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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.

10



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 ¢

27


https://moodle.net/sites/
https://moodle.net/sites/

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.

32



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.
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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 wok G KSNBF2NBEZ &a2YS
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 QG Fff2¢ A0GNFy3ISNBER (2 SCdwe Tip2019) i 2
The religion and tribal structures are behind the conservativity of this young population

socety (Worrall 2012.
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GThe patriarchal state, however, fails to recognize the transformative power of women's
contemporary behavior, which pushes the definition of "accepted" or "traditional”
behavior beyond that found in official documents and local angbnedjlegislation, with

their largely male audienée 6/ K Gd& wnnnX LIPHAOMO D

The masculine power supported by the local culture seempose itself in various ways of
daily life in Oman. Although it is decreasing over the years, however, it caotée that the
potential effects can perceived differdgtfrom one region to another in the country.
/| K GG& oé6nHnnny KAIKEAIKGSR Iy SEIFYLXS 2F GNIF RAG
years of opening Sultan Qaboos University (SQU) in a886admitting students into the
College of Engineering in, female students were suddenly banned from attending or
continuing in that College. There was a pressure from some local groups of the society with
the reason that such a field of study is not cudtlly appropriate for women. Consequently,
most female students were forced to move to other schools.
Hofstede (2014) emphasises the role of family in the feminine society compared to masculine
society:
dn feminine society people try to balance family amtk. In masculine societies the
work clearly prevails over the family and work is an acceptable excuse to neglect the

family¢ o1 2FaGSRS HAamMnoo®

The role of family in a conservative society cannot be neglected especially with the clear
support from the rabious instructions that requires the one to obey and serve their parents
for the sake of God. This can be seen when one member helps other members in the family,
and sometimes some commitments such as work, or study may be postponed due to a family
emergency case.

As in any medium of technology, some users may misuse it intentionally or accidentally.
Having implemented a VLE, an HEI would expect their users to use all available tools for
educational purposes only. However, this cannot be guaranteed aanvetassume all users

will follow the regulations and use the tools accordingly.

The local community may consider some jobs appropriate for women, and therefore, female
staff may be able to contact males. University/College teachers, Nurses and bamkr=iafj

others are examples of careers that are culturally accepted even with reservations by some
local people.

Oetzel (2001) indicates that members in a multicultural group use different communication

styles which may differ or contradict with tho#ieat other members may hav&herefore,it
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can be assumed thaine cannot guarantee appropriate or consistent types of communication
and consequently expect the nature of communicattonbe clearbetween members of a
collaborative group.

In regard to personalifferences, Morris and Venkatesh (2000) claim that age differences have
been significantly important to researchers. Morris and Venkatesh (2000) argue that different
age groups arerossculturally labelled differently which indicates the perception ot
community of age groups. According to Morris and Venkatesh (2000), taking cultural factors
into consideration when approaching new technology might help to eliminate the difficulties
faced by ol@r users.

Younger users tend to show a greater tendemmydrds technology (Venkatesh et al. 2012).
Moreover, unlike elderly people, the teenagers and young adults are anticipated to absorb
new technologiesThis is supported by the number of the new generation who embrace
mobile devicegO'Dea 2019and deal wih ever changing applications and games. In regard

to VLEs, one may anticipate the same advantage but in fact other issues such as digital divide
and ICT knowledge gap may be present and have an effect on their use and acceptance.
Publishers monetize the efivery of their webbased content and applications where
advertisers pay them based on the total number of impressions (Goldstein et al. 2013). Users
browsing a website or using a mobile application may be annoyed by advertisements
interrupting their browsing continuously when using these free services. Users in HEIs are
expected to employ some%arty content in their teaching and learning activities. Therefore,
a2YS FTR@OSNIaQ O2yudSyid yvlre O2fftARS gAGK GKS
result, some users may not rather use these tools as their cultural values are not considered.
This is asserted by Goldstein et al. (2013) who argue that annoying adverts would decrease
the number of users visiting a website. Unsolicited advertising isifibasby Jayasena (2012)

as a risk and a limitation of cloud computing. Although currently there are nodapkble of

fully blockngthem, there is a possibility that future toolll be able toblock them.

G{20Al f fdenkifiedcyltaally bgTisadv et al. (2011) as a challenge that have effects
on collaborative learning where some members tend to show less efforts within a group. A
study by Gabrenya et al. (198indicated that less social loafing wasxhibited by Chinese
students compared to rerican students. Female students recorded less social loafing than
YIS aiGdzRSyiGa | ONraa OdzZ GdzNBad ¢KSNBEF2NBZ |
behaviour within a collaborative group.

Collis (1985) cited by Ahuja and Thatcher (2005) claiatsgnder differences generated by

cultures start at a young age affecting attitudes towards computers. Additionally, Straub
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unnno OAGSR o6& | Kdz2l | Y R gehdérrelntokdifdddnaesiamdi p = LJdn o
stereotypes can be strong enough to atee predetermined communication styles that are

expected of women and men in many sociéti@s

Insufficient English language skills are highlighted by participants in a study by Popov et al.

(2012) as the most important challenge facing the members of aroltsral collaborative

groups in learning. Again, it can be concluded that the language plays a crucial role in
collaborative VLEs. Hence, this might be the case in HEIs in Oman where students, for example,

are forced by the education system to use Eiglis VLE including courses materials and
communications.

wS3IFNRAY3I (GKS 3ISYRSNE Al Aa FYGAOALN GSR GKI G
members when collaborating online in terms of cultural background. Popov et al. (2012)

stated that heterogeneos group composition was emphasised by students as an important
OKIffSy3aS gAGKAY GKSANI O2ftl 02N A0S SYy@ANRYYS
overall perceptions of collaborative learning are negatively affected by the diversity of

culturaf @ RAFFSNBY(d 3INRAzZLI0QA YSYOSNX t21L12F S Ffd
and coordination difficulties are noticeable in mixedlture collaborative groups.

Chatty (2000) argued that women in Oman are under the influence of their husbands and

fathers where cultural constrains may influence whether gender separation can be adopted.

Even though there was a considerable decrease in gender segregation in many public and

private institutions during the last two decades, still this partially exists istrnospitals and

schoos. This masculine domination is anticipated to have a negative impact on the overall use

of a CBCVLE particularly by female students.

wSaSINOK KI alF 388K 26WR GXKSWYIRSMNI NBFE SOG LIS2LX SQa |
processing (i.e., cue perception and processing process) that in turn can affect their reliance

on habit to guide behaviéer 6 + Sy 1 F 6SAK SG Ff® HAMHE LIdMcpuLud ! 2
the conservative culture of the Omani community partially tinffiémale involvements in HEIs.

Apart from collaborative activities, video recorded lectures, for example, would by opposed

by female students. They may show some levels of resistance and hesitation to collaborate in

this context. Consequently, less effemnay be made by female students and possibly some

of the features of VLE may be partially used or even disabled.

t2L1R2J SG I f & 0 HlongtelEn rdsidemge in a fordigh dzbintrii dan bé aseumed

to create at least some cultural assimilationw@rds the host cultue® |1 2 SHSNE (KA

argument may not be applicable to the context of this research as the vast majority of students
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are residing in the local HEIs. However, it may apply to faculty members who are mostly non

Omanis and have a differentilture.

254 (/ &34%$ %83 #5, 452!, $)-%. 3)/ .3

I oA~ A

| 2F40SRSQ4 Odzf GdzNI £ RAYSy&airzya AyO2NLIRNIGS &AE
(PDI), (2) Individualism versus Collectivism (IDV), (3) Masculinity versus Femininity (MAS), (4)
Uncertainty Avoidance Inae(UAI), (5) Long Term Orientation versus Short Term Normative

Orientation (LTO) and (6) Indulgence versus Restraint (H\i#3téde 2018h)
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Figure2.10Y / 2 dzy i NB O2 Y LJ NX a 2 yimezsidng/fa pdofetnddirzeustiiea Odzf { dzNJ
(Hofstede 2018b).

Figure2.10LINB A Sy da | O2dzy iNE O2YLI NR&2Yy dzaAy3d | 2Faie
neighbouring countris; Kuwait, Qatar, Saudi Arabia, and the United Arab Emirates. Oman was

excluded from the six dimensions.

In countries with a higipower distance, users tend to have fears to become involved with

technology systems which they consider as a threat to thraditional methods (Olaniran et

al. 2012). This is due to their local customs, traditions, values and possibly social habits.

Hofstede cultural dimensions cannot be used in the context of this research due to the

exclusion of Oman in his studies from ttie dimensions. Moreover, applying the results of

the six dimensions for any neighbouring country on Oman will be ultimately inaccurate as any
geographically close countries could be, as stated by Zivkovic and Zivkovic (2017), may be

different in relation b their economy and global competitiveness.
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2.5.5 CULTURE AND TECHNOLOGY

¢KS SYSNHAYy3 (SOKy2ft23ASa RdNAy3I (GKS ftlLad Gé2
These, for example, includecemmerce, dearning, mobile technologies, and the Internet

(Wheeler ad Keegan 2009).

The implementation of a Western technology or a wWedsed application in a culturally

different country is considered as invasion to the local cultural values and traditions (Olaniran

et al. 2010). Urevbu (1997) outlines the nature of tielaship between culture and technology

whereas the local culture of a region affects any development of technology as well as the
changing technological culture. Burley (2010) states the reversible relationship between

culture and technology where any dvement of culture is affected by the advances of

technology while the former contributes to shape a new technology. Hence, culture and
technology shape and create one another (TEDx Talks 2012).

Neglecting culture can be described as pushing a rock uphtlb @ technological tools and

Odzf GdzNB Yl é& y2G 068 O2yaraiacSyidoe ¢22ta odaAfa T2
accepted by another culture (The New Stack 2018). Furthermore, Lacort (2016) asserts that a

fellow citizen of a region or a country widibe the best to identify local problems and provide

solutions accordingly. Additionallthe provision of collaborative activities in online learning

is highly recommended to initiate the social interaction in VLE (Zhu et al. 2009).

Macfadyen (2006) assgs that users in communications bring their behavioural cultural

practices when contacting others online. Therefore, contradiction with other cultural

practices is anticipated. Hence, users online and collaborative activities should be culturally

tailored (Zhu et al. 2009) to avoid collision with local norms and values.

2.5.6 PREVIOUS STUDIES AND RESEARCHES

The existing research has focused on different aspects of cultural influences within
collaborative learning such asulturally homogeneous and heterogeneogroups in regards

to age, gender, and ethnicitfOetzel 2001, p.19)cultural differences in argumentative

knowledge construction (Weinberger et al. 2007), culturally heterogeneous groups within
computersupported collaborative learning (CS@9pov etal. 2012; Popov et al. 2019; Zhu

et al. 2009), cultural challenges in collaborative learning (Olaniran et al. 2010; Popov et al.

2012; Popov et al. 2014gffect of culture and gender on collaborative group members
behaviour(Gabrenya et al. 1989;saw et al. 201)1 collaboration in culturally mixed groups
6t2LR2G SiG Ftd wamoux Odzf GdzNF ffé& YAESR 3INRAzZLIQA
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al. 2013). Most of these studies are crasdtural based, but their focus different to this

research.

Zhu et al. (2009) conducted a study with an experiment to measure how two culturally

different groups perceive online collaborative learning. The experiment investigated a Flemish

group (N=217) at a Belgian University and an€de group (N=165) at Beijing Normal

University. The results confirm that the first group perceived the target environment more

positively than the second group. Therefore, cultural factors have a crucial impact on the

dza SN a LIS ND S LI Aigeytollabarative lediBrg.| TheRtudy gcotyiehded that

special consideratioshouldbe given during the design and implementation of VLES across

cultures.

Olaniran et al. (2010) examined cross cultural challenges in the implementation of Web Based

Instruck 2y F2NJ O2ff I 02NF GABS fSINYAYyId ¢KSANI &idzRe
YR LISNOSLIGA2ya 2F Odzf Gd2NB FyR GSOKyz2f23ed Li
cultural preferences. The study pointed out that if cultural factors are not coresitjehe

users will face distraction, discouragement, unwillingness and even rejection of the whole
technology.

Khashman and Large (2012) studied some design characteristics of 100 governmental Web

Portals of 10 Arabian countries including Oman using Bo&g8 Q& Odzf G dzZNJF f RAYSy a
study conducted content analysis to investigate similarities and differences between the

aSt SOUSR akyYLXS 2F 6So0aridSaoe ¢KS addzRe 02y Of dzR
reflect the design features of userinterfa@@ 2 ¥ (G KSAS 6So0aArAidSaQ AydiSNFI
Popov et al. (2012) examine possible challenges in multicultural student groups in HEIs and

how students culturally perceive the challenges. Students (N=141) from 40 different countries

KIdS NI y{1SR (lKksbffciedtKEnglishSlghgudge dskillsy | \stRdent§ not

communicating ¢ SNB (KS Y2ad AYLRNIFyYyd OKFffSyasSa NI G
A0dZRSY (G Qa3 LISNDSLIIAZ2Y 2F GKS AYLRNIIFIYyOS 27F OK
background.

Another study condued by Popov et al. (2014) employed a mixed method approach to
AY@SaitAalrasS GKS &ai0dzRRSyiaQ LISNOSLIGA2Y AGKAY |/
AVGSNY I GA2YIE a0dRSydad ¢KS NBadf Ga AYRAOFGS
learning was décted by intercultural students who were members in the same group.

Moreover, female students had a more negative perception for collaborating online in cross

cultural learning groups. Therefore, culture can have an effect on students on how to manage

their collaborative learning virtually and interculturally.
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The above studies in general have adopted several approaches to investigate cultural effects.
However, those studies have not directly addressed some cultural influences and challenges
such as familyinfluence, attitude, occupational position of users, VLE content including
commercial adverts, and the religion. In fact, Popov et al. (2012) have considered both cultural
and noncultural challenges in the way that the study comprised a combinationaiferiges
encapsulatedn a cultural context. Popov et al. (2014) focused only on investigating challenges
affecting collaborative learning groups that include diverse cultural background of associated
members. Accordingly, this thesis investigates varieu#tural influences pursued by

literature as well as the views of the delegate users in HEIs.

2.6 CHAPTER SUMMARY

This chapter discussed various concepts of this research including cloud computing, virtual
learning environment, collaborative VLE, the Omani context, and cultural influences. Examples
of cloud services and applications in education were discussed afidrgdes and concerns

were highlighted. Brief information about collaborative VLESs was given while more details will
be presented inChapter3. Relevant definitions related to this research were stated and
features of cloud computing and VLE were explaifédk chapter also outlined the status of
cloud computing in Oman as well as HEIs. Finally, culture was emphasised as a very important
feature in respect of a collaborative environment and issues that may have an impact on the

use of a CBCVLE were discussed
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CHAPTER 3: CLOUEBASED COLLABORATIVE VLE

This chapter focuses on the literature review of the core concepts of this research. It discusses
differences between traditional and clotlthsed VLESs. It then focuses on the capabilities of
collaborative VLE,2ctf £ F 62 NI 0 A @S G22fa |yR NBaz2dzNDOSa I a
O2tt 1 02N 0ADBS SYyOANRYYSyiGod ! aSNEQ SELISNASYyOS |
STFSOGa 2y GKS dzaSNBRQ FGdAGdzZRS G(G26FNR dzAAYy3 |y
Finaly, concerns, challenges and factors that may affect the utilisation of this collaborative

environment are identified and discussed.

3.1 INTRODUCTION

The traditional VLE, nowadays, may be implemented in almost every HEI (Subramanian et al.
2014), but the qustion raised is the extent to which collaborative learning is supported by
VLE tools. It is expected that HEIs would support collaborative activities in their academic
programs, however, it is debatable whether users can find the tools and applicatioridguto
supportive and suitable to use for their education.

The nature of VLE would be an important factor towards attracting students and teachers to
explore most of the collaborative activities available for them. Unsurprisingly, both teachers
and studentsvould expect more than are available to which they lack specific requirements
that would be beneficial if exist. For instance, mobile application to access VLE if does not exist
is required by users to be implemented.

Challenges surrounding this environnteare anticipated and can be managed by HEIls to
facilitate a hasskree collaborative VLE. Cultural influences as well as other challenges may
limit the use of such environment. For example, some useay be reluctant to accept a
global tool or applicabn that has nsupportprovided for localisation.

Universities and colleges require a collaborative cloud service which investigates challenges
such as risk, security, and governance as well to decide which academic activities would be
best available onhte cloud (Educause and Nacubo 2010). Such challenges apparently exist in
every organisation andhould be analysed and treated carefully to achieve a stable
implementation of cloud computing.

In their study, Sinex and Chambers (2013) implemented Google §pieadsheets and forms

to invoke online collaboration between chemistry students during lab experiments. They also

I R2LIGSR D223fS /KIG ¢gAGK2dzi GKS ySSR FT2NJ a0GdzRS

gathered collaboratively and entered by the tder in a Google Spreadsheet which can be
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downloaded and analysed whenever required. In such an environment, a student would be
more encouraged to be involved in collaborative activities including anonymous participations
AY 2yfAYyS F2NUMsiQ RA&Odzaaizya 2N O

The most important feature of using clodmhsed applications and tools is that it highly
supports collaboration and sharing files and documents between users in HE®IPE et al.
2010). Google Docs for example, facilitate collaborative editing betwstadents and
researchers and eliminate any difficulties that were exist in traditional system. Heaton
Shrestha et al. (2005) noticed that the main use of VLE is broadly to deliver course content
only and not to encourage collaboration among studentZaibe et al. (2010) highlight the
issue that cloud computing has influenced the technique used in developing and accessing
applications. Therefore, this issshouldreflect on current versions of VLEs especially those
hosted in cloud environment besides ethsystems that may be capable for cloud but are
hosted locally. Some collaborative editing software require desktop web browsers to support
advanced functions and consequently, this will limit their use by mobile users (Li et al. 2014).
Despite of the debte that multicultural collaborative groups are identified to have better
performance compared to monocultural groups (Thomas 1999 cited by Salas et al. 2004),
challenges and concerns are perceived by members of culturally heterogeneous collaborative

groups (Salas et al. 2004).

3.2 PREVIOUS STUDIES AND RESEARCHES

Collaboration is described by Jeong and Hiemg (2012) cited by Yadegaridehkordi et al.
(2015) as a great feature of cloud computing that is a considerable motive for delivering
attractive educationfts. & SNIIA OSa ( Whitd ef al.|(ZA9NKghliglzt tBeNEpid
progress that cloud computing is achieving in sititj this technology as a collaboration tool

in universities. Therefore, collaboration plays an important role insiniji a clouecbased
solution in HEIs. This collaboration may be extended to include any collaborative work in
establishing the clouthased solution, and also to cover any collaborative activities in learning
and teaching.

Vance (2011) also states that initial barriers such as cost of infrastructure to adopt
collaboration in institutions were removed by cloud computing characteristics. Moreover, the
users will remain using the same applications that they have been using but wittioud

based environmentyance2011).
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Liao et al. (2013) state that a collaborative cloud would additionally have more infrastructure
elements than those in any typical cloud such as storage, hardware, servers and computer
networking. Nonetheless, irheir proposed model, they consider users (e.g. collaborators
such as students, instructors and teaching assistants) to be important resources in a
collaborative eearning environment.

Although clouébased collaborative tools such as Google Documentsraetyfavailable for

use especially for the education community, it can be argued that a large number of
institutions are not utilising such tools for their learning and teaching activifidste et al.
(2009)state that public cloud applications have besmattractive solution for managers due

to its low or no switching costs and training.

Cloud computing affects the way teaching and learning can be provided using VLEs due to its
crucial impact (Tuncay 2010 cited by Hossain and Huang 2012). This envitaameroduce

a new generation of 4earning systems which may be accessed via a variety of electronic
devices (Masud and Huang 2012). The clbased education environment is described by
Fern"andezt al. (2012) as a natural platform to suppoHearnng systems and to be an
accurate alternative to conventional data centres. From the same perspective, Taheri and
Parsaei (2015) assert that a clebdsed elearning solution would help Universities and
Colleges to reduce the cost of the infrastructure tsafe and human resources.
{dzoaSljdzSydtes IS23aINILKAOFE aSLINXY¥GA2y 27F ai
barrier in the presence of cloud applications (Luna and Sequera 2015).

Users in HEIs are potentially considered as a fundamental elemerllaborative
environment as pointed out by White et al. (2009eTmore satisfied and happier the users

are with cloudbased collaborative methods, the more productive and engaged they are with
GKS LINR2SO0 I yR nithed dady) QuhaYaSequerfs (2045 alEphasise
that cloud tools give learners more availability to work in groups and to achieve self
responsibility demonstrations and motivation. It is apparent that employing the SaaS model
will reduce the cost of traditional VLE licensex @liminate the need for investing in
hardware, local networks, security solutions, upgrade and maintenance expenses (Ahmed
2015).

Meske et al. (2014) argue that there is a high degree of distrust of commercial cloud providers
compared to public academiigstitutions. Therefore, to provide an alternative to commercial
providers HEIs should host anfhinuse cloud solution for the academic community. By
implementing this initiative, HEIs would compete with other commercial cloud providers if

issues such ast@age volume, functions and features, data protection, work in mobile,
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interdisciplinary and distributed dimensions, are taken into consideration, and hence, it will

represent a stable and efficient collaborative tool for HEIs.

When choosing a technologp be introduced in an institution, managers usually explore

issues concerning cost benefit analysis while other collaborative environment members

inspire the potential features of the technology which may help achieving their {(sgkie

et al. 2009).

SNNI6 S Ffto ownmcoO SELINBaa aGRAIAGIE O2fftloz2
a O2 Y Ldnmed Marning, virtual classroom, wbhsed learning and other learning
0§SOKy2t23ASa¢é¢ Oy OKFy3IS (KS dzia SNEodbegta.eét S 27F f
(2010) assert that cloud computing would deliver lowmst solution for HEIs and their
O2YYdzyAilie YSYOSNA® a2NB2@0SNE {IINN}o Si Ftao 6
separation, or of being outfthef 22 L A& 2yS 2F (KX le@mingdzZNE 02 y (
adoption as a result of working separated from others. In fact, this can be true for some

learners or specifically for the minority of learners, but in the same time it opens the door of

diverse opportunities for plenty of learnerstowork coll@ NI G A @St & 2y | O2dz2NESQ
and activities through mobile environment and cloud technologies.

Doelitzscher et al. (2010) state that the utilisation of Single-SigitSSO) would be beneficial

to an organisation as multiple authorisation gatewaystvt 0SS | @2 A RSRX | yR GKS
management will be primarily on a single gateway. In this context, Shibboleth is open source

software used for single sign web-based applications whereas organizations can perceive a

decision of an individual acse and issue an informed authorization decision accordingly.

(Internet2 2016) Even though Shibboleth is free, but organizations are required to join the
consortium to perceive the continuity of the system. Academic institutions are required to pay

an annuafee of 2000, 4000, or 6000 Euros based on the number of users: up to 10000, 50000

and more than 50000 respectively (Shibboleth 2016).

Sayler et al. (2014) address the deployment of virtualization and software packaging systems

for all computer science cwses for access and use from BriigurOwn-Device (BYOD)

which has proven to provide a cost efficient and easy to use development environment.

Luna and Sequera (201pjoposed a model for cloud online learning environments that is

based on the Massive ®p Online Courses (MOOCSs) hosted on cloud supporting large

number of students with BYOD. The study employs a practical experiment that consists of

using Google Apps services and MOOCs, in conducting laboratory reports for chemistry lab.

The study proposean architecture for dearning platforms and mechanisms for collaborative
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work in the cloud for using laboratories. The proposed architecture consists of four layers; the

cloud services, virtualization, MOOCs and BYOD respectively (Luna and Sequera 2015).

In their study, Luna and Sequera (2015) conclude that Universities and Colleges would benefit

from the current ICT infrastructure as the base for their private cloud as well the utilisation of

public cloud, all of which represent scalable platforms wittosystems contextigure3.1

illustrates the Architecture and mechanism for collaborative work in conducting laboratory

reports using cloud computin

[ BYOD
MOOCs ] | Leaning |
¢

| Discssion |

|

[ Private Cloud ][ Hibrid Cloud ][ Public Cloud

Yo

m <(O>> | ColaboraveWork |

Virtualization /

MOOCs

Students and

Cloud

teachers

Figure3.1: Architecture and mechanism for collaborative work in conducting laboratory reports
and Sequera 2019.1439.

208t K2 S to

OHnMpO O2yRdzOGSR | en@ByingJdr NA a2y

collaborative clouebased tools against traditional ones. The study indicates that the use of

collaborative clouebasedis omore useful, easier to use and learn andrensatisfactory than

a traditional paper system @

Bhatia et al. (2018) proposed design and Implementation of a private cloud for higher

education using OpenStack. Their solution is based on laaS which deals mainly with the

infrastructure and more specifilg with the provision of virtual machines to support IT

courses that require more advance and versatile devices, software and operating systems.

iKS

Figure3.2A f f dzA G NI (1S &

within the proposed private cloud.

FOGA2ya YR GKS

AY G SNI OiiA
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Figure3.2: HEI Private Cloud Design (Bhatia et al. 2014.

This proposed design can bellaboratively extended to include more HElIs in the country to

help with cost and resources sharing between the members of a consorbiusddition,

Aldoayan et al. (2019) outline issues and challenges related to collaborative-bdsad

online coursesO2 Yy OSNYy Ay 3 &aiddzRSyidaQ €SIENYAy3a OdzZ (Gddz2NB 3

students, learning resources, and the financial aspects

3.3 ICT TO SUPPORT CLOUBASED VLES

It should be noted that running an application or a service in the cloud requires sufficient

b yRGARGK F2NJ LYGSNYySi O2yySOGA2Yy Ay 0620K SyRa
cost of the Internet service is one of the important factors as it should remain affordable to

both users and HEIs within the country. Furthermore, Spiteri et@LgRidentifies broadband

quality to access the VLEs as a major challenge among others.

Moreover, in a recent investigation conducted by cable.co.uk (Cable 2019) that ranked global

mobile data pricing for 1GB of mobile data within 230 countries Oman wésdal 73 with

the average of 11.28 USD while India (a neighbouring country) scored'thlack with an

average of 0.26 USD. With such figures Oman is considered to be one of the most expensive
countries in terms of the cost of communicating mobile dakhis highlights the possibility

that some users in the HEIs especially students cannot afford to buy mobile data plans which

are anticipated to help them using VLE todlkis is a situation that has to be remedied as

highlighted by authors such as LalR@and Evans (2011, p.11) who state that cloud computing

¢can no longer be seen as a luxury available to only a seleétfew L2 A Yy G Ay 3 2dzi GKS

distributing the ICT infrastructure to every part of the country.
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3.4 DIFFERENCES BETWEENRADITIONAL AND CLOUBBASED VLEs

As illustrated irFigure3.3 (derived from White et al. 2009), the traditional system regularly
constrains team members to work autonomously and afterward merge their individual
contributions to the last edited documen©On the other hand, a cloubdased application
allows individuals to edit a specific document simultaneously, creating a collaborative work,

frequently in less time (White et al. 2009).

Traditional CE ., Cloud-BasedCE -,

oo,
0 ., o S o %, o *

‘ .. . s Vi . . ™
. B o . . . Q
*, H > * D *

., * * o

d '+ +
.
¥ + H .

Web-based applications.
Work collaboratively.
Single copy of a document.
Changes applied instantly.
Less time required.

Less efforts required.

Word processing software + Email.
Work independently.

Multiple copies of a document.
Combination of multiple versions.
More time required.

More efforts required.

s wWwN
(<200, I S VC Y S

Figure3.3: Traditional vs clouthased collaborative environment.

Moving a VLE to cloud seeks potential benefits and features of the entire techndkalgje.
3.1 shows some of the features and chateristics of dearning systems before and after

migrating to the cloud.

E-Learning Characteristics Before After
Moving to Moving
Clouds to Clouds

Need for Deployments \% U

More Loss of control of any application or resources U V

Conflictsbetween opposing goals of different clients, U \%

either play it together if not need to separate them
Higher risks of Resource availability and failure
Lack of trust in data alteration before storing

Denial of Service attack in critic®rver health

C C C C
< < < <

Higher risks of Stress, load and congestion
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Difficult to audit

Monitoring of client logs and information by third part
Need for Technical IT Support for Fail over

Need for eLearning System Development Team
Need for extra hardware and software Resources
Need to configure latest technology updates
Need to arrange own extra power and cooling
Lack of computation and accuracy Trust

Lack of confidentiality

Lack of trust on securityolicies and access control
Daily Storage and Backup burden

Huge cost

High speed Internet connection

Subscription and registration charges

Need for requirement gathering and Elicitation
Need for Project Management

Need for Coding

< < K K CccCc<KKCcCccCcK K K KKXKTECdC C
cC CcCcc<< <K CccXK< KKK Cccc-co-c«ck<yUX<

Need for Testing

Table3.1: Comparison of an-eearning system before and after moving on to Cloud (Ahmed,2015
p.373.

3.5 CAPABILITIES OF COLLABORATIVE VLE

Valcheva et al. 2015 state thatypical collaborative VLE would include key features such as
adaptability, extensibility, scalability, and interoperability. Cknased applications such as
Google Apps (Conner 2008) that support and enhance collaboration have great features of
usabilityand accessibility. Such applications have a-frsendly interface and they have been
entirely free as well are useful for teachers and students but unfortunately, they have not
been employed adequately (Luna and Sequera 2015).

Online forums are considedeas a popular collaborative tool in VLEs whereas students can
Lzad GKSANI ljdzSadAzya FyR O02YYSyida +a Sttt NBaL
2012). A typical collaborative VLE simply incorporates all features and characteristics in
traditional VLEs. Bouras et al. (2001, p.14) define a set of requirements as specified by users
and are expected to be found in a VLE:

1 To be easy to use.
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To offer usefriendly help.
To easily integrate existing digital materials.

To support audio communication.

= = 4 -

Togive the lecturer the capability to administer her/his own courses and to monitor
0KS fSIFENYySNAQ LINRPAINBaa |yR LINIAOALI GAZ2Y D
I To support multmodal interaction between the users through visual communication,
realistic user representation, and reahe didJt @ 2F dzZaASNARAQ Y2@SYSyida
1 To support application sharing and text communication.
1 To offer tools for recording the communication in learning sessions as well as whole
learning sessions.
To visualize the learning environment as realistically as possible.
Tooffer an interactive and shared whiteboard.

To support audio and text translation into other languages.

= = a4 =2

To leave certain degrees of freedom for the learners giving them the option -of self

control in order to enable them to work autonomously

Appendixl cortains various features of collaborative clebdsed VLESs that can be expected

by users. The features are classified under 11 categories that relate to the proposed
framework of this research. These categories namely VLEs, compatibility, cost, design,

efficient use of resources, encouragement and motivation, environment, initial values,

regulations and compliance, risks and challenges, and technical values.

2 A0KAY | Ot2dzR aeaidsSysz SlpehSaNd sodwme quicBy taa 2y
to-implementlaboratoryé 6. F YRA SG It ® wnmm OAGSR o0& [dzyl |
0S ftAY1SR (2 (KS [ 9Q&a dzASNI AYGSNFI OS 6KSNB Iy
to a specific VM for practicing the course activities.

Actually, most of the cladiapplications are web based and do not require special environment

to run. In fact, they only need a web browser to interact with the entire application (Ahmed

2015). This indicates a potential feature of cloud whereas any application can be used broadly

through any device that supports the web environment. Hence, once the cloud application is

LIN} OGAOFfte O2YLI GA06fS 6AGK I RAGSNAS NIy3aS 27
and a positively a high rate of usage. It can be argued that nitaditional VLES can be

accessed fully from mobile devices. However, moving VLE to cloud will eliminate this gap and

will provide the proper environment for hosting and development.
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In a study conducted by Darwaish and Wang (2012), the participantghigldisome desired
features to be included in their VLEs such as (1) instant messaging, (2) calendar, (3) recorded
lectures, (4) online file storage, (5) screen sharing.

So and Brush (2008) assert that students who have difficulties in expressing theirtgie
teachers within traditional learning environment, are more willing to communicate through
technological mediums of communications. Examples of these media are but not limited to:

Email, chat, and online forums.

n

Learner Teacher Tutor Administrator
¥ ¥ ¥ ¥

| Web-based interface | Mobilebased

User Interface Layer m weh interface
k{ Internet _,I‘—"‘)

1 1 ~ "'\-\.._,_r.._\_\_\_'_'_'_/"—""
Application Layer Cloud-based VCLE

Course Module

| Course management

| Tracking Module

| Course registration | Assessement Module

| Content productiondelivry | Social collaboration Module

KEnowledge Module Collaboration Module

| Enowladge acquisition | | Chat | | Forum |

| Knowledge sharing | | Blog | |Bt!-ﬂkmaﬂd:ng|

| Tagging | [ Wiki | [ Networking]

Cloud services
= i
Iaas Saas Paa%

e-mail, ERP App. development
Stotrage, Servers Applications Middiwares
Computing Collaboration

Virtual StorageM{chines Layer I_l
\Z ¥ L4

v 3

racked | 5~

Physical Hardware Layer

Figure3.4: Architecture of the cloudbased VCLE (El Mhouti et al. 2016, p.5).

El Mhouti et al. (2016) propose design of a flexible clbased Virtual Collaborative Learning
Environment (clouédbased VCLHjigure3.4illustrates the architecture of the proposed cloud
based VCLE whichagesponsdo the everhA Y ONB | &4 A y 3 adzllgbordtive VYES S R a
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3.6

The variety of tools and resources within a traditional VLE can be incorporated and extended
to services provision for users in this cleo@sed collaborative learning environment. In their
study, Sinex and Chambers (2013) state that some pgaaitits suggest that text chat should
be replaced by video chat as the first is time consuming. VMs provides a customisable platform

(including OS, web server, database) for-esdrs to meet their needs (Bhatia et al. 2018; Jin

et al. 2010).

Table3.2 highlights various collaborative VLE shared tools and resources which are revealed

COLLABORATIVE SHARED TOOLS ANRESOURCES

from literature. These tools and resources can be adopted and incorporated into thegaop

CBCVLE.

Reference

Tools and
Resources

Sinex and Chambers (2013

ChibasOrtiz et al. (2014)

Cunha et al. (2008)

AlCattan (2014)

Lai and Lan (2006)

Jin et al. (2010)

Luna and Sequer@015)

Malik et al.(2012)

Gilbert and Austirf2010

Zinnikus et al. (2013)

Stahl et al(2006)

Pichiliani et al(2009

Online
discussion
(Forums)

<|Darwaish and Wang (2012)

<|Doelitzscher et al. (2011)

Real time chat

Calendar

<<

Wikis and
blogs

<<

< <<

Email

Online editor

Attendance
recorc
keeping

VLE user
interface

Mobile
application

Video
(Tutorials,
lectures, video
conferencing,
Audio, images,
etc.)

Teaching
resources

Collaborative
peer

assessment
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for staff and
students
Collaborative V
archive of
resources
(Articles,
Essays,
reports,
spreadsheets,
etc.)
Integration of V
cloud
computing
andsocial
media
Academically \%
related open
source
software
Network and V
ICT
infrastructure
Databases V \Y
RRS Feeds V
Instant \Y
messenger
Voice over IP Vv \Y
Virtual Vv V V |V
machines
Simulation \V VvV |V |V
Virtual Reality \Y \

Table3.2: Collaborative VLE tools and resources.

The majority of participants in their study (Darwaish and W&04.2) highlight instant
messaging and calendar as the most features to be added to their current VLEs. This is
regardless to the fact that these two features are already provided in Blackboard for example.
The authors indicated the reason for this res@presents either the complicated design of

the software or lack of knowledge of the participants.

3.7 NEW ADVANCEMENTS AND VLEs

Blockchain is considered as a new advancement in computing and related fields. Watters
OHnmMc U & NdB dlackchain (cdUld é utilized to better manage assessments,

credentials, and transcripts ®
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Examples of universities such as MIT (the Media Lab, specifically) and the University of Nicosia

in Cyprus have started usihg blockchain specifically for verification of their
cryptographicallysigned certificates. Other educational institutions such as University of
bAO2aAl = ¢KS YAy3dQa [/ 2ftS3S Ay bSs  2N]l = FyR {
revealed their intention towards accepting the cryptocurrency for tuigg@yments (Watters

2016). Levy (2018) stresses that some valuable features of blockchain include identification of
individuals and promoting decentralised systems. It should be noted that security and privacy

concerns may be eliminated or even controlledusyng blockchain which is anticipated to

ONAY3I | Y2NB aSOdNB LI FGF2NY F2N dzaSNAQ REFGF 2
The fifth generation (5G) and the applications of Internet of Things (IoT) has also been
discussed in literature (Li et al. 2018; Liu et @lL&) to be a promising advancement to deliver

content and services through mobile devices. Uhighdefinition video and virtual reality

(Liu et al. 2018) are examples of applications among others which require the presence of this

new evolving technolog This advancement of technology would be considered essential to

collaborative VLE whereas new applications require a high bandwidth data.

3.8 USER EXPERIENCE AND EXPECTATIONS
I ljdzS&adA2y A& NIA&ASR (2 ¢dpedtatichevioddimproiekt® dzd SN &
collaborative environment and also contribute to motivating users to use a CBCVLE. In this
context, several factors have been discussed by literature. Tsaw et al. (2011, p.1) claim that
dThe connection between motivation I@s culture has proven to be especially robugt | y I
YR !'yIFf onwnmm0 F&&aSNI GKIFId GKS dzZASNBRQ SELISNA
cheaper or lighter version of VLE tools to cope with decreased budgets. Members of a
collaborative group firgpay attention to the group interest before their personal interest and
O2yaARSN) GKS 3AINRdzLI0Qa &dz00Saa Fa GKSANBR oc¢cal g ¢
individuals are gathered to work collaboratively to achieve s@mm@mmongoals as a group
and regardless of their personal agersdln additionHeatonShrestha et al. (2005) emphasise
that faculty members who are less familiar with ICT would be less determined to use VLE tools.
Vitkar (2012) argues that the implementation of cloud computing lisHan enhance the
user's engagement in VLE. However, Hegdbnestha et al. (2005) emphasises the workload
of faculty members is a demotivating factor that discourages them from using the VLE.

