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ABSTRACT

The number of online courses offeredridwide by higher education institutions has

been growing rapidly. There are a number of challenges and issues that may affect online
course delivery and student learning such as the experience of academic staff and students
with online courses, desigr oourse structure, creation of suitable teaching resources,

and the study culture

Collaboration between universities for the design and delivery of online courses can have
many benefitsThey includeenriched educational culture, fostering of a collatveea
environment, resource sharing, cost reductamuenhancd quality of courses

Cloud computing can support collaborative environments due to its flexibility, scalability,
reliability, availability and mobility, resulting in reduced IT costs. It geiavide easy

access to resources for both students and university staff.

A mixed methods research approach was adopted to collect the views of academics and
students with respect to clodnsed collaborative online course provision. Semi
structured intenaws were conducted with academics from different universities to
explore the issues associated with the cloased collaborative online course
environment. Two questionnaires collected the views of both academics and students in
greater depth from a widperspective. A number of challenges and issues were identified
for consideration and incorporation into a cleamsedframework for acollaborative
environment. Such issues related to security, confidentiality, ownership, contract
agreement, quality assurce, finance, culture and course development. These issues and
others were grouped together into five elememtich arequality, legal, security,

operation and education.

A novel conceptual framework for a clobdsed collaborative environment was
devdoped, which is basedon five main elementsillustrating the relationship between
them. A prototype was developed to test parts of the framework to illustrate some of its
concepts and its utilisation in a collaborative environment. The framework and the
prototype were evaluated by practitioners. The analysis of the views illustrated the
appropriateness of the framework structure, grouping of the elements, relationship

between the elements and the issues associated with each element.
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CHAPTER1: INTRODUCTION

Online courses offered by Higher Education Institutiofi¢Els) are becoming
increasingly populaas a meansfalistance education across the wq@hcuandCakir
2011) They provide students with interactive learning experienaéhout requiring
them to be in the same room, or even in the same country (Pisutova P@d Gumber

of online courses offered by universitissncreasing due to student demg@hcuand
Cakir 2011) Each year, the number of distance education students is groapiatdy in

the UnitedKingdom (HESA 2020) Overseas students enrolled in distatearning
progransin the UKuniversitiessince2017/18wereabout24,585 but this grew t@®8,395

in 201819 (HESA 2020). Also, since the end of the 80century, online courses have
grown and become established in European countries and North America (Lenar et al.
2013). The number of students enroliacnline courses is increasing yearly due to the
manybenefits that they offesuch as flexibility, accese materials anywhere aradany

time, cost saving and collaborative learnin@\l-Arimi 2014; Panigrahi et al. 2018).

Despite their benefitshere are many issues that may affect the delivery of online courses,
particularly with regarslito their design and the quality of the learning experie@re

issue is thatt takes considerable effort to convert existing courses to omén&gons
becauseéhe teaching methods are different from the ones used iriddaee teaching.

The role of titors in online courses changes from directly transferring knowledge to that
of a guide to conduct students through the learning processBamksonandKeengwe
2013). Some academics find changing their teaching style froriddaee to online
delively challenging. Producing teaching resources for online delivery can be challenging
too (Kebritchi et al. 2017). Lecturers may not have experience of designing resources for
online courses, due to a lack of relevant training courses {BlgeksonandKeengve
2011). Additionally, the development costs atimbse of keeping online teaching
resources wpo-date are significantly higher thaior courses delivered on campus
(Hanover Research 2014).

I n addition, student s6 pr ercedrby thelr cdltieah r ni r
backgroundTheymay find it difficult to move to an online style of learning because they

are used to faem-face teaching and learning methods (Pisutova 20@ir6heymight

need to develop the learning skills required to joininenlcoursessuch as time

management, sethotivation, seHefficacy and seltlirected learningwhich they may
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find challenging (Kebritchi et al. 2017). A further issue is that online courses use
collaborative learning activities to help students devdegper understanding. However,
students often do not feel comfortable adapting to this approach due to expectations
derived fromtheir ownculture of faceto-face coursewith whichtheyaremore familiar
(Damary et al. 2017)Students may not feel comfable with joining groups for
teamwork and communicating with peers (Damary et al. 2047 hey may face
problems with the language used in the course (Pisutova 2016).

One way ¢ address these issues would teeadopt a clouébased collaborative
environnent between universitieSuch arenvironmentvould provide many benefits to
universities, academics, and studemitsongst them theharing of expertise and cost
efficiency. Collaborative environmeasfprovide opportuniesfor universities to develop
courses and teaching resources jointly (Styliamol Savva 2017)and theyencourage
lecturers to adapt their teaching methods after sharing experiences with other academic
staff. In additiontheycanhelp universities to reduce staff training. Collaboraléagning
environmens canalsoincrease student knowledge througasharingof informationon

online student forus(Damary et al. 2017)They can help students to develop critical
thinking by using discussion boards and forumrsd through group assignments and

coursework helpitemto improve their teamwork skillSomaratne 2015; Pisutova 2016).