Another discouragement is mentioned by Hewagamage et al.22@ho highlight the
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dissatisfaction of users (teachers and students) towards the facilities and interface of the m

learning compared to their existinglearning.

A number of authors have identifie@jroup membershipas an important factor influencing

saisfaction. Oetzel (2001, p.19) poig dzii (i Kehuél partifipation and respect were

related positively with the level of satisfaction in a grbup ! LI AAGAGS LI NI AOA
collaborative member is anticipated if accompanied by satisfaction and versa.

Additionally, Dennis et al. (2008) indicate that understanding the factors that have an impact

over the personal satisfaction in collaborative environment, would help to identify factors that

may affect the adoption of technologies. Similarly, bee n M n = LI p n satisfadtignd SNIi & G K
KFra GKS Y2al aArA3a3yAFAOryd SFFSOG 2y dzaASNEQ O2
usefuness ® LYy I RRAGAZ2Y X 5FEKIY FyR ! 112&dzyfdz 6uHnmec
satisfaction are significantly &ifted by information quality, system quality and service quality

in the online learning environment. Furthermore, satisfaction with group collaboration is

influenced negatively by challenges such as social loafing and lack of trust (Kirchner and
Razmerita2015).

It can be observed that the future participation of group members is affected by their level of
satisfaction, and the group performance is affected accordingly (Gouran 1973 and Jurma 1978

cited by Oetzel 2001). It is highly expected that awarenasd aromotion programs

conducted by HEIs would increase the level of satisfaction with users of VLE. However, a
RSONBIaS Ay dzASNBRQ al GA&aFIOGA2Y YI& NBadzZ & FNP
Brush (2008) argue that the users with a higlpestation of collaborative learning have

positive satisfaction and perceptions of social presence. On the other hand, Williams and
hQwSAtte omdppyov OAGSR o6& hSGT St ownnmo OfFAY
in a negative effect on theffectiveness and males are almost affected. Oetzel (2001) points

out that the gender diversity of a group is accompanied by a low level of satisfaction and
commitment of members.

User's commitment to the VLE tools and collaborative groups is anticipateavie a positive

impact their use of the collaborative environment. Erturk (2016) conducts a study and focuses

on preserving satisfaction and commitment of users while using collaborative technologies.
PaASNna tS@St 2F 02 YYA (Y Stfelgreatdr domriityhéhSta théd 31 G SR |
technology/tool; the more satisfaction is anticipated. Hew et al. (2016a, p.11) stressed
oPerceived easef-use and perceived usefulness influence confirmation and satisfaction

Some users show more competence than otheos, €xample, they have easier access to

computer, software, and Internet, and their familiarity with computers also reflects their

64



competence (Zhu et al. 2009) with the aim of ensuring a sustainable learning environment

(Schuster et al. 2015). This viewsigpoported by Hew et al. (2016b, p.997) who state that

dPerceived competence has positive and significant influence on behavioral intention to use

VLE ©

9y aAlIAy3IT (GKS dzaSNRa O2yFARSYOS KIFIa 06SSy RAaOdz
23) emphasizé (i Kighér leviels of ability and confidence will contribute to more favorable
performance expectanéy® CdzNI KSNE w2aaAiAy3a S ftd 6Hnmu0 Of
and knowledge between student peers can increase their engagement and confidiemoe,

Vitkar (2012) identifies lack of confidence as a limitation of the use of cloud computing in HEIs.

This limitation can be referred to the lack of sufficient training and proper knowledge of users.
FaSNDRa SELISOGEGAZyYya Niylanshaobyy followed By codfitdhation &G 3 S
stage to value its performance compared to the initial expectations (White et al. 2009). In this
NEIFNRZ (y26ftSR3IS yR GNFXAYyAYy3I YlIe KStL G2 SEI
better judgment. However i their study, White et al. (2009) indicate that the participants

revealed that the systems did not meet their initial expectations.

[ S 6nHnmn0 OflFAYa (GKIFG dZASNBRQ AyidSyilizya (G2 O2
stopusingsuchtools after ¢ KA f S NB I NRft Sda 2F GKSANI AYAGAL §
of the usefulness of VLE tools will continuously enhance their intention to use (White et al.

2009). This also confirmed by Joo et al. (2017) who found that the more satisfied exges;tati

the more the perception of usefulness. Satisfaction has an important role in linking
expectation and usefulness, and continuance intention to use. In a different study conducted

by Denton (2012)student teachers were found to be willing to use Godgtes in order to

enhance their future career of teaching. The understanding of assessments concepts by the

same students also found to be enhanced by the use of cloud computing.

The user implementation of technology is directly affected by TlashnologyFit (discussed

in section3.9), and therefore, the better the fit between collaborative tasks and cloud

computing characteristics, the higher the intention tgseuthe clouebased collaborative

applications (Yadegaridehkordi et al. 2014).

2 y3 FYR ldzqy3 6vHnmcO F2dzyR GKIG a20AFt Ay T dzS
use computesd dzLJLI2Z NIISR O2f f I 02N)F GA GBS €SI NYybdny&@&d ¢KS RA
argued by Wang and Huang (2016), must be analysed in order to identify their choices
concerning the technologies. Hew et al. (2016a) argue that when users trust a VLE (perception

of security, reliability and trustworthy), their intention to use viaél increased.
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them to either accept a CBCVLE or to build barriers that may distract them from using such
environment. The whole experience can be reflétte § KN2 dzZAK (G KS dza SNDa
satisfaction, engagement, intention to use, continuous intention, competence, perceived

benefits/usefulness, perceived ease of use, and commitment.

3.9 USER PERCEPTION OF COLLABORATIVE ENVIRONMENT

Yadegaridehkordi et al. (2015tated that it is expected that cloud solutions that exhibit
powerful collaboration capabilities result in higher taskhnology fit and in turn improve user
performance and satisfactidnThis indicateshe potential features of cloud computing to

meet the changing style of learners in particular and teachers in general within the
collaborative learning environment.

Vanceb H n MmO | & &tleNdseS & clauk kainputing is fundamentally changing
collaboratiod @ ¢ KA a LR AY(a poteiital fe&tBes tdt SréngthiedAvieobasd) 2 F

for employing collaboration between users for multiple activities.

No. Theory Reference

1. Task Technology Fit (TTF) Yadegaridehkordi et al. (2014)
Yadegaridehkordi et al. (2015)

2.  Technology Acceptance Modd@lAM) Lee (2010)

Yadegaridehkordi et al. (2015)
Sarrab et al. (2016)
Unal and Unal (2011)

3.  Perceived usefulness (PU) Davis (1989)
4.  Perceived easef-use (PEOU) Davis (1989)
5. 3C Model Fuks et al. (2005)
6. TOE Model Isaila (2014)
7. ExpectatiorConfirmation Model (ECM) Bhattacherjee (2001)
ExpectatiorConfirmation Theory (ECT) Jiang and Klein (2009)
Jiang et al. (2012)
Hossain and Quaddus (2012)
Lee (2010)
8.  Planned Behavior (TPB) Ajzen (1991)
Subjective Norm (SN) Morris and Venkatesh (2000)

Perceived Behavior&ontrol (PBC)
9. The Unified Theory of Acceptance and Use of Venkatesh et al. (2012)
Technology (UTAUT)

Table3.3: Theories applied by researchers in literature.

The expectations of faculty members and students in HEIs towards continuous and promising

teaching and learning methods is a reality that necessitates the favourably change (Razak
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perceived usefulness of using collaborative activities through cloud computing compared to

those of traditional collaboration systems. The results of the study indicate that the

LI NGHAOALI YiaQ NIYGAy3a 2F O2f tsterdwie high@ $hanli | 41 a4 dz
those of traditional systemsTable3.3 KA IKf A 3Kia GKS2NARSa R2LIWGSR
perception in CBCVLEs.

A qualitative study conducted & | I RS3IIF NARSK{2NRA SiG Fftd OoHnAwMm
perceptions of technology characteristics basedaskTechnology Fit (TTRodel in a cloud

based collaborative learning environment. The coding and analysis of interviews with users

resulted in thatcollaboration, mobility, and personalization features were indicated by

LI NOAOALI yia oKAETS 20KSNJ OKIF NI OGSNRaiGAOa KIF @S
As illustrated inFigure3.5 (derived from Yadegaridehkordi et al. 2015), the result of above

atdzRe dzaAy3a Gl al GSOKy2f23& T A-based ollagogatived dzZNE G K S
learning environment in higher education shows that the higher le¥al characteristics the

higher task technology fit is.

Higher Achieved Learning

T

[ Higher Task Technology Fit
N

[ High Level ]
4

Collaboration Mobility

W

[ Low Level ]
N

Personalization

[ Lower Task Technology Fit ]
[ Lower Achieved Learning ]

Figure3.5: Cloud computing characteristicsarcollaborative learning environment.

A study conducted by Yadegaridehkordi et al. (2014) adopts TTF mal#tétanine the most
important factors that can be used as predictors for the student adoption of eb@sed
O2ff 1 02N GADS tSFENYAy3I GSOKy2t23ASa Ay | dzy A DS
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"Technology characteristics (Personalization, Collaboration and Mobility)" have positively

controlled TTF. Significant relationships are existent to be determined when adopting cloud

based collaborative learning techlogies under the direct effect of characteristics of task and

technology.

As illustrated inFigure3.6, ECT consists of four constructs, namely expectation, perceived
performance, (dis)confirmation of expectation, and satisfac{Bhattacherjee 2001)igure

3.6 also illustrates the relationships between the four constructs within this theory.

Expectation of
Individual

Satisfaction of

Individual

(Dis)confirmation of
Expectation

Performance
Perceived by
Individual

Figure3.6: Generic expectatiogonfirmation model (Jiangtal. 2012 p.369.

The simplicity of ECT lies in the level of satisfaction which relies on whether the expectation is

met in a positively or negatively manner (Jiang and Klein 2009).

Meske et al. (2014) express thparticipants (Students; Employees) rated the feature

GaAYdZ GFyS2dza SRAGAY3I 2F R2 OdzY §B6friplayges:[4506) & S NE A
YR GNF G§KSNI A YL N Employges: 81%). dEReSs@meapdrticipants also
SELINBaaSR (KS aAIyATAOIAOSASEK & KESNSHKHI dRS vy if &<
AYLR NI yGé oc{olvdzit 2yeiSsSYa YT ez 0 YR GNI GKSNI AYLR)
Employees: 23%).

These two indicators prove that collaborative tools are accepted by users who also have
willingness to use such featuresrftheir learning activities. Furthermore, Venkatesh et al.

OHANMHI LIOwm cthe éffedt ddBetaSioral ikténiion dn technology use will decrease as

experience increasés®
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Confirmation Utilitarian Value

Information
Quality

Y

System Quality Satisfaction Continuance Intention

Service Quality

Outcome Expectations Perceived Value Perceived Usability

—  Direct Effects

Figure3.7: Modeling theintention forO2 y i A y dzt Yy OS dzal 3S 2F 2yt AyS SINYyAy:
Akkoyunlu 2016p.203.

l y2G3KSN) Y2RSE g1 & LINRPLRASR o0& 51 €KYy FyR 11128
usage intention of online learning environments. Tinedel explains the variance of the

satisfaction variable was explained by various constructs including information quality, system

quality, service quality, confirmation, utilitarian value, outcome expectations and perceived

value (sed-igure3.7).

3.10 CONCERNS AND CHALLENGES OF CBCVLE

This research relates to cloud computing, and therefore most of the concerns and challenges

of developing any CBCVLE are tlane as those for migrating to cloud computing as

highlighted earlier in literatureGISCO 2012; Educause and Nacubo 2010; IDC 2009; Isaila
2014;Jalgaonkar and Kanojia 2013ppert and Govindarajulu 2006una and Sequera 2015;

Tornatzky and Fleischer 1®@gited byLippert and Govindarajulu 2008gboakBoateng and

Essandoh 20)4Table3.4 shows relevant concerns and challenges that the implementation
ofaCBCVLEmayt OS® Ly GKS hYlyA O2yGSEGEZ hlack2 NR . dzi A
of connectivity and low connection speéds 5 SNB A RSYUGAFTASR | a OKIftfSy3
entities to establish and expand theirservices across the country.

In their study, Delitzscher et al. (2011) highlight some concerns that, if well treated by

institutions, would support the desire to adopt CBCVLE. These concerns are but not limited

to: security, privacy, recovery, Integrity, security of user data and transactions, regulat

compliance, and data auditing.
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It is recommended that when migrating to cloud, H&leuldchoose a trusted Cloud Service
Provider (CSP) as well as a robust service level agreement (SLA) and to guarantee accordingly
availability, transparency, complie@ and the quality of service ¢@hatrifi 2015).

Al Naibi et al. (2015tates that malfunctioning and frequent interruption of the Blackboard
learning system forced faculty members in CAS in Oman to seek alternative tools. CAS (6
colleges) share one VLE which is administered by MoHE which governs CAS. None of the
collegesh@S O2y G NRt 2@0SNJ GKS [ 9Q& L/ ¢ AYyTFNI a&aidNHzOU
The vendor of commercial VLEs such as Blackbeardallycontrolsthe full functionality of
software from being implemented and utilised by users. Virtual classrooms, for example,
remained inactive for a longme as the vendor delad to respond to their client request

This is in addition to the problem of incompatibility of Blackboard with different web browsers
where some functions work only with one but not with other brows@kkNaibi et al. 2015)

In the context of collaboratiorCastro (2016)dentifies 34 issues which may haameffect on

a collaborative group. These issues, for example, include lack of incentives, lack of training,

lack of support and lack of knowledge sharing.

CONCERNS ANIMALLENGES

Not all applications run in cloud

Not all mobile devices support cloud
Level of security and protection of sensitive
data

Security of cloud services
Lack or limited training

Lackor limited institutional support
Lack of mobile device

Lack of a proper computer to use
Lack of incompatibility

Complexity or bad of user interface design
Lack of awareness

Not all mobile devices support cloud
Limited/lack ofinternet connectivity

Hard integration with iFnouse and existing

systems
Not enough ability to customize

Availability and reliability issues
Compatibility with existing systems

Learning capability of students
Limited technical knowledge abosimilar
technologies

Compliance issues
Intellectual property laws

Standards adherence
Lack of internal expertise and knowledge
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Uncertainty with new technology
Institutionalreadiness

Budget and funding
Top management support aridvolvement

Resistance towards new technologies
Conformity with learning culture and style

Lack or limited awareness of perceivi

benefits
Unknown risk profile

Legal and regulatory issues
Lack or limited adequate technical support

Trust inthe cloud service provider
Dependent partner readiness

Lack or limited willingness for collaboration
Social Loafing

Lack of coordination
Lack of trust

Different backgrounds of team members
Cultural differences in the team

Table3.4: Concerns and challenges of CBCVLE.

Table3.4 illustrates the overall concerns and challenges highlighted by severakestél

Naibi et al. 2015; Castro 2016; CISCO 2012; Doelitzscher et al. 2011; Educause and Nacubo
2010; Group 2017; IDC 2009; Isaila 2@&gaonkar and Kanojia 2013; Kirchner and Razmerita
2015;Lippert and Govindarajulu 200buna and Sequera 2015; Tatnky and Fleischer 1990

cited byLippert and Govindarajulu 2008gboahBoateng and Essandoh 2014).

The composition of heterogeneous groups in collaborative learning is advantageous as it
allows investigating problems from several viewpoints as well akemning the related
knowledge domain (Van den Bossche et al. 2006). It also enables students to extend their
knowledge and experience (Sweeney et al. 2008) in the use of collaborative VLE. Although
these benefits are appreciated and anticipated, potentiablpems might result from
challenges and concerns including cultural influences. In a study conducted by Popov et al.
(2012), a low level of motivation was described by students as one of the most important

challenges that may affect their use and accep&imn collaborative environment.

3.11 MORE DRIVERS AND BARRIERS IN COLLABORATIVE ENVIRONMENT
. SaARS dz&ASNRAE SELISNASYyOS AaadsSa sKAOK OFy 65 |

variety of drivers and barriers are also to be considered within a CBCVLE. Some factors are
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involvement.

Lack of incentives was identified by Castro (2016) as an issue in collaboration whereas
members are not motivated. Moreover, the lack of training also creates a barrier for group
members to accomplish related tasks (Castro 20P@pov et al. (2014) suggested that an
increase in awareness between collaborators in regard to the differences in communication
styles can minimize efforts to complete collaborative tasks.

Dillenbourg 2002 identifies various aspects that may affect thadlaborative environment.

These are: gender, same viewpoint, stdfzelopment and skills, knowledge, type of learning,
learning medium, software features, and nature of collaborative task. Further, So and Brush
(2008) indicate that the type of communicatianedium used in collaborative learning affect
0KS dzaSNBRQ &a20Alf LINBaSyOS FyR oNRGAYy3I aideft
collaborative projects is supported by social interaction between group members (So and
Brush 2008).

Peer support which inow more facilitated through social networking and communications
applications to exchange information (Arpaci 2019), as described by So and Brush (2008) is
supportive to exchange various perspectives among collaborative group members. This is
asserted byAH G 6 A | YR 5 S0 2 ReSgdondents mdicate d bdgh E\@lvof péer
support. This is indicative of considerable level of students' collabckation a 2 NB 2 @S NE&
providing learners with the procedural knowledge will help them on how to interact ard le
collaboratively (Weinberger et al. 2007).

The ICT Knowledge gap that is created by the digital divide has been indicated in literature
(Mendonca and Cowan 2007; Wei and Hindman 2011) as a critical factor whereas it is
anticipated that users with diffent skills and technical knowledge to collaborate in VLE.
S5AIAGLH RA @A Rifequdlities iR $h& IngaiRgful lude ofx information and
communication technologiégWei and Hindman 2011, p.217). This dilemma may put users of
VLE against unequal opportunities to use the associated tools that mainly depends on Internet
and some ICT skills regardless of the needed proper knowledge. Nkanu and Okon (2010) assert
that the Internet has become the dominant space for digital age and a necessity in the same
time to be accepted and used to bridge the knowledge gap. However, Solutions are required
to minimise or even eliminate this gap throughout a couniiayasena (2012ygue tat cloud
computing would be the promising solution for bridging the digital divide.

White et al. (2009) claim that the use of cloud computing may be accompanied by uncertainty

in respect of, e.g., security. However, this uncertainty can be reduced hthiatsnfluences
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the members of collaborative groups (Pankiewicz et al. 200%).importance of institutional
support towards knowledge sharing was emphasised by Hew et al. (2016a) as a key influence
2y dzZASNRQ AyiSyaazya (2 dzasS z[9 G22tao

3.12 CHAPTER SUMMAR

The chapter outlined collaborative VLE by highlighting issues related to this environment.
Differences between traditional and clodmhsed VLEs were briefly discussed. Capabilities of
O2ftt 02N GAGS +[ 93 O2ftfl 02N GA JDBercepptdre 6fa | YR
O2ft 02N GADS SY@ANRYYSyld 6SNB Ffaz KAIKEAZ

a2 IAQGSY dGSyidAazy G2 LINBaSyd GKSANI STTSO

collaborative VLEs. Finally, concerns and challengdasnthg affect the utilisation of this
environment were identified and presented. The results of the literature review have
identified a number of influences on the use of collaborative VLES. Chapters 5, 6 and 7 examine
these areas in more depth by surveyidgi SNEQ @A Sé6a Ay NBIFNR {2
related to this thesis. The next chapter outlines the research methodology that has been

employed in this research.
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CHAPTER4: RESEARCH METHODOLOGY

This chapter discusses the research methodology, rebedesign, research stages including
the preliminary study, and further investigation needed for collecting data to answer the
research questions. The nature of this research is multidisciplinary where several disciplines
contributed namely cloud computingvirtual learning environment, and collaboration
environment. All research methods employed in this thesis are highlighted in this chapter and

briefly discussed.

4.1 RESEARCH DESIGN

Research design as defined Yiyn (2003\ &he Ibgic that links thelata to be collected (and

the conclusions to be drawn) to the initial questions of study L G A & laflogiégal RSTFAY SR
plan to maximise the validity of research findiigs 0 5dz ¢ 2 A0 wHnamMp I LiPcmO® L
adaptive (De Munck 2009) to deaittwvany unanticipated issue during the research. Generally,

the use of a specific design depends on the nature of the problem investigated within the

research Yalliman 2011) and also the nature of the research question (Anastas 4999)

these will primailiy help to answer the research question clearly and support them with
evidence(De Vaus 2001)

This research adopted a mixed methods methodology which incorporates quantitative and

gualitative methods for data collection. The nature of this research coesbéxplanatory and

exploratory approaches to achieve the objectivBg Vaus (20013sserts that explanatory
NE&SINDOK #BydDdz8z5aayz2ywa T2N g6KAOK Ol adzk £ SELX |
Saunders et al. (2009) elaborates that exploratory reseantéeid by the researchers to clarify

their understanding of the research problem by searching the literature for example beside

other ways. Precisely, this research follows the sequential exploratory design.

4.2 TRIANGULATION AND MIXED METHODS APPROACH

Creswdl (2013, p.212RSTAY Sa | YAESR ¥Sapioadi o inpByatisat NOK | &
combines or associates both qualitative and quantitative forms of research. It involves
philosophical assumptions, the use of qualitative and quantitative approaches, amixihg

of both approaches in a studlyd . 20K ljdzZr yGAGFGASBS +yR ljdzk £ AGE
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researchers to end up with a wide understanding of the research profmeswell 2009) in

a single or multiphase studidénson et al. 2005)

Generally, both quantitative and qualitative methods are compat{blewe 1988 cited by
Saunders et al. 2008nd complementary to each othelMSZ 2012; Stew 200and give the
research a more comprehensive understanding of a research prof@eeswell 203; Given
2008. In fact, great advantages accompany many research questions when the research
combines both approache<s{ven 2008;Park 2006). This is triangulatigpawson 2002;
Ritchie 2003)whereas the researcher investigates an issue from severappetives using
more than one research method aiming for a broad view of the problem. It also allows
researchers to gather data from different sources (Rothbauer 2008).

C dzNJi K S NaitteNShetterdthan the other they are just different, and both hatkeir
strengths and weaknesse¢Dawson 2002, p.16). Hence, both approaches should not be
considered as inflexibleCreswell 2013). For example, a primarily quantitative approach can
be extended by implementing simple qualitative methods such as -epeled questions
where illustrative quotations can be used by the researcher within the quantitative body
(Howitt and Cramer 2011 In general, every research tool can be powerful, if it is used
correctly for the data and research questions that it was origjndésigned for (Leedy and

Ormrod 2010).

4.3 QUALITATIVE VERSUS QUANTITATIVE RESEARCH

Quantitative methods such as the use of questionnaires are more-effesttive than
gualitative methods such as interviews, especially if the research involves a largepgdogl

area (De Vaus 2002). Therefore, selecting a questionnaire as a primary instrument for this
research was to overcome the wide geographical distances between HEIls which reach
sometimes nearly 1000 km long.

As outlined inTable4.1 (Blaxter et al. (2006)Creswell 2009; Creswell 201Bawson 2002;
Goodwin 2010;Howitt and Cramer 2011VSZ 2012; Wallima2011), great features are
notable for both quantitative and qualitative methods. Nevertheless, there are a few
disadvantages thashould be taken into consideration by researchers during the research

design phase.
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QUALITATIVE QUANTITATIVE

wS a S NOK More subjective More objective

Contact Contact with participants tends Contact with participants is much

participants to last a lot longer quicker

Interaction Direct interaction with Indirect interaction with
respondents respondents

Questions Type Openended questions Closedended questions

Questions Words How and why Who, how much, and how many

Examples/ Focus groups, field observation Questionnairestructured

Instruments in-depth interviews and case  interviews
studies

Sample Small Larger study population

Analyses Nature Inductive analyses Deductive analyses

Analysis type Thematic analysis Statistical analyses

Analysis Cannot be manipulated Analysed using theechniques of

techniques mathematically statistics

Data collected Collect qualitative data Collect numerical data

Appropriateness In the early stages of research When theory is well developed

Dealing with Words Numbers

Data Observation notes, interview Population counts, economic dat:
transcripts literary texts, scientific measurements, Census
minutes of meetings, historical figures, performance data, all
records, memos and measurements, observatiah data

recollections, documentary
films, document data, audio

visual data
Interpretation Themes, patterns Across databases
Other Used to obtain informatiomich ~ Generates statistics
characteristics data Requires a great deal of time anc
Data collected in the work
LJ- NI A OA L) y i Qa Limits the degree to which
Focus on characteristics respondents participate
Explores attitudes, behaviour  Maximum control over the
and experiences questions
Often used as preliminary step Reseather is considered
to plan research completely external to the actual
Interpretation can be quite research

demanding and dependant on
the researcher

Tabled.1: Comparison of qualitative and quantitative research.

In the context of this research, a mixed methods approach is adopted to combihe tiedits
of quantitative and qualitative methods and to mitigate the disadvantages where they are

found.
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4.4 RESEARCH METHODS IN RELATED LITERATURE

Table4.2 highlights examples of methodologies used in studying clmaskd collaborative

learning environment and related issues in literature.

No. AUTHOR(s) CONTEXT METHODs

1. Darwaish Investigating building effective online collaboratic Mixed Approach
and Wang virtual learning environments. Prototype Design
(2012) Evaluating the features of the current VLE and

functionalities desired by University students.

2. Gital et al. The study outlines the design of architectur Theorybased

(2014) framework of Collaborative Virtual Environme analysis
(CVE) based on cloud computing. The propo
architecture aims to improve the effectiveness
the conventional CVE by allowing users to acc
more ICT resources ancosteffective solution.

3. Karadimce The study mainly focuses on-lglarning as a motive Quantitative
and Davcev for collaboration, and therefore it proposes mulli
(2013) tenancy group collaboration within the clotdzhsed

learning platform which is based on PaaS clo
model.

4. Valcheva et The study highlights the clodshsed virtual Theorybased
al. (2015) infrastructure for building a collaborative learnin analysis

It also highlights the specifications ai
requirements needed for the em# purpose. The
study outlines the main advantages of utilisi
virtual infrastructure in learning environment ¢
well as the disadvantages. The study proposes V
which is based on a fromnd for students and ¢
backend designed for teachers.

5. Luna and The study is focused on a proposed model for clc Mixed Approach
Sequera Online Learning Environments that is based on Practical
(2015) massive open online courses (MOOCs) hostec Experiment

cloud supporting by the large number of studer
with own device (BYOD). The study employs
practical experiment that consists of using Goo
Apps services and MOOC:s, in conducting labora
reports for chemistry lab. The study propos
architecture for platforms dearning and
mechanisms for collaborative work iroad applied
to the laboratories. The proposed architectu
consisted of four layers; the cloud servic
represent the first layer while the second layer
based on virtualization. The third and fourth laye
are related to MOOCs and BYOD respectively.

6. Doelitzsche The study introduces the private clou Theorybased
r et al infrastructure in the Hochschule Furtwange analysis
(2010) University (HFU) which is called Cloud Infrastruct

and Application (CloudIA). The target users are <
and students of the HFU. The study outlir
examples of harnessing the potential of clo

77



10.

11.

12.

Yadegaride
hkordi et al.
(2015)

White et al.
(2009)

Yadegaride
hkordi et al.
(2014)

Sarrab et al.
(2016)

Edwards
(2011)

Liao et al.
2013

computing into academic purposeThe study alst
concentrates SSO as an important feature of -
proposed system.

¢KS addzRé YSIadNBa il
technology characteristics based on task technols
fit model in acloudbased collaborative learnin
environment. The coding and analysis of intervie
with users resulted in that collaboration, mobilit
and personalization were indicated by participar
GKAES 20KSNJ OKE N¥ Ol SNX
attention cmpletely.

¢tKS aitdzRe YSI adaNBa (K
perceived usefulness of wusing collaborati
activities through cloud computing compared wi
those of traditional collaboration systems. TI
results of the studyyf RA OF 4 S G KI 0
rating of collaborative tasks using cloud computi
systems were higher than those of tradition
systems.

The study adopts Taskechnology Fit (TTF) mod
to determine the most important factors that can t
used as predictors for the student adoption
cloud-based collaborative learning technologies il
dzy A GSNEAGEe d ¢ KS NBadz-i
NRdziAySySaaé¢ KIFa yS3l
otheNJ G &1 a a dzOK I a a
"Technology  characteristics  (Personalizatis
Collaboration and Mobility)" have positive
controlled TTF. Significant relationships are exist
to be determined when adopting clodaased
collaborative learning techrlogies under the direc
effect of characteristics of task and technology.
The main focus of this study is the influenci
factors of adopting and accepting Mobile learni
by students in higher educatiomstitutions in
Oman. Technology Acceptance Model (TAM)
adopted as a theoretical framework to evaluate tl
factors concerning Mearning adoption.

¢KS adGddzReé Ay@Sadadal asS:
GoogleDocuments as a collaborative tool to write
research assignment in a University level coul
The students revealed their satisfaction about us
such a tool for collaboration which became eas
online and maintained a social presence -
students.

The study proposes newlearning model based ol
collaborative cloud concerning solving the problel
of instructors and students within -kearning
applications. The knowledge model is adopted
well as the economic model inhé¢ proposed
collaborative cloud where virtual resources can

Qualitative

Meta-Analysis
Focused Groups

Quantitative

Quantitative

Mixed Approach

Mixed Approach
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13. Zhu et
2009

selected by users effectively. The study explore
solution to overcome the limitation of instructions
resources and learning support needs.

al. The study SEI YAy S& % KS i KS Questionnaire
perception of collaborative-earning environment
is culturally affected. Issues investigated are: grc
discussion, critical thinking, problebased
learning, peer learning, interaction and he
seeking/provision. The findgs indicate that the
Odzft G dzNB Kl & Fy SF¥FFSOi
collaborative elearning environment.

14. Chunwijitra The study proposes new online authoring tools Experimental

2013

e-learning systems (WEBELS) to (1) impr study
performance of online meeting system, and |
solve the limitations of existing authoring tools f
videobased learning content in the developir
countrieswhichhavelow Internet speeds.

15. ElMhouti et The authors propose a design of a flexible clo Theorybased

al. 2016

based Virtual Collaborative Learning Environm study
(cloudbased VCLE) Based on a cloud compu
architecture. The proposed desigrsupports
a0 dzRSy G-drigen lédrming in a more
collaboratively manner by responding to tf
f SIFNYySNRa Reyl YAO ySSF

Table4.2: Examples of methodologies used in studying clbagedcollaborative learning environment

4.5

and related issues.

ADOPTED RESEARCH METHODS

This research has adopted a mixed approach (Quantitative and Qualitative) which includes the

followings:

1. Literature review of:

a.

b.
C.
d.

e.

Cloud computing and relative issues in genaxatl higher education in
particular.

Applications of cloud computing and VLEs in HEIs.

Collaborative virtual learning environment.

hYFy oL/ ¢X 19Lax O2fftlFo02NrdABS +[ 9

2
Cultural influences (Language, Customs and traditbr8,y RSNE XSG O0d0

2. Mixed Methods Approach Primary Research:

a.

A qualitative preliminary study: Sessiiructured interviews with IT managers.
Questions have focused on the current state of VLES in Omani Universities and

Colleges as well investigate the existinfyaatructure.
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b. First survey (quantitative) using questionnaires: was designed to gather
information in respect of the HEIs stakeholders such as faculty members,
students, researchers, and admins/technicians.

c. The second survey (qualitative) is used to gathérmation for issues not
covered by the first survey, or issues identified by the first survey which
require further investigation.

Development of a framework: A set of recommendations for HEIs in Oman are derived
from the research outcome.

Developing grototype: To demonstrate some of the key issues that are included in
the proposed framework and also to simulate a VLE for a collaborative environment
taking into consideration some cultural aspects.

Evaluating the framework and the prototype: some Omanademics, students,
admins/technicians, and parents participated in the evaluation of the purposed
framework.

Maodification to the framework and the prototype: As a result of the outcome of the
evaluation of the prototype and the proposed framework somedifications were
made to both the framework and the prototype.

Writing up the thesis.

Tabled.3 shows the research question and respective research methods by which the answers

to questions were achieved.

Research Question Research Method
1. To what extent ishe existing ICinfrastructure and services  Survey 1
able to support CBCVLEs in Oman? Survey 2
2.  What is the extent of the application of collaborative VLEs ir Survey 1
HEls in Oman? Survey 2

3.  What are the challenges that may affect the successful Literature Review
utilisation of CBCVLEs in Oman? Survey 1
Survey 2

4. What would be the most suitable VLE to support a clbaded Literature Review
collaborative environment in Oman? Survey 1
Prototype

5. What are the features of this CBCVLE thake it suitable for Literature Review
the HEIs in Oman? Survey 1
Survey 2
Prototype

6. To what extent the local culture may influence the use of a Literature Review
CBCVLE in Oman? Survey 2

Table4.3: Researclguestions and associated research methods.

80



Figured.lillustrates the road map of the methodology used for the thesis which is illustrated

graphically irthe figureand will be discussed later in this chapter.
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Figured.1: Research Design.

As listed inTable4.4, this research adopted various methods which were found to be suitable
for collecting data and conducting further investigations and development. These methods
were selected for their approfateness for this research based on views revealed from the

literature and other related studies as mentioned earlier in this chapter.
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1. Literature review.

2. Explore clouebased collaborative learning initiatives globally.
3. Investigation of HEIs i@man.

4, Preliminary study interviews (Design, Implementation).

5. Survey 1 (Design, Implementation, and data analysis).

6. Survey 2 (Design, implementation, and data analysis).

7. Evaluate Virtual Learning Environments packages.

8. Develop an initiaframework for CBCVLE.

9. Develop a prototype of CBCVLE.

10. Evaluate the prototype and the framework.

11. Revise the framework.

12. Produce the final framework.

13.  Write up thesis.

Table4.4: Research Stages.

4.6 LITERATURE REVIEW

The literature review has offered a good ground to this research where different iagdeze
theoretically investigated and supported by real examples and experiences. This approach of
data collection as asserted by researchdBtaxteret al. 2006; Marczyk et al. 20p%as
extremely important to enrich the research with information, ideas, perspectives, highlights,
illustrative diagrams and tables, etc. The literature review was expanded in chapters 2 and 3
where the former focused on@lid computing and learning environment including Vags

well as local culturgthe latter highlighted issues related to collaborative VLE which is the main

topic of this research.
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4.7 INVESTIGATION AND RESEARCH

This research has employed an investigatiogintl 9 LaQ ¢SoaAdSa G2 RSOSNY
+[ 9 Aad 0SAYy3 dzaSR FT2NJ f SI Ny Ay Jardseakh téckhiq@K A y3 | O
for making replicable and valid inferences from data to their coatextd Y NRA LILISY R2 NF ¥ M D
403). Content analysiis based on counting the frequency of an aspect to measure its

importance with other issuedNalliman 2011) and to identify themes and how every theme

is treated and offered and then linked to independent variables (Berelson 1952 and Robson

2002 cited bySpencer et al. 2003) to identify the relationships between themes and variables

within a study (Given 200®) / 2y G Sy G4 |y I f @aAia viidknbddedgh®a S NOK ST
practical support for actions and critigie 6 Y NRA LILISY R2NF T HAM®DpEI LIPHO @

Thisresearck I & LJ NI AFff& SYLX 2SR O2yidSyd lFylteara
YR a. tF0102FNRéE INBE dzASR Ay GKS fAGSNY Gdz2NB Ay
has employed documentary analysis which as stateRibghie (2003jnvolves thereview of

existing documents such as public media reports, government reports, and procedural
documents. The outcome of these investigations is discussed, where applicable, in chapters 2

and 3.

4.8 PRELIMINARY STUDY

A preliminary study which issmallscale rehearsal of an actual study, requires less time for
implementation and fewer participantsGjven 2008) Moreover, Blaxter et al. (2006)
emphasise the necessity for conducting piloting prior to collecting real data. This phase
identifies weakneses and shows how the research techniques and methods will empirically
work and give indications to respond accordin@ywen(2008)argues that a pilot study can

be used in any type of research.

In this research, a preliminary study was conducted thihoungerviews with IT managers and
specialists in four HE{see Appendix 2)The aim was to prepare the base for the next stage
of data collection method, which relies mainly on the main survey questionnaire. In this stage,
the purpose was to obtain relem&information from IT practitioners to help in directing the
next steps of this research.

Although there were some hesitations from some IT managers to participate, the interviews
provided some useful information for incorporation into the questionnageveral aspects

were explored and important facts were revealed.
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¢KS O2yGSyid 2F AYUSNDBASsaQ ljdSadazya O20SNBR
1 Section 1: General Informatiarthis includes 11 questions about the interviewee and
their roles, theirinstitutions such college, department, the number of academic staff,
IT staff, students and administrative staff.
I Section 2: Collaborationthis includes 9 questions about collaborative environment,
its uses, types and limitations.
I Section 3: Information #stems and VLEshis includes 10 questions about VLES that
are currently used in the institution as well as other information systems.
I Section 4: ICT Infrastructurethis includes 5 questions about the current ICT
infrastructure in these institutions.
I Sedion 5: Cloud Computingthis includes 28 questions about their views on cloud
O2YLMziAy3azr AGAa FLIWXAOFGAZ2yaszr Ata aASNWBAOSa:z
f Section 6: Student Learning Cultfe G KA & Ay Of dzZRS& 2yfe& u |jdzSai

learning @proaches/habits and related change.

The structure and the style of the interviews adopted, and the questions were guided by
literature which highlighted crucial issues. HEIs in Oman were carefully considered and
sampled to included 4 institutions to rement both public and private. Accordingly, the
selection covers the only public university, 1 private university, 1 public applied science
college, and 1 public technical college.

The outcome of the preliminary study indicated a few but valuable elementdacts which

have been considered when designing the main instrument of data collection in this research.
The key issues emerged are:

1 Some institutions pay high and considerable attention to offer high qualified team of
technicians and programmers andher human resources to deliver better online
educational services.

1 Some institutions lack the financial resources.

1 Some institutions seem to have a very well ICT infrastructure including data centres
and networks.

1 One institution is using two VLESs simutansly.

1 The majority of these institutions are using Moodle as a VLE.

I Some institutions were clearly cautious to reveal data about their data centres and

networks.
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1 Most of these institutions they have increased their Internet speeds over the last few
years, and they have at least two physical communication links per institution from
different Internet Service Providers (ISPs).
1 {2YS L¢ RSLINILIYSyGakOSyiaNBa R2 y20 KIFg@gS 02y
contents and management; they are only pessible for the infrastructure,
networking and servers while another departmérgsthe full responsibility of VLE.

1 Some institutions have already used cloud services.

4.9 SURVEY 1

Survey 1 incorporates a questionnaire to collect data in respect to ICBtmftaure and
services, use of cloud computing, collaborative learning environment, and potential features
that are expected by users in HEIs in Oman. Both quantitative and qualitative questions, which
included operended and closeénded types were utiled in this survey (se€hapter5 for

details).

4.10 SURVEY 2

{ OKdzAGSNJ SiG I f & 0 HThequditativdresdarch o Yolldkoratioh ia Srtudl K I G &
environments gives deeper insights into the relationship of personal preferences fér®&LEs

After the analysis of data obtained from survey 1 and the literature, it was a necessary step
forward to investigate issues that are not covered by the first survey. Survey 2 aims to
extensively explore issues that relate to concerns and challenges within CBG§darviey

also investigates factors that may affect the use and utilisation of a CBCVLE (see chapters 6

and 7 for details).

4.11 FRAMEWORK DEVELOPMENT

The main aim of this research was the development of a framework for CBCVLE for HEIs in

Oman. The developmnm of the framework is a vital step that will empirically enrich this

research with the data obtained through both theoretical and practical outlooks. The
EAGSNI GdZNB 2y G(KS 2yS KEYyR LINPOARSR admoadl yihal
globally.On the other hand, the proposed prototype stands in combining the theory into real

practice. The anticipated features of cloud computing are inherited into the proposed
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framework as well as other collaborative features of traditional VLEs. The prototyplrés
the use of a suitable VLE for illustrative purposes. User testing is performed to evaluate the
prototype and the framework. Subsequently, any necessary modification to the framework

are carried out (se€hapter8 for details).

4.12 PROTOTYPE DEVELOPM{ET

S odAftR f20a YR t20a 2F AYLISNFSOG LINRG2Ge LS
answer, but to get responses from buyersand dser® a @ SN&E 2y HanmX LlJbon OAGS
Stables 2007, p.266). This sheds the light on the importance of sutiodnduring the design

phase and it is can be reflected into any related field. The development of a prototype was

found to be essential to show the role and suitability of the framework in respect of culture.

A selection of particular cultural aspectsaissed irChapter7 were chosen to be applied in

the prototype to illustrate how cultural influences can be tackled and mitigated in regard to

the use of CBCVLEhese aspects were selected because there were highly indicated by
participants and also thewere found easy and practically applicable to be implemented in

the prototype.The prototype is further explained @hapter9.

4.13 FRAMEWORK AND PROTOTYPE EVALUATION

| F' YYSNRE S& 6 Hnny validibdsma pracialstaridardR whick thedlings of

research should be judgédd h G KSNJ dey2yeéyvya &adzOK Fa S@Ifdz (A2
have been also used in literature (Hammersley 2008). The evaluation of the framework and

the prototype is used to validate the suitability and relevancéhef framework. Evaluators

were chosen to represent a diversity of users in HEIs in Oman. An online questionnaire was

used to collect data. More details about the evaluation study are providé&hapterl0.

4.14 ETHICAL CONSIDERATIONS

This thesis includinglahethods have gone through the University ethical review process. A
brief introduction is given in eveimterview or questionnaireand participants are informed
about the purpose of data collection and how their data will be used. They also were imforme

about their anonymous identity with which they will be identified during the analysis and
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presentation of data. In interviews, the participants were asked for permission to record their

voices. All recordwill be deletedaccording to Bournemouth Univeétg code of practice.

4.15 LIMITATIONS OF THE STUDY

¢Every study has a set of limitatigns 6 [ SSR@ 3 hNXNRBRX Hnnp OAGSR
p.332). Therefore, this thesis has some limitations that may affect its overall
comprehensiveness and investigatioiifie scope of this research was to investigate issues

related to CBCVBEThus, some aspects were not considered including specific technical
RSGFIAfa 2F Of2dzR O2YLJziAy3s dzASNERQ | GGAGdRS
a il 1 S KaeivRaSdudis@ctives.Discussing the technical aspects of cloud computing is

outside of the scope of this thesisurthermore, the accessibility to some information such as

the specifications of ICT infrastructure within HEIs is restricted due to the confidentiality of

policies.

In addition, this research focuses on Oman, and hence, the framework was not tested by

external audience to whether it fits other developing countries.

4.16 CHAPTER SUMMARY

This chapter outlined the methodology adopted for this study which was basex mixed
method approach. Data collection started with a preliminary study incluskémgistructured
interviews with IT managers. Then, the first survey using questionnaires was conducted to
gather information on respect of the HEIls users. The seconagicollected data through
interviews with users on aspects that are not covered by the first survey. This led to the
development of a framework which was followed by the development of a prototgpe
illustrate specific cultural issuadentified in the framework and how can be tackled within
VLE tools. Evaluating the framework and the prototype was a very important stage to see
whether the conclusion drawn from the surveys is confirmed and to verify the framework.
Overall, the chapterni general concluded every single approach used in the research and

justified the importance and the selection of each step.
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CHAPTER 5: SURVEY 1

This chapter discusses the implementation of survey 1. The results are then presented and

analysed. Signifigad A a&ddzSa I NB LINBaSyidSR o6FlaSR 2y dza SN
discussion of the survey findings focuses on (1) current ICT infrastructure and services of HEIs

in Oman, (2) current use of cloud computing in HEIs in Oman, (3) collaborative environment

in HEIs in Oman, and (4) the potential features of CBCVLE.

5.1 INTRODUCTION

As discussed earlier hapter4, questionnaires are widely used to collect quantitative data
primarily. However, they are also used to collect qualitative data alternatively when-open
ended questions are included in the survey and much more diversity of data can be collected.
The primary research instruments are mainly represented in survey 1 as well as survey 2 which

is discussed in chapters 6 and 7. The preliminary study was also an instrument that directed

the primary research positively besides other investigations such as th8 ¢evi 2 F |1 9L a4 Q
websites.
5.2 SURVEY 1

Questionnaires as highlighted by De Munck (2009) are the most common methods used for

02t t SOGAY3I RIGF TN YSHBSRILY S Yade potéhipariaicio Sy G K S
survey data lies in its characteristic of quitative analysis whereas results can be generalised

to an entire population (Park 2006). For more accurate quantitative results, a larger sample is

needed, as well as taking into consideration the mesponse percent (Dawson 2002). The

sample should be $ected in unbiased manner as this can lead to unrepresentative findings

(Rubin and Babbie 201Xpuestionnaires may include closedded, operended, or a mixture

of both types of questionsSgew 2009)

{ dzNBSe wm Ay @SaidAal (SR ndediverdlieand dsldgesSAnAimar2 The 2 ¥ |/
survey focuses on faculty members, students, researches and administrators/technicians as

the target audience for exploring the related aspects of this research and to better
understanding the relationships betweaariables. A mixed methods approach (as described

in Chapter4) was utilised via an online survey that had mostly clessdied questions, but
alsoincludes3opeBY RSR [[jdzSaidA2ya FyR m O2ydAy3aSyoOe | dzS:
The preparation and degn of an effective survey as stated by Park (2006)Huitthinson

(2004)takes quite a long time which is considered as a pitfall in questionnaire design. The
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guestionnaire that is designed using figeint Likert scale is described Byace (2008as the

most commonly used approach by researchers and it is easy to understand by respondents.
The scale used in this survey consists of 5 poinSti@ngly Agree, Agree, 3Neutral, Z;
Disagree, 4Strongly Disagree). The Likert scale which was developed biydRsyist Rensis

Likert in 1932Brace 2008)has been widely used by researchers as shown in literature. This
scale allows respondents to indicate the level of their agreement or disagreement to a
statement(Saunders et al. 2009)

In random selection of #1 sample as is in this survey, everyone has an equal opportunity of
being selected without any intervention into the selection proc&ssrfs and McCarthy 2012;
Bernard 2006; Blaxtest al. 2006; Creswell 200Bubin and Babbie 2011; Walliman 2011) and
therefore the sample is intended to be representative of the entire population (Saunders et

al. 2009)

The questionnaire was primarily piloted using five respondents and experts to identify
weaknesses and to receive feedbacks on different sections of thetigoeaire. The
guestionnaire went live late in November 2016 and the survey was closed in late February
2017. Social media as well as email were used to reach the potential participants for the
survey, encouraging them to participate. 205 participants cletepl the questionnaire while

84 left the survey incomplete providing partial responses, and therefore, they are omitted
from the analysisFive cases were discarded from the dataset as they were not representative
for the target contributors to the surveyrhese respondents belong to institutions other than
Omani HEIs such as primary schools of education (N=3) and some Universities in Asia and the
United States of America (N=2).

The questionnaire (see Appendxfor details) consists of 7 sections as falo The first

section (A) focused on the personal information of the participant such as (1) Occupation, (2)
Educational Qualification, (3) Age, (4) Institution Name, (5) Namevisd(or VLE) in the

LI NI AOALNl yiQa AyadlAaddzi sichsht and @)ocurrer yeardozistGdd a | At £ a
(For students only).

The next five sections (B, C, D, E, and F) were used to explore and investigate multiple issues
of the research topic as follows respectively: General aspects of IT, Rating of current IT
services Use of Cloud Services, Collaborative Environment, Potential features which may be
included in collaborative VLE. The final section (G) gave participants the opportunity to add
their views and comments on different aspects of the survey (see Appaiiaiixdetails).

¢KS FANRG Gog2 {SOGA2ya . FYyR / 2F (GKS 1ljdzSadAzy

this thesis. The focus of these sections is on ICT infrastructure and services within HEIs. The
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third section (D) of the questionnaire is formed tosaver the first question of this research.
Items of this section focuses on aspects related to the use of cloud services within HEIs. The
fourth section (E) of the questionnaire is formed to answer the third question of this research.
The scale also contgsl of 5 points Likert scale as above. Items of this section focused on

aspects related to the collaborative environment within HEIs.

5.2.1 RELIABILITY TESTING

Reliability in research defines whether the measurement is consistent (Hammersley 2008;
Howitt andCramer 2011; Leedy and Ormrod 2010; Marczyk et al. 2005) and the data analysed
is normally distributed (Saunders et al. 2009). Moreover, most statistics depend on the
assumption of a normal distribution of datlgncké 2000 ® / NPy o6 OKQaimb f LIKI O2 S
to score 0.70 or higher for a satisfactory reliability (Howitt and Cramer 2011). Reliability test
is considered one of the most important ways to assess the measurement accuracy
(Hammersley 2008). Myers and Well (2003) highlight the probability ahfijrmbme variables

are not normally distributed where many other variables are found normally distributed
within the same study. Subsequently, the data obtained via the survey has been tested for
reliability usingStatistical Package for the Social Scisr@SHS

Tableb.1 shows the Cronbach's Alpha (Reliability Test) using SPSS for the data obtained in the
survey. The distribution of the collected data was generasdiymal. The recorded Cronbach's
Alpha coefficients values range between 0.824 and 0.973 which are considered as satisfactory

values in this measure (>0.7) and participants were highly consistent within groups.

Section Cronbach's Alpha Cronbach'sAlpha Based on  No of Items
Standardized Items

Band C 0.820 0.824 22

D 0.916 0.917 18

E 0.888 0.892 17

F 0.972 0.973 33

Table5.1: Reliabilitystatistics per section.

5.2.2 TREATMENT OF MISSING VALUES

Missing data, where participants have not answered all the questions, are also coded by the
researchers in a similar way to coding of other variables and to identify different types of

missing data (Saunders et al. 2009). Computer analysis software emplefault code for

90



missing values (Saunders et al. 2009). Therefore, and for the purpose of this survey, SPSS gives
any missing value a default code to distinguish them from the real values. In this research,
missing data includes some personal informatiosection A. Therefore, the exclusion of this

type of missing data in this research does not affect the analysis.

5.2.3 OUTLIERS DETECTION

By examining frequency distributions for the data set, the researcher can observe the way
how the participants respondedhe most frequent scores, and the shape of the distribution

of scores which identifies outlierarfusual, unexpected, or very different from other recorded
score$ (Cozby and Bates 201Box plot chart is used to identify values which axatively
different from other scores and these values can be excluded from analysis accordingly
(Saunders et al. 2009). This technique was used in this research to ensure viability of the data.
However, nothing was found to be abnormal and therefore atadvas excluded from the

analysis.

5.2.4 DATA ANALYSIS

The guestionnaire was implemented online via a commercial Survey Service Provider (SSP)
Ol f £ SR & { BmakiufveyzRAHE@Ine sarveys are flexible and can be managed in

a time-efficient manner Evans and Mathur 2005 Such online survey tools as stated by
Saunders et al. (2009rovide several formats for exporting data such as Excel, SPSS, and
commadelimited text files. These interactive SSPs as described by Bernard (2013) are easy to
build, marage, and analyse data. The statistical features provided by the SSP are limited and
therefore SPSS is used for conducting further analysis.

The SPSS software package was utilised to analyse quantitative data gathered through the
questionnaire. Several stata G A OF f (Sada &adzOK +Fa / NRyol OKwWa !
including frequencies, descriptive, explore, crosstabs are implemented. Dawson (2002) stated
that using SPSS, for example, helps to lessendtonsuming by researchers in data analysis.
Sud software does not just determine the 0.05 and 0.01 alpha values, but also probability of

a specific value can be easily obtained (Meyers et al. 2006).

This research follows an approach known as -biglside which uses convergent mixed
methods as descrilibkby Creswell (2013). In this technique, each type of data; quantitative

and qualitative is analysed separately starting with the former then moving to the latter. This
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approach was applied in this thesis to ensure the clarity and presentation of anatybis

findings.

Descriptive statistics such agntral tendency (the mode, the median, and the mean) and

Variability (the Range, and the Variance and Standard Deviation) are extensively used by
researchers as statistical techniques (Anastas 1999; Beins a@@dhy 2012; Cozby and

Bates 2011¢Goodwin 2010Saunders et al. 2009yalliman 201} These statistics are used to

O2y@Se atlaGAadGAOrt RIEGE GKFG NBFESOG LI NI AOALIN
aldzReé 6. SAya | yQualitaide datdNdilKpgovide a teeperdundérstanding of

survey responses, and statistical analysis can be used to provide detailed assessment of

patterns of responségBruton and Elli¢lill 2009, p.63)

5.25 HYPOTHESES

A hypothesis which is formulated by the reseanc{Cozby and Bates 201i%)atentative and

testable prediction to an answer to a research question (Marczyk et al. 0aliman 201}

|y R mdy ér may not be supported by thedata 6 [ SSR& YR hNYNBR HAmMAZ |
should be identified in aehr and precise form and to be justifigddwitt and Cramer 20)1

In respect of hypotheses and in order to test hypotheses, literature has indicated that H

represents the alternative hypothesis that the researcher is aiming to prove while H

represents he null hypothesis to be disproved or rejeci@kins and McCarthy 201Rernard

2006; Goodwin 2010)

In order to achieve the aims and objectives, a number of hypotheses were formulated to be

evaluated in this research.

Hypothesis (J: HEIs in Omahave sufficient ICT infrastructure and services to support
CBCVLEs.

Hypothesis (b): The currently used VLEs in HEIs in Oman are reliable.
Hypothesis (k): The majority of users in HEIs in Oman are using cloud computing applications.

Hypothesis (b): Usersn HEIs in Oman are satisfied with the current implementation of cloud

computing in their HEIs.

Hypothesis (k): Users in HEIs in Oman are keen to use cloud computing services in their

learning and teaching.
Hypothesis (k): The majority of HEIs in Omancurrently implementing collaborative VLES.
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Hypothesis (b): Users in HEIs in Oman have the ICT skills to incorporate cloud computing

services into their learning and teaching.

Hypothesis (k): Users in HEIs in Oman are keen to be more involvedll@mborative projects

in learning and teaching.

OA statistically significant result means that a value of the test statistic has occurred that is
unlikely if His true¢ Myers and Well 2003, p.82) y / KI LJASNI p GKS at NA YI NEB
MO € | valticdl gighificance as stated Myers and Well (2003)nd Meyers et al. (2006),
which relies on the probability of a statistical outcome such as PearsamF ratio are
discussed.

Table5.2 shows the information in respect of reliability of the data obtairia survey 1. In

this respect, Cronbach's Alpha is used to check reliability of the data which is used to test the
hypotheses. The Cronbach'phAd values show that the distribution of the collected data is
generally normal, which indicates that the participants views are highly consistent (>0.7),

except for Hwhere there are some more variations.

Hypothesis Cronbach's Alpha No of Items
H. 0.869 7
H. 0.601 2
Hs 0.733 5
Ha - 1
Hs - 1
Hes 0.755 2
H; - 1
Hg - 1

Table5.2: Reliability statistics per hypothesis.

As shown infTable5.2, Cronbach's Alpha was not recorded for hypotheses of a single item
which is asserted bWanous and Hudy (2001) that the reliability of siriggen measures

cannot be calculated.

5.2.6 SAMPLE CHARATERISTICS (DEMOGRAPHIC PROFILE)

As stated byHeppneret al. (2008), variables of a study can be independent, where they can
be controlled, or dependent when they can be only observed by researcredne5.3 depicts
demographic (Independent) variables related to participants such as occupation, educational

qualification, age, VLE, computer skills, and current year (students only).
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Variable Category Percentage (%) (N)

Occupation/Profession Leaner/Student 47.3% (N=97)
(N=205) Lecturer/Teacher 39.0 % (N=80)
Admin/Technician 8.8% (N=18)
Researcher 4.9% (N=10)
Educational Bachelor/UniversityCollege Degree 32.7% (N=67)
Quialification PhD 23.9% (N=49)
(N=205) Master 22.4%(N=46)
High School Diploma 19.5% (N=40)
Other 1.5% (N=3)
Age 18¢ 24 39.5% (N=81)
(N=205) 25¢ 34 15.1% (N=31)
35¢44 28.3% (N=58)
45¢ 60 15.1% (N=31)
Over 60 2% (N=4)
VLE Moodle 31.2% (N=64)
(N=205) Blackboard 30.2%(N=62)
L R2Yy Qi 1y2#6 26.3% (N=54)
No VLE is used in my institution  6.3% (N=13)
Other 5.9% (N=12)
Computer Skills NonIT user 2.9% (N=6)
(N=205) General user 58.5% (N=120)
IT Professional 38.5% (N=79)
Current Year (Students Foundation 15.5% (N=15)
only) Year 1 14.4%(N=14)
(N=97) Year 2 17.5% (N=17)
Year 3 20.6% (N=20)
Year 4 20.6% (N=20)
Year 5 11.3% (N=11)

Table5.3: Demographic Profile of Participants, (N=205) N being the number of participants.

5.3 GENERAL INSIGHTS

There were 205 respondents from nearly a half of total@ivhich represent the total number

of universities and colleges in Oman. The survey indicates that 31.2% of the respondents are
using Moodle while 30.2% use Blackboard as their VLEs. On the aihdr 86.3% of
participants indicate that they do not know what VLE is being used or they actually have no
VLE in their institutions 6.3% and 5.9% state that other VLEs used by their institutions (see
Figure5.1).
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Figure5.1: VLEs currently used by HElIs.

The results also show that the higher numbers of respondents were students, followed by
faculty members, Adms/Technicians and researchers (Seble5.3). With regards to the

age, the highest age category of participants is between 18 and 24 years old followed by the
age range 3544 as shown ifrigure5.2.
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Figureb.2: Age groups of respondents.
Figureb.3 shows that a considerable amount of the participants ranks their level of computer

a1Affa a GDSYSNIt dzaSNEYSRIAQGNRYS el kS aar$tt &S a
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Figure5.3: Computer skills of respondents.

As listed inTable5.3, the number of students participated in the survey in respect of their
year of study is approximately evenly distributed: Foundation (15.5%), Year 1 (14.4%), Year 2
(17.5%), Year 30%%), Year 4 (20.6%) and Year 5 (11.3%).

With regard to theVLE that is currently being used by institutions (égure5.1); both
Moodle (31.2%)and Blackboard30.2%)were indicated by participants as their adopted VLE
with the favor ofMoodlewhich wasapproximately 1.2% greater thdiackboard

Table 2.7 irChapter 2 shows that more than a third of HEIs are currently using Moodle for
their learning and teaching activities while 14.52% of them have employed blackboard as their
VLEs. Only 4 institutions have individually adopted their customised solutions such as
EduWave, SmatttMS, EduPortal andlEearning System.

The reason for choosing the Median relies on the type of data gathered by using Likert scale
is ordinal (Laerd 2017; Quickmba 2017), and therefore, the Mean has less advantage than the
Median especiallfor this certain type of data. The Median scores as well as Mean values were
calculated for every section as a whole and also for every item (statement) in all sections by
using SPSS. As showTable5.4 (see sectiorb.4), the Median scores were all far above the

average which indicates a positively good response to items within each section.

5.4 CURRENT ICT INFRASTRUCTURMND SERVICE®F HEE IN OMAN

ICT infrastructure of an institution represents a wide range of resources including hardware,
software, services, and other resources that are relatively important for delivering services to
users The ICT infrastructure deals but not exclusively witheissuch as Internet Service,-Wi
Fi, Technical Support, Awareness of IT Policies, Storage Semiai 3ervice, Mobile Devices,

Training, and #earning Management System.
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Items in the first two sections of the questionnaire were mainly categorised ur@eariables

(seeAppendix4) which waild reveal the answer® the first research question.

Table 5.4 shows the statistical results that have been collected by using tests such as
frequencies, descriptive, and crosstabs. As showiTable 5.4, every row represents a

statement which is identified by a variable code. The interpretation of these codes is provided

in Appendix4.
VariableName Item Code Mean Median IQR
Internet service SecB1 3.459 4 1
Technical support SecB2 3.766 4 1
Awareness of IT policies SecB3 3.498 4 1
Storage service SecB4 3.654 4 1
SecB5 2.161 2 2
SecC_2 3.610 4 1
E-mail service SecB6 4171 4 1
SecB7 2.800 3 2
SecC_1 4.029 4 1
Elearning Management SystemSecC_3 3.634 4 1
SecC_4 2.946 3 2
Wi-Fi SecC 5 3.634 4 1
SecC_6 3.068 3 2
Mobile devices SecC 7 3.410 4 2
SecC 8 3.112 3 2
SecC_9 3.888 4 2
SecC_10 3.137 3 2
SecC_11 3.356 4 2
SecC_12 3.434 4 1
SecC_14 3.171 3 2
Computers SecC 13 3.912 4 2
Training SecC_15 3.132 3 2

Table5.4: Results of statistical analysis (Mean, Median, and IQR).

Table55LINS &Sy (i a (KS dedli8dal questitBsanlsiecioa Band @ ¢ survey 1

See Appendi% to identify names of variables.

Item Code Strongly Agree  Neutral Disagree Strongly

Agree Disagree
SecB 1 16.1% 45.9% 15.1% 13.7% 9.3%
SecB 2 21.5% 49.8% 14.6% 12.2% 2.0%
SecB_3 14.6% 43.4% 23.4% 14.1% 4.4%
SecB 4 21.5% 42.0% 21.0% 11.7% 3.9%
SecB 5 29.3% 45.4% 9.3% 12.2% 3.9%
SecB_6 40.5% 44.9% 7.3% 5.9% 1.5%
SecB 7 16.6% 30.7% 19.0% 23.4% 10.2%
SecC_1 34.6% 44.4% 12.2% 6.8% 2.0%
SecC 2 17.1% 42.0% 27.8% 11.2% 2.0%
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SecC_3 20.5%  38.5% 28.8% 8.3% 3.9%

SecC_4 8.3% 25.4% 28.8% 27.8% 9.8%
SecC_5 22.9% 43.9% 15.6% 8.8% 8.8%
SecC_6 13.7% 30.7% 20.0% 20.0% 15.6%
SecC_7 22.9% 32.2% 17.1% 18.5% 9.3%
SecC_8 16.6% 24.9% 22.0% 26.3% 10.2%
SecC_9 35.1% 37.6% 14.6% 6.3% 6.3%
SecC_10 15.1% 30.2% 19.0% 24.4% 11.2%
SecC_11 18.0% 36.1% 17.6% 20.0% 8.3%
SecC_12 18.0% 36.6% 22.9% 15.6% 6.8%
SecC_13 29.8% 44.4% 15.1% 8.8% 2.0%
SecC_14 15.6% 25.9% 27.3% 22.4% 8.8%
SecC_15 10.2% 32.2% 26.3% 22.9% 8.3%

Table5.5: Users responses to surveygsestions(Section B and C)

The following provides the analysis of the outcome of sections B afid@vey 1Figureb.4
illustrates aspects that relate to ICT infrastructure and services in HEIs as indicated by

participants.

Reliability of Wi-Fiin HEls.
Availability of Wi-Fiin HEls.
Reliability of E-mail service provided by HEIs. 122
Sufficiency of storage service provided by HEls.
Provision of sufficient storage space on local servers.
Awareness of IT policies.
Availability of technical IT support in HEIs.

Availability of Internet connection in HEls.

30% 40

0% gon .
° 100%

m Strongly Disagree  m Disagree Neutral mAgree m Strongly Agree

Figure5.4: Current ICT infrastructure and servige$iEISn Oman

1 Internet Connectivity

Internetconnectivityrepresents an important element of ICT infrastructure for any institution
as well it is highly recommended to be maintairetda high speed with efficiency and high
availability.

It is clear fromFigure5.4 that a considerable number of participanisdicated that the
Internet connection is available at a high speed in their insts. This means that nearly
half of the participants express their agreement of the availability of a higlernet

connection in their institutions as shown kigure5.4 and Table5.4.
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1 Technical Support

Maintaining a high standard technical support would guarantee the continuous use of
information systems in an HEI. Users rely on qualified and experietemchical team
members who are able to resolve issues and provide information and support whenever
required.

From Figure5.4 and Table5.4, it is clear hat the majority of respondents express their

agreement that T supportwas available in theinstitutions.

 Awareness of IT Policies

Internet Securityt 2 f AOASa Y2y3a 20KSNA ¢2dAZ R RSTAYyS (K
stakeholders and the services provided to them as well the usage, limitations and others.

From Figure5.4, it is apparent that slightlynore than a half of respondents show their

agreement for their awareness of IT policies (e.g. Internet Security Policies) in their

institutions. In contrast, few participagbppose the entire argument.

1 WiFi

Wi-Fi is widely used within HEIs. The application of mobile devices requires such facility to be
reliable and available to users within HEIs.

Figure5.4 indicates a considerableumber ofthe participantsconfirm thatWi-Fi is available

in their institutions. This is while one third thfe respondents show their agreement with the

fact that the WiFi in their institutions is reliablédlmost one third ofthe respondentddisagree

with the fact of WiFi reliability in their institutions.

I Storage Service

Storage is one of the services provided by HEIs for their stakeholders. A user would have an
allocated storage space in the local servand their files can be accessed from anywhere
within the institution.

As shown irFigureb.4 above and Tableb.4, a very considerable number of respondents point

out that they receive a sufficient storage space onlti@al servers run by their institution.

It was more surprisingly that users indicate they are still using USB Flash drives as a primary
storage medium. As shown figure5.5 and Table5.4, a very igh percentage of respondents

indicate that the use of such a medium.
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Usage of USB flash drive as a primary medium.

M Strongly Disagree M Disagree Neutral M Agree mStrongly Agree

Figure5.5: Usage of USB flash drive as a primary medium.

1 EMail Service

The email services provided by institutions vary considerably in terms of the technology and
the way of hosting. Some institutions employ a local server Witharequired software (e.g.
Exchange) and hardware to run the mail service. On the other hand, many institutions depend
on linking their domain name to a clodzhsed mail hosting which are mostly free (e.g. Gmail,

MS live) or for a fee. Alternatively9H. 8 Q a G { SK2f RSNE -bitdibrR dza S
mail service for educational purposes.

A considerable number of the respondenisdicate the reliability of the email service

provided by the HEIs as illustratedrigure5.6 and Table5.4.

Reliability of E-mail service provided by HEls.
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Figure5.6: Reliability of Enail service provided by HEIs.
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1 ELearning Management System

It is apparent that nearly all HEIs have adopted a VLE to deliver courses materials, exams,
attendance, chat, forums, and otheducational activities. The reliability and usability of a VLE
would vary from one institution to another due to technology and solution used in relations

to other factors such as technical support, Internet service, and the compatibility for mobile

devices.

Downtime of VLEs

Reliability of ELMS in HEls.
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100%

m Strongly Disagree  m Disagree Neutral ™ Agree m Strongly Agree

Figure5.7: Reliability of VLEs.

The results highligha high number of participanterho express their agreement for the
NBfAFOATfTAGE 2F GKSANI AyaldAddziaAzyQa [ 9d hy GKE
VLE imot reliable(seeFigure5.7 and Table5.4).

Ly NI 3 NRoerierce aldoBndie®f their VLEs, the respondents were nearly divided
into two equal opposing groups (more than half of the participants) followed by other two
neary equally contradictory groups (far less than a quarter of the participants) as shown in
Figure5.7. The remaining percentag288%) denote nearly a third of respaents who had
neither agreement nor disagreement.

Moodle was mostlydentifiedby lecturers/teachers followed by learners/students as their VLE
while Blackboard was selext largely by learners/student®llowed by lecturers/teachers

and admin/technicians.

The uncertainty of reporting the name of VLE being used by users is substantial. Nearly one

third of respondents, mostlgtudents do not know the name of the#LEs (se€&able5.6).

QOccupation Moodle Blackboard L R2y QU NoVLEisused in my institution Other Total
Learner/Student 22 26 41 6 2 97
Lecturer/Teacher 41 15 9 5 10 80
Admin/Technician 1 15 2 0 0 18
Researcher 0 6 2 2 0 10
Total 64 62 54 13 12 205

Table5.6: VLEs used in HEIs from users' perspectives.
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1 Mobile Devices

Thepopularityand the increase in ownershigf mobile devices between students and faculty
members for example, necessitates a shift towards facilitating ways of accessing applications
and information systems by these users throufja most widely spread devicegherefore,

it was not surprisinglya find out a high number of participantsse smartphones to access E
Learning Management Syster(ELMS) as shown irFigure5.8 and Table5.4. Using tablets

had a loweracceptance by the participants access ELMSs illustrated byFigure5.8. The
highest number of users who used smartphones to access ELMSs were students. However,
teachers expressed the first highest disagreement to the use of smartphones for that purpose

(seeFigureb.9).

Preference of using smartphones/tablets than computers for...

Use of mobile devices to access online learning materials.

Use of mobile devices to access institution’s resources.
Use of tablet to access institution's e-mail.

Use of smartphone to access institution's e-mail.

Use of tablet to access the VLE.

Use of smartphone to access the VLE.

I

0% 20% -

40% 60% so%
100%
M Strongly Disagree  m Disagree Neutral M Agree m Strongly Agree
Figureb.8: Use ofmobile devices byusers in HEIs.
a5
40
35
30
25 m Learner/Student

m Lecturer/Teacher

m Admin/Technician

m Researcher

Strongly Disagree Neutral Agree Strongly
Disagree Agree

Figureb.9: Using smartphones to access ELMSo¢cupation).

From a different perspective, the 8 age group were the highest uses of smartphones,
followed by the age groups 3% and 2534 respectively. In contrast the 3Bl age goup
disagree with the use of smartphonéseeFigure5.10).
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Figure5.10: Using smartphones to access ELB&fe).

More than two thirds of the respondents statiat their preferencefor checking their
Ay a il A G-ozi hpugiOsinartPhonetseeFigures.8).

FromFigureb.8, it is clear thajust less than halff the participantexpress theiuse oftablets

to accessheirA y & (i A (-mizil. ln additba, m&e than half of the participants indicate their
useof mobile devices to accefiseir| 9 L Q& N&eFpwesd).S a

FromFigure5.8, it isobviousthat just abovea halfof the participantsuse mobile devices to
access materials from Internelin addition, more than a third of participants indicate their
preferencefor using mobile devices over computérstheir learning and teaching activities

(seeFigureb.8).

1 Computers

A question was used to explore the usage of computers by users to access learning materials
from the Internet compared to the usage of mobile devices.

As shown irFigureb.11, the results provide an enormous number of participants who agree
that they often use computers to access learning materials fronrttegnet. On the opposite

side, only few participantmdicatedthat they use computers for the said purpose
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Using computers for accessing the VLE.
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Figure5.11: Using computers for accessing the VLE.

I Training

Undoubtedly, training would play a critical factor for the success for any application or
information system. This variable would guarantee a stable achievementine$ and
objectives for any project within HElIs.

As illustrated irFigure5.12, more than a third of participants agree that they receive training

for the VLE and other related issues provided by their HEIs. On the contrary, quite a large

number of participantfhiave notreceived anyraining for the VLE and other related issues.

VLEs' training in HEls.

B -
m o 60% 70%
80% 90%
100%
u Strongly Disagree W Disagree Neutral mAgree m Strongly Agree
Figure512Y +[ 9a4Q GNIAYAy3a Ay | 9L
5.5 CURRENT USE OF CLOUD COMPUTING IN HEIS IN OMAN

The responses fdhe third section of the questionnaire were categorised under 10 variables

whichconsequently would reveal the answers foudy question 1.
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Table5.7 shows the statistical results that have been collected by using tests sudbas
Median andIQR As shown ifTable5.7, every row represents a statement which is identified

by a variable code. The interpretation of these cogwovided inAppendix4.

VariableName Item Code Mean Median IQR
CloudBased Enail SecD_1 4.024 4 1
Cloud Storage SecD_2 3.556 4 1
SecD_3 3.459 4 1
Social Media SecD_4 3.990 4 1
SecD 5 3.439 4 1
Awareness of cloud services SecD_6 3.507 4 1
SecD 10 2.756 3 2
Use of cloud computing in educaticSecD_7 2.849 3 2
SecD_8 3.054 3 2
SecD_11 3.078 3 2
Institutional Support SecD 9 2.873 3 2
'AaSNRBRQ al dAaTl OiSecD 12 2.829 3 2
'aSNBEQ SELISNASY (SecD 13 3.117 3 2
SecD_14 3.522 4 1
SecD_18 3.483 4 1
Intention to use cloud services SecD_15 3.893 4 15
Perceived usefulness SecD_16 3.678 4 1
SecD_17 3.707 4 1

Table5.7: Results of statistical analysis (Mean, Median, and 1{@F5ection D of Survey 1

Table58LINB &Sy da (KS drigidd queshNdisin d2oficn ® &f sunaySke

Appendix4 to identify names of variables.

Item Code Strongly Agree  Neutral Disagree  Strongly

Agree Disagree
SecD1 37.6% 42.4% 8.8% 7.3% 3.9%
SecD?2 20.0% 41.0% 21.0% 10.7% 7.3%
SecD3 19.5% 35.6% 21.0% 19.0% 4.9%
SecD4 37.6% 39.0% 11.7% 8.3% 3.4%
SecD5 18.0% 38.5% 19.0% 18.0% 6.3%
SecD6 18.5% 39.5% 22.0% 14.1% 5.9%
SecD7 8.3% 17.6% 38.5% 22.0% 13.7%
SecD8 9.3% 27.8% 33.7% 17.6% 11.7%
SecD9 7.3% 21.0% 35.6% 23.9% 12.2%
SecD10 8.8% 16.6% 32.7% 25.4% 16.6%
SecD11 11.7% 21.5% 40.0% 16.6% 10.2%
SecD12 7.3% 19.0% 37.1% 22.4% 14.1%
SecD13 12.7% 34.1% 17.1% 24.4% 11.7%
SecD14 16.6% 42.4% 22.9% 12.7% 5.4%
SecD15 24.9% 48.3% 20.5% 3.9% 2.4%
SecD16 20.5% 40.5% 29.3% 5.9% 3.9%
SecD17 21.0% 42.0% 28.3% 4.4% 4.4%
SecD 18 16.1% 42.9% 21.5% 12.2% 7.3%

Table5.8: Users responses the questionsin Section Dof Survey 1
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Figureb.13illustrates aspects that relate to the use of cloud computing applications in HEIs as
indicated byparticipants. These aspects include the use of cloased email, storage,
applications and the use of social media in education. The following provideséigsis of

the outcome of section D of survey 1:

Use of Social Media sites to enhance learning/teaching.

18.0
Use of YouTube to enhance learning/teaching. 11.7
Use of cloud-based email to save files and documents. 21.0
Use of cloud storage in HEls. 21.0

Use of cloud-based email in HEIs. 2.8

0% 20%
40% 60%
’ 80%

W Strongly Disagree  m Disagree Neutral M Agree m Strongly Agree

Figureb.13: Use of cloud computing applications.

T CloudBased BEnail

Asdiscussedn Chapter2, many institutions have started hosting their email sersiséh

cloud vendors such as Google and Microsoft. In addition, most of email providers such as
Google, Microsoft, Yahoo, etc. provide their email services in their public clasidiistrated

in Figureb.13, the highest number of participants indicate that they use claded emad.