Cloud computingwith all theproperties and benefits that entaiteludingaccessibility,
scalability and flexibility (Sultan 2010; Gonzaidkartinez et al. 2015)is a suitable
technologyfor supporing such acollaborative environmentt provides opportunities to
improve efficiency for the educational institutions (Sultan 2040 enables users to
access virtualized resources containing seyvstorage, applications and netwsrk
(GonzalezMartinez et al. 2015)Cloud computingprovidesaccess to online services
anywhere and emimces the availability of online applications (GonzdW#artinez et al.
2015) whilst deliveling hardware and software as a service via the intériseftware
that will be updated automatically in the cloud (Boamd Ahmed 2013). Virtual
laboratories canbe improved using cloucomputing thereby renewing physical
resources and reducing the complexity of manager@mid-based virtual laboratories
arealsoavailable 24/7 (Ristove et al. 2014nd this and all of the abowenefitsare
attractng universties to migrate their IT infrastructug®o the cloud (Sultan 2010). Cloud
computing could be utilised to enhance and facilitate the collaborative environment

between universities globally.
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This research proposea conceptual framework for clotwhsed collaborative online
courses provision. The framework includédee five main elements, quajt legal,
security, operation, and educati@md itillustrates the relationshgpetween eachbf the
elementsEach element was expandednclude sukelements and their relationships to
other elementsA prototypewasdesigned to test part of the frawark. The purpose of
the prototypeawas to illustrate some ohe concepts prior to establishing a collaborative

environment for online course provision.

1.1 DEFINITIONS

This section provides concise definitions for the terms used within this thesis. Further

definitions and explanations are provided in Chafteand 3.

Online course refers to an online degree programme for undergraduates and

postgraduates.
Short courseefers to short online courstmt enhancae nd devel op | earne

Module refers b one of theunits that together make aomplete coursetaught at

university.
Topicrefers to a subject that is discussed or studied.

1.2 RESEARCH AIM

To develop a conceptual framework for clotmhsed collaborative online course

provisiors.

1.3 RESEARCH OBJECTIVES

1) To review the literatureconcerning online course provision, includinthat for
collaborative online learning and teaching environmeand cloud computing in

education
2) Todetermine the issues associated with current online course provision

3) To identify the main benefits of clotlthsed collaborative environments
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4)

5)

6)

7)

8)

To identify the main issues that universities should consider before establishing

cloud-based collaborative onkncourse provisign

To developa conceptual framework for clodzhsed collaborative online course

provision and identify the key elements

To illustrate the relationshipbetween key elements and selementsin the

framework

To developa prototype taest part of the framework and to illustrate some of its

concepts prior to establishing a collaborative environment

To evaluate theonceptuaframework and prototypby academics, managers and

administrators involved with online delivery of educatu®ing two questionnaires

1.4 RESEARCH QUESTIONS

1)

2)

3)

4)

5)

1.5

What are the limitations of the current approaches to online course provision that is

managed by individual universities?

What are the main issues that universities should consider before commencing

collaborationwith other universities for the provision of clobdsed online courses?

What additional benefits do clodzhsed collaborative environments provide for

online course provision?

What are the key elements that a cknasged collaborative framework for oré

course provision between universities should involve?
What are the relationships between key elements and $ule ment s i n t he

METHODOLOGY OVERVIEW

The nature of this research is exploratory, iimehs conducted in six main phases:

1)
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Literature review: the survey of existing literature explores the issues in current online
courses, determisethe benefits of collaborative learning and teaching and

investigates the characteristmf cloud computing in education



2) Mixed methods phase 1: sestructured interviews conducted with academic staff i
various rolesfrom different universitiesand offering online coursesThey were
undertakerto explore the cHeengesand issuesnvolved with collaborative online

course provision

3) Mixed methods phase the findings from phase 1 were supplemented by those from
two survey questionnaires given to academic staff and students. They were conducted
in order to genefise the interview findings and to investigate further issues

4) The developmendf a conceptual framewotto facilitate cloudbased collaboration

for online course provision between universities
5) Thedevelopmenbf a prototype to test part of the framework

6) Evaluation of theconceptuaframework and prototype by analysing the viewsof

group of academics who had experience with online courses.

1.6 CONTRIBUTION TO KNOWLEDGE

1) An exploration of the issues associated with clbaded collaborativenvironments

for online course provisign

2) A proposed novel conceptual framework teansiderschallenges and issues and
illustrates the relationships betweenrthelhe framework is unique in considering

the issues prior to adopg a collaborativeenvironment between universities,

3) Development of a prototype ttemonstratehe use and functionality of part of the

framework for a clousbased collaborative environment
4) A methodology for analysing the evaluation of both framework and prototype

1.7 THESIS STRWCTURE

The renainder of this thesis consists eightchapters which are deribedbelow:
Chapter2: Online courses

Chaptel2 presents a review of the relevant literature, focusing on online course provision
and related issues. In addition, the chapter concestmatine collaborative environment

for learningandteachingand for collaboration between universities and industry.
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Chapter3: Cloud computing

Chapter3 presentsa review of cloud computing technology in terms of characteristics,
deployment models, model services and architecture, and also discusses its benefits,
issues and challenges. It presents cloud computinduoa¢éion and cloubased VLE,

and in addition, discusses related work.
Chapter4: Research methodology

Chapter4 presents the research methodolaged in this study, including the mixed
methods adopted to answer the research questions. It explains all research methods
employed, from qualitative interviews and quantitative questionnaires to analytical
methods It also presents brief details concegqithe development of the framework and

the prototype. Ethical considerations and limitations of the study are also presented.

Chapter5: Findings from the interviews and questionnaires

Chapter5 presents the findings of the mixed methods researchlyf-issimistructured
interviews explored the issues associated with clwagkd collaboration for online course
provision. Secondly, surveys generalised the issues that were identified in the interviews

and investigated new issues.
Chapter6: Conceptual franework

Chapter6 discusses the framework for clebdsed collaborain for online course
provision based oexploratory research studiesd literature reviewThe framework
includes five main elemenéndillustrates the relationship betwetreelements, anthe

subelements.
Chapter7: The prototype

Chapter7 discusses the prototype, which is designed to test part of the framework. The
prototype illustrates some tife frameworlconcepts prior to estabhing a collaborative

environment for online course provision.
Chapter8: Evaluation of theconceptualframework and prototype

Chapte8 discusses the evaluation of the framework and prototype. The evaluations were
based upon the views of experts from @as countries on the use and development of

online course
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Chapter9: Conclusiors and future work

Chapter9 presents a summary of the research iggdontribution to knowledgerhe

chapter alsonakes suggestions farture work.

1.8 SUMMARY

This chapter prades an introduction to the context and domain of this thesis and
introduces the aim, objectives and research questions. It also sets out the methodology
overview, contribution to knowledge and thesis structure. The next chapter will present a

review of aline courses and collaborative environments.
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CHAPTER2: ONLINE COURSES

This chapter provides an overvieo? the subject ofonline courses which hedg to
identify the existing problems and research gépstesents the history ¢iiesecourses
andtheir benefits to students and universitesd also describethe technology that

usal for their delively and to support student activitids defines ollaboration in the
context of this thesis and presents the benefits of online collaborative learning and

teaching environments

2.1 THE HISTORY OF ONLINE COURSES

Technology has a relationship with distance education as it mediates between instructors
and leaners via the use of print, radio, television, audio, videotapes and computers. This
relationship illustrates the increased importance of using technoldgtamce education
(Sumner 2000). The first generatitmok the form of a correspondence cowbéch was

well established by the end thfe 19" century.Corresponédnce coursesnvolvedthe use

of print-based course materiadsd postal service§Sumner 2000)Distance education
courses were offered by the end of th& ¢éntury in European, American and Canadian

universitiegSumner 2000).

The second generatiaof distance education courseeambined the use of print with
cassettes arfaroadcast medidVith technological development came the opportunity for
communicativeaction through tweavay contact. The main aim of the second generation
was to deliver teaching materiaévarious kindgo learners. Interaction with students,
however, was limited, and interaction between themaastent (Nipper 1989 cited in
Sumner 200). The old multimedia course form of the Open University included the one

way technologies of radio, television, video cassettes and audio.

The third generation was computaeediatedand basedupon the technologies that
ushered in thenformation eraincludingthe Internet and the/orld Wide Web(Sumner
2000) Where coursework, quizzes, E®OMs and linked websites may have added to
the information available to learners, but without offering the negessanmunication
with other learners (Sumner 200Computerconferencing supports interactivity and had

the potential to help students to collaboratively construct knowléslgeison 1997)
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Distance education was born, and nowadays online courses lahedean advanced
stage of development and are expanding due to the Higher Educational Institutions (HEISs)
which now provide courses internationalNakayamaet al. 2014) The benefits of online
courses are discussed in Section 2.2.

2.2 ONLINE COURSES

Online course delivery has grown rapidly due to advances in Information Technology
(Dumford and Miller 2018), andInformation and Communication Technologies (ICT)
play an important role in the delivery of learning content by universities worldwide (Park
2011). The number of students takitfiesecourses haincreased rapidly due to the
benefitsthey offer, including reduced costs and remote access from the country of
residence (AlArimi 2014; Panigrahi et al. 2018). Online courses provide easy access to
online materials from anywhere (MurphndStewart 2017; ArkorfubndAbaidoo 2015).

They also provide learners with the flexibility to access course materials at a convenient
time to help balance their family and work responsibilities (&uthChen 2016). Té
delivery of onlinelearning materialg€an be supported by variety of mediaincluding
slides, videcandanimation, that students can access via a virtual learning environment
(Lu andChiou 2010).

Online courses savene forlearners and help themwardsa better learning experience
through participation in online discussion boards with peers from different countries,
culturesand backgrourslAl-Arimi 2014). They offer students opportunities for thinking
and responding in online discussion forymghout the pressur® makean immediate
response asthe casén faceto-face classroom discussion gragulpearners irtheshared
forum can built underahding and involve and collaborate in discussion with peers while
sharingjoint resources such as reading, video and links (Brady et al. 20diQ)faceto-

face education can also provide online discussion forums as extra suipgatdition,

they offerstudents opportunitigs interactmore activelywith thar lecturers via email or
forumssincethey camot meet th& lectures faceto-face & they mighton a campus
basedcourse(Kim et al. 2005). Furthermor#ereare usually digitatecordng facilities

of the communications between students and lecturerspthaide students witlan
opportunity to review previous explanations, comments and posts (Brady et al. 2010).

Online courses support students in obtainingualification through easy access to
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modules materials and videgsia an appropriate technologyithout the need to travel
to acampus to attend lectures (ArkorandAbaidoo 2015).

Coursesf this kindarea convenient way to encourage and enablglpesith disabilities

to participate (Nurmukhametov et al. 201%ihey allow thosevith learning disabilities,

to review materials as many times as they nemmnpared to facto-face delivery
Students with dyslexia or visual processing disorder can rakate digital text by
swapping their font style or size througsingsoftware that assist them in processing the
information effectively They alsallow thosewith physical disabilities toemainin the
comfortof their homewithout the need to attend sessions on camjussewith hearing
impairmens can viewtheirlectureb gideos with subtitleswvhich they cannot experience

in faceto-face courseéBarden 2017).