On the other handa few participants do not use email service

1 Cloud Storage

This variable is importarfor exploringincreasing demarslfrom users forstorage in any
O2YLJzi SN ySGg2N]l ® ¢KS RSYFYR FT2NJ Of 2dzR &G 2 NI 3
needs and the growing size of applications and related documents. This variable highlights the

level that uses in HEIs are dealing with cloud storage.

FromFigure5.13, it is clear that the majority of responderggpress their agreemerfior using

cloud storageln addition, more than a half of participants reveal their use of clbased

emails for saving their filgseeFigure5.13).
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1 Social Media

Due to its importance in education, the use of social media is investigated which shows the
extent of their utilsation by users in their learning and teaching. Examples considered
included, (but were not limited to)ouTube, Witter, Facebookand Instagram

FromFigure5.13, it is apparent that slightly more thahree quartersof respondentsshow

their interests in usingyouTube to enhance their learning and teachiimgcontrastyveryfew
participants oppose he initiative. Additionally, more than half of participants express their

views that they use social media to enhance their learning and teachingrigee5.13).

T Awareness of Cloud Services

This variable explores whether the users in HEIs are aware oflobmet] educational services
or not, and also whether theyra informed about new trends and services in cloud computing

by theirinstitutions.

Cloud computing awareness received by users from HEls.

Users' awareness of cloud-based educational services.
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m Strongly Disagree  m Disagree Neutral M Agree m Strongly Agree

Figure5.14: Users' awareness of clodmhsed educational services.

As shown irFigure5.14, morethan half of participants indicate that they are aware of cloud
based educational servicedowever the majority of the participantspoint out the low or

limited awareness received from their HEIs about new trends and services ircolmpaiting.

1 Use of Cloud Computing in Education

This variable first highlights the number of HEIs that already provide academic courses

through the cloud. Secondly, it indicates the extent of which HEIs encourage users to utilise
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cloud services in their learning and teaching activities. Finally, itigiigé the availabilityof

cloud services to faculty members and studemysHEIs

Provision of cloud services to faculty members and students.

HEls encourage the employment of cloud computing in
learning and teaching.

Provision of academic courses in HEls through the cloud.
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Figure5.15: Use of cloud computing in education.

Only few participantexpressed that their HEIs provideademiacoursesthrough the cloud
(seeFigureb.15).

Figure5.15 alsoillustrates that nearly more than a third of the participants show their
FANBSYSy G T2 NMylidstButiod éricairdgésSnyelito employ cbservices in
fSENYAYIK(GSEFOKAY3IE gKAES atAakKifte YSEly @Ky |

institution offers cloud services to faculty members and studénts.oTatdeS5.7).

9 Institutional Support

The institutional support is highitggarded as a crucial factor for employing cloud services and
applications into learning and teaching. Therefore, this variable explores the level of which
the users in HEIs perceive a notable support that is represented for example in organising
events anl workshops to bridge the gap between the users and the entire technology used in

VLEs.
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Institutional support to cloud services.
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Figure5.16: Institutional support to cloud services.

Figure5.16 shows that a few of the participants indicate their agreement Ifwstitutional
supportfor cloud servicesvhile almost a third of participanexpress their disagreementhe
majority of participants do not indicate their agreement, or disagreement for the mentioned

statement.

T 1aSNBQ {IFGA&aFIOlARY

As mentioned earlieri€haptet > G KS dzaSNERQ al dAaflrOlAz2y Aa 02y:
a continuous acceptance of cld services and their implementation into HEIs. This variable
SEFYAYSa dzASNBQ al iAraftlOldrazy 2F GKS OdNNByid

services and applications in their HEISs.

Satisfiction of implementing cloud computing services in HEls.
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Figure5.17: Users' satisfdion about the implementation of cloud computing in their HEIs.

Figure5.17 illustrates that slightly more than a quarter of the participants express their

satisfactionabout the implementation of cloud computing in their HElswever, more than
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a third of the participantexpress their disagreemernitlost of the participants do not indicate

their satisfaction for the above stateme(geeTable5.7).

1 ! &S MNBegkencd® andCompetence
¢tKS dzaSNBEQ SELSNASYOS FyR NBI RAYySwaacilitdte @ |y AY
the methods of delivery, as well as shorten the time and efforts in this regard. Hence, this
variable explores the extent to which usdn HEIs are experienced in using cloud services and

applications and whether they perceive adequate abilities and knowledge to employ such

services and applications.

Users' knowledge about cloud computing. 21.5

Ability to use cloud services in learning/teaching. 229

Users' experience of cloud computing services. 171

2 a0% 60%
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100%
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Figureb.18: Users' experience of clowdmputing services.

Figure5.18 shows thatnearly less than half of the participants indicate that they have used

cloud computing services before fjing their current HEI. Moreoveitt, illustrates a nearly

identical positive response of almost less than two thirdalldhe participants for eacbf the

statemensd L 0St ASOS L KI @S NDROSIKHO MfyA @ & HRNFHE yAk 2 ¢

amk/2 6t SRISHOE S | 02 (meTalé52)dzR O2 Y LIdzi A y 3 ¢

1 Intention to Use CloueBasedServices
LG Oly o6S &aFAR (KIFId OGKSNB A& | LRaAaAGAGS NBfI
intention to use the technologyFigure5.19 illustrates thatnearly thee quarters of the

participantsindicate that they have the intention to use cloud computing services in the future

while very few participants have no such intenti@eeTable5.7).
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Intention to use cloud services in the future.
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Figureb.19: Intention to use cloud services.

1 Perceived Usefulness

This variabléndicates whether cloud computing services have enhanced and facilitated the
dzZaSNEQ fSINYyAYy3 YR (SIFIOKAy3 I OGAGAGASAE ol &SR
in HEIs. These indicators state the degree of perceived usefulness of such services in the

educational environment.

Cloud services have enhanced learning/teaching.

Cloud services have facilitated learning/teaching.

80%
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M Strongly Disagree M Disagree [ Neutral mAgree M Strongly Agree

Figureb.20: Perceivedisefulness of cloud computing.

111



Figure5.20 shows that there araearly identical positive responséy almost two thirds of
the participants for each statemertf the statementsdCloud services havedilitated my

learning/teaching ay” RCladud services havenhanced my learning/teachiagd

5.6 COLLABORATIVE ENVIRONMENT IN HEIN OMAN

Items in sectiorE of the questionnaireare categorised under 6 variables which accordingly

would reveal the answer®f study question 2.

Table5.9 shows the statistical results that have been collected by using tests sudeas
Median, and IQRAs shown ifTable5.9, every row represersta statement which is identified

by a variable code. The interpretation of these codes is provided in Appéndix

VariableName Iltem Code Mean Median IQR
I & SewjBekence and readiness SecE_1 3.029 3 2
SecE_2 2.590 2 1
SecE_3 2.605 2 1
Sharing resources SecE_4 3.016 3 2
SecE_5 2.932 3 2
SecE_10 3.229 3 1
Intention and desire to use SecE 7 3.737 4 1
SecE_8 3.727 4 1
Institutional Support SecE_6 3.376 3 1
SecE_9 3.502 4 1
' ASNBRQ / 2y FARS-PadeiSecE_11 3.224 3 1
Collaboration
Factors affecting utilisation of CBCVL SecE_12 3.478 4 1
SecE_13 3.624 4 1
SecE_14 3.615 4 1
SecE_15 3.888 4 1
SecE_16 3.898 4 .0
SecE_17 4.000 4 1

Table5.9: Results of statistical analysis (Mean, Median, and IQR).

Table5.10LINB aA Sy G a (KS drlifdid quesiaBsineifion & SfBurvéy2iSee

Appendix4 to identify names of variables.
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Item Code Strongly Agree  Neutral Disagree Strongly

Agree Disagree
SecEl 9.8% 28.3% 23.9% 31.2% 6.8%
SecE2 7.8% 14.6% 21.5% 41.0% 15.1%
SecE3 8.3% 14.6% 21.5% 40.5% 15.1%
SecE4 8.8% 32.2% 22.4% 24.9% 11.7%
SecE5 7.8% 26.8% 23.9% 33.7% 7.8%
SecE6 8.8% 39.5% 36.1% 11.7% 3.9%
SecE7 19.5% 48.8% 20.5% 8.3% 2.9%
SecES8 16.6% 52.2% 22.0% 5.9% 3.4%
SecE9 12.2% 44.9% 29.3% 8.3% 5.4%
SecE10 6.8% 38.0% 32.2% 17.1% 5.9%
SecEll 7.3% 33.2% 42.0% 9.8% 7.8%
SecE12 12.2% 40.0% 34.1% 10.7% 2.9%
SecE13 12.7% 47.8% 31.7% 4.9% 2.9%
SecE1l4 12.2% 48.8% 29.8% 6.8% 2.4%
SecE15 22.0% 52.2% 21.5% 1.5% 2.9%
SecE16 23.4% 53.7% 16.1% 2.9% 3.9%
SecE1l7 28.3% 51.2% 14.6% 3.9% 2.0%

Table5.10: Users responses the questions irSection B©f Survey 1

Figureb.21lillustrates aspects that relate to collaborative environment in HEIs as indicated by

participants. The followingrovides the analysis of the outcome of section E of survey 1:
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The effect of using mobile devices on the utilisation of CBCVLE.

The enhancement of knowledge and experience among faculty members on the utilisation of CBCVLE.

The enhancement of knowledge and experience among students on the utilisation of CBCVLE.
The effect of the availability of technical support on the utilisation of CBCVLE.
The effect of the provision of institutional support on the utilisation of CBCVLE.
The effect of cloud security on the utilisation of CBCVLE.
The encouragement of using cloud services into participation in group projects.
Institutional support for collaborative activities between students and faculty members.
Moativation and engagement of students in collaborative projects.
Users' desire in collaborative activities to help their learning/teaching.
Users' willingness to be more involved in collaborative projects in learning/teaching.
Users' ability to access educational resources owned by other educational institutions in Oman.
Users' experience of sharing educational resources with other users in external institution.
Users' experience of sharing educational resources with other users within the same institution.
Users' involvement in a collaborative assignment/project with external institution.
Users' involvement in a collaborative assignment/project within their institutions.

Users' experience in using cloud services in collaborative projects within education.

0%

20% 30%

60%

70% 80% 005
100%

M Strongly Disagree  m Disagree " Neutral M Agree mStrongly Agree

Figure5.21: Collaborative VLE in HElIs.
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environmentand facilitateits implementation Hence, this variable explores the extent to
which the users in HEIs are experiencedealing with collaborative activities through cloud
services and application¥his variable also measures the involvement of users in HEIs in
collaborative learning mvironment either inside or outside their HEIs.
FromFigure5.21, it is clear thajust abovea third of the participantsexpress their agreement
for their previous experience of usimdpud services in collaborative projeatseducation In
addition, less than a quarter of the participants indicate thewolvement in a collaborative
assignment/project withintheir institution using clouebased servicesNearly the same
number of participants indicate theinvolvement in a collaborative assignment/projedith
anexternal institutionusing clouebased services (sddgure5.21 and seeTable5.9).
It was obviousthat the majority of users are with disagreement with the previous two
statements as shown iRigure5.21. More than a half of the participants indicatleat they
have not been involveih a collaborative assignment/projeeither inside or outside their

institutions using clouebased serviceseeTableb.9).

1 Sharirg Resources

Although the traditional VIas discussed iBhapter3) offer the feature of sharing resources,
the proposed framework will extend it. However, this variable facilitates the ground for
assessing the current status of sharing resources in HEls

More than a third of the participanisdicate that theyhaveexperience of sharing educational
resources with other users within the same institutiddiowever, a considerable number of
participantsindicated that they have nexperience of sharing edutianal resourceswith
other users in externadhstitution (seeFigureb.21 and Table5.9).

Figureb.21illustrates that nearly a half of the participants indicate that they are abbct®ss

educational resources owned by other educationatitations in Oman

1 Intention and Desire to Use

This variable explores thesers'intereststo be involved in cédborative projects in learning
and teaching as well as their desire in collaborative activities to improve their educational

tasks as shown iRigure5.21.
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1 Institutional Support

This part of tle survey attempts to find the level of motivation and support provided to
students from their HEIs to engage them in collaborative projects.

Figureb.21illustrates that almost half of the participants indicate that students are motivated
and engaged in collaborative projects in their institutiol®re than half of the participants
assert that their HEIs support collaborative activities between studamdisfaculty members

(seeFigureb.21).
1 ' aSNBQ / 2y TA RSB CdlaoratignA y 3 / £ 2 dzR
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learning and teaching activities such as the participation in group projects.

A few of the participants indicate their agreement for the use of cloud services in education

which would encourage them to participategroup projectsThe majority of the participants

do not indicate their agreement or disagreement for the mentioned statement [Sgaere

5.21).

I Fadors Affecting Utilisation ofCBCVLE
The factors that can affect thatilisation of CBCVLE are explored. These factors inaliaiel
security, provision of institutional support, availability of technical support, the enhancement
of knowledge and experieec among students, the enhancement of knowledge and
experience among faculty members, and using mobile devices.
Figure5.21illustrates that just above Hbof the participants express their agreement for the
G2 adl (ChvdSsgdiriyTconcerns such as privacy would affect the utilisation of
I . | £[ 9 &he prgvRiondof institutional support would affect the utilisation/of / + [ 9 §
respectively. On the other hand, very low minority of the participants indicate their
disagreement for both statements (sé@@able5.9).
More thantwo thirds ofparticipants, a illustrated inFigure5.21, express their agreement for
0KS (g2 & iHe &&ialiyy iofatdchnigal support would affect theliséition of
I . | [ 9 MorekyoRledge and experience among students would enhance the utilisation
of CBCVLBy themé  NB a LIO®Othehoh& thandp very low minority of the participants
indicate their disagreement for both statementegTable5.9).
More than three quarters of participantssalepicted irFigure5.21, express their agreement

F2NJ GKS (6 2Morg énovilesigée Syl (expdriende among faculty members would
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enhance the utilisation o€EBCVLBy themé | VhR ability to use mobile devices such as
smartphones and tablets would help and encourage utilisatio€BCVLBy students and
faculty members NI & LISrCitie caiitBafy &/&Py low minority of the participants indicate

their disagreement for both statments éeeTable5.9).

5.7 POTENTIAL FEATURES OF CBCVLE

The questions isectionF of the questionnaire were designed for users in HEIs to rate the
potential features ofthe proposed CBCVLErom their perspectives. This section was
anticipated to reveal the answers for studyestion 5 (see Appendto identify the feature

ID).

Feature ID Mean Median  Highly Expected  Lightly Not No views
Expected Expected Expected
1 3.346 4 10.7 46.3 23.9 4.9 14.1
2 3.600 4 12.7 56.6 18.0 34 9.3
3 3.776 4 19.5 53.7 17.6 3.4 5.9
4 3815 4 19.0 56.1 16.1 4.9 3.9
5 3.742 4 20.5 48.3 21.5 4.4 5.4
6 3.946 4 26.3 49.8 185 2.9 2.4
7 3.693 4 16.6 51.2 23.4 2.4 6.3
8 3.673 4 20.0 43.9 25.4 4.9 5.9
9 3498 4 11.7 49.3 24.4 6.3 8.3
10 3.488 4 16.6 44.9 21.0 5.9 11.7
11 3449 4 15.1 42.0 27.3 3.9 11.7
12 3420 4 13.2 46.3 22.4 5.4 12.7
13 3.668 4 20.0 48.8 18.0 4.4 8.8
14 3.810 4 22.9 53.2 13.2 3.4 7.3
15 3932 4 28.3 50.7 12.2 3.4 54
16 3834 4 22.0 54.1 15.1 2.9 5.9
17 3.771 4 19.5 53.7 17.1 3.9 5.9
18 3.785 4 22.0 50.7 17.1 4.4 5.9
19 3.737 4 18.5 55.1 15.1 3.9 7.3
20 3732 4 16.1 57.6 15.1 5.9 54
21 3.620 4 15.5 45.9 21.0 4.4 9.3
22 3566 4 18.0 454 20.5 7.3 8.8
23 3.883 4 28.3 46.8 14.6 54 4.9
24 3.717 4 22.4 46.8 18.0 5.4 7.3
25 3.639 4 17.1 51.2 18.0 5.9 7.8
26 3.624 4 16.6 50.7 19.0 5.9 7.8
27 3.629 4 23.9 39.5 20.5 7.8 8.3
28 3527 4 21.5 40.0 19.0 8.8 10.7
29 3.639 4 23.4 42.9 17.6 6.3 9.8
30 3.756 4 23.9 47.8 16.1 4.4 7.8
31 3498 4 16.6 42.4 23.4 9.3 8.3
32 3.863 4 20.5 57.6 13.7 4.4 3.9
33 3454 4 14.1 46.3 20.0 9.8 9.8

Tableb.11: Potential features of CBCVLE.
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FromTable5.11>

F Y R

the total responses tdhe two mentioned options is 57% and the maximum is 79% both
combined together. The Mean ranges from 3.346 to 3.946 out of 5 while the Median remains
FSIFGdz2NBad ¢ KSNBEGBEWE >
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was extemely high.

5.8

HYPOTHESES TESTING
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As mentioned in sectioh.2.5 a number of hypotheses were formulated to be testedhis

research

Table5.12 shows the list of the hypotheses and their respective sections wihiele to the

questions withirthe questionnaireas well as the Meaand Median for every hypothesis.

Hypothesis Respectivdtems from Questionnaire Mean Median
H SecB_1SecB_2SecB_4SecC_1SecC_2S5ecC_5SecC_6 3.722 4

H SecC_35ecC 4 3.290 3.5

Hs Se® 1,Sed 2,Sed 3, Sed 4, Sed 5 3.781 4

Hy Sed 12 2.829 3

Hs Se® 15 3.893 4

Hes Se& 1,Se& 2 2.810 3

H; Sed 14 3.522 4

Hs Se& 7 3.737 4

Table5.13 presents the results of Hypotheses testing using-Sample ITest. An absolute

hypothesised mean value of 2.9 was used in the test.

Table5.13 presentsthe resultswhich are statistically significant for hypotheskls (1(204) =
13.001,p <0.001), H (t(204) = 6.157p <0.001), H (t(204) = 13.024p <0.001), H (t(204) =
15.679,p <0.001), H (t(204) = 8.259% <0.001), H (t(204) = 12.419% <0.001) Therefore, it
can be concluded that the null hypotheses are rejected and hypotheses$,His, H, Hy, and

Hs are supported On the other hand, the results are not statistically significant for hypotheses

Table5.12: Hypotheses testing using SPSS.

Hypothesis Mean t df Sig.(2tailed)
Hy 3.722 13.001 204 .000
Hy 3.290 6.157 204 .000
Hs 3.781 13.024 204 .000
Ha 2.829 -.906 204 .366
Hs 3.893 15.679 204 .000
Hs 2.810 -.034 204 973
H; 3.522 8.259 204 .000
Hs 3.737 12.419 204 .000

Table5.13: Hypotheses testing usirape-sample FTess (Test Value = 2.9).
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Hs (t(204) =0.906,p >0.05) and H(t(204) =0.034,p >0.05). Therefore, it can be concluded
that the null hypotheses for +and H cannot be rejected.

5.9 DISCUSSION

Thissurvey provides an insight into issues concerning the ICT infrastructure and services in
HEIs in Oman to support the adoption of cloud computing into collaborative VLE. Moreover,

it highlights the current extent of using cloud computing services by u$éhns ¢1Els in Oman,

as well as the extent to which the collaborative environment and activities are being adopted.
¢CKS &adzZNBSe |faz2 Ay@SaiuAaaridisSa AaadzSa GKFdG NBE G
of using cloud computing technologies and @bdirative VLES.

With regard to the first research question, the study examined issues related to ICT
infrastructure and services that may contribute to a successful implementation and utilisation
of a CBCVLE. The results provide evidenceftihatome HEIlghe existing ICT infrastructure

and services in some HEIs in Oman is sufficient as a starting point in the way towards shifting
services and systems from within the campus to the cloud. Users in HEIs seem to have
experience and the interest to use theiwn mobile devices to access different resources on

the Internet.

A strong relationship between cloud computing and collaborative learning environment has
been reported in the literature. As stated by researchers (CISCO 2012; Luna and Sequera 2015;
Alkindiet al. 2015), the local ICT infrastructure is a crucial factor to start migrating to cloud as

it represents the private cloud for an HEI. Hence, this is can be extended by joining public
clouds that are considerably popular to offer more educational sesvio their potential

users.

The facts presented above indicate an acceptable level of Internet service that is made
available to users in HEIs. This is supported by the fact that some HEIls have introduced this
service through two different Internet Serei®roviders (ISPs) to maintain a continuous and
stable service. AlthougbomeHEIs provide Internet connectivity in an acceptable level, other
HEIs are still below the satisfactory expectations of users. Al Kharusi (2016) asserts that many
HEIs are payinguge amounts of money to preserve an acceptable speed for their campuses,
and most of private Colleges and Universities cannot afford to spend such amounts from their
current budgets.

One unanticipated finding was that the inconstancy of-FlVin HEIls asedcribed by a

considerable number of users. This fact raises the importance of a quick action to maintain a
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trustworthy WiFi in these institutions. This is asserted by Lung and Shih (20itbargue

that devices must move smoothly throughout a campus,levtiie number of access points

should be increased periodically.

Similarly, USB flash drives are used by a high number of users as their primary storage. This
indicates that these users still consider this medium the most practical and ideal for storing

their files regardless of the threats to their data and privacy which may not be clear yet.

Another implication is that these users have no knowledge or even confidence that cloud

storage would be more secure than USB flash drives. Lung and Shih (201dg)ssthes this

ordinary storage medium may contains viruses, and therefore it is not recommended, and

instead a cloud storage is favourable. Moreover, it is asserted by Sultan (2010, p.113) that

& 0 dzR S y iaie ofteNIBan d@ot, saving their work to USBmuey sticks which are often

prone to loss or misuse®

Sarrab et al. (2016) state that the dissemination of mobile devices among students would

facilitate a decent ground for collaboration in learning environment. This study concludes that

a number ofusers irHEIs utilise their mobile devices to access thefr 9 & T A y-anailA  dzli A 2 y Q¢
YR AyaldAaddziazyQa NBaA2dzNDOSa FyR 20KSNJ AYyTF2NXI(
Therefore, this factor will positively affect the adoption of CBCVLESs in HEIs and also will affect

the effectiveness of the collaborath between the community members.

The availability of technical support in HEIs as well as IT policies and training will enhance the

shift to cloud computing and collaboration in educational activities. HEIs support for these will

guarantee the success feuch initiatives. YeboaBoateng and Essandoh (2014) point out that

technical support from the cloud provider would perform as a challenge that may deter HEIs

from extensively employing cloud computing technologies and applications.

In respect to the segbR NB &SI NOK [[dzSadAz2y a2KIO Aa GKS ¢
O2ft 02N GAGS +[9& AY 19LaA AYy hYlLyKésZ GKS NBad
experience in using cloud services in collaborative projects within education. This finding may

be due to the fact that their VLEs are not hosted in the cloud and moreover they do not

support collaboration. The fact to support this argument is that the majority of users had no
involvement in a collaborative assignment/project within or between insiito$ using cloud

based services.

Another fact revealed from the results is that users in HEIs had no notable experience in

sharing educational resources with other users within the same or external HEIs. This may be

due to the fact that the existing VLEolse do not support collaborative activities. Luna and

Sequera (2015) highlight that traditional learning which implements practical laboratories has
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revealed weak collaboration and sharing of resources. On the other hand, Sarrab et al. (2016)
assert that haring learning material should be easy withitearning system. It should be

noted that sharing resources should be highly supported in a CBCVLE to enhance collaboration
among users and between HEIs.

One of the interesting aspects highlighted by the &1y Qa NBadz Ga A& GKIF G dz
interest and willingness to be more involved with collaborative projects in learning/teaching.
CKAA A& O2YyFANNSR o0& {IFINNIo6 Sl Ifd O0nHnmcL HK2
for success, and it is affied] by perceived ease of use and usefulness.

Another important finding was that the users are more encouraged to participate in group
projects when they are using cloud services in such projects. This is consistent with the
potential benefits and featuresevealed by the literature as highlighted @hapter2. The
incorporation of cloud computing into collaborative VLES would assure an increasing
utilisation of collaborative work as it is most likely that users will be more familiar and
convinced about thienriched environment.

In respect to the third research question which focuses on concerns and challenges that may
have an effect on the use and acceptance of a CBCVLE, the survey reveals facts to the related
issues. It was clear that some issues suchvageness of IT policies and email services (e.g.
free cloudbased email) are relatively easily to implement and require minimal efforts and
limited funds. On the other hand, issues including Internet services, technical support,
storage, VLE, infrastructeifor WiFi, and training require HEIs to increasingly invest either in
their private infrastructure or to adopt public cloudsl Balushi (2010hdicates that the lack

of technical awareness contributed to delay in the development of ICT in Oman. Thus, the
incorporation of new technologies such as cldvabed VLE tools may by affected if users are

less aware of the related technical knowledgebdahBoateng and Essandoh (2014) also
highlight limited technical knowledge with users about similar technologies as a challenge.

To some extent, the awareness of IT policies would help the institutions to direct the users to
the right way of using any raive service. Hence, this also would further improve the delivery

2F SRdzOlI GA2ylFf &aSNBAOSA (2 LROGSYGAlLf dzaSNaR® 19
as outlined by the survey results. HEl®uldpay attention to disseminate the awareness of

their IT policies among their stakeholde&arrab et al. (2016) assert that policies should be
established nationally and locally, while the first focusses on structure and guidance, the latter
greatly considers the implementaticaind utilisation In addtion, Doelitzscher et al. (2011)

assert that defining IT policies would help in building a cloud infrastructure.
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As it was mentioned i€hapter2, Sarachandran (2012) asserted that the awareness and uses
of cloud computing has increased sharply in HEDniran. This fact is supported by the results
where the majority of users are aware of clehdsed educational resources. However, the
majority of those who participated in the survey asserted that they had not received
awareness from their HEIs about nerverids and services in cloud computing. The lack of
technical awareness was indicated by Al Balushi (2010) as a challenge to the development of
the ICT in Oman. It can thus be suggested that the diffusion of technical awareness among
| 9L &Q LINI Qdihglpita [Bsgesd thé gapb2tdeen users and the new advancement in
cloud computing.

The application of cloud computing in higher education was extensively discusSedpter

2. In this regard, it can be observed that low or limited provision of acadenucses
resources in HEIls is available through the cloud. Bearing in mind the above, it can be concluded
that HEIs neither extensively encourage users to use cloud services in learning and teaching
activities nor provide faculty members and students withud services. Cloud computing
applications and services can be incorporated by HEIs to deliver courses benefiting from the
potential features to support collaborative VLE. In the same context, the participants in the
survey raised the issue of limited eue and workshops organised by their institutions to raise
awareness. It can therefore be assumed that the HEIs do not give adequate attention to this
issue which can promote utilisation of collaborative cloud computing environments.
Agreeing to the impott y OS 2 F dzaASNEQ al GAaFFOGA2Y YSYyGA2ySF
concluded that the more familiar users are with the environment and the devices, the more
productive and engaged with the tools within it. Hence, the participants in HEIs demonstrate
ahigh degree of familiarity with mobile devices to access their VLES, Internet, email, and other
institutional information systems. This familiarity will facilitate easy implementation of
initiatives within the clouebased collaborative initiative. Thisdsnsistent with Cagiltay et al.
Hnncov K2 OfFAY GKIFGO € SFENYSNRBRQ Llasédtoblss F FFSO
which may include VLE tools. Therefore, involving users in more training activities as well as
keeping them aware of new techlomies and tools will help increase their familiarity with
such environments.

In regard to the perceived usefulness of cloud computing, a vast majority of participants users
in the survey indicated that relevant technologies and services have enhancedetimgiing

YR GSFOKAY3ad ¢KSNBF2NBX (KS dzZASNRQ | aaASNIA2Y
can play an important role in accepting the need for a CBCVLE. This is consistent with Hew et

al. (2016a) who assert that perceived usefulness hastaf ilzSy OS 2 @SNJ dzaSNERQ 02y
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satisfaction. This perception of usefulness, as pointed out by White et al. (2009), will
O2y (iNROGdziS (G2 (GKS dzASNRQ AyaSyidazy (2 dzaS [ 9
LG o1& NB@GSIESR o6& [SS 6HnmnO itiKdance ilsntdNE Q & (A
G2 dzaS + G(SOKy2f23ed ¢KS adz2NPSe NBadzZ §a KAIKEA
the implementation of cloud computing in their HEIs. This is can be referred to as the limited
provision of cloud services, low institutidnaupport, or limited training and awareness.
Nevertheless, quite a number of participants (users in HEIs) indicated their experience of cloud
computing services before joining their institutions. The majority of them had knowledge
about cloud computing ahthe applications of cloud services in their education. Most of the
participants pointed out that their intention was to use cloud services in the future. This can
be considered as a good motive for HEIs to offer their respectheesmore cloudbased
educational services.

In regard to the fourth research question, Moodle was preferably selected by the majority of
HEIs in Oman. This highlights a considerable financial benefit whereas priorities of funds would
be given to cloud computing and any relativebllaborative environment activities. This is
supported by AZoube et al. (2010) who highlights the benefits of low cost of introducing
cloud computing in HEIs. However, this compares the high cost for establishing the traditional
ICT infrastructure (haware, software, and related maintenance and technical support) with
cloudbased services. Moodle as described by Erturk (2016) is an open source and flexible VLE.
Hence, Moodle can be extended and customised to meet different needs of users and HEIs in
terms of collaborative VLE.

In respect to the fifth research question, the results reveal that a considerable number of
participants (users in HEIS) are using ctbaded email such as Yahoo, Gmail, and Hotmail.
This reflects the benefits that users get framing such cloud tools including availability,
interoperability, compatibility and many of those benefits inherited from cloud technology
and its potential features and characteristics. This is confirmed by Sultan (2010) who asserts
0KFG GKS nltcuseZlbueRs8dappiickt®dns such as email is economical due to the
zero cost of such services.

The above point also indicates an acceptable level of experience with users in HEIs who are
able to browse their emails through mobile devices as assdayetthe results. These obvious
talents would contribute positively to the application of CBCVLE. So and Brush (2008) that
some students consider emails as a desirable tool among others to communicate with their
teachers. This tool, in addition to others suaschat, student forums, and instant messaging

services can be incorporated into a CBCVLE.
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The results indicate that more than a half of the participants (users in HEIS) are using cloud

based email for saving their files and documents besides more tharttirds of users are

using at least one of the popular cloud storages such as Dropbox, OneDrive, Google Drive,

iCloud. This reflects that many users have experience with at least an application of cloud
computing that is widely used. The cloud storagansmportant feature in a collaborative e

learning environment as described by Liao et al. (2013). This feature as indicated by Darwaish

and Wang (2012) is highly desired by users. Further, dootputingtechnologies have the

potential to support collabrative learning and teaching (Kirchner and Razmerita 2015), and

also the collaborative VLE.

The social media is another facility that is indicated by the participants (users in HEISs) to
enhance their learning and teaching activities. Almost two thirdghef population use

YouTube extensively along with other sites and applications such as Facebook, Twitter, and
Instagram. Therefore, it can be concluded that the users in HEls in Oman will be widely using

social media sites in general and especially forcational purposes. This will fit into the

proposed CBCVLE as indicated by Erturk (2016) that YouTube videos for example can easily be
implemented in Moodle. Thus, YouTube as well as other social mediacsitelse integrated

into a CBCVLE supporteducaional activites: YR G2 Ay ONBIF &S GKS dzAaSNEQ
In regards to the factors affecting the utilisation of CBCVLE in HElIs, six factors were included

as follows: (1) The effect of cloud security on the utilisation of CBCVLE, (2) The effect of the
provision of institutional support, (3) The effect of the availability of technical support, (4) The
enhancement of knowledge and experience among students, (5) The enhancement of
knowledge and experience among faculty members, and (6) The effect of usibdem

devices. It can be concluded that the vast majority of users agreed with the importance of the
mentioned factors in respect of utilisation of CBCVLE.

It can be concluded that the factors to support the use of a CBCVLE include: (1) availability and
stability of Internet connectivity, (2) users readiness of ICT (experience and devices
availability), (3) users awareness of benefits of the cloud and collaboration, (4) users
gAtftAy3IySaa G2 dzaS | [/ ./ [ 93 op0 AYyHAlGdziAz2y
AyailaddzinzyQa egAatftAy3aySaa F2NI F /. /+x[9% o610 O
interoperability, and (10) portabilityFinally, it is anticipated that survey 2 provides more

answers to research questions that remain unanswered.
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5.10 CHAPTER SUMARY

The chapter started by highlighting the survey 1 process and its characteristics. The results
were then, presented and analysed. The findings focused on (1) current ICT infrastructure and
services of HEIs in Oman, (2) current use of ctmumdputing in HEIs in Oman, (3) collaborative
environment in HEIs in Oman, and (4) potential features of CBCVLE.

Users in HEIs have knowledge, experience, and the willingness to use their own mobile devices
to access different resources on the Internet. Bgprivate and public clouds can be utilised

by HElIs for collaborative VLEs. The current ICT infrastructure and services can be sufficient to
start with while users are willing to ultimately move to the cloud. Personal devices such as
mobile phones and tdbts may facilitate the way for users to utilise a CBCVLE. Moodle was
LINEFSNNBR 6& GKS YI22NA(Ge sextram&Bmpadariidsk OA LI y (G & d
caninfluenceand support the utilisation of a CBCVLE. Generally, the findings were didcusse

in relation to relevant literature highlighting a set of contributing factors that support the use

of a CBCVLE.
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This chapter presents the analysis of qualitatilaga collected via interviews with users in
HEIs in Oman. The analysis will be structured in a manner that forntkdfteversion of the
framework. The main drivers for the data collection and analysis were to explore the factors
affecting the use and accepte@ of a CBCVLE by users in HEIs in Oman. This was used to

identify the areas that need consideration when implementing or upgrading such systems.

CHAPTER 6:SURVEY 2 ANALYSIZPART 1

Discussions in respect of culture is presented in Chapter 7.

The purpose of thisurvey (see Apendix 5) is tonvestigate and identify elements which can

Ay Tt dzSyOS GKS dzasS 2F F [/ ./ [ 9 o0& dz&ASNE Ay
in respect of current VLE software tools, collaborative VLEs, the employment of cloud
computing servies and applications education, and also the cultural influences on a CBCVLE

(will be discussed i@hapter7). A representative slection of quoted responses are provided

6.1 INTRODUCTION

in Appendix 6.

Five themes have emerged from the analydisurvey 1 and surve¥ in particular and from
literature search in general (séégure6.1). The themes are: ICT infrastructure and services in
HEIs in Oman, operational\dronment, user experience and expectations, factors affecting

the use and acceptance, and cultural influences. Details of framework will be foQidpter

8.

‘WQCT Infrastructure and Services)

Literature Review

»| Operational Environment

Utilisation of a
Cloud-Based
Collaborative VLE

A Framework for
Cloud-Based
Collaborative VLEs

.............. ! (User Experience and Expectations

surveyt | | > (Factors Affecting the Use and Acceptance

Cultural Influences

Survey 2 >

Figure6.1: Key elements emerged in thesearch.
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6.2 DATA ANALYSIS PROCESS

The analysisf survey 1 (se€hapter5) has guided the design of qualitative questions (see
Appendix 5) insurvey 2.Figure6.2 illustrates the various processes of survey 2 that the

researcher went through.

Culture Gender

Age
Language .
Analysis
IT Skills 4 v
Data

Exveri o
xperience 3 Transcribtion

Qualification
2 Responses Coding Themes

Participants

~ Sub-Themes
 Researcher .
m “

: Zepos <
eline 3 R . menisd Conclusions
M 5 Findings [ > -
Refine .: @ B

el ) Discussions

Conducting Participants V 2
i ( Characteristics ) .
Interviews Themes and Visual
Representation

Evidences

'y

Figure6.2: Surveyprocesses (phases of qualitative research and arsnlysi

Conversion of interviews recording into textual form (Poland 2008) was done for all the
recorded interviews. Some interviews were conducted in Arabic which required translation
into English. This is followed by importing all transcripts from the irg@ry into NVivo, the
software which was developed by QSR International (Bazeley and Jackson 2013; QSR
International 2017). NVivo was mainly used for analysing the data collected via survey 2. In
analysing qualitative data, NVivo is capable to manage dadaideas, query data, visualize

data, and report from the data (Bazeley and Jackson 2013; Richards 1999). Coding is an
important step done by research&seeking clarity, flexibility, and consistency (Saldafia 2016).

The codingused in this thesisvere to createthemes(categoriesand subthemes.

6.3 THEMATIC ANALYSIS

Thematic content analysis as highlighted%ign (2009Yelies on searching ideas in the data
and placing them under themes or categories. Thematic analysis also descridedityand
Cramer (20111 athecanalysis of textual material (newspapers, interviews and so forth) in
order to indicate the major themes to be found it 6 LJ® ooHUO ® b+xA @2 Aa

program for analysing qualitative data (Blaxter et al. 2(&lf) 2009)
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Content and thematic analyses were used to analyse phrases and expressions given by the
participants within the open questions. This analysis highlights insights on different aspects of

the study and hence it supports the statistical analysis where apjdicab

6.4 PARTICIPANTS CHARACTERISTICS

Thirty-eight users at different HEIs in Oman were interviewed to explore aspects that relate

to the use and acceptance of a CBCVLE. This survey aims to explore the challenges that may

prevent users from utilising a CBCVLE and any concerns that woulditsfiese. Therefore,

0KS adz2NBSe Ay@SaitAaaridisSa AyTF2NNIGA2Y O2yOSNYAY:
computing in their learning and teaching activities. In addition, it explores the current status

2F O2ftft 102N 0ADS +[roresge& af keR Bt issiudé Suctdas BaNSifeRts A S 6 a
of local culture in the use of a CBCVORe set of the questionss used for all types of

participants. Among 38 interviews, 18 (47%) were conducted in English while 20 (53%) were

in Arabic language and thetranslated into EnglishTable6.1 presents the profile of the

participants in survey 2.