Universities offering online courseme not requirel to use physical spasesuch as
buildings, lecture roors or physical laboratorieghus running an online course is cost
effective compared tanon-campusequivalentA recorded video lecture can be used by
a number of classes and can be uploaded by manyhsilateéhe same time or at different
times, compared to traditionkdcturedfaceto-face courses (de Oliveira et al. 2018: Al
Arimi 2014; Panigrahi et al. 2018).

221 MASSIVE OPEN ONLINE COURSES (MOOCS)

Massive Open Onl i naee a@echanigneos magsMivger@isadon ¢f
information through an interndiased educational course to potentially very large and
internationally distributed groups of learn@g¢Maxwell et al. 2018, 736). MOOCs
enable learners to join in througlvariety of learning methods, antthe mediainvolved
corsigd of videos, live chat, and online assessnibfaxwell et al. 2018)MOOCsarean
online provision allowing learners to register for short courses without paying enrolment
fees (HewandCheung 2014; Hoy 2014Jhey are very popular antbnstitute the modern
development obpen educational resources. An unlimited number of learners beegsa

to theavailableMOOC courses (ARahmi et al. 2019)and the number of academic

publications delivered via MOOCs has ieased rapidly (Yousef et al. 2014).

MOOCs provide a number of larger universal platforms (Coursera, edX, FutureLearn).
CoursergCoursera 2020)as launched in 2012 and became the biggest MOOC provider
in the world. The number of students enrolled is over 37 million in 2019. Coursera
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consists of more than a hundred and sixty universities and more than twenty industry
partners. The platformalsed i ver s fully online master 0s
public health, business, and computer scigi8teah and Pickard 2019Dn the other
hand,edX is the second largest MOOC providarldwide andvasfounded by Harvard
University and MIT in 20121t hasmore than 18 million learners aitd 139 university
partnersprovide approximately,200 coursesedX also has an online degree program,
FutureLearn, was launched by the Open University in the UK in 2013 eEagun is the

UKGs MOOC pl sadttriacked moreshardseveramillion learners from across the
world since its | aunch. 't offers (Sh&h degr
and Pickard 2019)

MOOCs consistmostly of short video lecturefined togethemwith computergraded
quizzes and online discussion boards that enable learners to share informatiooessd
help and theyepresenincredible educational resources available online to anyone who
has time to learn (Hoy 2014)Y.hey enable learners to selectively obtain knowled
without the need to enrol at a specific university or to pay tuition (ideswell et al.
2018) andalsoto concentrate on specific topics to increase their knowledgdearn a
new topic that will help them in thegareer(Hew and Cheung 2014; Baes 2013).
Learners often prefer this kind of short online coui@ecollecing certificatesand
improving the skillsrequired fortheirwork (HewandCheung 2014)These courses offer
learnersthe opportunity to exchange views and ideas watichother during online
forums and meetingg herefore, learners prefer to spentbt of time in the discussion

forum toacquire a knowledge @ind learn from each oth@Rao et al. 2015).

MOOCs are categoride i nt o two main kinds, 6c MOOCs
supply space for seHirranged learning where learners can clarify their own objectives,
offer their viewpoins and collaboratively build and share expertise. cMOQ@{Isw

learners to create their owntmerksthrough Google, blogs, Wikis, Facebook and other
social networks.xMOOCS such as Coursera and edX adhere to constructivist,
behaviourist and cognitivist learning theori€gousef et al. 2014). They enable
instructors to present their knowledge usshgrt video lectures that are usually supported

by simple eassessment tasksrteeasure progress agaipsé-defined learning objectives
(Yousef et al. 2014).
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2.3 USE OF TECHNOLOGYWITH ONLINE COURSES

The rapid advancement of technology is changing theimfaymation is transmitted by
HEIs and developing the approach to delivering coui3eal{ng1997 cited in Nicholson
1998).The computerized delivery mechanism for distance leatmsgeen usedor the
higher education agenda since the 19QRMisholson 1998)The fast development of the
WWW played aressentiatole in supporting online course delivery by using the Virtual

Learning Environmen{Brown 2010).

A VLE is a software environment for managionlineintercommunicationsf different
kinds that take place among instructors, learners thadlearningcomponentsihe
participation of students in such interactions constitutes online leaifriegise of VLES

in universities has become an essérstiategy for quality education. VLEs are used to
improve both facgo-face courses and online course delivaPark 2011), and their
functionality hasimproved to involve a wide range of university information processing
systems, to establish a contrdllearning environment, and to assist personal learning
(Brown 2010).

VLEs provide a number of features to instructors and students, making it easy to use the
system, the delivery of online materials flexible, and integrating a set of tools and
activitiesto help learnersBrown 2010). The integration of external tools in VLE aims to
enhance the learning activities that specialist practitioners in education may design and
implement (Alario-Hoyos et al. 2013)Such Group Learning Uniform Environments
(GLUE!) facilitates the performance of collaborative activities in VLES, leveraging their
characteristics for the management of groups and (Skarso-Hoyos et al. 2013VLEs

are integrated with online assessmsystems and video streaming servieble at o n
Shrestha et al. 2007)

VLEs are also called Learning Management Syst@itS) (Dillenbourg et al. 2002).
Blackboard, Moodle and LAMS (Blackboard 2020; Moodle 2020; LAMS Foundation
2020) are familiar examplesf & LEs that differ somewhat from the preferences of

i nstr uct o(Alsrio-Bloyas etthlIEA0XB8B hey provide a variety of services and
functions for the delivery of online courses (Park 2011). VLEs enable learners to access
learning materials, ass@essnt and guidance. They also enable instructors to track

| earners6 activities and achievements.

externally( Heat on Shrestha et al. 2007)
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Communication tools (discussion boards) available within the VLE careolenith each
module/unitt He at on S hr e sahdasynchronoua discusstof Boards make it
possible for learners to obtain support anywhere and at anyRisnle 2011). Instructors

can create groups for students working on a project and studentsaga private
discussion boards which enable them to share filéke at on Shr esmhha et
addition, instructors are able to create quizzes and tests for formative or summative
purposeg He at on S hr e.sAddii@nal fedturea are use?2uDfdr Jupporting and
improving interactive learning in the VLE, such as the ability to grade, make
announcements and conduct surveys (Park 2011).

2.4 ISSUESASSOCIATEDWITH ONLINE COURSES

The key issues associated with onlimeirses can be summarisesd the learning and
teaching culture, studem@sxperience and expectatgmcademiadexperience in online
course deliverycreating teaching materials for a modudend financial aspects. The
review of the literature revealedraumber of important issues associated with online

courses which are discussed below

1 The learning and teaching culture:A students learning style might be affected by
their cultural background (Pisuto2®16). For example, international studentso
come from a culture with a teachegntred (facdo-face) learning environment tend
to regard the teacher as the source of all knowledge and information. Some may be
used to face#o-face learning environmentb¥ut this does not apply to all online
students (Damary et al. 2017). Students may also find it difficult to move to an online
style of learning because they are familiar with their own learning methods (Pisutova
2016).

Internationalstudents may find that the assessment styles used in online courses are
different fromthose intheir home countries (Liet al. 2010)while othergnay submit

thar assignmentsate and not appreciatehe significance of assignment deadlines
(Kyei-Blankson andKeengwe 203).

Collaborative online learnings also subject tother issues related to culture. Some
international studentdor examplefind it more difficult than othergo sharetheir
understanding with other students during team working atl@booative activities
(Damary et al. 2017). In addition, some prefer to work as a team, whereas others prefer
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to work individually, something that is largely dependent on their culture (Liu et al.
2010).

Lecturers will have their own teaching methodoinied by their culture and may

find it difficult to adapt to online teaching styles (Pisutova 201&)s thosewho

come from teacherentred backgrounds may not have the experience and skill to
teach online courses effectively (Haugen et al. 2001). Leatus 6 r ol es i
courses are very different frotheir roles infaceto-face courses, which canake it

difficult for international students to understandttiole (Damary et al. 2017).

Issues related to studentsStudents need toe self-directed, selinotivated ando

have goodime management skills to participate in online courses, and this can be
challenging forthem (Kebritchi et al. 2017)They canencounter problems with the
internationalanguage used in the online courses(®va 2016)andmay have to use
translatiors, especially when they want to interact with peers and express their
opinion in discussions (A\rimi 2014; Kim et al. 2005)They may alsoencounter
issues with plagiarisngndespecially with paraphrasing andknowledging sources
(Kirsch and Bradley 2012)

Studentscanbe reluctant to collaborate online witheir peers if the universities do

not provide the necessary suppddsipovand Ziyatdinova2015) and & a result,

may not realise that thrmllaborative activities are part of the learnprgcess. fiey

may not feel comfortable moving from a traditional classroom to oméaehing

which may include shared activities for learning (Damary et al. 20h®re is a
requirenent for more global cses in onlinecoursecontent; for example, online
courses delivered from the United States typically focus on United States cases and
situations and may not provide a global perspective (Liu et al. 20%@)ysmay not
understand the content or context whamplying concepts rekd to another part of

the worldto situations in their own country (Liu et al. 2010).

Learnersmight also experience difficulties interacting online and communicating
with their lecturer and other students in reale discussiondecausehey arein
different time zong Thosein another part of the world to the students and teaching
staff they should be interacting with may not be able toijoinith reattime online

discussions or conferences (Liu et al. 2010).
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Issues related to academicsChanging the nature and environmesf course
delivery from faceo-face to online can be challenging for some lecturers. The
method of deliveryor online courses is different from traditional fatceface as the

role ofthelecturer changes from a static transferor of knowledge to treasobject

expert who guides students through the learning process. Some lecturers find a variety
of teaching methods that are used in online courses challenging and may feel
uncomfortable withthem Kebritchi et al. 2017Kyei-BlanksonandKeengwe 203).

Also, the design and preparationasfline course materials may take more time than

for faceto-face courses (KyeBlanksonandKeengwe 203).