ID Language Profession Gender Age Quialification Computer
Group Skills

TL1 English Lecturer Male 35¢44 PhD IT Professional

TL2 English  Lecturer Male 25¢34 Masters IT Professional

TL3 English  Lecturer Male 35¢44 PhD IT Professional

TL4 English  Lecturer Male 35¢44 Masters IT Professional

TL5 English  Lecturer Female 25¢34 Masters General user

ST1 Arabic Student Male 35¢44 Bachelor/University General user
College Degree

TL6  Arabic Lecturer Male 35¢44 PhD IT Professional
TL7 English  Lecturer Male 35¢44 Masters General user
TL8 Arabic Lecturer Male 45¢60 PhD General user
ST2 Arabic Student Male 18¢ 24 High School Diploma General user
TL9 English Lecturer Female 35¢44 PhD IT Professional
TL10 English  Lecturer Male 35¢44 PhD General user
TL11 English  Lecturer Male 25¢34 Masters General user
TL12 Arabic Lecturer Female 25¢34 Masters General user
TL13 English  Lecturer Female 45¢60 PhD IT Professional
TL14 Arabic Lecturer Male 45¢60 PhD General user

AT1 Arabic Admin Female 25¢34 Bachelor/University IT Professional
College Degree
TL15 English  Lecturer Male 45¢60 PhD IT Professional

ST3 English  Student Female 18¢24 High School Diploma General user
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ST4 English  Student Female 18¢24 High School Diploma General user

AT2 Arabic Admin Male 45¢60 Masters IT Professional
TL16 Arabic Lecturer Male 35¢44 PhD IT Professional
TL17 English  Lecturer Male 45¢60 PhD General user
ST5 Arabic Student Female 18¢24 High School Diploma General user
TL18 Arabic Lecturer Male 35¢44 PhD General user
TL19 English  Lecturer Male 25¢34 PhD General user
TL20 Arabic Lecturer Male 45¢ 60 Masters IT Professional

AT3 Arabic Admin Female 18¢24 Bachelor/University General user
College Degree

ST6 English  Student Female 25¢34 Bachelor/University General user
College Degree

ST7 Arabic Student Female 18¢24 High School Diploma General user

ST8 Arabic Student Female 18¢24 Bachelor/University General user
College Degree
ST9 Arabic Student Male 18¢ 24 High Schodbiploma General user

ST10 Arabic Student Male 18¢ 24 Bachelor/University IT Professional
College Degree

ST11 Arabic Student Female 18¢24 Bachelor/University IT Professional
College Degree

ST12 English  Student Female 18¢24 High School Diploma General user

ST13 Arabic Student Female 18¢24 Bachelor/University IT Professional
College Degree

ST14 English  Student Female 18¢24 Bachelor/University General user
College Degree

ST15 Arabic Student Female 18¢24 High School Diploma Generaluser

L5 1S@ay ¢[ I' 4¢SIFOKSNK[ SOGAINBNEZ {¢ I a{ GddzRSY
Table6.1: Profile of participants.

Variable Category Proportion Rate (%) (N)
Occupation/ Lecturer/Teacher 53.00% 20
Profession Learner/Student 39.00% 15
Admin/Technician 8.00% 3
Educational Bachelor/UniversityCollege Degree 24.00% 9
Quialification PhD 34.00% 13
Masters 21.00% 8
High School Diploma 21.00% 8
Other 0.00% 0
Age 18¢ 24 37.00% 14
25¢ 34 18.00% 7
35¢44 26.00% 10
45¢ 60 18.00% 7
Over 60 00.00% 0
Gender Male 55.00% 21
Female 45.00% 17
Computer Skills General user 61.00% 23
IT Professional 39.00% 15

Table6.2: Demographigrofile of participants, (N=38N being the number of respondents.
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The time spent in interviews varied, three of them were exceeded one hour to reach up to 1

hour and 21 minutes while the rest of interviews took between 28 and 56 minutes.

As presented irTable6.2, almost two thirds of the participants described themselves as

general users concerning computer skills. In respect to qualification, slightly more than a third

of the participants are PhD lders 84%) followed by Bachelor/Universit€ollege Degree

(2499, High School Diploma1% and MastersZ1%j respectively.

Mason (2010) asserted that researchers should be confident of the scope and the limitations

of their study. Marshal et al. (2013,Hpn1 0 & (i Ithir8 is &ukhl vériatian highlights the

subjective nature of determining sample §iz&¢ ¢ KA & SELX I Aya Ff dzOlGdz GAz2
between fewer responses in some studies and large number in others.

In regard to the data collected for thésudy, the researcher was confident that the study has

achieved saturation in this stage, with which the data sample size is adequate, and
representative as claimed by Mason (2010) and Saumure and Given (2008). Normally, the

sample size used qualitativaly interviews, for example, is substantially smaller tharat is

requiredfor quantitative methods such as questionnaires (Dworkin 2012).

The data collected from interviewing the participants were organised in a unique template file

where every intervie8 S Qa NBalLl2yasSa NS AYRAQGARdAzZ tte ff20
were then imported into NVivo project (Bazeley and Jackson 2013; QSR International 2017).
Demographic data such as occupation, qualification, age, gender and computer skills were

dza SR a OFasSaQ OflIaaaFTFAOriA2yY gKAOK gAfft 0SS dz
Subsequent to the surveysraimber of themes (categoriesihd subthemeswere defined

However, there are some overlaps between some themes and sub thenmethid does not

affect their importance and usefulness to the research. The next few sections highlight these
categories as well as their nested themes,-lubmes, and related issues. Cultural influences

will be extensively discussed@hapter7.

6.5 ANALYSIS

The analysiswas organized into five main themes, each one composed by one or more

identified subthemes. Issues within every stifbeme are identified and listed to guide the
Fyrfeara 2F RIFEGFE® ¢KS |ylfeara aiftheinds$hatA y i SNIA S
can affect the use of a CBCMEIGuUre6.3 highlights issues emerged from the analysis of survey

2 which are also supported by literature. These issues are classified under 14 categories.
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Four of the themesre discussed in this chapter while the fifth theme (Cultural Influences)
will be elaborated in Chapter 7. The above issues helped to defin¢hsutes which are

discussed in the following sections.

6.5.1 ICTINFRASTRUCTURE AND SERVICES IN HEIs IN OMAN

Table6.3 shows the sulihemes and issues that have emerged from the interviews in respect

of ICT infrastrature and services in HEIs in Oman.

Theme 1 SubThemes Issues
ICT INFRASTRUCTUF Lack of sufficient ICT | A Devices availability
AND SERVICES IN Hi infrastructure and A Lack of personal computers
IN OMAN services (Desktop/Laptop) with users
A SlowlInternet connectivity in
campuses

A Low bandwidth and speed in mobil
data subscriptions with users

Lack of Internet service outside
campus

Technical support

Interpretability problems
Compliance

™

Collaborative VLE in
HEIs in Oman

Existingcollaborative environment
Enhancement of cloud computing i
collaborative educational services
Examples of collaboration

Types of useful collaboration
Examples of collaborative
assignments and projects

I 3>| B> > >

> > >

Factors relate to HEIs | A HEIs' readinessicluding manpower
and resources
A Institutional support

Accessing VLE A Favourable device for users to
access their VLE

A Use of mobile applications by user
to access their VLE

Table6.3: ICT infrastructure anservices in HEIs in Oman.

Devices to access VLEs
Question: at f SFasS NIyl GKS F2ft26Ay3a RSOHAOSE Ay (K
VLE tools in your HEI (1 to 4 where 1 denotes most favourable and 4 represents

least favourable).

A Smartphone A Tablet A Laptop/Notebook A5Sald2L) t/ ¢
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Table6.4 shows the number of respondents who rate devices in the order of preference for

accessing the VLE tools in your HElIs.

Device 15t Choice 2"d Choice 3" Choice 4" Choice
Smartphone 6 3 6 12

Tablet 1 2 13 11
Laptop/Notebook 11 10 5 1
Desktop PC 10 10 2 5

Table6.4: Users' preference of devices for accessing the VLE tools in HEIs.

1S,

1% 21
10 1€ 1Q 0
8
6 & &
S, 5
]
2 2 »
¥ 1
0
1st Choice 2nd Choice 3rd Choice 4th Choice
Smartphone Tablet Laptop/Notebook Desktop PC

Figure6.4: Usersfavourable devices to access their VLES.

The majority of participants ranked desktop computer and laptop as their favourable devices

(2%t choice) to access VLEs. The users also rated the same devices (desktop PC and laptop) as

the second choice for accesg their VLEsT@ble 6.4 and Figure 6.4). In contrast, the

participants ranked mobile devices such as smartphones and tablets as the least favourable

choices for the said purpose. This leads to the fact that even mobile devices are widely used,

still the VLEs software tools are not convenientlycessed through such devices. The

participants expressed the opinion that laptops and desktop PCs were convenient for

I O0SaaAy3d GKSANI £+[9aQ (G22fa gKAOK NBFfSOGa GKI
ordinary devices and not yet compatible withobile devices. The issue of compatibility has

been indirectly addressed by the participants in HEIs.

Question: G2 KFd RSOAOS R2 @&2dz LINBFSNI G2 dzaS F2NJ
az22RfS 2NJ . tF0O102FNR 2NJtye 20KSNJ G22f &l
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This question was an open question and the participants decided to provide reasons.
Consequently, the participants gave reasons for their preference of using laptops and desktop
PCs for accessing the VLEs software tools. The larger size of the screentiaseteby
participant TL3 was an attractive driver to prefer laptops and desktop FP@&cipant TL1
expressed that the navigation (for wddased applications) in their laptop is more convenient
compared to a smartphone.

However, some participants (TLI4,4) are totally convinced with using their smartphones for
accessing their VLEs tools. The mobility and the ease of use are the main motives that make
them go for mobile devices. Thus, this aspect will be investigated further and will be linked to

the outcome of analysing data related to other themes.

Use of mobile applications by users to access their VLES

Question: G52 @&2dz dzaS Y20AfS | LW AOlIGA2ya 2GKSNJI {F

your VLE tools or any other system in your institution? Give dethif

In general, the vast majority of participants do not use mobile applications to access their VLEs
software tools.Participant TL1 expressed that explicitly as they do not have any mobile
application for educational purposes. It is clear from participaresponses that those HEIs
which employ Blackboard they do not offer a mobile application for accessing their VLES. Some
participantssuch asTL5 indicated that they use their mobile phone only for web browsing.
Other participants such as TL11, TL128Tand TL20 clearly indicated that they do not use
any mobile applications neither to access their VLES tools nor for educational activities.
However, some participants such as TL6 claimed that they use educational mobile applications
as well as using s@timedia applications to coordinate educational activities with colleagues

and students.
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6.5.1.1. Overall Summary
EJICT INFRASTRUCTURE AND SERVICES

Perspectives © 1 |National Institutional User EISystem

( A A Lack of suitable
v 1 " 5 :_otw spfed of onl] © o F— computers
Problems e nternet connection E E
F
i ) F
Unavailability of Al — 2 || 3 |System malfunction
E Internet connection [~ ;| C A e
in campus D B
E D
F E —
" |Insufficient training — | F Interoperability problems
skills and knowledge |. A with mobile devices
— . oy B -
Cc
o || &
_|Some HEIs are E = . Lack of collaborative
i not ready F VLE tools
el A L
P D G <
semtssessesessesessesessemssmesserEReResRee e emesesReREARARERRERSS SRS RR R RR R Re smne A RARBRRRRRS PRRES PR R £ e e amn s
Views —
and @ A Reluctance to use VLE in Takes longer than
Behaviour ___|learning and teaching expected to use VLE tools

Students are missin
B |Resistance to change ‘ 9

assignments deadlines

{Stick with traditional tools
Users use 3rd party tools

Figure6.5: ICT infrastructure and services problems/issues.

Capacity exists,
but not fully used

Figure6.5 summarises issues and problems from four perspectii&gional, Institutional,

User and Systeni respect of ICT infrastructure and services. These issues and problems are

further explainedd @ 3IA Ay 3 SEIF YLX S& 0 & SR,basttbivtheitza SNEQ @)
experience. Some of the issues deal solely with one entity while others relate to more than

one entity. TheNational perspective is concerned witfie national ICT infrastructurevhile

the Institutional perspective deals with laws, policies and logistics inside Flgds. 4 S N &
perspective relates to daily aspects and issues that users may conduct or face avithin
collaborative VLE. Finally, 18 4 6 SY Q& LJS N& LIS O éoicerding bdabdraBv@ G & | a LIS
VLE tools.
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6.5.2 OPERATIONAL ENVIRONMENT

Table6.5 shows the suihemes and issues that have emerged from the interviews in respect
of concerns ad challenges affecting the use and acceptance of a CBCVLE. It describes the
three-dimension types of concerns and challenges mentioned by the interviewees that have

been facing or would be barriers when using their existing or future VLES.

Theme 2 SubThemes Issues

Concerns and Technological Compliance issues

challenges affecting Not all applications run in cloud

the use and Not all mobile devices support cloud
acceptance of a Security and protection of sensitive
CBCVLE data

Security of cloudervices
Limited/lack ofinternet connectivity
Lack of interoperability standards
Integration with Inhouse and existing
Systems

Compatibility with existing systems
Hard to integrate with irhouse IT
Not enough ability to customize
Infrastructure security

Availability and reliability issues
Trialability of cloud Services
Existence of required IT infrastructure
and resources

Strength of iRbuilt security systems
Learning capability of users

Limited technical knowledge about
similar technologies

Data privacy

Performance

D> D> D> D> D> D>

> >

> >

Organisational Organizational support

Lack of confidence

Standards adherence

Lack of internal expertise and
knowledge

Control (Loss of Control)
Uncertainty with new technology
Resistance towards netgchnologies
Lack of understanding
Management commitment
Organization readiness

HEIs strategies

Skills

Budget and funding

Top management support and
involvement

Conformity with work culture and sty

T v I

P B D D PP PP

>

136



p)

Impact of organizational structure anc
size

Compliance ad regulatory

Lack of understanding

Cost of migration

Technological knowledge

Environmental Unknown risk profile

Legal and regulatory issues
Adequate user and technical support
Relationship with government and
other HEIs

Compliance

Dataprotection controls

Society, culture and perception
Competitive pressure

Trust in the cloud service provider
Cultural issues

I I I I B B B

v v > >

Table6.5: Concerns and challenges affecting the use and acceptance of a CBCVLE.

General concerns and challenges that affect current VLES
Question: G2 KFEd O2yOSNYyakOKIfftSyasSa | NS Odz2NNBydif e
YFEEAYdZY O fdzS 2dzi 2F dzaAy3a &2dzNJ +[ 9 (22f

Most of the participants pointed out one or more concerns and challenigasthey have

been facing within their existing VLE tod?articipant TL1 has pointed out the long time they
spend using the VLE tooRarticipant TL2 unveiled the fact that their VLE tools are nosetli
thoroughly. TL2 also highlighted the concem respect of theenvironment whichare
currently affected by the technology used by HEIs to deliver ICT services including VLEs.
Another challenge which was specified by participant TL3 is the unavailability of sufficient
Internet connectivity. The same giipant stressed the absence of notification system with
which students are always updated with any new activity within their VLE tools. Similarly,
participant ST1 perceived the weakness of the Internet connectivity either in their University
or at home.They considered this as a challenge for not being able to access the information
on the web.

Similarly, the slow Internet connection was considered by many participants (TL8, TL11, TL12
and AT1) as a common challenge for using the VLEs tatiipant AT1 indicated the
difficulty of uploading assignments as a consequent result of unstable Internet connection.
The lack of time to use VLE tools was emphasized by participant TL5 as a main challenge for
them. They explained that they have several teaching administrative tasks to the extent

they would barely find a space for using the VLE tools. They referred this to the nature of the
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system either educationally or administratively where there is no demands and pressure from
upper administration to emploguch VLE tools into daily activiti€®articipant TL8 pointed out

that the administrative duties including teaching, office and consulting hours distract the
teachers from using the VLE tooimilarly,participant TL16 considered the high load in
timetables as a challenge for both teachers and students regarding the use of VLE tools.
Additionally, participant AT2 indicated the lack of mandatory rule in their HEI with which it
becomes necessary for all teachers and students to use the VLE tools irdinstien.

Several challenges and concerns were substantially highlighted by participant TL6 which users
have been facing within their existing VLE tools. Firstly, they indicated that students rarely
possess computers and they mainly use computers in camplysand therefore this results

in a rare use of VLE tools by students who take one to two weeks to respond to them
accordingly in regard to a course activity such as assignments submission. Secondly, they
emphasized the slow communication between thendaheir students through VLE tools due

G2 aiddzRSyGaQ RSTFAOASyOe 2F O2YLMziSNER® LG asSsSvya
compatible with smartphones which are broadly possessed by almost all stuéartisipant

TL6 has found some alternative mobile applications by which they get in touch with their
students easily and faster, and consequently, they are distracted from the use of Blackboard
which serves as VLE software tools within the HEI. Thirdlyurlagailability of sufficient
Internet connection is another challenge for users in HEls either while they are away of
campus. This also, as indicated by the participant, contributes to the slow communication
between them and their students. Fourthly, thparticipant indicated that the current VLE

tools are not utilised thoroughly due the challenges and concerns mentioned above and the
incompatibility with smartphones. Notification feature for example seems to be not active or
not functional as stated eaBiNJ 60& GKS LI NGAOALI yi ¢K2 KAIKEAZ
response to courses activities. Finally, participant TL6 expressed their alternatives to the
scarcity of mobile applications that support their VLE tools. They mentioned that they have
employed sme other mobile applicationsuch as Google Classroonusdffer them and their
students some great features that are not exist or not enabled in their VLE tools.

The seriousness of students about the effectiveness of their VLE was stressed by participan
TL7 who also confirmed that students lack the proper devices such as laptops and tablets to
I 00S&aa GKSANI [ 9@ ! RRAGAZ2YIff@Z LINIHAOALIVYEG ¢

traditional tools of learning as a challenge for employment the VLE itotheir education.
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The level of technical support that is provided in some HEIs is not adequate as indicated by
participant TL8. The participant clearly described it as alémel technical support in their
College.

Participant TL10 indicated that theWfLE is not accessible from outside the institution while
participant ST2 stressed that their VLE tools do not function all the time. ffaeparticipant

also highlighted the issue of compatibility of their VLE tools as they do not run seamlessly in
allcomputers.

LY NBIFINR (2 dzaSNBQ SELISOGIGAZ2ya 2F +[9 G22f a
VLE software used in their HEI as incomplete version. The participant stated the absence of
assignment online grading as well as the communication stitents through the VLE tools.
They are still alternatively using a thipairty email for such communicatioRarticipant TL4
emphasized the fact that the technical awareness is not adequately employed, and therefore,
they think that the students in theHEI are not aware of VLE tools and respective features.
Participants TL10 and TL14 highlighted training and the lack of information as challenges that
would limit the use of VLE tools. More training provided to the users by their HEIs, as stated
by the marticipant, would make them aware of all the potentials of their VLE tools and the
ways of implementation in their education. Similarly, participant TL18 raised the issue of
complexity within their VLE tools. This might be a result of the previously nmeaticsues

that relate to training and activities provided by HEIs to the respected users. The same
participant went further and indicated another challenge which relates to the less awareness
of officials in their HEI to critical role of VLE in education.

Among other technical concerns and challenges, participant TL20 pointed out the lack of
integrating their VLE tools with other information systems (e.g. Students Information System)
in the HEI. This consequently brings an extra work to the teachers hasa@keates chances

for inaccurate data entry.

Only one participant (TL13) mentioned security as a concern, but they were not certain
whether it is possible in education. The same participant added that there would be some
health concernsresulting from the continuous use of VLE tools. Another administrative
challenge was stressed by participant AT1 where the VLE tools are controlled and
administered centrally by an external organisation.

Participant TL16 stated that they do not have regdidas, manuals or even published
guidelines for the utilisation of their VLE. The participant indicated that the students are not
motivated to use the VLE toolBarticipant TL4 mentioned without explanation that there

should be some technical challengds. the same way, participant ST2 highlighted the
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slowness of their VLE toolBarticipant AT1 declared that there are some users have more

GKFy 2yS 002dzyi Ay GKS [ 9 G22fa aSNIWSNI 6KAOF
Finally, participant TI® highlighted the absence of the department in HEIs to produce

scientific materials that support the virtual environment. This, as stressed by the participant,

will keep the role of VLE limited to a storage medium.

'aSNEQ wSaAradl yos
Question: & 52 &k that theteiwill be a resistance from users towards employing new

technologies such as clotdmhsed services for a collaborative VLE? Please
SELX | Ay ®¢

Nearly half of the participants agreed with the fact that there will be resistance from users

when an HEemploys clouébased services for a collaborative VLE. The remaining participants

either believed that the users will not resist the new environmenfok y 1 SR Al G2 GKS
experience and knowledge of the new technologiBise participants TL6 and Td&scribed

the resistance of users as a natural and predictable aspect in the beginning of the
implementation of a new VLE tool. They concluded that adequate training provided to users

would play a critical role in eliminating any resistance.

It is equallymportant to mention than the participastTL5, ST1 and TL10, for example, clearly

indicated that there will be no resistance from users. The cloasked environment is

anticipated due to its potentials which would eliminate any fear accompanying the
impley Sy G GA2y 2F (GKS yS¢ GSOKyz2fz38d ¢KS AYLXSY
awareness and knowledge of the new environment, as indicated by TL2, TL11 and TL12 will

have an impact on the project and consequently it will increase the resistance towerds

utilisation.

Limited technical knowledge of users

7

Question: 652 @2dz GKAY]l GKFIG fAYAOGSR GSOKYAOIt (y29¢
ofacloudd &SR O2ftfl 02N} GADS + t
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The vast majority of participants indicated that tibechnical knowledge is crucial to the
utilisation of a CBCVUEurther, participant ST1 stressed the link between the lack of sufficient
technical knowledge and failure in any implementation of technoldeptticipant TL6
highlighted the necessity for arBHto improve the level of technical knowledge among their
users in regard to the use of a CBCVLE. Another participant; TL7, described the absence of
adequate training and technical knowledge as a drawback that must be determined in order
the users employthe new environmentParticipant TL20 stressed that the more technical
knowledge the users have, the more acceptance of a system as well as a less resiance.
the other hand, participant TL3 expressed their view that the popularity of smartphones and
P& among users make them aware of the minimum knowledge to accept and use a CBCVLE.
Finally, participant TL2 indicated that a cleogsed system never requires much knowledge
and experience from users due to the nature of cloud computing. The participantuczd

that much of the configuration is done by the provider with which it is much easier for the

users to accept and use it.

Uncertainty with new technology

Question: G2 2dzf R dzy OSNIi I Ayide gA0GK yS¢g (SOKyz2ft23& 068
toaceptanduse acloud &SR O2f f 62N A PSS [ 9K t €SI a

In response to the above question, the vast majority of participants agreed that there will be
uncertainty with the new cloudbased system. Only very few participants had the opposite
view, forexample, participant TL2 was convinced that the cloud technology has the potentials
to overcome any possible uncertainty with a clebmsed system.

The age of users could play a role in either initiating the uncertainty or eliminating it as
described by paicipant TL8. The participant indicated that the new generations have less

hesitation in using the technology compared with aged users.
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6.5.2.1. Overall Summary

(E2 OPERATIONAL ENVIRONMENT
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2 " 4 |with In-house f.- . . (centralization)
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Systems A D | S Uncertainty with
_______________ N E E [ new technology
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Figure6.6: Operational environmenproblems/issues.

Figure6.6 concludes issues and problems from the four perspectives of national, institutional,

user and system in respect of the operational environine

6.5.3 USER EXPERIENCE AND EXPECTATIONS

Table6.6 shows the sulihemes and issues that emerged from the interviews in respect of
dza SN & SE LIS N Sy Ofreghrgsio CBEVLE IOi{ustratds thgissues thal relate
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FASNRa AyaSyaGazy G2 dzas

F'aSNDna O2yFTARSYyOS 2F Of 2dzZR 02 YLJzi Ay 3

Some HElIs, agvealed by participants, have no pressure on the users to strictly use their
respective VLE tools. It should be noted the confidence of using the current VLE tools and
extending this to employ thirgharty cloudbased VLE tools to support and enhance their
teaching process. Participant TL6, éaample, asserted that the use of such applications and
tools are not implemented in the annual evaluation of faculty members. However, the
LJ- NIi A @dnfidengedf@laud computing applications can be seen as theguire more

tools which never been asked to implement in their HErticipant TL2 stated that the
teachers have the knowledge of the technology and are aware of its importance. However,
some participantsuch asTL16 highlighted the lack of such impmorte among admin staff in
their HEI.

FaSNDRaE O2yTARSYOS 2F O2ftftF02NYGAGS [ 9
Participant ST3 indicated that the students are not motivated and engaged in collaborative
projects in their HEI due to the lack of collaborative culture among students. The euiltiure

of collaborative projects or assignments are not present either in some HEIs or in some

courses within a single HEI.

Intention to use a CBCVLE

PENOAOALI YG ¢[ mn LRAYGSR 2dzi GKIFIG &adGddzRSydaQ oAl
technolagies that may help them in their educatioParticipant TL1 emphasized the benefit
for all parties within the environment, and this reveals and assures the users intention towards

utilising new technologies.

Continuance intention

Participant TL5 indicatethat students will not be willing to use CBCVLE tools. The participant
LRAYGSR 2dzi GKS aiddzRSy (a Q-bds#dfodlsSriNkey |€adingl 2 dza S G N
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Application of cloud computing in education
Cloudbased apps and sites used by userdlials

The participants in general gave several examples of dbaged applications and sites that
they use either in their HEIs for educational activities or for personalliz#e6.7 presents a
list of 15 clouebased applications and sites indicated by the participants in HEIs. These

applications and sites are classified under 8 categories.

Category Application/Site
Storage Google Drive
Dropbox
Collaborative Editing Google Documents
Programming Repl it
Course Management Google Classroom
Social Media Facebook
Twitter
WhatsApp
Imo
Multimedia YouTube
Chat WeChat
Email Institutional Email
Hosted byGoogle
Hotmail
Gmail
Yahoo

Table6.7: Cloudbased applications and sites indicated by users in HEIs.

Current usage of cloud computing in education for collaborative activities

As revealed by thmterviewees, the following list includes the types of using cloud computing

in educational and collaborative activities that the participants expressed:

Sharing files and documents
Files storage

Email

Communicating with other users
Collaborative Editing

Supporting educational activities
Enhancing teaching and learning

Providing alternatives for PC software

= =4 4 -4 A A _a _a -2

Collaborative projects and assignments
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1 Assisting course management and delivery
1 Course assessment

1 Scheduling tasks

Motivation for use

It was stated by participant TL6 that the users would need to be motivated to employ their
abilities to use a CBCVLE. Another participant, TL20, considered that if the pesmsfatent
andequipped withsuitable skillsvhere they are capable to use aB/lhence, it is a motive for

a user to compete and be in the same level of knowledge and experience as well as their peers.

Discouragement

Several participants expressed that the users were highly discouraged by the speed and
availability of Internet conection which distracted them from using the VLE tools. The low
technical knowledge would also lead to discouragement with which users prefer to use to
traditional methods of learning rather than VLE tools. Frustration and doubt about cloud

computing,asd@ ONA 6 SR o6& LI NGAOALI Yyl !¢ox SEGSYRA

Perceived benefits
Users engagement (or lack of engagement)

Participant TL4 pointed out that teachers engage their students to use VLE tools for uploading
assignments and distniting the course materials. However, the users particularly students
as stated by participant TL8, show a low interest in using VLE tools for learning as their

teachers do not integrate such tools into their teaching.

aSNRAa Sy 3t 3SYSy lcollabgrRivelprnpjerst OSYSy i Ay
Some students in HEIs are motivated and engaged in collaborative prdfadisipant TL3

indicated that they provide new students with some training and motivation to be engaged in

accessing VLE tools and sharing files.
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Conversely, lack of proper communication media has an effect on performing groups for
collaborative projects and assignments. This was highlighted by participant TL11 who stated
that their students would come backfew days after assigning them tollabaative groups
givingthe same reason and preferring working individuaPgrticipant ST6 indicated that
some students are not engaged in collaborative projects due to the difficulty of using the

technology especially in English.

FaSNna O02YLISGSyOS

The inerviewees were asked to rate the readiness/competence of students and faculty
members in their institutions in respect of being involved with a CBCVLE. Quite a large number
of participants agreed that the students are competent and capable to use CBCVLE.

Bven though some participants agreed that students are ready to use a CBCVLE, they also
indicated the need to provide them with adequate and sufficient training. On the other hand,
some of the participants disagreed to the statement and suggested thatsH&il$d provide
training to students for using such tools, as well as the new environment. Sixteen of the
participants indicated that students are partially not ready to use a CBCVLE. Fuvtiee,

of the participants stated that students have no competerio employ VLE tools.

Table6.8 shows the overall views of the participants regarding the readiness/competence of
students in their institutions in respect of a CBCVLE. There were 7 participants students who
rated the readiness and competence of their colleagues as a partial compacadytthree

of them who gave a high rating.

Criteria Participants Students Faculty  Actions Required
Members
Competence 5 3 2 qM--
Incompetence 11 2 9 T{ GdzRSyGaQ T YAt
awareness of cloud features and
facilities

TLYLINR @S aitdzRSy
electronic systems

Partial 16 7 9 1 Enough training to students
Competence 9 Guidance on how to use the VLE
1 Adequate information and
knowledge

¢S OKSNEQ AyaaAa
must use VLE tools
1 9L QA& &dzLJLJ2 NI |

Table6.8: Participants views regarding the readiness/competence of students.
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Regarding the faculty members, the participants (N=19) indicated that some are not
competent to use of a CBCVLE. Very few participants (N=4) clearly statétthiy members

have no competence while some of them (N=9) believed that they are fully competent to deal
with such technology and VLE.

In generalTable6.9 shows the overall participants views regarding the readiness/competence
of faculty members in their institutions in respect of a CBCVLE. There were 13 participants
who are faculty members rated the readiness and competence of their colleagues as a partial

competence compared to only five of them rated it as fully competence. On the other hand,

aGdzRSyGiaQ OASsa 6SNBE RAOGARSR 0S06SSy aO02YLISGSY
GKSANI FIFOdzf 1@ YSYOSNBQ NBIFRAYySaao
Criteria Participants Students Faculty  Actions Required
Members
Competence 9 4 5 T ---
Incompetence 3 2 1 1 More training
Partial 18 5 13 1 Motivation and time assigned to
Competence their timetables

{ Training and workshops

9 Further training sessions

1 Incentives must be present

9 Presence ofechnical staff in
academic departments

Table6.9: Participants views regarding the readiness/competence of faculty members.

FAaSNDNE SELISNASYOS 2F aKINAYy3d NB&2dzNDSA
The interviewees were asked whether thigd experience of sharing resources with other
users in their institutions or external institutions. Almost all the participants agreed that they

have practiced sharing resources and gave substantial examples feithgpe of materials

or the applications and software used for sharihgse resources.

Users commitment

Some users are more committed to the traditional VLE and even to the ordinary way of
teaching and learning as they are against any change of metmmdistrategies which could

require them to provide more time and efforts. On the other hand, there are some users are
enthusiastic to use new technology and incorporate it into their education. The commitment

to technology was clearly stated by a few peigants.
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Perceived benefits

When asked whether they are aware of potential benefits and drawbacks when utilising

CBCVLE tools, more than a half of the participants indicated several benefits while almost a

third of them only highlighted the possible draadks.

Table6.10 presents the benefits of utilising CBCVLE tools as perceived by the participants.

aClhLad yR Slaé | 00Saa¢
YR a9 RMNIGASEYR  a i

gl

a

KA3IKE

w

e

NI 6§SR F2ff 2

Benefit Frequency Representative responses
Wide usability and 3 X 6ARS dzal oAt AGE | YyR
utility S PS NE 6K SINBm X
X GKSNBEOSNI 82dz I NB &2
GX FyedAYSh edmms I yi X
Easier to use 5 OX it's easier to communicate with them in outsidk
aidzRe K22WpNE X
X Y2NB Sl &aA SN GKlay ¢§Ew
Easier to collaborate 3 X AdG YF1S AdG SFaASN ¥F:
R2Ay3 &a2Y8 wNBR2SOGa X
X Sy O 2 adMbot®A between students anc
daidzRSyida FyR @l ©Ofzipie v
X YI1Sa GKay@g&o SIFaiSN
Efficient assignment 1 X F2NJ GSIFOKSNAR (2 3IAOD:
publishing a‘ymya dty¢[S|¥I Af X
Realtime notification 1 X UKSeyXiMWBAOIGABY CE@¢
Access to resources 5 XOFYy LINRPROGARS | 00Saa i
lectures from any time any location from any dev
Xa ¢ o
X OFly | 00Saa (GKSY gKS»
GKSYSOSNI @2¢d4 vmyid X
X dzaAYy3I Ad L@ KSNBE X
XFFOAETAGFGS {1&€&d aSI NDI
Lower cost 2 X az2FaGgl NB O2adGz FAYIl
AyalhAradzipay X
X Ly SE LGS yea[aMxS X
Shared hardware 1 X &ad2NF3S &aLJ OSZ LINRO:!
resources NB & 2 daNDS[an X
Fast and easy access 7 XaLISSR 2F I OO0S&a {em A\
X &SYR aiddzRSyida @I NR 2
NEBIF OK (KS aidRSyGd Fd[ d
X SLag 005aa G2¢ligS
Xl 00Saa i Fye G)\YYS{I(V
Fast communication 1 GX & LISGE2RY 208y A OF G A2y & A{d
Seltassessment M X  {-c®rfedtion, The student solves and finds it
evaluation 2dz0 02YS G G6KSE[ack YS G A
Chat and instant 1 X OKFG aeadSvyazr GKAa .
messaging Xa ¢[ c
Saveime and efforts 3 X al @S GAYS& BLYR STF2N
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Effective education
Collaborative editing

Safe backup of files
Efficient storage

Easier maintenance
Effective support

Interaction
environment

Academic
achievements

N

X al @gSa &2 dzNmimA YS X

dX NBRdzOAy3 (G4KS GAYS |
0SHOKAY3& YIGSANA¢[fMd 3

dX Y2NB SFFSOdAOBPSRAzOI

oX ecardalways see what modification is being

YIRS X[ mn

@2dz F NB KI @Ay A¢ [Imaa | -
X DNBIGSNI dmMNT IS X

X Slaite atz2NB &2dz2NJ RI
SRdzOl G A2vyal f¢ [@McRS2a X

X @A NI der dtoringy telo@&s without
KFE@gAy3a G2 dzasS GKS aLkc
ST13

X SIFHasS 2F Yl xyiwmsyl yoS
X FlLad FyR STFFSOGABS
Xa ¢[ mc

dncrease students' academic achievement by
providing a continuous interaction environment
with the material outside classroom teachiag. ¢
X GNIAy GKS &aiddzRSyida
informationtheyy SSR X {GNJ} Ay Ay 3
technology in general, and particularly in
educationa ¢ [ md

X {2 Ylyeée G22ftas G{KdwMin |

&=

Table6.10: Benefits of utilising CBCVLE tools as perceived hyattieipants.

Some of the patrticipants stated the possible drawbacks for the utilisation of a CBYIeE.
6.11 shows drawbacks and challenges of utilising CBCVhE &3 perceived by the
LI NOAOALI yGad a{ SOdzNA G e

GbSig2N] LINROfSYEé D

Drawback

Frequency Representative responses

Security and privacy

Internet connection

Network problem

6

6

3

XGKS RSOSt 2LIYSY( fladdeda
Xa ¢[ ™

S SSR LYUGUSN¥YS6G[ az
SILISyRa YlFAyte 2y (Fk
a2YSUGAYSAa GKS &dJSES[Rn A a
oX Internetwhich causes delays in delivery of the
R dzli A48 & ¢

X R2y QG NBFtfe& KI @843
TL11

X ySSR (2 KI@S uyid$na:
XELISSR 2F WK [mfid SNY S
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X bSUGE2N]&LNBRGAESY X
Lack of knowledge 1 X [FO1 27F & y{ZtmltnSREIS X
Loss of information 1 X f2aa 2F | f 2 ltheantectiany -
2F OANH{AGCM X
Misuse 2 X YAao2YYdzyaOl uArzy 2NJ
t23aA0Af A0 2F addzRRSy
YR LINR @I G Sa AGy[FnedNIY | (0 A 2
X 3AAGS @2dz I oNBy[Ic | &
Lack of hardware 1 X [ O]l 2FAaTKIBNR G NBE X

Table6.11: Drawbacks of utilising CBCVLE tools as perceived by the participants.

User satisfaction

Users satisfaction of the current status of collaborative VLE

The interviewees were asked:
ac 2
in your institution?

A s Strongly Satisfied A 4- Satisfied A 3-Neutral A 2¢ Unsatisfied A 1-{ GNRBy3f @

The participants responses to the above question indic#éited nearly a half of them were

4 K | dre yBussatiSfigdiwith the status of the collaborative VLE tools used

byalkdaratas

neutral regarding the statement. The remaining participants formed two groups of nearly

equal number of members. The participants of the first group were satisfied with the status

of the collaborative VLE tools used in thestitution. However, the participants of the second

group stressed out their dissatisfaction in the same regard Fsgere6.7).

Satisfaction with the status of the collaborative VLE

18 18

11

[o 2T+ ]

1
0 0

Strongly Satisfied Satisfied Neutral Unsatisfied Strongly Unsatisfied

Figure6.7: Number of @rticipantswho aresatisfed with the existingcollaborative VLE tools in HEISs.