Issues related to creating teaching materials for a modul€efypically, it is the
lecturer who is responsible falesigning and preparing the teaching materials for
online courses (KyeBlankson and Keengwe 2013). However, producing new
teaching materials and moving from traditional fa@zéace delivery to online courses

can be challenging (Kebritchi et al. 2017pn% lecturers are reluctant to change their
teaching approaches and methods to make them more suitable for online courses
(Kyei-BlanksonandKeengwe 2013). Thie has been ashortageof training courses to
support lecturers as they move from a faeéaceteaching style to an online teaching
method, and they often cannot use the same materials for online courses (Kebritchi et
al. 2017). In addition, it is timeonsuming for lecturers to design materials for an
online course using new technology (Kebritchiad 2017 Kyei-Blankson and
Keengwe 2013).

Other issues related moduledesign include the application of multimedia such as
video, audio and game®r if used in the wrong waythey carhave a negative effect

on the learning process. Temsurea good impact and make the learning content
appealing to students, there are certain rules and principles that lecturers should follow
whendesignng module contents that use multimedia (Majumdat& Kebritchi et

al. 2017. Some academic stafhowever,do not have the skills to use technology

effectively and require training (Ahrimi 2014).

Issues related to financeThe overall cost for an online course can include the costs
of development, dery, and administration. The development costs for online
courses are significantly higher thimm faceto-face courses and include expenditure

on the production of materials, staff, and equipment (Hanover Research 2014). In



addition, reluctance by wersities to pay for lecturers to be trained in designing and
delivering online courses has ledadack of training programs (Hanover Research
2014; SjogrerandFay 2002).

2.5 COLLABORATION IN EDUCATION

The definitionadopted in this research statkat fiCollaboration is defined as a joint
working, learning and sharing process that specifically focuses on teaching activities,
learning and researching amongst educational participants, in which knowledge can be
activated and transferred ( Ph am a nld, p.B)avost mstructdre agree that
collaboration includes bringing groupad peopld@ogether for a shared go@oulet et

al. 2003).

Collaboration is an aspect of the educational context that consists of three elements:
consultation, collegiality andooperation. Consultation usually includdscussion

looking for or giving information, or sharing of expertise which i®ssential part ahe
collaborationGoulet et al. 2003 ollegiality, another essential element of collaboration,
indicatesthat there isan equal and friendly relationship between colleagneshich
everyoneds knowl ed gAccoadimgito(TenskyeandiHeasley 201 v a |
collegiality is faculty membersé6é capabil
valuetheir participation to the institutiot highlights chances for faculty members to
learnand get knowledg&om one another by having a sense of belonging and inclusion
(Terosky and Heasley 20)L9oint working is a part of this, where instructors uralest

team teaching, planning, and research, and it indicates a kind of mass commitment on the
part of those who are working together. Collegiality nurtures connective knowledge and
the transformative relationship with peers when the relationship betwe@ipaats is
reciprocal.Cooperation, the third part of the collaboration, is the element that requires
effort to understand another participant
(Goulet et al. 2003)

Collaborative partners find themselves consuming much time buildidgkaeping
relationshipsin a collaborative project, the university experts often begin a relationship
to develop, modify and understand academic practice. The participants also attempt to
acknowledgeb e ac h ot her 6 s. Eath padnerscentriesctp the sharinge
environment indiffering ways and degrees, although all are committed to the

development of practice and understanding and improvement of theory (Goulet et al.
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2003) Each partner values and respects other ideas and strengths in cattamt@
shared goal. In collaboration, it is essential to value each contribution and allow each

member of the group to have a feelofgoelonging(Goulet et al. 2003)

Collaboration in this research is concerned wite cloud-basedversion between
universitieghatprovides online coursesasdiscussed in Chapteb and 6. The following
section(2.5.1)considersollaborative learning between studethigt aimgo enrich their
understandingThe benefits of collaboration between acaderaiegpresenteth Section

2.5.2 and collaboration among universities and industaeealt within Section 2.5.3.

251 COLLABORATIVE LEARNING

Col |l aborati ve | ear aniedugationadapproach todeadhingnaedd a ¢
learning that involves groupd earners working together to solve the problem, complete
atask, or creata producb ( hBnalaadl 2012). Online collaborative learning refers to
fieducational applications that emphasise collaborative discourse and knowledge
building mediated by thenternet; learners work together online to identify and advance
issues of understanding, and to apply their new understanding and analytical terms and
tools to solving problems, constructing plans or developing explanations for phermomena
(Harasim2012, p.88). Online collaborative learning can enhance and improve learning
by engaging students and instructors to confirm a positive experience in an online course
(Chandrasekaran et al. 2016). It provides students with opportunities to become
knowledgebuilders (Harasim 2012).

Damary et al. (2017) mention that online collaborative learning leads to students sharing
knowledge, which enables them to develop a deeper understanding of the learning
materials. In additionit helpsstudents to encourage eacther to learn by sharing
explanatios of what they understand from their lecturers. Collaborative learning can
assiststudents to develop and practice social skills such as communication and decision
making (Laal et al. 2014)and itcan helplearnes to develop critical thinking and
negotiation skillsthrough the use abnline discussion boards and forums (Somaratne
2015). Additionally, itencouragestudents to improve their teamwork skills (Pisutova
2016; Somaratne 2015). Collaborative learning in aime course leads to imprave
learning outcomes between students and helps to establish learning comraarities

shae theirunderstandingfospecific topis (Laal et al. 2013; Higley 2018%tudents who
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work within collaborative teams appear to acgumore information and knowledge than
those who work individually as theyexchange information with each other (Laal et al.
2013).

There are many toolthat can enhance collaborative learning in online coyrgas
example Wikis, forums, Google Docs, Google Ap@s)d Dropbox (AlSamarraieand
Saeed 2018; Biasutti 2017).