Participant TL10, for example, explained their dissatisfaction with the status of their

collaborative VLE tools. Thearticipant mentioned that their current VLE tool is not

collaboratively used as well as many features are not even enabled.
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Users' expectations of collaborative VLE tools

Ly 2NRSNI G2 O2tf SO0 dzaSNBEQkeGELISOGI GAz2yas GKS A
G2 KFi @2dAZ R @2dz SELISOG | O2ffFo2Nr GABS £ ¢

9RdzOF A2y LyaidAalbdziaAz2yaKe

The expectations indicated to what extent the users are ambitious and evaluating between

their current individual experience and their hopes in regard to their collaborative VLE tools.

Table612LINB &Sy iGa | tA&adG 2F dzaSNBRQ SELISOGFGAZ2YE KA S

FTNE | dzSYyTORSGSYd | yR STFSOGADS tSINYyAYyd SYyGANRY

T2t 26SR 08 GYAKGIKNBNI ONS al2(dgNISeaL & 2 NJ dzZaASNBE€ X G ¢ 2

G. SGAGSNI LX FGF2NY 2N G2 AYydSNI OO gAGK LIS2LX S St

Users' Expectations Frequency Participants

Replacing current'8party collaborative tools by a 1 TL1
comprehensive andll in one system

Unified CBCVLE for all HEIs 3 TL1, TL4, TLY

More utilisation of VLE tools 1 TL2

Avalilable all the time and from any location with ar 1 TL3

device

More training to the students 1 TL3

Shared resources by either by all HElas®rs 4 TL2, TL4, TL9, TL19

To offer and save more time 4 TL5, TL9, TL12, AT2

Reducing the need for papéased and traditional 1 TL5

methods

Efficient and effective learning environment 6 ST1, TL9, TL16, TL1E
TL20, AT3

Enable hugelectronic libraries 1 TL6

Each student has their special educational track 1 TL6

Ease of learning and opportunities to find 3 ST2, ST9, ST11

information

TL10

TL10, ST13

TL11

TL11, TL16, ST6, ST1

Help for collaboration 1

More safer 2

Facilitate the work 1

Better platform or to interact with people easily 4

Minimize the distance 3 TL11, TL12, AT2
Solve current problems 1 AT1
Sharing resources faster 1 AT1
Open new opportunities in higher education 3 TL15, TL17, TL20
Offerdifferent kinds of learning techniques 1 ST3

Access to information sources at a higher speed 2 AT2, ST6

Lower cost 3 AT2, TL16, ST13
Accommodate a large number of students 1 TL16

Increase academic programs and distance learnin 1 ST8

Ease of use 1 ST13

Table6.12: Users' expectations of collaborative VLE tools.
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Many users nowadays are using third party cldnaded services such as Drobox and Google
for data storage and sharindgrarticipant TL1, for example, confirmed this activity and
expected to have similar builb services in their anticipated collaborativeB/tools. Several
improvements to the traditional VLE tools were highlighted by the participdatgicipant

TL2 indicated that their VLE tools are partially s#tdito the extent they prefer to use Google
Drive instead of depending on their VLE toolsdbaring files. Some participants were very
optimistic about the CBCVLE tools and they expected that they would eliminate the current

drawbacks and provide them with an ultimate experience.

Expected Facilities by Users Frequency Participants
Uploading otine pictures 1 TL2

Online conferences 3 TL2, TL5, AT2
High speed of Internet 1 TL3

Sharing resources 4 TL4, TL9, TL13, A1
Combability with mobile devices 2 ST1, TL6
Complete WAFi coverage in campus 1 TL6

Effective communication witetudents 1 TL6

Capability to share huge files 1 TLY

Online streaming 1 TL7

High level of privacy of the data 1 TLY

Fast Internet connection 1 TL8

Technical support and training workshops 2 TL8, TL16

Fast and easy use 3 ST2, TL18, ST11
Fastcommunication with students and faculty 1 TL9

members

Ability to get comments and feedback 1 TL9

Security 1 TL10

Chatting 3 TL11, TL12, AT1
Video instant messaging 1 TL11

Increased storage space 3 TL11, ST3, ST13
A technical specialistvailable in every department 1 TL14

Email alerts 1 AT1

Add notes to courses 1 AT1

Faster performance 1 ST3

Providing upto-date information sources and accurate 1 AT2

professional topics

Participation of all HEIs 1 AT2

Diversity of content 1 TL17

Easy access to academic programs, their 1 TL19
documentations and latest publications across Omar

Specialized institutions in the production of educatior 1 TL20

materials

Backup 2 ST12ST13
Considering people with disabilities 1 ST14

Access to cloutbased applications and tools 1 ST15

Table6.13: Expected facilities in a CBCVLE by the participants.
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The interviewees were also asked:

G2 KFEGdG FTFrOAtAGASA g2dshsBRdOB 2 izl DRANS 1A BSaAaGSEOKY || Of
In this context, the participants were very specific to highlight the features they could think

for future CBCVLE toolfable6.13 shows the list of expected facilities or features that the

LI NOIAOALI yia o0StASOSR O2dzZ R éA YAINRZ ORA I KISA NK =g FO
LI NI A OA LJ v (oaliBe canfefefie® dsstndeasy use Thatiingg >  IngfeRsed

storagespack 6& o LI NIOAOALI yiaod

Both participans ST2 and TL13 expressed independently that they hoped the current

technical problems can be avoided in their future CBCVLE tools.

Users suggestions fomprovements

The wide variety of aspects, elements and features pointed out by the participants to express
their willingness to participate in improving the current VLE tools. They aim to avoid any
drawback that they have been noticing during the previand current use. Some participants

suggested ways for enhancing future VLE tools with stability, coherence and efficiency.
Outcome Expectancy

The expected outcome as stated, for example, by some participants such as TL2, TL3 and ST1
can be considered as rtiges to facilitate ways for their utilisation of a CBCVLE.

Future user interface as expected by the participants

The participants highlighted various elements they would like to see in the user interface of

future collaborative VLE tools (s&able6.14).

Element Frequency Participants
''ASNR&a dzal3S adrdradaodal TL1
Improved feedback system 1 TL1
Intuitive icons 4 TL2, TL9, ST6, ST.
Colourful and lightweight design 2 TL2, TL5
Statistics about user progress 1 TL3

Simple presentation of content 2 TL4, TL5
Clear navigation path 1 TL5

Easy to use 2 ST1, TL18
Links to communication tools 1 ST1
Intuitive course structure 1 TL6

Avoid complexity 1 TL6
Support for distance learning 1 TL7

Easy access to resources 1 TL8

Easy communications with users 1 ST2
Searching for users 1 TL11
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Indication of online users 1 TL12
Vision and mission of the institution 1 TL14
Institution Announcements 1 AT1
Exams Timetable 1 AT1
List of courses 1 AT1
Search bar 1 ST3
Change language 1 AT2
Languagespelicheck 2 ST3, AT2
Calendar tools 1 TL16
Links to social networking sites 1 TL16
User friendly 1 TL17
Student absence 1 ST7
Easy navigation 1 ST13
Font size tool 1 ST14

Table6.14: Anticipated elements thahe participants would like to see in the user interface VLE tools.

For exampleparticipant¢ [ o ¢ YGSR (2 KIF @S &l (parficipanDa I 0 2 dzi
¢[ M KAIKEAIKGSR GKS ySSR T2N aipatidiparimiOoa | 6 2 dzi
indicated an improved feedback system would be beneficial.

It was argued that intuitive icons as well as colourful and lightweight design are critical in their

future CBCVLE tools. However, some participants such as participant TL11 seem to have some
difficulties with their VLE tools, and, therefore they stressed that these issues must be solved

in the future software tools. They suggested some improvements for the user interface such

as search facility which would help.

Design issues

The interviewees were aslleabout the aspects that they would like to see in their
collaborative VLE tools in terms of the design including their user interfades.aspect

G! GGNY OGADS AYGSNFIOS gAGK O2f 2dzNFdzZA AGSYaé gt
08 a{ A&YAAYSE 5ISYyR a9k aeé (2 dzaSé oy LI NIAOALI yGa
crucial aspects of design that may be taken into consideration when planning and designing a

CBCVLE (sd@able6.15). More detailsare availablein Appendix6.

Aspect Frequency Participants

All the administrative tasks should be part of this 1 TL1
collaborative VLE

The advising system can be integrated 1 TL1

Integration of compilers for IT courses 1 TL1

Video recording for lectures 1 TL1

Attractive interface with colourful items 10 TL2, TL4, TL6, TL7,
TL8, ST2, TL9, AT1,
TL18, TL20

Easy navigation 2 TL2, TL1O
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Easy to access 4 TL2, TL3, TL12, TL1

Nottime consuming 1 TL2

Simple Design 8 TL3, TL6, TL1O, TL1
AT1, ST3, TL19, ST

Interface must include few options and few button 6 TL3, TL5, TL6, TL7,

(lack of congestion) ST11, ST13

User friendly 3 TL4, TL10, AT?2

Easy to use 8 TL3, TL4, TL6, TLS,

TL11, AT2, TL20, S

Simple Homepage 3 TL5, TL6, ST13
Clear navigation Path 2 TL5, TL1O
Intuitive and seHexplanatory icons and symbols 3 ST1, TL9, AT1
Clear headings 1 ST1

Mobile friendly design 1 TL7

Access to all apps and services from onterface 1 TL8

Ability to enlarge text 1 ST2
Immediate help 1 ST2

Effective use ofolours 1 TL12
aSNRa Odzadz2zyAralidrazy 21 TL14

Arabic language as interface 1 TLAT2

3D environment supported 1 TL20

Table6.15: Expected aspects by participants in their collaborative VLE tools in terms of the design.

Aspect Frequency Participants
Not compatible with mobile device 3 TL1, ST1, TL6
Misuse of applications 1 TL2

Lack ofestrictions on the use 1 TL3
Access difficulties 2 TL4, TL17
Unable to upload a folder 1 TL5
Complexity of the design 3 TL6, TL10O, TL1:
Unable to save old course files as archives 1 TL6

Row column design of the interface 1 TLY7
Increased systerdowntime 1 TL8

Small font size 1 ST2

Small icon size 1 ST2
Overlapping 1 ST2
Disabled features 1 TL9

Lack of communication tools with students 1 TL11
Exaggerated tabs and links 1 AT1
Security 1 TL15

No integration with other systems 1 AT2
Traditional interface 1 TL20
Absence of integration of course materials and applied 1 TL20
exercises.

Delayed login 1 ST9
Disorganization 1 ST11

Table6.16: Drawbacks expressed by participants to be avoiddHeir VLE tools design.
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The interviewees also were asked to identify drawbacks that they would not like to see in their
VLE tools design. They provided general as well as specific aspects that they think they can be
avoided to improve their VLE tools (SEable6.16).

It is likely that some participants have some difficulties to browse their VLE tools using mobile
devices which made them uncomfortable tise those software tools. Another participant
highlighted the difficulties that they face when accessing and navigating their VLE tools.

The lack of uploading a folder at once was stressed out by participant TL5 who clearly
described this drawback withitheir VLE toolsParticipant TL8 pointed out some other
drawbacks that relate to external and complementary factors that have crucial impact on the
use of their VLE tools.

However, the participants highlighted the features that they would you like tobleidled in

their future VLE tools to support collaborative activities. The most concern was about having
OKI G FdzyOlAazy (2 O2YYdzy A Ol (150 AdtANGIKE 202K SENK | dREES NS
Furthermore, the participants made some suggestions inabigext providing a wide range

of features as listed iffable6.17.

Feature Frequency Participants

Video 1 TL1

Compatibility with mobile devices 3 TL1, TL7TL14

Automated answering system 1 TL1

Chat 7 TL1, TL6, TL9, TL11
TL12, TL13, ST11

Online lectures 1 TL2

Video conferences 3 TL2, TL3, TL13

Integration of IT helpdesk 1 TL2

Ability to share resources 1 TL3

Assessment 1 TL4

Collaborative editing 1 TL5

Group discussion 3 TL5, TL12, AT1

Integration of all services into one system 1 ST1

Ability to classify students based on criteria 1 TL6

Ability to download and upload different types of file 4 TL6, TL9, TL19, ST1

Online exams 3 TL6, AT1, TL20

a2ZyAUu2NRAyYy 3 addzRSydaqQ LIN1 TL6

Instant messaging 1 TL7

Maintaining security and privacy of data 2 TL7, ST12

Ability to share resources 6 TLS8, ST2, TL9, TL11
AT1, TL18

Integration of social communication 1 TL8

Ability to share lessons 1 ST2

Access permissions to files and resources 1 TL10

Effective plagiarism detection tool 1 TL11

Email alerts 1 ATl
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Search 1 ST3
Interactivity 2 AT2, TL20
Integration with other systems 1 AT2
Calendar 1 TL16
Assignment submission 1 TL19
Easy communication between users 1 TL19

Font size tool 1 ST14

Table6.17: Features suggested by participants to be included in future VLE tools to support
collaborativeactivities.

6.5.3.1. Overall Summary
USERS EXPERIENCE AND EXPECTATIONS

Perspectives @ National Institutional User BSystem

.........................................................................................................................................

E " 3 |User's engagement [~>_C I ---------------[ZIComplex design
A
c
F
C
F

Problems (5

2 || 3 |Discouragement ¢

........ [E User's competence

A e [E User's commitment

Continuance intention

(L

3 |User's intention to use] -------- N1 E

3 |User's confidence > (,2 )
e
Views Limited use of VLE tools !\Iot|f|cat|on is not active
and in some VLE tools
Behaviour

Users employ 3rd party tools

Users are reluctant in using
VLE in learning and teaching

Users miss the opportunities to
G |employ the potentials of cloud
computing in their learning

User's engagement

Icons misleading users

Figure6.8: User experience and expectations problems/issues.

Figure6.8 outlines issues and problems from the four perspectives of national, institutional,

user and system in respect of user experience and expectations.
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Table6.18 shows the sulhemes and issues that emerged from the interviews for factors

affecting the use and acceptance of a CBCVLE. It briefly underlines the torstigad

disincentives that the interviewees notably emphasised regarding the factors affecting the use

and acceptance of a CBCVLE.

Theme4

SubThemes

Issues

Factors affecting the
use and acceptance
of a CBCVLE

Motivators

User desire to change

User expeence

User skills and knowledge
High performance service
Easy course management
Effective course delivery
Enhanced collaborative activities
Clear strategies and policies
User readiness

HEI readiness

User satisfaction

Institutional support
Organisational culture
Individual initiatives

Attractive VLE software design
Peer pressure

Disincentives

T3> 3> D 3> D D D> D D > D D B D D D D D D D D D D B D D B D
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Lack of Internet connectivity
Security and privacy concerns
Bad or complex VLE software desi
Lack of knowledge and expertise
Lack otraining

Lack of technical support

ICT Knowledge gap

Limited technical knowledge
Digital divide

Resistance to change

Uncertainty with new technology
Lack of devices

Loss of control (Centralisation of <
including VLE)

Lack of academic or administrative
pressure to use VLES

Table6.18: Factors affecting the use and acceptance of a CBCVLE.

During the interviews, a wide range of factors affegtthe use and acceptance of a CBCVLE

were emerged from the interviews. Consequently, these factors were classified under two

categories; motivators and disincentives.
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Motivators

User desire to change

The participants showed an increasing desire use the cloud technologies for their
collaborative activities supported by their VLE tools.

User experience

It was stated by more than one participant that they are aware and have experience using
third party cloudbased collaborative applications. Thigwever, will facilitate the way for

those users to explore and employ their future VLE tools.

User skills and knowledge

As an example of the user skills and knowledge, participant TL12 stated their understanding
about the cloud computing technology. The madechnical skills and knowledge the users

have the more use and acceptance of their anticipating VLE tools.

High performance service

The participants indicated several times through their responses that the high performance of
online services would faitite their education. In contrast, they also described the shortage

and lowlevel services that may affect the overall use of VLE tools negatively.

Easy course management

Wherever is possible, users are seeking an easy to use VLE tools as stated by some
participants. Their embracement of such tools depends on the easiness and coherence of

these tools to achieve goals and objectives of courses.

Effective course delivery

The users are seeking technologies to improve their education, and consequently thg facu
members, for example, would maintain effective delivery for their courBesigning VLE
G22fta Ay | YAYAYdzy 2F (g2 €ly3dzZa 3Sa AyOf dzRAyY 3

highly support the use and acceptance of such tools by users and rédrioereasing gap.

Enhanced collaborative activities

It was stated by participants that collaborative activities can be enhanced and improved by
integrating the latest and everhanging technology. This was clearly indicated by participants

whom confidene of CBCVLE is increasing gradually.
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Clear strategies and policies

It was rarely to find the participants in general mentioning the existence or the lack of
strategies and policies in their HEIs regarding the use of VLE tools. However, it was indicated
by participants TL2 and AT2 the need and importance for strategies and policies to be exist in

the institution.

User readiness
l' 4 RAAOdz2aSR SINIASNE aSOSNIfE AYRAOFIGAZ2YEA FTNRY
a CBCVLE. However, various parictp added that training, awareness aidormation

should be provided to the users in order to achieve a higher level of use and acceptance of

their VLE tools.

HEI readiness

The HEI readiness comprises ICT infrastructure, knowledge, experience, humanessmd
the budget. The participants judged their HEIs readiness differently, but they almost agreed
there are some issues must be resolved and improved. Once an HEI is fully ready to accept

and employ a CBCVLE, a crucial factor this will be to puss#ie to use it.

User satisfaction

Another critical factor consists of the user satisfaction which encourages the user to go further

I yR dza$§ GKS [ 9 (22ta SEGNBYSteé&d 9FNIASNI Ay (K
and it was stated that amumber of participants were dissatisfied with the status of the

collaborative VLE tools in HEIs. They, for example, believed that their VLE tools are not

ultimately used for collaboration or even lack the collaborative features.

Institutional support

The nstitutional support plays an important role to facilitate the way for users to use their
VLE tools. In regard to VLE tools, the institutional support may include investing on human
resources, high quality services, clear policies, dissemination ofesidllsnowledge between
users, promotion for individual initiatives, continuous funding, and much more. An increased

and effective institutional support will lead definitely to success in adopting a CBCVLE in HEIs.

Organisational culture

The common culture of an HEI would form the way how the users interact and change ideas

and beliefs between themselves. This factor, if managed positively, will popularize the culture
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of using a CBCVLBarticipant TL6, for example, described the new adtthat can be seen

among students in their HEI.

Individual initiatives

Based on their previous experience, the participants to some extents have adopted and
integrated several cloubbased collaborative services and applications regardless of the lack
of gmilar ones within their current VLE toolBarticipant TL6 mentioned some of these
applications such as Classrooms, WhatsApp, Google drive, and Google Docs. Another
participant, ST12, also stated that they use Classrooms which is ap#rigd cloudbased

application and sounds easier for them or even has more features than their VLE tools.

Attractive VLE software design

It was clearly highlighted by some participants such as TL4, TL6, TL8, TL9 and TL18 that the

design of their future VLE tools should beactive and user friendly.

Peer pressure

For users in general and for students in particular, being a member of a group of peers would
form a critical factor to compete other members and follow their steps. Concerning
technology and VLE tools, most oktparticipants believed that the peer pressure will be

critical factor to attract students to use their VLE tools and improve their technical skills.

Disincentives
Lack of Internet connectivity

The frequent interruption of Internet connectivity along wite slow speed provided in HEIS
would affect the use of VLE tools negatively. The participants particularly indicated this issue
and they recommended an effective strategy and immediate solution for the provision of
Internet service in their HEIs. Thigpast was found to be the most problematic issue revealed

by the participants in regard to the use of VLE tools.

Security and privacy concerns

The participants indicated the security and privacy issues as importantly annoying them to use
VLE tools. They beled that these tools still in development and not yet fully improved. Their
concern of security and privacy may increase while they have the same initial impression and

lessinformation given to them.
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Bad or complex VLE software design

Bad design is onef the issues indicated by the participants which they do not like to see in
their VLE tools design. The issue of complexity in the design also was mentioned by several

participants. A bad or complex design would distract users from employing the VLE tools

Lack of knowledge and expertise

The participants expressed their views that the techrii@@rmation provided to them is very
limited or even not available. This is can be linked to the trained and qualified human
resources in general and IT technicianparticular. It was stated by participant TL10 that they
are not aware of collaborative features in their VLE tools. Many participants agreed that the

lack of technical knowledge would imply a negative impact on the use of a CBCVLE.

Lack of training

Thelack of training was extremely pointed out by participants. For example, TL1 suggested
that HEIs should provide a consistent trainirféarticipant TL19 also highlighted the
importance of comprehensive training covering the main features and aiming fdr bot

teachers and students.

Lack of technical support

The lack of providing technical support will affect the use and acceptance of a CBCVLE tools.

ICT Knowledge gap

The gaps of ICT knowledge and skills among different regions would form a negative factor for
those users who live in rural villages and have less or limited knowledge and skills compared
to users live in big cities. The proper and adequate knowledge and skills, as stated by

participants, are needed in order encourage users to use a CBCVLE tools.

Limited technical knowledge

The participants associated between the lack of or limited technical knowledge and the lower
usage of VLE tools. Therefore, the lower limited technical provided by HEI to users, the lower

in the extent at which the users use aadcept a CBCVLE.
Digital divide
Digital divide which describes the ICT skills and knowledge that differ from one region to

another due to various factors including infrastructure, service availability, and the quality of

service Participant TL2 highlighted real example based on thgdeeience which indicate the
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huge differences between Muscat (The capital city of Oman) for example and rural areas

throughout the country.

Resistance to change

'AaSNBEQ NBaAadlyoS (2 OKFy3aS g¢g2dA R ONARGAOI &
high number of participants highly agreed that the users' resistance would affect the use and
acceptance of such environment and technology. Moving from a traditional VLE to a new

featured environment would be a time consuming unless more trainingigfiodmation are

provided to users.

Uncertainty with new technology

Like users' resistance, uncertainty with new technology could cause a delay for using and
accepting a CBCVLE. The participants extremely believed that there will be uncertainty with

new VLE tooland related technologies.

Lack of devices

It was indicated by some participants that users in HEIs may lack the proper devices to access
and use VLE tools. Currently, due to issues of compatibility with mobile devices the users must
use PCs to access th&iLE tools. This raised a problem that not all users specially students
possess a PC and consequently being in the campus is the only way for them to access VLE
tools and respond to various activities. Another implication is the number of PCs that are

avalable for students in campus is not always adequate.

Loss of control (Centralisation of ISs including VLE)

If managed efficiently, the centralization of aformation systemto be shared by several
HElIs is highly appreciated in terms of the benefits thambers can receive from such union.
However, some factors may reject this as undesirable experi®actcipant TL7 stated that
they find difficulties to get timely responses for their queries as well as delay in updating the
system. This happens whehet control relates to other people outside the HEhe loss of

control was also confirmed by participant AT1.

Lack of academic or administrative pressure to use VLEs

There should be a pressure either from teachers or HEI administration to employ VLB tools
all of the educational activities. It was stated by participant TL6 that the administration of their
HEI neither have asked them about the applications they use to enhance their teaching

activities nor included it in the annual evaluation of teachers.
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6.5.4.1. Overall Summary
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Figure6.9 shows issues and problems from the four perspectives of national, institutional,
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6.6 DISCUSSION
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This survey examined issues, factors and challenges with which the collaborative VEE can b

affected. It also investigated the associated tools that are not used to their full potential. The

analysis and interpretation of the interview responses revealed five main themes (elements).

This section offers reflections on four of these themes wihitefifth (cultural influences) will

be discussed in the next chapter (Chapter 7).
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ICT Infrastructure and Services

In respect to the first research question, the study first examined issues related to ICT
infrastructure and services that magntribute to a successful implementation and utilisation

of a CBCVLE. The results showed that the users ranked desktop computers and laptops as their
favourable devices to access VLEs, with mobile devices being the least option. A possible
explanation forthis might be that most of VLEs in HEIs have compatibility and interoperability
issues. Interoperability as identified by Cunsolo et al. (2010), Jin et al. (2010), and Valcheva et
al. (2015) to be an essential characteristic of cloud computing, howevaemains
problematic in traditional VLEs. The mobility and ease of use were positively reported as
Y2GAOSE& FT2NJ 42YS dzaASNI o6dzi Ay FFOG Al A& O2ydaNY
In respect to the second research question, the interview outcome shatvsome teachers

have incorporated several educational mobile applications and social media into their
educational activities. This result may be explained by the fact that these represent individual
initiatives and not officially supported by HEls whereapps like WhatsApp is used for

coordination and communication in collaborative activities.
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Figure6.10: Application oftloud computing in HEIs in Oman as perceived by users.

Application of Cloud Computing in HEIs in Oman
Collaborative Editing

=N >

WeChat YouTube

Social Media

@) &)

Imo WhatsApp

Google Documents

Figure6.10 illustrates the most common cloudased applications used by users in HEIs in
Oman to support their educational activities. Apart from using clbased email applications,
usersincorporate cloud apps for storage, computer programming, course management,

multimedia, chat, collaborative editing, and social media.
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Some experienced users indicated further utilisation of external tools that are available
globally and free to use. Themployment of such apps helps to manage collaboratively
courses and communication with students and between colleagues reflecting the situation of
their VLE tools which currently is lacking. It seems possible that these issues are due to
technical problemshat may distract users from using their VLE tools.

Some teachers indicate that they use'agarty application like Google Classroom to deliver

and manage their courses. This indicates several issues with the existing VLESs. First, they may
lack some features for HEIs, or the desired features are disabled. Secondly, they may have
access issues their official VLE forcing them to seek alternatiiéigure6.11 shows disabled
functionalities and features in the current VLEs in HEIs in Oman as indicated bytittipgas

(this is the outcome of this research).

Mobile App.AccessJ
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Ability to Upgrade
(Closed-Source)
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llnstant Messaging] """""""" Current VLEs
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Real-time Chat Intuitive User

Interface

llntegration with Social Media Sites]

Figure6.11: Disabled functionalities and features in the current VLESs.

Operational Environment

With regard to the third research question which focuses on conaamdschallenges that may

have affected on the use and acceptance of a CBCVLE, the survey paid a considerable attention
to the related issues. The time consumed by users to complete any task was not up to their
expectation, and this reflects that using Viogl$ is a time consuming. Consequently, users

may stop using these tools or may try to find easier and more efficient ones. This also can
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create hesitation by users to avoid employing their VLES into educational activities as they try
to save their time ad efforts based on evidences from their own experience.

Technical challenges and concerns were identified by users to include for example: sufficient
Internet connectivity, weakness of the Internet connectivity, difficulty of uploading
assignments, lack oproper devices, incompatibility with smartphones, and absence of
notification system. It catherefore be said that these challenges affect the communication
between students themselves and between students and teachers. The slow communication,
therefore, results in an extreme delay to assignments and collaborative activities deadlines.
Further concerns were stressed by users such as lack of technical awareness, training, lack of
information, lack of experience, lack of knowledge, complexity of VLE ttadés privacy and
protection, security, lack of integrating of VLE tools with other information systems. These
aspects can be considered vital to collaborative VLE and require more attention by HEIs. It
should be noted that all of these issues also relat¢hie ICT infrastructure and services that
INB I yGAOALI GSR G2 o6S @At oftS (G2 dzaSNaA® | ASN
by Kirchner and Razmerita (2015) and found to negatively affect the satisfaction of members

of collaborative groups.

Organizational challenges and concerns were also highlighted by teachers who were
interviewed. They admitted that the teaching load plus administrative duties including
teaching, office and consulting hours as well as the lack of pressure from admiaisti@t
incorporate VLE tools in education. This was also highlighted by H8atastha et al. (2005)

as a depressing factor that discourages teachers from utilising the VLE. In addition, lack of local
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of VLE tools was raised as a challenge whereas an HEI is being a member among others of a
group of institutions that use unified VLE tools. A possible explanation for this might be that
this idea of sharing one VLEd®wveral HEIs is not preferred by some of the interviewees based

on their experience.

It should be noted that the students, as emphasised by teachers who were interviewed are
not confident when using VLE tools. Thus, they lose the confidence with the YdtEmwwblies

that they are hesitant to use the respected tools as well as they see no obvious benefit from
sticking with it. Participants also complained about the adequacy of technical support.
Absence of great features such as assignment online gradiadnighlighted by participants.
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asserted by Vitkar (2012) that the lack of confidence would make users reluctant to use their
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VLE tools. On the other hand, theopision of sufficient training and proper knowledge, for
example, may result in a stable utilisation and performance (Dennis et al. 2008).

It was stated by some participants the lack for policies, manuals or even published guidelines
for the utilisation d their VLE. These, if provided, will establish a stable environment for
implementing and utilising VLE tools which will consequently motivate users as well. The lack
for a specific department in HEIs to produce scientific or educational materials thpdrsup

the VLE was also emphasised. This will give a collaborative VLE an extended importance to
bypass its current and limited role as a storage space for course materials to be a platform of
learning and collaboration. Google Drive, for example, is a diaseéd collaborative tool
which is as stated by Erturk (2016) can change the work of group members from just a storage
to an enhanced environment of peer teaching, learning activities, and collaboration is
facilitated.

The findings showed that somusers were not fully aware of issues concerning collaborative
VLE and cloud computing applications and services. In addition, they even did not know
whether a specific feature is available in their VLE tools. The possible explanation for this is
the lack d¢ awareness and the lack of the dissemination of information, knowledge, and
training among the users in HEISs.

The findings also suggest that many users will be resisting the use oflidsad services for

a collaborative VLE if their HEI employs it. Sasers agreed with the fact that adequate
training provided alongide the implementation of VLE would laminate such resistance. The
implementation of a CBCVLE with less knowledge and awareness of its capabilities among
practitioners, as stressed by thentiaipants may result in an increased hesitance to become
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knowledge on the existing features in VLE tools. Dillenb@@92 emphasised knowledge as

a critical fator within collaborative environment in which Weinberger et al. (2007) asserted
that knowledge helps users when learning and interacting collaboratively.

Similarly, the lack of sufficient technical knowledge was pointed out by participants as a crucial
factor for the utilisation of a CBCVLE. It candiguedthat there is a strong relationship
6S06SSYy (KS LINRPOAAARZY 2F GSOKYAOLt AYyTF2NXIGAZ2Y
system or technology. The establishment of a CBCVLE that is compatibfeokite devices

would require less efforts in this regard as the majority of users are anticipated to own and
have a good experience of such devices. Some patrticipants indicated that they need less

knowledge and experience to work on clebdsed applicatins compared to those traditional
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ones. This is supported B¥hite et al.(2009 who argued that cloutbased collaborative
environment requires less efforts from users.

The findings also revealed users considered uncertainty with new technology as aghalle

to accept and use a CBCVLE. This finding is consistent with Isaila (2014) who identified
uncertainty as a challenge of adopting a cloud computing technology. Moreover, Olaniran et
al. (2010) found that local customs and traditions could increase teNiR & dzy OSNIi | Ay G &
VLE. However, and concerning the age of users, the new generations could have less hesitation
and uncertainty in regard to adopting technologies. This is supported by Cox (1994) cited by
Oetzel (2001) who identified age as a cultussue that represents a personal characteristic
within the community.

Overall, participants indicated various examples that represent the current situation of their
VLEs. They are obliged to use several login accounts for different systems in thais Wélls

for those external applications and services. Due to the problems they face, participants
became reluctant to use their official VLE tools or they may search for alternatives. This is
regardless of the fact that the difficulties face some teacheigch make them likely to be
reluctant to use online tools (Chawdhry et al. 2012). This reluctance was addressed by Wang
and Huang (2016) who asserted that users who are not well trained are more likely to be
reluctant to use a new technology. Further, separticipants lack the proper knowledge and
experience to employ the advancement of cloud computing in their education. Similarly, they
may resist any newcomer of technology and even create a hesitation barrier towards the
utilisation of VLE tools for wtth participants seem sometimes have no motivation to embrace
YR O2y(iAydzS dzaAy3d GKSANI NBALISOGAGS [ 9d ¢KS d
by widening their knowledge and understanding of the technology (Anuar et al. 2016).

User Experienceand Expectations

With regard to user experience and expectations, the finding highlighted issues concerning

user intention to use, application of cloud computing in education, perceived benefits, user
satisfaction, and user expectations. The findings aldied the extent to which participants

are confident of the importance of VLE tools and cloud computing applications. This is as
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2012). The results identified a relationship between having knowledge and being aware of the
importance of the technology. However, some interviewees argued that the absence of

implementing ad the use of cloudased tools and applications into the annual evaluation of
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teachers, would make them gradually abandoning such tools as they are not promoted by the

HEI. Another indication was pointed out by a teacher who highlighted that officialsoare

aware of the importance of VLE.

In regard to collaborative work, students interviewees expressed their views that they are not

engaged in such projects due the lack of organisational culture which is anticipated to promote

these activities.YeboahBoaeng and Essandoh (2014)Xdressed conformity with work

culture and style as a critical factor for implementing a technology. Milne (2007, p.28) states

i K Ithe challenge now is to develop an organisational culture where sharing knowledge is

the norng Therefore, the dissemination of the proper knowledge among users in HEIs would

enhance the culture of collaborative VLE and any application of cloud computing.

The users in HEIs are willing to use a CBCVLE tools. Their intention to use such tools can be
endA &l 3SR GKNRdAAK2dzi (GKS AYyGSNIBASSESSaQ NBalLkyas
and implementation of more than 15 clodzhsed applications in their learning and teaching

activities. Therefore, the users are eager to obtain free cloasied apptations for use in

their educational and collaborative activities. Another indication is that the participants
highlighted and expected various features and elements they are missing in their current VLE

tools. Animplication of this is the possibilityatttheir suggestions indicate their desire to have

those features in their future VLE tooldew and Kadir (2016a) assert that when teachers

observe an appropriate and coherent content design their intention to use VLE will be
increased.

Oneoftheissued KI & SYSNHS&a FTNRBY (KSaS FTAYRAy3Ia& Aa dz
[ .1 [ 9® LG glra SyOft2aSR Ay 42YS LINIAOALIY(GaAQ
of cloud computing are anticipated to be included in their VLE tools. Moreover, some
participants indicated their continuance to use clehdsed applications regardleizat the

HEI regulations do not take this aspect as measure in the annual evaluation of faculty
YSYOSNE GSIOKAYy3 FLLINRIFOKSad |1 26S5S0SNE a2Y$s
willingness to use a CBCVLE as their preference expected to be traditionabpapdrtools

in learning. However, Mouakket (2015) addresses the obvious effect of satisfaction on
continuance intention and the effect of habits and enjoyment to increase deé@ S NBE Q
continuance intention.

The users in general indicated various examples of ebased applications and sites that

they use either in their HEIs for educational activities or for personal use. Google Drive,
Dropbox, and Google Documents which are tiyosloudbased were the applications and

sites highlighted by the participants. Furthermore, participants highlighted cloud computing
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tools for: sharing files and documents, files storage, email, communicating with other users,
collaborative editing, supgrting educational activities, enhancing teaching and learning,
providing alternatives for PC software, collaborative projects and assignments, assisting
course management and delivery, course assessment, and scheduling tasks. The diversity and
the wide range of clouebased applications and tools that users in HEIs are familiar with can
help them to accomplish their educational or personal tasks. Although this cannot be
generalised as there will be a proportion of users who would struggle with newcomer of
technology, however, intensive training programs would eliminate any associated effect.

Some of the issues emerging from the findings relate specifically to motives which were also
stressed to be important to push users to utilise collaborative VLEs. Nlotivaan be created

through rewards for students such as extra marks or for teachers such as points in their annual
SOl fdz2 GA2Y k| LIINI Aalfd ¢KAAa Aa O2vyewdrdandyld oAGK
recognition programmes can positively affect motivaf ® { A YAf F NI @8 X LISSNA 4K:
and are capable of using VLE tools would motive other students due to peer pressure. Rossing
(2012) found that peeassistance helps students understanding related to functionality and
AYLINR@Sa (GKSANOEWEINSYDOSE W2y 2F 02

Regardless the motivation, users must not be left discouraged to the extent that they may
abandon the use of a CBCVLE. Discouragement may occur as a result for an HEI procrastination
towards solving and eliminating obstacles that may face teerai The variety of related
challenges and concerns may also be considered as a rich source for discouragement. The
findings revealed several examples of causes of discouragement such as low speed and less
availability of Internet connection, low technicknowledge, frustration and doubts about

cloud computing. Moreover, some teachers seem to be discouraged as they get a high
teaching load. This finding is consistent with Hea&imestha et al. (2005) who indicate that

the higher workload of teachers, thagher discouragement they have regarding the use of

VLE.

Ly GSN¥a 2F dzaSNARQ Sy3F3ISYSyids a2yYS (S OKSNAE Y
tools while others were the cause for not utilising VLE. This indicates that the role of teachers

in this regard is crucial to keep their students engaged with online and collaborative activities
using VLE tools. Users also can be engaged as teachers allocate VLE tools as the main medium
for communication with which users find themselves limited to. Howevevai asserted by

some teachers interviewed that students may lack the proper communication channels within
VLE tools to the extent that they cannot proceed further in collaborative group projects. This

situation discourages students from working collabarelly, and instead they prefer to work
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individually. Valcheva et al. (2015) argue that the implementation of cloud computing into

learning process would enhance student engagement with opportunities to have access to

real world learning. However, studentsawv different levels of engagement in their learning

through collaborative online courses (Haklev and Slotta 2017). Similarly, Vitkar (2012) asserts

OKFEG GKS AYLX SYSydldAazy 2F Ofz2dzR O02YLlziAy3
engagement.

Regardingthe 8NEQ O2YLISGSy OS> | ydzYoSNI 2F AY(GSNIIASH S
fully ready to use of a CBCVLE. Another group of the interviewees stated that students are not
competent, and they indicated that some require more awareness and also they need to

improve their knowledge. Further, some users also addressed other actions to improve
a0dzRSyiGaQ O02YLISGESyO0S: (KSaS FINBY Sy2dzaAK (NI AYyA
[ 9 I RSljdzr S AYyF2NXIGA2Y YR 1y26f SREST (S| OK
G22faz |YyR | 9LQa & dziOhJhalditherl hgrid, teSoficb2vateédhighyY Sy G ®

considered as partially competent and moderately competent. These actions include: more

I+

training, motivation and time assigned to their timetables, training and wongshéurther

training sessions, incentives must be present, and presence of technical staff in academic
departments.Overall, most of students who were interviewed see themselves as partially

competent, and also the majority of teachers categorise themsehgepartially competent to

use a CBCVLE. Perceived competence is discussed by Hew et al. (2016b) who claim that it has

I ANBIG yR LRAAGAGBS AYLI OG 2y dzaSNEQ AyaSydaaz
FFFSOG dzaSNBRQ O2 Yacddss ® ydinPutess,dzbitivarel aad tHe Interhed, M3

well as their familiarity with computers.

Concerning users' experience in sharing resources, from their responses, the participants
highlighted various applications and services such as Google drivehdxrdpmail, Google

Forms, Google Docs, WhatsAmail, Google Classrooms, Blackboard, FTP, HEI portal, and

ASAS program for correspondenddoreover, the participants stated that they have

experience in sharing versatile types of materials includingseonnaterials, questions papers,

assessment samples, scheduling the exams, scheduling the meetings, documents, PDF files,

videos, images, learning materials, PowerPoint presentations, Views, and scheduling tasks. In

this regard, Erturk (2016) pointsouttita § KS 0 SGGSNJ G KS dzaSNBQ ailAffa
and satisfaction they will have in their collaborative VLE.

2 A0K NBIFNR G2 dzaSNARQ O2YYAGYSYyGsX RAFTFSNByld OGA
the interviewees. Some users tend to focus ordynanethods of learning and teaching while

others are in favour of new ways that is supported by technologies. On the other hand, some
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users have been devoting themselves to the changing technology including mobile phones

and their dramatic developed appditons. Therefore, this makes it easier for them to accept

and use any anticipated technology. Young users especially students are particularly attached

to their mobile devices and prefer to view their learning materials through them. They look

formobilit | yR ljdzA O] UGN} yal OdAzya IyR LINRPINBaa Fa i
This is consistent wittierturk (2016)who expresses that the greater commitment to the

technology; the more satisfaction is expected.

The findings proved that participantseaaware of the benefits of utilising the CBCVLE tools as

they perceived them. The benefits of a CBCVLE are: wider usability and utilisation, easier to

use, easier to collaborate, efficient assignment publishing and managementfimeal

notification, acces to resources, lower cost, shared hardware resources, fast and easy access,

fast communication, selissessment evaluation, chat and instant messaging, save time and

efforts, effective education, collaborative editing, reliable IT resources, better upgost,

AYGSNI OGAPS SY@ANRBYYSY(HZ YR Y2NB SFFAOASY(H I C
gl a KAIKE& NYGSR o0& dzaSNAR FT2f{t26SR 068 4G9l aAiASN
a02NF3SEd ¢KS LISNOSAGBSR dza S vl eyiffaicéitheude oflaK A & Sy @
CBCVLE. This, as arguedMiuakket (2015)¢g A f f KI @S |t a2 | 3INBFG AYL
continuance intention.

Conversely, the findings highlighted drawbacks and challenges of utilising CBCVLE tools as
perceived by the interviewes. They include: security and privadgternet connection,

network problem, lack of knowledge, loss of information, lack of hardware, not compatible

with mobile devices, misuse of applications, lack of restrictions on the use, access difficulties,

unableto upload a folder, complexity of the design, unable to save old course files as archives.

row column design of the interface, increased system downtime, small font size, small icon

size, overlapping, disabled features, lack of communication tools wittests, exaggerated

tabs and links, security, no integration with other systems, traditional interface, absence of

integration of course materials and applied exercises, delayed login, and disorganization.

G{ SOdzNA & FyR LINAGI Oe¢ erk particularly ysiieSshidy 1§/ithe O2 yy SO
AYGSNIDASESSas F2tt26SR 08 GbSGé2N] LINRoOfSYatc o
concurrent challenges may distract them from accepting collaborative VLE, these issues can

be best managed by HEIs and convert the nadshem to drivers for increased utilisation of

CBCVLE.

¢KS FTAYRAYIa ARSYUGAFTASR dzASNRQ al dAaftlkOlAzy 27F

the participants revealed their satisfaction while a similar number of them were mainly
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dissatisfied.One of the causes of this dissatisfaction was that current VLE tool is not
collaboratively used and many of the features are not even enabled. Satisfaction was

identified by researchers (Joo et al. 2017; Lee 2010) as the primary cause for perceived
usefulress and a consequently continuance intention to use. These findings are consistent

GAGK 2KAGS SO td ovnnpd 6K2 ARSYOGATFEe || NBEF GA:
usefulness with which users are more in favour with clbaded collaborativeasks than with

traditional methods.Mouakket (2015)confirms that satisfaction has a positive impact on

dza SNBRQ O2ylGAydzad yOS AyiGSyilirazyo

CdzNYyAy3a (2 (GKS FAFTGK NBaSEHNDK [dSaidAaz2ys yl YSE:
make it suitable for the HElsyY h Yl yKé s (GKS AYGSNBASESSaE NBEOSH
FSIGdzNBao 2F O2ft 02N 0ABS [ 9 (22tad G9FFAOA
LI NI AOdzE F NI @8 ARSYUGUAFTASR o0& LINIAOALIyGA F2ff 2,
dzA SNE ¢ SNJICRR 2FIFPS Y2NB GAYSéES FyR . SGAGSNI LI | G-
Users went further to expect features available within thrakty applications such as Drobox

and Google Drive to be built within their VLE tools. Users also revealed rteipected

facilities to be incorporated in their VLE tools. There were 31 facilities mentioned by users
GKSNBIFE GaKFNARYy3I NBaz2dzNDOSa¢ ¢l a vyzadafte LRAYGISR
SIHae dzaSés GOKIFGUGAYAEST |y FRer, &huphlieNd padiSpRntsa G 2 NI 3 S
provided some suggestions to overcome the current issues within their VLE tools. The features

and tools listed above which are expected by participants in HEIs far exceeded the list
mentioned by Bouras et al. (2001) (see set8d).

Additionally, the findings highlighted 29 anticipated elements that the participants would like

to see in the user interface of future collaborative ILE 2 f & @ ALy GdzA 6 A @S A O2yat
RSaA3dyéeé ¢SNBE |Y2y3da 2GKSN) St SySyida adza3iSadasSR o
aspects are not within the scope of this research, these issues remain annoying to users.
Furthermore, users emphasised 24 desigpects that may be taken into consideration when

L FyYyAy3 YR RSAAIYAY3I |+ [ ./ [ 9d a! GGNI OGAGBS A
LRAYGSR 2dziz F2tt2¢6SR 0@ aaAYLI S RSaAdye | yR ¢
21 drawbacks thatl KS& ¢2dzf R y2d tA1S G2 aSS Ay GKSAN =
O2YL} GA6tS 6AGK Y20AftS RSOAOSE yR aO2YLX SEA
highlighted 31 features to be included in future VLE tools to support collaborative activities.

T62 2F GUKSY GKAOK gSNB AYRAOIGSR o6& Yzad 2F (K.

GOKI 6 ® 51 NBFAEK FYR 2Fy3 6HAMHO | RRNBEASR (iKSE
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that caused the participants in their study to expect future features tmatadready available

in their VLE tools.

With regard to outcome expectancy, the users showed realistic examples of confidence to use
cloud computing to support and improve their collaborative VLE. They proved their desire and
ability to employ thirdparty cloudbased applications and services to support their learning

and teaching activities.

Factors Affecting the Use and Acceptance

Turning back to the third research question, a set of factors have emerged from the survey.
These factors were dividethto two categories; motivators and disincentives. The first
category includes aspects with which the use and acceptance of a CBCVLE would increase
while the second deters utilisation.

With regard to motivators, the findings revealed various aspects inmaudiser desire to
change, user experience, user skills and knowledge, high performance service, easy course
management, effective course delivery, enhanced collaborative activities, clear policies, user
readiness, HEI readiness, user satisfaction, uigiital support, organisational culture,
individual initiatives, attractive VLE software design, and peer pressure. Collaborative group
based incentives were highlighted by Milne (2007) to enhance the outcomes of groupwork if
designed appropriately.

Regarihg the disincentives, the results presented various issues that may affect the use and
acceptance of a CBCVLE. These disincentives are: latkragt connectivity, security and
privacy concerns, bad or complex VLE software design, lack of knowledggpartse, lack

of training, lack of technical support, ICT Knowledge gap, limited technical knowledge, digital
divide, resistance to change, uncertainty with new technology, lack of devices, loss of control
(centralisation of ISS including VLE), and tdckcademic or administrative pressure to use
VLEs. Bandura (2006) concludes that disincentives represent the negative forms and
expectations of outcomes in any context. This implies that these disincentives can be
extremely controlled and dramatically ceerted to serve as incentives.

The following is proposed which can increase the level of acceptance of a CBCVLE:

Training and Dissemination of Knowledge

Technical knowledge

Narrowing digital divide

Confidence for change

= =4 A4 A -

Promotion of certainty with new tdmology
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Academic or administrative pressure to use VLEs
Users' competence

HEIs' capacity

= = 4 -

Institutional support

6.7 CHAPTER SUMMARY

The chapter presented the process and characteristics of survey 2. The results were analysed

and significant issues that relate CBCVLE were identified. The results were categorised into

five themes as follows: (1) ICT infrastructure and services in HEIs in Oman, (2) operational
SYOGANRBYYSYyGZ o600 dzASNI SELISNASYOS +yR SELISOG!
acceptance, (5) dwral influences.

The purpose of the interviews was to explore the factors affecting the use and acceptance of

a CBCVLE by users in HEIs in Oman and then to identify the areas that need consideration

when employing such system. Five themes were identtiledassify issues emerged within

the analysis. The findings indicate a lack of sufficient ICT infrastructure and services.
Collaborative VLE in HEIs in Oman was examined and stated while factors that relate to HEIs
GSNE ARSY(GATASROD rahle ddBcRS NdEessizg A HIere hihlighdizn

regard to operational environment, a wide range of concerns and challenges were identified

by participants. Various issues were found to have an impact on the use of VLE tools and
collaborative environmet.

In regard to user experience and expectations, participants highlighted issues that relating to
dzZaSNRa AyiaSyidAazy G2 dzaSsz LI AOFdGA2Yy 2F Of 2dzR
satisfaction, and user expectations. Factors affecting tlecamsl acceptance of a CBCVLE were

also highlighted and classified as motivators and disincentives. Both categories were explained

and supported by examples from the participants points of views. Finally, cultural influences

will be discussed and presentéal highlight their possible effects on the use and acceptance

of a CBCVLE (s€kapter7). Interpretations and discussion of the results will also be provided.
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CHAPTER 7:SURVEY 2 ANALYSIZPART 2

This chapter discusses the analysis of the cultural influences revealed in the participant
responses to survey 2. Cultural issues that may have an impact on the use and acceptance of
collaborative VLE are identified and discussed. Simil@htapter6, this chapter contributes

to the framework which represents a draft version of the final framework that will be

discussed in Chapter 8.

7.1 INTRODUCTION

Culturalinfluences, as discussed in sectib, are reflectedn various issues with which users

of VLE are prevented, partially or ultimately from using related apps and tools and even from
participating in collaborative activities. Gender, for example, wdndcely have an effect in
some western countries, however, it could constitute a barrier in some eastern countries such
as Oman concerning collaboratmerk. Chapter 6 provided information about the process of

4

data/information gathering in survey 2 and iah OA LJ y i &4 Q AQé&predehtddiveS NA & (G A O 4

selection of quotesof responses are provided in Appendix 7.

7.2 CULTURAL INFLUENCES

Table7.1 showsthe subthemes and issues that emerged from the interviewsespect of
cultural influences on the use and acceptance of a CBCVLE. It briefly lists the aspects that the
interviewees considered important regarding the use and acceptance of a CBCVLE iofterm

the local culture in Oman.

Theme5 SubThemes Issues

Cultural influences on | Family A Members obligations and

the use of a CBCVLE commitments

Restrictions on girls

Level of education

Level of IT skills

Family Characteristics

Beliefs and religious practices
Collision withreligious
instructions

Indirect effects of religion
User interface

Use of native language (Bilingual
Interface)

Religiousinfluences

T 3>| B> > D B

Language

T 3> B>
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> > D> DD

>

Use of multiple language
(Multilingual Interface)

Use of Englistanguage only

Lack of adequate English langua
skills

Users practice for translations
Integrated translation

HEI official language

Language of delivering
educational materials and
applications

Users preference of languages fc
delivering educational mateals
Quality of the language used in
the communications

Customs and traditions

> >

p

Flexibility of customs and
traditions

Openness to other cultures
People commitment to local
customs and traditions

Big cities vs remote areas
Restricted communication
betweenmale or female
Recognizing the purpose of
communication

Lifestyle

Characteristics
Anticipated benefits
Negative effects on lifestyle

Gender

T 3> | B D> >

™

T > D P>

> > >

Gender differences

Negative effects of gender
Female privacy vs recording
lectures

Interaction betweerdifferent
genders

Family restrictions

Conservative society
Unexpected behaviour

Misuse of technology

VLE software design
considerations

Masculinity vs femininity
Current state of genders in HEIs
Appropriateness of materials and
applications fogenders
Capability of females to use the
technology

Role of the educational
environment

LASNDRAE 200dzLJr G A
of local community

Females criticism
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A Hesitation to participate with the
opposite gender

A Geographically affected areas

A Community awareess of the
benefits

A Nature of the communication
between different genders

A Modern needs vs the contact anc

collaboration between genders

Age effects in embracing

technology

Sociamedia

Internet

Mobile applications

ICT

Customizing a cloubased global

service, application, or innovatior

to local culture

A Annoyance ofdverts

A Fear of openness to other culture

>

Age

Local culture and
technology in Oman

T > D D >

Table7.1: Cultural influences on the use of a CBCVLE.

The participants were asked to select which of the following would have the most influence

on the use of a CBCVLE (dress, religious practices, customs and traditions, gender, age, social
values, family obligations and pressure, and «werbal behaviour).

Table7.2 shows the frequency of the eight factors (shown on the table) as specified by the

participants.

Theme Frequency Positive  Negative Neither ~ No Impact
Impact Impact Specified

Dress 3 - - = 3
Religious practices 8 2 4 1 1
Customs and traditions 9 2 2 4 1
Gender 6 - 2 2 3
Age 5 4 2 =
Social values 7 - 3 4 -
Family obligations and 11 5 3 3 =
pressure

Nonverbal behaviour 6 1 3 2 -

Table7.2: Users rating factors that would influence the use of a CBCVLE.

¢KS TIFOU2NJ aCl YAf @& 2 offedquehtlylidergifiedby the/pRriicipdN® & & dzNS €
(N=11) as the most influencing factors on the use GBCVLE. Among 11 concurrencies of the
same factor, 5 participants stated that this factor has a positive impact while 3 participants

assigned a negative impact to it and another 3 participants have not specified any type of
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effects associated with theiréaA y 3® ¢ KA & Fl OG2NJ 61 a8 F2ft26SR 0.
(N=p0 YR awSft ANES).2dza LINI OGAOSaé¢ o

¢KS G2L) G2 FIFLOG2NBR NIGSR o0& GKS LI NILGAOALN y(a
LINS & aNzNB ¢ | Y R N=)! GnSthe other hand, the partidipy 6 & NJ §SR awSf A =
LINY OGM06at ao60iKS Y2ald AYLRNIFYyd FFOG2N) 6A0GK |
Gl tdzSaé¢s>s aClYAt@ 20fAJWPENBYE 10BRD BINB ESHZNIE NS a 14y
factor wasdentified by 3 participants who stated th#ithas no impact on the use of a CBCVLE.

The next few sections will highlight these findings with regard to the types of responses of the

participants with links to evidences.

7.2.1 Family Influences

In respect to family influences, thmarticipants were asked whether the family in Oman can
influence the extent of utilisation of a CBCVLE. The clear majority of participants in general
positively agreed with the statement. Participant TL2 highlighted some concerns that parents
may have towads their daughters when using such technologies.

Some interviewees such as TL4 highlighted the level of education of a family which can play a
critical role in supporting or opposing the use and acceptance of ddasdd applications and
services.

Particpant TL5 was confident that not all families would accept the new environment,
especially with the presence of some fears in regard to privacy.

Table7.3 shows a summary of the responses in respect to family influences. It describes the
extent to which every type of family identified by the participants, would affect the use and

acceptance of a CBCVLE either positively or negatively.

FamilyCharacteristics Influence Representative Responses

Well educated family Positively dit is depending upon the educational level o
0KS FlLYAfe&zT X {23 AY
RAFFSNBYOS gAatt oS
levele ¢ [ n

Technologyfriendly family ~ Positively X adz2NBf & (GKS {y26ft St
experience in ICT will surely increase the
utilisation of clouebased [VLE. ¢ [ ™

Openminded family Positively dopenminded families that love knowledge
love to know that youove to be open to many
things to know therd  { ¢ m

Young parents Positively X FF YAf ASE 2F &2dzy3a
a0l 3sS 2F e2dzik X F2N
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more knowledge and can enter the system a
make sure the system is educatiaghal ¢ [ ™M |

Mature parents Negatively X YR G KSNB | NB Y2 (K¢
thea G 3S 2F 3IAy3IZT X
impact will be preventing the student from the
dza & X [ mMH

Restrictive family Negatively d&Not every family will accept that my boy or r
girl is having a collaborative work in ¥LE ¢ [
Culturally sensitivéamily Negatively dYes, sometimes some parents refuse to she

their sons with a female studegt. ¢ [ c

Family living in modern cities Positively din the villages there is no awareness about .
the techniques and therefore will have a
positive impact irtities and negative in the
vilages¢ ! ¢ m

Family living in rural villages Negatively &¢ 2 a2YS SEGSyd KI @S
difference of cultures, customs and traditions
between families, towns, countryside and
mountains¢ ¢ [ mc

Societechnology family Positively & ow families compete in community
development { ¢ p

Table7.3: Summary of responses in respect to family influences.

Participants were asked whether they agree famipbringing with good experience and
knowledge in ICT would encourage the use of a CBCVLE. Almost all the participants agreed
that this would play a crucial role in facilitating the way for children to accept and use a
CBCVLE. As stated by the participaiatsiilies with adequate ICT knowledge and experience

will be more aware of the potentials of the technology and therefore they will support their
children usngit.

On the other hand, some familiegith lessknowledgeof ICT, may ultimately concentrate

more onthe concerns and issues thame benefits. In this way, a family will become a barrier

for the use of the technology by their children.

7.2.2 Religious Influences

In a Muslim country like Oman, normally people have beliefs and religious prattiitese

different from western countrieswhere Islam is a minority religioherefore, the views of

the users were explored to ascertain whether religious practices would have any influence on

the use of a CBCVLE.

Participant TL6 raised an issue of difficultycallaborating with a research partner from a

different religion. The participant stated that this will affect the collaboration negatively but

Ay GKS f2y3 GSN¥Y | a0SUGGSNI O22LISNYF GA2y |Y2y13
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same participant raisgtother issue regarding religiously unacceptable online communication
between people with opposite gendand the nature of the language phrases used by young
users facilitated by VLE software tools.

It was stated by TLi®at blocking social sites lspome countries in the region is not the proper
solution to overcome the challenges raised in regard to religion instructions. It was argued by
the participant that youth should be educated and given awareness of pros and cons in order
to achieve a good usef these sites in the way that it does not contradict with the religious
beliefs and expectation. Therefore, incorporating these social sites with CBCVLESs will enhance
them as well as limiting the negative effects that can arise from such use.

ParticipantST1 believed there would be great impaatsocial values which ultimately come
from religious roots. The participant stated that there will be objections in aspects that relate
to religion and consequently this will somehow affect the use of a CBCA4 @sscribed by

the participants, there is an indirect impact of religion on related issues which will

consequently affect the use of CBCVLESs.

7.2.3 Language

It is ultimately a natural feeling aritis more comfortable when someone is using their native
languag. This is being stated by TL3 wditessedusing a technology that utiliseébe dza S NI &
native language will guarantee more use and acceptance than if it was provided in a different
language.

Moreover, TL4 asserted that producing any educational matgfial i dza SNR& yIF GA @GS
will assure speedy acceptance by the user compared to presenting it in another language.
Using only the English language for VLE tools will negatively affect their utilisation. TL5
indicated that not all users are capali¢ using the English language, and therefore, some
users may get lost if no alternatives are available.

Similarly, participant TL5 argued that some social media sites such as Facebook have bilingual
interfaces. Additionally, the effective use of icons in thesessimake the user intuitively
understand the icons even if the site is presented in another language.

Another participant confirmed the need for provision of an Arabic interface along with the
initial English version, especially for the foundation yeadsius who come to HEIs with lower

levels of English language. Participant TL1 whom first language is neither Arabic nor English
also indicated that they alternatively use Google Translate to understand correspondence sent

to them within their HEI.
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Participant TL1 suggested that the proposed CBCVLE should integrate a translation service to

provide users with options to use an interface with their respective native language. For

example, a student could be able to get a forwarded document translated to tneiher

language. A common example of a wiedised application was mentioned by participant TL2.

Chrome, a popular web browser for either PCs or mobile devices provides online translation

F2NI FEY2ad Fye LI3AS G2 GKS dzaSNRa ylF GABS 1+ y3Id:
Another participant TL10, highlighted the same issue and suggested that also to have a
multilingual interface to include one international language and one local language. In terms

of communication between users, one participant indicated that it may be affected when a

userlacks the proper level of English language skills. TL16 considered the lack of adequate

English language as the biggest drawback in the learning environment where the required
fly3dza3S a1Atfta INB y2i LRaaSaaSRmEnglishigl a adl
a common problem which may affect different aspects including the use of VLE tools. Also,

the lack of adequate English language was highlighted by ST9 and ST14 who were students.

They stated that with a lower level in English, students naitl be capable to use such VLE

tools.

7.2.4 Language of Delivering Educational Materials and Applications

The participants were asked whether they prefer delivering educational materials and
applications in their native language or in Englidible74LINRE A RS & | &adzyYlI NB 27

preferences of the language for delivering educational materials.

Native Language English Language Either/Both
14 13 8

Note: No response wagcorded from 3 participants.

Table74Y ! aSNB Q NXBa LRy a S dor delSeding MdRidayodal niaterials.t 1y 3dzk 3 S

The participants (N=14) preferred their native language be used for delivedincational
materials while nearly a similar number of them preferred English language. The remaining
participants chose either option based on some conditions and circumstances.

One of the faculty members, TL20, argued that producing educational materidds local
languages will partially eliminate the difficulties faced by students whom English language is
lower than the minimum standard to pursue their studies and any related educational

activities as well as using VLE tools.
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As presented ifrable7.5, the participants who preferred native language highlighted the
reasons for their preferences for delivering educational materials. Nearly halbeétivho
preferred native language stated that it is easy to understand the content delivered in the

native language.

Reasons to prefer native Frequency Representative Responses

language

Easy to understand. 7 A prefer my native Arabic languagecause | can
understand and benefit as much as possible frc
this systent  { ¢ ™

Speed of reaching 1 XLG gAff NBIFIOK (KS ai

information. Y2U0KSN) G2y 3dzS 06S0Okdz&$

Less effort from the 3 dThe best language in the mother tongue and t

student and theeacher reason it does not require effort from the studel

in translation. YR GKS GSIF OKSNI My (K

Easier to explain and give 1 X SELX FAYyAyYy3 {KSreduiredz

examples. a lot of giving examples and the more example:

related to the environment and culture, the
clearer and better and easier on both ends of tt
SRdzOF GA2yEf ¢LIMNBOSaa X

NO REASON SPECIFIEI 2 dYes, personally, | prefer to present it in the
mother tongues c¢ |

Table7.5: Participantsteasons to prefer native language.

The participants, who preferred English to be the language for delivering courses and
educational materials, indicated their choice as being the current state in their HEIs where
English is used officially as an academic language. Some of the particighotsed their

experience and proficiency of English as the reason behind their choic&gbis.6).

Reasons to prefer English Frequency Representative Responses
language
It is the language of science. 1 XiGKSe 32 G2 GKS g2

English for like as eonfiguration, as
ddzo YAGUGSR GKSAN &L

TL2
The official and academic 4 XgS INB adAftt dzaAy
language of the institution. language of education here in the College
X¢ ¢[p
aSNDna SELISNAS 3 X L RAR &addzRé Ay 9
proficiencyin English. teach in English. If the work asked me to (

that then | will prefer to do in the English
language¢ ¢ [ p
Language support of scientific 1 dn Englistbecause the names and terms
terms. used are different from those in my mothe
tonguee { ¢ H
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Reducedrisk of translation. 1 dn English, there is no real problem with t
language, and perhaps the difference in
translation has changed the meaniag. ! !

Popularity of the language. 1 X. SGGSNI Ay 9y3afAaK

world is using this language to
communicate and others. { ¢ b

NO REASON SPECIFIED. 2 oBestto be in English. ¢ [ mc

Table7.6: Participantsteasons to prefer English language.

In regard to the remaining choice, which is about using either language for delivering

educational materials, the participants specified five reasons for their choice as liStatle

7.7.

Reasons to prefer either
language

Frequency Representative Responses

Use both languages.

The context of the course.

The level of difficulty of the
content.

The language of other
members of groject.

The official language of
education system.

No reason specified.

1

d have a 50/50 idea about this, because if |
said that yes | wilprefer native language
because people feel comfortable but my ide
is that we should use English also because
sense for higher education and for so many
20KSNJ GKAYy3a é6 S¢[yoeSS
dlt depends on what is the modetbe
learning like if you are using English as the
language for learning then we have to have
in English, it depends on what subject we a
learning and what is the mode of learniag.
TL7

oDepending on thelifficulty of the article, its
plainness, if the article is easy or simple, it i
best to use the English language. If the
material contains large terms on the studen
| will use only the Arabic language. ¢ [ ™
dlt depends on the members of the project,
but | consider using my own language o.
T3

Xh¥ O2dNBESsE GKAA RS
teaching or the language of education. The
Arabiclanguage was better because the
student when he learns in his language, he
makes one effort to the content of the articl
so that the content can be understood and
expressed in his style while if he learns
without his language here he needs to mak
a doubk effort one language and the other
content Subject. ¢ [ y

A would love to have it in my own language
but | don't mind the English anyway. { ¢ c
oBoth languages. { ¢ T

Table7.7: Participantsteasons to prefer either language.
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In general, the delivery of courses and educational materials in enative language would
force the user (especially students) to make multiple efforts in translating, révigw

understanding materials, and expressing themselves.

7.2.5 Customs and Traditions

zad2Ya yR GNIRAGAZ2YA LIXLF& F ONHzOAIE NRES Ay F

Therefore, this section discusses whether this aspect has an effectona GBB¥LE (1 KS dza S N& ¢

perspective.

Nearly half of the interviewees responded by expressing that customs and traditioraffect

the use of a CBCVLE. Some of the participants such as TL5, highlighted a positive impact while
others indicated negative effects.n@ participant indicated that the local customs and
traditions in Oman do not strictly disallow the use of a new technol®gyticipant TL10
described the Omani society as an open place which would not deny the use of a CBCVLE. TL13
expressed the view thigdhere would be no effect, except for privacy which will be the main
concern in terms of customs and traditions.

In regard to students and young users, participant TL20 clearly stated that they are not strictly
influenced by the customs and traditionsrigspect of using new technologiedn the other

hand, a similar number of participants expressed their views thattstoms and traditions

would have an impact on the use o€B8CVLE. Some patrticipants such as TL2 and TL3 stressed
that it may have an effct on people living in remote areas of Oman, but not others as these
people are enormously attached to the localstoms and traditions

Participants such as TL6, ST2, TL9, TL11, TL12 and ST12 identified the causes of the effects
which have impacts on theommunication between genders. Thus, for overcoming possible
effects of customs and traditions, TL2 and TL3 suggested that educating the users and keeping
them aware of the benefits of the new technology including applications and services would

eliminatethese effects.

7.2.6 Gender

The gender in general or liaising, communicating, working and collaborating with the opposite
sex in particular are culturally different from one region to another. This section discusses the
LI NIAOALNl yiaQ NBaLRyaSa Ay and igights Wikt theBe | Y R

aspects have an impact on the use of a CBCVLE.

187

LINJ



Table78 A Y RAOI 1Sa GKS GKNBS adliSySyia RA&aOdzaasSR A
views. The table shows the number of participants from every gender who responded to the

different cases of the statements.

Statement Case No. of Response: Males Females
The gender would be an issue when With 10 3 7

using a CBCVLE. Against 18 13 5

The male would have more power ar With 8 2 6
freedom to use a CBCVLE than femé Against 24 17 7

The female would be criticised for ~ With 20 11 9
collaborating online with males in

educational activities. Against 11 7 4

Table7.8: Participants' responses to the statements in respect of gender.
CNRY UGKS TFSYItSaQ LISNRLISOGAQPSE GKSNBfrss SNBE 17 T
statement compared to 5 female participants who disagreétbwever, only 3 male
participants agreed with the statement.
Participants were asked whether gender would be an issue when using a CBCVLE. Even though
some participants agreed with the statemt, nearly half of the participants (18) expressed
that there would be no impact of gender on the use of a CBCVLE. On the other hand, some
participants (10) indicated that gender would have an effect on the use of a CBCVLE.
Participants TL2 and TL5 gaveealistic example from their learning environment where
gender had an impact on the use of a clehabed social applications. They have experienced
issues by joining a mix of genders in WhatsApp groups which initial purpose has change to
offer their membaes a place for making relationships or further behaviour that are culturally
and religiously not accepted. Participant TL5 also mentioned video call or video conference in
which a female student is restricted from participation by their parents or families
Other participant (TL3) stressed that the aspect of gender would go to the advantage of female
users who, as described by the participant, are more devoted to technology and learning than
males. Another participant, TL2, suggested that gender shouldkentinto consideration in
the design of applications and any relative interfaces.
The participants also were asked whether the male would have more power and freedom to
use a CBCVLE than female. The majority of participants (24) did not agree withte¢hgestia
in comparison with 8 participants who showed their clear agreement.
The participants who were against the statement declared that both genders have equal
opportunities dealing with the technology. TL4 indicated the high and noticeable number of

female students in their respective Colleges.
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Participant ST3 went further and indicated that females would accept and use a CBCVLE more
than males due to their long stay at homes, compared to male users. Participant TL6 also had
a similar view. Thearticipant stressed that males have more chance to be busy with other
things than education. Thus, females are more available and have more free time than males,
and therefore they have more opportunities to use the VLE.

On the other hand, the participastwho agreed with the statement expressed their views.
TL5 stated that except for those open families and those who have lived abroad, a large
number of families still see males using these technologies more than females. The participant
pointed out that psting personal videos or photographs by males are done without any
restriction, but if these materials relate to females then more restrictions are applied where
culture and religion have an impact over the use of such a technology.

Participant TL11 indited the effect of culture on females who cannot interact easily with
males within a VLE. The participant was convinced that this aspect gives males more
opportunities than females to use a VLE. Participant ST6 described Oman as masculine country
which gies advantage to males to use VLEs and the related technologies.

However, participant TL1 opposed the statement and identified the strengths which support
the idea that females became more capable to use the technology. From their observation,
the participant indicated that the number of females compared to males if it is not more it will

be approximately equal.

The educational environment including the applications of VLE tools as stated by TL8 would
play a critical role to support the power and freedomafe gender over the other. The

LI NHAOALIF yiG AYRAOFGSR GKFG GKA& A&aadzS Aa | FFSC
they are males or females. This includes students, administrators and academics.

The patrticipants were asked whether female woudddriticised for collaborating online with
males in educational activities. In total, 20 participants supported the statement while 11
participants were against itParticipant TL5 differentiated between female teachers and
female students, whereas the $irwill not face a criticism especially from their families as they
are doing their jobs since they are aware of the nature of such jobs. However, the participant
indicated that female teachers may be criticized by the community excluding their family
members. The participant stressed that both male and female students are found to have a
hesitation to participate with the opposite gender. The participant associated this hesitation
to the local culture and the region itself. As stated by the participam,gbnder differences
affect more those students who came from rural areas in comparison to those who live in big

cities.
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The participant TL6 stressed out their experience to setup discussions among students by
creating a WhatsApp group including mixed gersd As mentioned by the participant, female
members asked to have a special group for females to avoid any criticism. Other participants;
TL14, AT1 and ST2 referred this situation to the culture of Omani society in which contacting
the opposite sex is natccepted. Participant ST13 outlined some solutions to mitigate the
effects of this situation. It includes: (1) collaboration must be for the purpose of education
only, (2) close supervision from HEIs, and (3) family awareness and knowledge.

On the other land, some participants such as TL3, TL12 and TL19 expressed their
disagreement with the third statement (s€kable7.8). Participant TL12 believed that the
society has already started developing knowledge and once the community becomes aware
of the benefits and the nature of communication between different genders, definitely it will
be accepted. Participant TL19 highlighted that the Omani society recodisinesdern needs
including contacts and collaboration between males and females in different aspects of daily
life. More than one participant agreed that when contacting the opposite sex for the purpose
of education then the society will accept it and théare females will not be criticized for such

communication.

7.2.7 Lifestyle

¢KAAd aSO0A2Y Ay@SaidAadarisSa 6KSGKSNI 0KS dza s
noticeable from the responses that the vast majority of the participants assertedrbatse

of the proposed environment and technology will have no negative impact on their lifestyle.
The users nowadays have intuitively integrated social media and mobile phones into their
daily lifestyle. Hence, this will help ihe useand accepince ofa CBCVLE layn enormous
number of users who are indirectly being trained and are also familiar with such an

environment.

7.2.8 Influence of Local Culture in Oman on Application of Technology

The participants were asked:

LY NBaLISOG G2 f 24D paits oOthef téchabldyy (KCY, Intervét,y >
mobile applications, social media, etc.) can mostly improve the utilisation of a-cloud
oFaSR O2ftftl 02N GADS [ 9K¢

Table7.9 presents theparticipants'responses of the most effective part of technology that

would affect the utilisation of a CBCVLE. Social media was selected by 18 participants as the
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part of the technologyhat hasthe most impact on the utilisation of a CBCVLis is followed

by the Internet (N=15Mobile application§N=10), and ICT (N=2) respectively.

Technology Frequency Representative Responses

ICT 2 d find that all that is said to be useful in
improving this technical aspect whenever
mentioning whether the aspects of
communication or the Internet or social
networks¢ { ¢ ™

Internet 15 a.. Internet is one of the important things
which | can say which will improve the
utilisation of a clouebased infrastructure othel
than sociaimedia and other aspects. ¢ [ ™

Mobile Applications 10 a.. now people they are much into the Intern
and mobile applications as | told you we can
see the young generation of people here
especially youth aging from 18 to 25 they use
their phonesii A 1 S S @SNE £3 A%y

Social Media 18 an my personal point of view social media lik
WhatsApp and Facebook we find that everyc
is using here, so it definitely is going to provit
the most impact if we want to ut#é thecloud
based VLE. ¢ [ o

Table7.9: Participants' responses of the most effective part of technolaggspect ofutilisation of a
CBCVLE.

The participants also were asked whether customizing a et@mséd global service or
application to their local culture would fit ttheir needs. Nearly all the participants responded

by expressing their agreement to the statement.

Most of the participantsvere convinced that customisation of a CBCVLE to the local culture
will help in the adoption by the users as well as them being more comfortable with the
environment. This also will give opportunities to users who have less skills in English to use it.
Paticipants TL2 highlighted some aspects that can be customised such as colours, icons and
the language. The participant expressed that the Omani users will find an Arabic user interface
more acceptable and understandable.

Another participant indicated thannoyance of adverts in some mobile applications which
contradict with their culture. The participant believed that inappropriate adverts should be
eliminated if such applications are customised to their local culture. Another participant
added that such wstomisation to meet the local norms and traditions would attract more
users and it will be more likely that their families support the use of VLEs. Another participant
expressed that once a customised system or application is culturally accepted thentitier

be no hesitance or resistance from the local community to use them.
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For those very few participants such as ST2 and AT1 who were against the idea, they
highlighted their concerns and fears which include (1) inappropriate adverts, (2) delivery

languaye in English, (3) lack of privacy, and (4) fear of openness.

7.2.9 Other Cultural Issues

The participants were asked to identify any other cultural issues they think that may affect the
utilisation of a CBCVLE. The vast majority of the participants had nothing to add while some
participants stated that the culture has no negative impact onubke of VLEs.

However, some participants such as TL6 indicated the inappropriate use of the language used
in the communications between the two genders of young people is not culturally acceptable.
Another participant highlighted the danger of the possilbise of a VLE to share culturally
unacceptable materials such as pictures and websites. The participants also highlighted the

advantage for young users to use and accept a new technology more than elderly users.

7.2.10 Overall Summary

Figure7.1 shows issues and problems from four perspectives (national, institutional, user and
system) in respect of cultural influences. In this figure, issues and problems are further
KAIKE AIKGSR o0& 3IABAY3I SEFYLX S& 6 &déaRsolely dza SNA Q
with one entity while others have two different relation§he National perspective is

concerned with national ICT infrastructure white Institutional perspective deals with laws,

policies and logistics inside HHIRe! & S NA Q LIS toidalyiadp&rS andlissues that

users may conduct or face within collaborative ¥IFally, the®2 & § SYQa LISNELISOGA @

w»

aspects concerning collaborative VLE tools.
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Figure7.1: Cultural influences probms/issues.
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7.3 DISCUSSION

¢tKAa aSOGA2y LINPOARSA NBFfESOlAz2ya 2y (GKS TFAFIK

the analysis of survey 2. Cultural influences and the application of VLEs in particular and
technology in general have already been disedssChapter 2, sectior2.5.

In respect to the sixth research question (see sectidi), the survey focuses ahe effect of

culture which may influence the use of a CBCVLE in Oman. The cultural influences include
family, religion, language, gender, and customs and traditions.