Learning tools that support collaboration

Forums are collaborative learning tools whitdn be implemented in VLEs such as
Blackboard and Moodle. Online discussion forums are asynchronous online
communication tools which require no ré@he interaction between students (Hou and
Wu 2011). Forums allow students to express their views and ttearidess at a time

that suits therand inany locationBiasutti 2017). Online discussion foruimsipstudents

to improve their learning performance (Hou and Wu 2011).

Google Docs is an online documeéiat enables students to share documents arekacc
thematanytime andfrom any place.tlallowsonline students to edit the documents and

instructors to add feedback on student assignniBias andCaspi 2009).

Wiki is an online learning toothat enables students, lecturers, classegduniversites
around the world to collaboratiés discussion pagenable students to engage in debates
and to communicate with each othicilitating the sharingof knowledge Studentsare
ableto create new wilsito add information and join existing asi® use the information
and resourceslready availablgZheng et al. 2015). Wikis allow students to post
comments and create documents to share with other peers (Augar et al.sa0a®
useful toos for group pojects because thegllow students to meet virtually and work on
a project collaboratively (Parkemd Chao 2007). Dropbox is another cloud tool that
learnerscan use to share their filewhich can be accessed from anywhere (Gonzalez
Martinez et al. 2015

The benefits of online collaborative learning tools are better accessibility, flexibility and
availability (Carter et al. 2018).
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2.5.2 COLLABORATIVE TEACHING

Collaborative teaching allows lecturers to share responsibilitythétihpeers in teaching

relaed activities such as curriculum design, content development, presenting teaching
materials and assessing student thaamtor k (
i mprove instructorsodé performance atod r es:
of the need for collaboration between instructors and other professional support staff.
Such sharingnight involvechoosing an appropriate educational resource and embedding
research skills into theurriculum (Pham and Tanner 2015).

Collaborativeteaching is one of the most beneficial, but also one of the most challenging
experience$or lecturers in universities (Orzolek 2018). A collaborative environment can
support the facultyasit desigrs new programs of study (Stylian@and Savva 2017)
helping faculty members to share worklesadnd decisionswhen collaboratively
developing a new coursgiégenfuss and Lawler 2008h addition, collaborative course
development provides benefits of merging the experience of experts andtioatl
designers (Xu and Morris 2007his environment can be set up within one university
but there is also the potential to establish sharing between multiple universities (Stylianou
andSavva 2017).

Collaboration between academics can encourageidiudls to work together to achieve

a shared goahrough thesharingof knowledge and ideas (Bevins and Price 2014). It is
also an excellent approach to exchange experience with academics together.
Collaborative teaching can aleelp academics to impravtheir teaching methodfor
example,when they are working together on assigned tasil shang materials
(Doppenberg et al. 2012)t promotesthe organiaton of teaching materialand
improvement othear quality (Pham and Tanner 2015). Collaboration between academics
can alsoenhanceteamwork skills (Bevins and Price 2014nd when arried out
successfully,it will increase theiconfidence and @ourage the building gbositive

relationshipg with peerdKeefe et al. 2004).

Newell and Bain (2020eported that collaborative course design between academics in
HEIs is important because it improves learning, teaching and course qualitgist &

way to bring together combined expertise and intelligeadsuild a shared vision and
commitment to quality course€ollaboration is aecessarapproach to addressing the

issues that currentipfluence the quality of outcomedéwell and Bain 2020
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2.5.3 COLLABORATION BETWEEN UNIVERSITIES AND INDUSTRY

Collabordion between universities and industry refers to interaction between any parts of
the higher education system and industry that is essentially aimed at promoting
knowledge and technologyxchanggAnkrah and AlTabbaa 2015)lt is an essential
strategic instrument for improving thefficiency and effectiveness of industrial
investmentin research and developmgiRernandes et al. 2019%s a result of global
competition, industrialised economics in Western countries relies mgssivptoducing
knowledge and conducting research and development to maintain ecqrosperity

Policy makers want academic researchersdotribute further to applied research,
technological improvementand to thedissemination otechnology (Hillerband and
Werker 2019).

Collaboration between universities and indydtas been growing irm number of
countries, includingthose of theEuropean Unionthe United States, Japan, and
Singapore.Increasingly seen as a way tmprove innovation through knowledge
exchangdAnkrah and AlTabbaa 2015)his growth has been attributed to a mixture of
pressures on both parties. itrdustry, the pressures have involuwegbid technological
change, shorter product life cycles andrsgrglobal competition that have fundamentally
transformed the compétie environment for most firmgAnkrah and AlTabbaa 2015)
For universities, pressures have included a rapid increase in new knowledge,
challenge of increasing costs and fundingiéssand the need to seek relationships with
firms to allow them to stay at the leading edgailinsubjecs. The pressures on both
universities and industryhave stimulated an increasing desire for collaborative
developnent that aims topromote innovation and financial competitiveness at
institutional levelstogether withknowledge exchange among academic and economic
domaing(Ankrah and AlTabbaa 2015)

The motivations for collaboration between university and industries are reciprocity,
efficiency, and stability. With regard to reciprocityniversities provide wide access to a
broad set of research infrastructaned research expertisavhereas industries provide
wide access to a broaainge of expertise in produatprovement, market knowledged
employment chances for university gradua@snsequently, universitieese motivated

to establish relationships with industry for mutual ber{@fitkrah and Al{Tabbaa 2015)