The survey findings extensively highlighted the effect of culture in HEIs in Oman. Some
common practices were identified which are compatible with local culture. On the other hand,
the findings showed other practices exist (e.g. some Universities and €olege mixed
groups where the policy is single gender groups).

With regard to family influences, the findings indicated a high level of agreement between the
participants with the fact that the family in Oman have an influence on the extent of the
utilisation of a CBCVLE. Some factors that may eliminate the negative impact of families
towards using a CBCVLE were pointed out. They arevé)of education of a family, (2) the
sociceconomic class of a family, (3) knowledge and experience in ICT, (dipegpeof living
abroad, (5) age of parents, (6) geographical area, and (7) the level of commitment to local
culture. Each one of these factors can either positively or negatively affect the use of a CBCVLE.
For example, a familywho had the experience diving abroad may be more open to
technologies, and therefore, is expected to help promoting collaborative activities. In contrast,

a very conservative family that is more committed to local customs and traditions would not
allow their daughters, for exantg, to collaborate and communicate with males even for
educational purposes. The participants were confident that being brought up in a family with

a good experience and knowledge in ICT would encourage a user to use a CBCVLE. Itis not a
wrong assumptiorto expect that when parents are aware of a technology, they will facilitate
and support utilising it by their children. On the other hand, families with less knowledge,
training, skills, and experience in ICT, are expected to create a barrier for sigdtiatiland
acceptance. These findings may indicate that Oman is a feminine society where, as asserted
08 1 2Fa0SRS 6Hnmn0E GKS LIS2LX S GNB G2 | OKASOS
and work duties. This may not be achieved as desirable agbpoasd accordingly the use of

a CBCVLE is affected.

With regard to religious influences, Sun (2016) states that a religion is the lead and the root
of a culture. It was asserted by Culture Trip (2019), Worrall (2012Var@@bll (2013 that

Omani societys conservative, and it is entirely inspired by Islam as a religion. In this regard,
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as well as the inappropriate use of the language by young users (mostigngtiicdbnline.
Moreover, an example was highlighted where a government in a neighbouring country has
bannedsocial websites to avoid contradicting with religious instructions. Even though some
participants were aware that there will be some hesitation agrewbjection to some practical
aspects within a CBCVLE concerning culture. However, participants were confident regarding
the role of training and awareness in terms of the benefits and the features which should be
recognised by users and consequently reimany ambiguity in terms of religious beliefs.

The findings highlight the vital role of language in the design and utilisation of a CBCVLE. It is
F2dzy R GKFdG € y3dzr3S A& ONMzOAIlf G2 dzZaSNBRQ | OOSL
this study as aart of the localisation process that can be found and implemented by several
websites. It can be seen as a birltfeature in some web browsers such as Google Chrome.
Equally important, localisation incorporates various aspects including but not litoitéthe

zone, measurement units, local expression, and custom content, images and videos that
correspond to local culture. The aim of proposing localisation in this study is consistent with
the view of GALA (2018) to customise the whole CBCVLE fordecalo the extent that they

feel it is entirely designed for them. Therefore, this proposed localisation goes further to what
ordinary translation covers in terms of user interfaces and content. However, it was stated by
Courage and Baxter (2005) thatddisation may preserves misrepresentation of information.
Therefore, hiring experts among locals may mitigate any related effect.

Similarly, participants highlighted that the local language must be considered officially by HEIs
in the educatiorsystem as well as in course materials. This is as stated by participants would
ensure fast acceptance from users to the CBCVLE. This is consistent with the finding of Nthiga
and Fender (2015) who state that the use of local language in an African goverprogct

have attracted a great response from the local community.

The results also showed that the use of English language only bignglish native users will
negatively affect users in lestilisation of a CBCVLE. This is consistent with those tfoCas
(2016) who indicates that the participants identified language as one of the most important
cultural issues in collaboration. It cannot be assumed that all users are capable of using the
English language effectively. Consequently, users with lowersBraiills may not use the
system, and therefore should be provided with alternative language to enable improved
utilisation of a CBCVLE. In addition to local language being used in a CBCVLE, appropriate use
of icons and graphics was stated to intuitived§lect the local language. It was also indicated

by the results that some users have been using online translation services to understand any
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correspondence content such as official emails from administrators. Similarly, it was
suggested that the propose@BCVLE should serve the users with multiple languages to
accommodate their diversity. The reasons specified by participants were mainly related to
their weakness with English language skills which led to the difficulties in using a CBCVLE.
The findings Bo articulated the reasons for which participants prefer their native language
for the delivery of educational materials and applications. These are: (1) it is easy to
understand, (2) it will reach the students very fast, (3) less effort from the stualedhtthe
teacher in translation, and (4) easier to explain and give examples. On the other hand, other
participants indicated they favour with English for the following reasons: (1) it is the language
of science, (2) the official and academic language®fthA Yy A G A G dzi A2y > 600 dza SN
proficiency in English, (4) language support of scientific terms, (5) reduced risk of translation,
and (6) popularity of the language. A number of participants stated their desire to have either
or both English andrabic languages for the reasons following: (1) the use of Arabic language
for courses that relate to cultural related subjects, (2) the difficulty level of understanding of
the course content, (3) the language of other members of a project, and (4) fretabf
language of the education system. However, the delivery of courses and educational materials
in a nonnative language may require more efforts by some students in translating and
reviewing in order to understand and express themselves.

Regarding laal customs and traditions, the results highlighted two different views of
participants. While some participants indicated that customs and tradition will not restrict the
use of a CBCVLE, a high number of participants believed that there will be an ansacth
utilisation. Privacy was highlighted to be an issue in terms of local customs and traditions.
Participants indicated that younger users (such as students) are not as strongly attached to
the local customs and traditions. This means that mature sisevuld be more attached to

the local customs and traditions, and consequently, their utilisation of a CBCVLE can be
negatively affected. Another finding indicated that users from rural areas are more attached
to the local customs and traditions than thokéng in big cities. The customs and traditions

as a cultural factor were pointed out by Olaniran et al. (20&B)chY I & F FFSO0G GKS dzi
uncertainty in utilisation of VLEs. It was suggested by participants that educating users would
minimiseor maybeeliminatethe effects on utilisation of a CBCVLE.

Other studies (see sectidhb) have noted the importance of gender in utilisation of VLEs.
Similarly, gender as found by this study to hawegreat influence on the use of a CBCVLE.
This research found two different views from participants regarding the impact of gender with

regards to utilisation of a CBCVLE. However, some participants highlighted negatitgeaéffec
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gender on a CBCVLE. For instance, some participants indicated that some users may refuse to
participate in mixed gender collaborative groups. This type of interaction is considered
culturally and religiously unacceptable. Collaborative VLE alsoesngiat users may
communicate with other members of a collaborative group either by audio or video calls as
well as instant messages. Therefore, it is anticipated that, for example, many female students
may not participate in communicating with male studenand vice versa due to
cultural/religious restrictions. The restrictions may differ from one city to another, which
consequently can affect the utilisation of a CBCVLE. This research is in line with those by
Gabrenya et al. (198 who identify alinkbef SSy 3IASYRSNJ YR YSY0SNEQ
collaborative group. It is also asserted by Collis (1985) cited by Ahuja and Thatcher (2005) who
argues thattechnologies may influence the views of an attitude of differgahdes among

young people.

Thefindings also reveal more issues related to gender. Many participants were against the
concept that males would have more power and freedom to use a CBCVLE than females.
However, some participants agreed with the concept that female users who stay more at
home, have more opportunities to use a CBCVLE. Some participants highlighted the impact
that culture and religion have on how personal photographs and videos posted by different
genders are viewed. There are restrictions for females posting personal alai@siperceived

as unacceptable by the local community. However, it can be concluded that that there are less
cultural restrictions on males using a CBCVLE. In addition, it was pointed by one of the
participants that the high proportion of a gender intady group may encourage utilisation

of a CBCVLE by members of that gender.

A further point to emerge in relation to the effects of gender is the public criticism of females
for communicating with males online. Nearly two thirds of participants indicatatld female

would be criticised for collaborating online with males even in educational activities. This
finding can be linked to the conservative societies where such actions are religiously
discouraged and considered unacceptable in terms of local msstnd traditions. However,

in case of female teachers it is acceptable by the local tradition/religion to contact male
students for educational purposes. Participants gave examples of how gender affect students
within their HEIs. Female students, for imste, acquired single gender WhatsApp group
which is initially created for collaborativativities. This is can be also referred to the local
culture including religious influences and customs and traditions whereas contacting the
opposite gender is unaeptable. In this regard, Chatty (2000) indicates that women in Oman

are under the influence of their husbands and fathers in terms of communicatingedple
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who are not relatedOn the other hand, it was declared by some participants that the Omani
socety has already recognised the need for collaboration between males and females in
different aspects. This fact can be explained where certain professions such as the banking
sector which have developed this type of communication between different gemdenrsthe

years. However, communicating with the opposite gender would be acceptable as suggested
by participants for using a CBCVLE for educational purposes under a close and continuous
supervision by officials. Additionally, dissemination of awarenessirodmation about a
CBCVLE among families would contribute positively to its utilisation.

The results indicated that the lifestyle of users, as asserted by participants, will not be affected
by theuse of a CBCVLE as it is anticipated that there willobeonflict between them. This

can further be linked to the use of social media sites and applications that are being used by
a high number of users nowadays. Similarly, and irrespective of some cultural concerns, the
use of a CBCVLE may imply the fadititabf education that would stand side by side with
dZASNARQ Y2RSNYy ftAfSadetSeo C2N) SEI YLX ST dzaSN& YI
instead they can use their mobile phones for several tasks and purposes including education.
This is consistent Wi Bosomworth (2015yvho argues that 80% of the Internet users have
their own smartphones. Furthermoresarrab et al. (2016) claim that 47.4% of students
surveyed in HEIs in Oman use their smart phones for accessing the Intdemete, mobile
devices in gneral have become the easy way for people to communicate and get information
whenever required.

In respect of local culture in Oman, the participants identitieel most effective part of the
technology(ICT, Internet, mobile applications, social media,)éhat can mostly improve the
utilisation of a CBCVLE. Social media was highly identified by participants, followed by Internet
and mobile applicationsespectively. This finding can be explained by the wide use of social
media applications and sites diverse users including teachers and students. It is anticipated
that users who are familiar with social media will be more capable of using collaborative VLEs.
Therefore, it can be concluded that the user experience in social media increases activities
within a CBCVLE and may consequently enhance the individual PAdtilgalet al. 2010). In
addition, AlCattan (2014) highlights the integration of social media into collaborative VLESs.
Overall, the participants were clearly convinced that the localisatiom CBCVLE will ensure
more utilisation and acceptance. It should be noted that there is a relationship between
Odzf GdzN} f Ay Tt dzSyO0Sa FyR dzZaSNEQ SELISNASYOS 6KAOQC
al. (2016) that cultural factors have an impagfo ¢ S a8 2F dzaS¢ | yR & LISNDS

which determine the actual system use. This localisation, as indicated by participants, includes
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using real Arabic language, removing improper advertisement, customising to local culture,
and also icons. These g@stions among others will attract local users to use a CBCVLE since

the aspects of local culture are incorporated into its design.

7.4 CHAPTER SUMMARY

The Cultural influences were given more attention in this study as they form the extended
scope of the theis with which a prototyped VLE is used for demonstrating aspects of the
proposed framework (see chap&®B and 9). Cultural issues concerning family, religion,
language, customs and traditions, and gender were highlighted based on the participants
views anl responses. The findings were discussed and linked to literature.

The survey has uncovered many issues that can influence utilisation and acceptance of a
CBCVLE. Cultural influences were found to be critical and vital to users, whereas local culture
affea their thinking, attitude, and behaviour. It was clear from the findings that family,
religion, language, customs and traditions, and gender can have a critical effect on th@ users
participation in collaborative projects. The entire collaborative envirent depends mostly

in communication between members to coordinate tasks. However, local culture may restrict
such communication with the opposite gender as customs and traditions disallow it as well
the interpretation of the local religion. The survey bght to light the role of the local
language for the use and acceptance of a CBCVLE. It was found that the use of the local
language in the CBCVLE can improve the rate of its acceptance. Overall, cultural influences are
considered by this study as beingetmost important challenges contributing to the use and

acceptance of a CBCVLE.
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CHAPTER 8: AFRAMEWORK FOR A CBCVLE IN HEIs IN OMAN

This chapter discusses the development of a proposed CBCVLE framework to improve VLE
utilisation and collaborative activits between potential users. Recommendations are

provided to HEIs to help to mitigate the possible effects that may prevent ormedutethe

use of a CBCVLEbtential issues are categorised into five main elements which form the

structure of the framewdk. Each main element is divided into several -sidments to

I NI AOdztE S A&daadzSa GKIFIG NBEFGS G2 GKS aLI NBylGé
between subkelements are illustrated and explained. Further, the characteristics of the

CBCVLE aregagfied in comparison with traditional VLES.

8.1 INTRODUCTION

The framework incorporates five elements that represent an accumulation of syntheses and

issues derived from the experience and perspectives of a range of different types of user. It
RA&AOdzaaSa A&daadsSa oKAOK | F7FSO0lctindzhéStéeEnologiSaE LIS NA Sy O
problems such as speed of Internet. As discuss€thapter7, cultural influences are expected

G2 I FFSOGU GKS dzaSNRE | OO0SLIilIyOS FyR dzaS 27
differences such as age, gender and experience must also be taken into consideration when
designing and implementing a CBCVLE.

This clapter concludes with suggestions drawn from the research results as well as literature,

and it is anticipated that these guidelines may help promote the further development and

application of a CBCVLE in HEIls in Oman.

8.2 FRAMEWORK DEVELOPMENT

The framework wa developed based on the outcome of the literature review as well as survey
M YR adNBSe& HX gKAOK NBEGSHESR (GKS dzaSNARQ OASys

of diagrams which outline various issues identified by the research.

(ﬂ ICTINFRASTRUCTURE AND SERVICES) ( OPERATIONAL ENVIRONMENT)
Cloud-Based
Collaborative VLE USER'S EXPERIENCE
( CULTURAL INFLUENCES AND EXPECTATIONS

FACTORS AFFECTING
THE USER'S ACCEPTANCE

Figure8.1: Top level structure of the framework (level 1).
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Figure8.2: Structure of the overall framework illustrating the issues and relationships between the elements aakksidnts (level 2).



The framework consists of five main elements (level 1) as illustratddgure8.1. These
elements are: ICT infrastructure and services (E1), operational environment (E2), user
experience and expectations (E3), factors affecting user's acceptance (E4), and cultural
influences (E5). Every element incorporates some associated issues which are classified
accordinglyFigure8.2 presents the structure of the overall framework illustrating the essu

and relationships between the elements and selbments. This is categorised as levell2e

main and sukelements will be further discussed below in this chapter.

The structure of the framework, as showrHigure8.2, is defined by five main elements which
contribute to overall focus of the research. Alternatively, each element is expanded to
elaborate the elated issues. However, the following areas were outside the scope of this

framework, and therefore, are not discussed in details:

- Quality and efficiency in-earning.
- Technical details about cloud computing.
- Cloud computing adoption and implementation.

- HEIs budgets and financial issues.

8.2.1 ENTITIES AND ASSOCIATED RELATIONSHIPS

The framework identifies four entities that correspond with each other within a CBCVLE. These
proposed entities are national, institution, user, and systéfable 8.1 summarises the

anticipated relationships between entities within a CBCVLE.

Entity National Institution User System

Nation \Y \Y, Vv
Institution \Y,

User \%

System Vv \

Table8.1: Entity-Relationship Matrix.

The relationships between entities are mostly directional in either way. HEIs are responsible
for the provision of ICT infrastructure and services to run VLE system and tools.atésers

affected by the provision of technical requirements and the chosen system by HEI. The VLE
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system is anticipated to help an HEI to achieve their academic aims and to aid users to enhance
their educational activities.

All the above entities are anticiped to comply with National Strategy of Education in the
Sultanate of Oman 204(Education Council 2019bThe Education Council in Oman has
defined its vision a®Creating a high quality educational system coping with the latest
developments, meeting regqements of sustainable development and boosting the national
identityt 0 9 RdzOF GA2Y [/ 2dzy OAt HAmM@pl 0D

Having implemented an entity relationship (ER) model (Beal 2Bit);e8.3illustrates Many

to-Many relationships between all entities.

National User

Institution System

Figure8.3: Relationships between entities usitige ER Model.

8.2.2 DEPENDENCY BETWEEN MAIN ELEMENTS

A dependency relationship can be found between two elements whereas a change in one end
affects the dependent element (Fridenthal et al. 2008). Therefore, relationships between the
elements of the framework are presented Trable8.2. The table demonstrates how one
element corresponds and correlates with other elements in the framework. Although some of
the relationships cannot be seen easily between somehef main elements, a sort of

relationship exists and can be identified between two or more-sigments across main

elements.

Source Relation Destination Discussion

Element Element

E3 Dependson E1 The provision of sufficient and reliable It

infrastructure and services in HEls woL
AYLINR OGS GKS dzaSNXQRa S
For example, unreliable Internet connection a
low WEiFi coverage in HEIs results in a low le
2F dzaSNNna O2yFARSYyOS
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E3

E2

E3

El

El

El

El

ES

E2

E2

E4

ES

Depends on E2

Affects

Affects

Affects

Affects

Affects

Affects

Affects

Affects

Affects

Affects

E3

ES

E2

E3

E4

ES5

E3

E4

ES

ES

E4

Users may lostheir confidence with a system i
which security and data privacy a
compromised or even is vulnerable.

A set of operational issues if best managed,
KFrgS | LRaAldAdS AYLI

and vice versa.

It is anticipated that users with a high level
confidence, satisfaction, commitmen
readiness, engagement and intention to us
would be more able to mitigate -culture
influences that may come across.

Less efforts in ICinfrastructure and service:
could make it worst for an HEI to manage t
operational environment.

The provision of a highpeed Internet
connectivity within HEIs or nationally cou
LINSaSNBS I KAIK tS@S
CBCVLE.

In parallel, efforts must be given to both; I(
infrastructure and services and maintainii
various incentives to attract users to use
CBCVLE.

The spread of collaborative applicatior
especially thosentended for education, coulc
SyKIyO0S (KS dzaSNna Si
contribute to mitigation of cultural influences.

{2YS Odz GdzNI f Ay Tt dz
experience negatively. Gender, for examp
could be a barrier for some users foi
collaborating effectively or even employir
some features of a CBCVLE.

Many subelements in one end have an impa
over the other sukelements. For example, whe
users are certain about new technology, th
may be positively confident for any comin
change.

Certainty with new technology as well
technical knowledge about technologies, f
example, could positively eliminate the effect
some cultural influences such as age, attitu
andfamily influence.

Narrowing digital divide could help some use¢
to be aware of new advances in technology &
eliminate any effect may rise from local custot
and traditions.

Localising VLE tools, applications, agsburces
would help to make users more confident f
change.

Table8.2: List of dependencies between main elements.
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From an HEI perspective, facilitating an efficient Intranet as well as a reliable Internet
O2yySOiGA2Y Attt YIFAYOGlFAYy YR AYLNRGS dzaSNnRa SE
of collaborative applications in HEIs will provide users with opportunities and also alternatives

to pursue their collaborative learning and complete related sasith ease and passion.

The users on the other hand would be more satisfied and confident when they preserve a

stable provision of ICT infrastructure and services accompanied by sufficient training and
knowledge to cope with different tasks and responigies. The negative effects of cultural

AYyTtdSyO0Sa YIre 0SS YAGAIFIGSR o0& SEGSYRAYy3I FyR S

8.2.3 ICT INFRASTRUCTURE AND SERVICES (E1)

This element (se€igure8.4) combines issues related to ICT infrastructure and services such
as Internet connectivity, devices, training, skills, knowledge, and the availability of
collaborative tools. This element also indicates the level of infrastradiliEls have to achieve

and maintain to provide a service for CBCVLEs.
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EJICT INFRASTRUCTURE AND SERVICES

Perspectives © 1 |National Institutional User EISystem
[ A A Lack of suitable
H i " 2 Low speed of  t-s] D Cl computers
Problems o) Internet connection E D &
F E
i r = .
— Unavailability of Al 2 " 3 |System malfunction
2 |Internet connection [-..... s C A e
—in campus D B
E D
F E —
[ |Insufficient training, — | F Izlln'ttiropetﬁb”clity problems
| “ |skills and knowledge|.... A WIith mopile devices
..... a B -
Cc
D A
~ |Some HEIs are E E Lack of collaborative
| |not ready F VLE tools
........................... B || A Lo
Tolls[

R R
Views —
and @ R Reluctance to use VLE in |E|Takes longer than
Behaviour | __llearning and teaching expected to use VLE tools

Students are missing
assignments deadlines

‘Stick with traditional tools
Users use 3rd party tools

B |Resistance to change

Capacity exists,
but not fully used

Relationships ©

o Different shaded lines are used for clarity. There is no significance in the colour, type or width of lines.

Figure8.4: (E1)ICT infrastructure and servicassues and relationships.

Figure8.4 is made up of four parts as follows: (1) perspectives from national, institutional,
user and system levels, (2) problems, (3) views and behaviours, and (4) relationships. The four
perspectivesare incorporated from the four entities explained earlier in sec8aa 1

Review of the literature and the findings of survey 1 and survey\2 hldustrated the
importance of the provision of ICT infrastructure and services in HEIs concerning the utilisation

of a CBCVLEarim and Goodwin (2013) emphasise the need for proper ICT infrastructure in
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educational institutions in order to provide-learning through cloud computingThe ICT

infrastructure and services can be classified into three categories as follows:

1. Internal, which includes for example, networks, computers, softwarefFMand
Internet access. This also concerns systems used inlandiiing VLE tools and any
associated training and technical support. Not all HEIs can afford to maintain a
minimum standard of ICT infrastructure, and therefore, a consortium would be a
promising solution. OMREN (Al Kharusi 20IBe Research Coun&019) would
partially provide a shared platform that HEIs can benefit from in regard to ICT
infrastructure and systems including VLE tools if supported.

2. External, which represents the national ICT infrastructure and services across the
country. This categgrincorporates issues regarding the dissemination of the Internet
throughout the country and any national effort to decrease the knowledge gap among
people and cities. In this regard, the government is anticipated to play an important
role to assure that ecess to the Internet is available across the country. ISPs also are
expected to coordinate with the Telecommunications Regulatory Authority (TRA)
(TRA 2019) to provide a range of Internet services at affordable prices and with special
attention to studens in HEIs.

3. 1aSNBEQ LISNAR2Yylf RS@OAOSAa FYR NBfFIGSR aSNIA O
supportive part of the institutional and national policies regarding the use of
information systems. It is the responsibility of the government to initiate gonal
LINP2SOG G2 LINRBY23GS GKS I @FAfloAftAlE YR RA:?
Internet access outside campuses. For example, personal loans can be supported by
the government at zero profit to help students in HEIs to own a personal dedte th

is capable to use a CBCVLE.

The need for adequate and sufficient training was identified by participants and highlighted

08 fAGSNI GdzNB a4 KAIKEE& AYLRNIIYyGo aoeadd SEI YLI &
for training programs to go beyond ltural awareness to theoretically based training

programs that impart skills along with knowledgep ¢ KS (@ LJS 2F GNI AyAy3a NB
be related to their age, and therefore giving more training to older users can overcome some

barriers related taheir acceptance of VLE and related tools (Morris and Venkatesh 2000).

HElIsshouldnot assume that users are competent and ready to use new technol{iR@ssing

2012). Therefore, HEIs should consider their efforts in training their users and keeping them

aware of any new technology as well as disseminating technical knowledge among users.
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Further, an LMS should be able to combine training initiatives into a consolidated and

accessible welbased platform (Subramanian et al. 2014).

As identified by a largeumber of studies (Chang and Wills 2013; CISCO 2012; Educause and
Nacubo 2010; Gagliardi and Muscella 2010; Gonadkrtinez et al. 2015; Isaila 2014;
Jalgaonkar and Kanojia 2013; Karim and Goodwin 2013; Leadbeater 2010; Logofatu et al.
2017; Rimal et aR010; Talukder et al. 2010; Vance 2011; Williams 2010; Yadegaridehkordi et
al. 2015; Zhang et al. 2010), the most popular benefit of optimising a unified collaborative VLE
among several HEIs is cost sharldgving joined OMREN, HEIs will benefit from isiggand
minimising the costs of Internet access and any other related hardware and soff@hre
Kharusi 2016). These benefits will be extended to include purchasing standalone VLE tools,
licences, annual maintenance, and any integration or incorporationglobal cloud

system/service.

Main Element ICT INFRASTRUCTURE AND SERVICES IN HEIs IN OMA
Dimension: ICT infrastructure and services
Overview of the Limited or lack of requirements in regard to ICT in HEIs to r
problems: CBCVLE.
DesiredPurpose: Dissemination of proper ICT infrastructure to utilise
collaborative VLE.
SubElement Discussion Recommendations
Devices availability Lack of personal computers An HEI should get a reasonab
(Desktop/Laptop) with users. number of desktop PCs
VLE tools are mostly available to their users. The
compatible with PCs. proper numbers could be
A delay bystudents in judged based on the statistics
responding to courses of daily usage.
assignments.
Internet connectivity in Heavy traffic overtie Enhancing thénternet
campuses Internet connection. connections by employing

Rolling out email messages more reliable lines from
including attachments to the different ISPs.

local users usinganexternal | 2a Ay 3 | 9L QA&
email host such as Google o free a huge load from the core
Microsoft. connectivity.

Submitting (and download) Hosting VLE tools locally in
files and documents to/from case the Internet connectivity
VLE tools that are hosted remains slow and unreliable.

externally.
Wi-Ficoverage It does not match user Renovation of current
expectations or is not Networking infrastructure and

reliable. It has a low capacity employing recent and efficient
to serve a large number of advancements of \Mri
users on the campus. technologies.
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Internet service outside Lack of mobile Internet National ICT strategy should

campus coverage with users. encourage extending the
Low speed or low coverage « coverage throughout the
mobile Internet. country.

ISPshouldconsider HER
users in their offers and

promotions.

Bandwidth and speed o Mobile Internet speed is not A national initiative should be

mobile data reliable. established to expand mobile

subscriptions data coverage all over the
country.

Interpretability VLEools are not fully or HEIs must adopt the most
partially compatible with compatible VLE tools with
mobile devices or web mobile devices.
browsers. Working out the current
Users have a frustrating package®f VLE tools to meet

experience of using their the Interpretability standards.
VLEs via mobile devices.

Technical support Users complain about the Providing a continuous and
technical support provided tc efficient technical support for
them. boil K 1 9L&Q | yR

Personal devices are not devices.
O2@SNBR o6& 19
support.

Storage Users mainly use flash disk HElsshouldprovide users with
drives as a primary storage. efficient cloud storage either ir
Cloud storage are not local infrastructure or with
provided. external cloudprovider.

Table8.3: ICT infrastructure and services.
CA & KSNJ 0 H n vNptall idliede Eavhfuses Kakelthe most reliabléFitonnectiors @
Lung and Shih (2015) highlights the security measures thdii \WiUniversities go through
mainly represented in several firewalls that perform handshakes to the connections. As a
result, these security procedures may cause annoying delays to users. According to Veroniiiica
(2018), range extenders are useless and not maoended to be used in campuses as they
may slow the Internet down.
However, this issue can be taken into consideration and may be included in their annual
upgrade of ICT infrastructure. Moreover, Ylicoverage can be extended to include most of
the public and popular places such as commercial complexes, tourism attractions, and
transport stationsand means. This can be financially and continuously supported both by the
government and the private sectors. Further, HEIs need to employ a mechanism which as
described byLung and Shih (201&) allow a device to move smoothly from one access point
to another as the user move within the campus. Furti€ontinual Service Improvemeént | a
stated by Lung and Shih (2015) is one of the core missions of Informatibndlegy Services

(ITS) which will increase the number of-#iaccess points periodically.
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On the other hand, IT departments in HEIs do not provide users with technical support if the
AaadzS NBflFGSa G2 GKS dzi SeNdes inENKePdriéd $heiRé&IA O S
for proper PCs to use on campus. In the same time, they may have issues with their mobile
devices that receive no response from their HEls in regard to technical support. However, this

issue can be tackled through two ways: fildEIsshouldenhance the technical support to

0 CA

AyOf dzZRS G KS dzaASNEQ LISNE2YylIf RS@OGAOSad { SO2yR3x |

can find a proper PC to use on campus. Both solutions still have an impact if a single one is

planned individually @d not accompanied with the other option. HEIs may need to promote

0KS dzasS 2F LISNE2YIlIf Y20AfS RSOAOSa H6KAOK NBYL

whenever needed. Thus, supporting the second option will not assure a continuous use of VLE
tools asthe students, for example, will take more time responding to their teachers due to
the lack of proper devices to use, and, subsequently, some deadlines may be missed.

In regard to security and storage, users in HEIs may be provided with sufficient cdoagest

to replace the ordinary removable drives which may imply threats to computers and data.

AAAAA

'aSNBEQ O2yTFTARSYOS gAaff 06S FFFSOGSR AT GKSNB A
within the HEI. However, the provision of cloud storage will Bn@rS dza SND&a SELISNA Sy

eliminate threats of viruses distributed unintentionally by users through using removable
storage devices. Users are expected to be more familiar with cloud storage and its potentials
benefits and features that can contribute tbeir education.

In regard to accessing VLE tools, it was indicated that there are some difficulties the users in
HEIs are experiencing when accessing their VLES. These obstacles refer to the lack of
appropriate devices needed for access. They are alsoreef¢o compatibility issues of those
G22ta& FYyR FLILXAOFGA2YAa 6A0K dzaSNERQ RS@OAOSa
accessibility of VLE toathouldbe taken into consideration by HEIs as this issue can affect the
utilisation of a CBCVLE. Tgeticipants indicated their preference to use their mobile devices

to access VLE tools, but they raised issues regarding the interoperability of their VLEs. Such
issues can be mitigated by implementing VLE tools through cloud computing technologies
which perceive the feature of interoperability as asserted by several researchers (Cunsolo et

al. 2010; Jin et al. 2010; Valcheva et al. 2015).
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8.2.4 OPERATIONAL ENVIRONMENT (E2)

(E2J OPERATIONAL ENVIRONMENT

Perspectives O] 1 [National |n5tituti0na| User System

No integration A ] D Loss of control
5 || 4 with In-house |- R4 5 E <o (centralization)
¥ . g
Problems (@ and existing c G .
: Systems A D | ] Uncertainty with
............... N E E — new technology
Data F F C
- G
3 || 4 pru(;acy G H E ..|[ 5 |Learning capability
and A — G of users
protection D W
o E
. ’ Limited technical
3 " 4 |Security G g (é ____________ knowledge about
__________ S E F (< technologies
N e G G
4 |Inability tor- H H HEls are being
customize - @l 1| ? |self-centred
\ B ) \
3 Some applications c g 5 || 3 Trust in the cloud
don't run in cloud g F < service providers
I i
Views o ____Users have several E Users are reluctant in using
and A |login accounts for VLE in learning and teaching
Behaviour —different systems

__Users may find Re3|stance to change
B |alternative tools for their

—Jleducational needs ‘Users hesitation to

use VLE tools
Users have no motives
to use VLE tools

|I|Limited collaboration

Users miss the
opportunities to employ the
potentials of cloud
computing in their learning

Users' privacy may be
| _ |compromised

between the majority of
HEls in terms of VLE

Relationships &

ODiﬁerent shaded lines are used for clarity. There is no significance in the colour, type or width of lines.

Figure8.5: (E2) Operationanvironment, issues and relationships.

The analysis of data collected in this research (see chapters 5, 6 and 7) indicated challenges
and concerns that may affect the utilisation of a CBCVLE. The issues in respect of the

operational environment mainly refa to: VLE tools, HEIs, users and ICT across the country.

211



Figure8.5 which consists of four parts illustrate this. In this figure, (1) perspectives from
national, instititional, user and system levels, (2) problems, (3) views and behaviours, and (4)
relationships. The four perspectives are incorporated from the four entities explained earlier

in section8.2.1

In regard to VLE tools, the current ICT infrastructure, especially the instability of Internet
O2yySOGA2y KFa yS3ridrgsSte FFSOGSR GKS dzaSNEQ
education. Users are spdimg more time than expected to complete online tasks. Moreover,

the VLE tools are not integrated with other information systems in the institution. This may
require more efforts and time consumed by users dealing with multiple user accounts and
systems. A mentioned in the previous section, HEIs would be able to overcome the issue of
slow of Internet connectivity either individually or in a consortium (such as joining OMREN).
Additionally, by adopting cloud computing, HEIs would be facilitating the irtiegraf a
CBCVLE and other information systems. This can be achieved by customising the new tools
and applications to be much easier and accessible to communicate with other systems and
apps inside an HEI. Other issues such as data privacy and securibe gasolved by
employing more efficient security measures to minimise any related risks to a minimum. Also,
hiring expert cloud providers would help in this regard. In addition, more training and
information given to users may decrease their concerns alimese issues. The participants
indicated that they are not aware of regulations, manuals or even published guidelines for the
utilisation of their VLEs. This brings the importance of establishing such regulations and
guidelines and offer them online tosars as Wang and Huang (2016, p.637) confirm that
Gstrategies for students engaging in the mulier mode should be considete® LYy I RRAGAZY
the implementation of a CBCVLE through cloud computing will resolve issues highlighted by
the participants. Thesare: lack of accessibility, slowness, interruption, complexity of design
and integration, and the incompatibility with devices and web browsers.

Regarding HEls, it was revealed that many HEls areeseted in terms of employing or
hosting VLE tools antbllaborative education. This indicates that some HEIls have their own
individual VLE tools or some may not have such system. Collaboration between HEIs would be
the promising solution that will bring the potential benefits to all members. Hence, a CBCVLE
can enhance the collaborative environment between HEIs by facilitating unified VLE tools that
can be shared. Also, it was revealed that some HEIs have lost control over their shared VLE
tools to the extent that their utilisation is affected. However, edisting a consortium by a

group of HEIs should be managed appropriately and equipped with professional experts and

management to maintain a stable environment. It was also mentioned that there are no
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demands or pressure from upper administration in HElBnploy VLE tools. Additionally, the

high load in timetables for both teachers and students may perform a barrier to use such tools.
There is the perception that there is a steep learning curve for learning how to use the tools
and there is not enough timavailable due to the high load in timetable. However, HEIs may
introduce the utilisation of VLE tools by teachers into the annual evaluation. Therefore, the
study recommended that HEIs allocate free times in the timetables enabling them to use VLE
tools during the day.

In regard to users, this research highlights the increasing demand for training programs for
users as well as the technical knowledge about new technologies. It should be noted that the
more knowledgeable and aware of technologies the useesthe more confident they are to

use them in their education. It is important to note that providing an effective training in the
beginning of the implementation of a CBCVLE is essential. This is asserted by Krechowiecka
(2003) who states that trainingg an essential aspect for an institution to consider when
procuring a VLE.

It was also indicated that the number of computers in campuses are not sufficient, while a
large number of users (mostly students) lack such devices at homes. The government in
cooperation with private corporations can establish a national program for subsidising
students in HEIs to have their own computers. However, the adoption of cloud computing into
a CBCVLE would assure its compatibility with mobile devices to the extentutlahts may

not need computers to use it. This also necessitates the provision of mobile applications that
facilitate the access and use of VLE tools.

In regard to ICT, it was pointed by the participants the lack of Internet connectivity remains
problemati to users. They relate this issue with the abandonment of using VLE tools as their
confidence of local ISPs is low, and therefore they cannot depend fully on their services. The
government should deal mainly with the issue of coordinating with the IBRasImentioned

by cable.co.uk (Cable 2019ee Chapter3) that Oman was ranked 1%Jor the prices of
mobile data. Thus, TRA should be involved to reduce the prices of Internet plans for homes,
HEIs and individuals (users in HEIs). This should be emtsia national project which aims

to disseminate Internet access across the country at affordable tariffs and reasonable speeds.
¢KS NBaSINOK FAYRAy3Ia KAIKEAIKISR GKS STFFSOGa
of users, and uncertainty withew technology. Therefore, it should be noted that the more
training and information is provided to users, the less resistant for using a CB@GreB.6
illustratesdzd SNB Q @A S6a Fo2dzi dzy OSNIFAyGe gAGK | [/ ./
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Figure8.6: Users' views and their uncertainty about a CBCVLE.

8.2.5 USER EXPERIENCE AND EXPECTATIONS (E3)

¢KS FAYRAYy3Ia 0aSS OKFLIWGSNR pZ ¢ YR 170 KAIKEAZ
use, application of cloud computing in education, perceived benefits, user satisfaction, and

dza SNR& SELISOGFGA2yad { SOSNIhéusdohaCBSVAE a5 Shtkih T 2 dzy R
in Figure8.7. The figure is made up of four parts as follows: (1) perspectives from national,
institutional, user and system levels, (2)optems, (3) views and behaviours, and (4)
relationships. The four perspectives are incorporated from the four entities explained earlier

in section8.2.1
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Figure8.7: (E3)User experience anexpectationsjssues and relationships.

The lack of collaborative culture among students was revealed by the research to have an

effect on the use of a CBCVLEASNE Q Sy 3 3ISYSyid Ay O2ftftl062NF G
considered by HEIs either locally or between HEIs in Oman. Wang and Huang (2016, p.637)

& 0 I ( Straififiglaid préblersolving assistance are helpful to familiarise studéntsg A i K
computersupportedcollaborative learning. However, some HEIs were found to have a sort of
collaborative activities that can be categorised as the distribution of course materials and

exams preparation between teachers delivering the same course.

TheresearchalsoarticutR A 3 addzS&a NBEF ISR (G2 dz&aASNERQ O2yFARSY

intention, encouragement, engagement, competence, commitment, and satisfaction. The use
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