In terms of efficiencyrising pressure on public sources of finance r@vided strong
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motivation for universities to explore alternative sources of income for primary research
and equipmentExamples include thécensing of patent@nd commercialisationof
faculty research tminimise their dependence on public fund{Agkrah and AlTabbaa
2015) With regard to stability, collaborations between universities and industry that
expose students and staff to the industrial environniestructionalcase studies, and
practical issues addressed by projects, haveoaliributel to curriculum improvement

and helped to develop the quality of teachiagkrah and A{Tabbaa 2015)

2.6 SUMMARY

This chapterhaspresented a brief description of the history of online cayssginning
with distance educatioffit discussethe featureshatonline courses provider learners
such asasy access to materials, flexibiligndfacilitation of online discussiothrough
forums, and looked ahe technology used to facilitate the delivery of coucsdisie The
chager also consideed issues related to learning and teaching cutusaudents,
academicsthe creaton of teaching materials for mod@geand finance and concludes
with a descrption of the benefits of collaborative learnirgnd teaching and the
collaboration between universities and indysihe rext chapter will discuss cloud

computing technolgy.
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CHAPTERS3: CLOUD COMPUTING

This chapter discusses the technological application ugbgiresearch to facilitate the
collaborative environment for online courses. It discusses the definition of cloud
computing and its characteristics, cloud deployment, and service models. It highlights the

features of cloud computing as well as its usageEls.

3.1 CLOUD COMPUTING

Cloud computing is an evolution of both computer technology and the dominant business
model for delivering ITbased solutions (lyer and Henderson 201@)the 1950s, the

first generation of Information and Communication Techgglbegan with a mainframe
computer. The mainframe was a huge centralized computing platform (Ebbers et al.
20169. Figure 3-1 shows the computing paradigm shift of the last -balitury and
identified six phasedn phase 1, the user was connected to thaframein 196Q which

was shared by many users using terminals. Phase 2 of the computing paradigm shift was
the evolution of personal comput@mnsl97Q which enabled the user to conduct their daily
work without the need to share a mainframe vatltyone else. In phase 3, computer
networksin 1980allowed multiple personal computers to connect via local networks, and

in phase 4, local networks appeared that connected to others which created a global
networkin 199Q Thus, users were able to accdss Internet to use distant applications

and resources. With the arrival of phase 5, the electronic grid facilitated the sharing of
computing power and storage resourge00Q In phase 6, the evolution of cloud
computingenables user® useall the avdable resources on the Internet2007 (Voas

and Zhang 2009).
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Figure3-1: Computing paradigm shift, over six phases adapted from Voas and Zhang
(2009)

When compared to the infinitely powerful Internet cloud, PCs appear sitoilar
lightweight terminals which enabé users toutilise the cloud.However, there are a
number ofsignificant differences between the two. Mainframe computing provides
limited computing power, whereas cloud computing offers almost unlimited capacity and
power. Furthermore, in mainframe computing, the terminals represent user interface
devices, whereasn cloud computing, personal computers can provide local cashing

support and computing power (Voas and Zhang 2009).

The main aim of cloud computing is the better use of distributed resources via the Internet
(Jadeja and Modi 2012). i a model for deliering IT resources and services, and is

defined by the National Institute of Standard Technology (NIST) as follows:

fiCloud computing is a model for enabling ubiquitous, convenierdeomand
network access to a shared pool of configurable computing res®e.g.
networks, server, storage, applications, and services) that can be rapidly
provisioned and released with minimal management effort or service
provider interactio®m@ ( Buyya e} al . 2013, p
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Figure3-2: Cloud computing models (Mell and Grance 2011)

As shown in Figure-2, doud computing consists of five main characteristic cloud

services, three service models and four deployment models which appear as layers

in cloud technologyThese will be disussed irthefollowing sectiors.

3.1.1 CLOUD COMPUTING CHARACTERSTICS

Based on the NIST definition of cloud computing, the five vital characteristics are

identified as:

1
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Broad network accessor the resources of computing delivered through the Internet
(Dillon and Chang 2010). Such access enables the client to access services through
different devices such as desktops, laptops, tablets and mobile devices (Mahmod
2011).

Rapidly elasticity: which enables the organisation to scale up or scale demwice
requirements according to the clientsbd

Measured service:this enables the organisation to control all resource usage and
create possible limits or expand resources wherdatedy using paperuse
(Mahmod 2011).



On-demand selfservice: organisations can request cloud services such as server
time, network storage and applications from the cloud provider. The organisation can
request to expand services as needed (Mahmod.2011)

Resource pooling:this enables multiple users to share computing resources in a

specific cloud deployment model (Mahmod 2011).

3.1.2 CLOUD COMPUTING SERVICE MODELS

Cloud computingproviders havehree main service models, which are Software as a

Service (SaaS), Platform as a Service (PaaS), and Infrastructure as a Service (laaS)
(Sultan 2010).

T
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Software as a Service (SaaS)

A software layer provides applications that run online using cloud infrastructdre a
enables users to access those applications from different devices at any time (Sultan
2010; Mell and Grance 2011). The service providers are responsible for installing and
upgrading the applications, thus there is no need to install the applicatian srear 6 s
computer Akande and Belle 2034 The eneuser has no right to change the
application apart from customising it using the choices available in the software
(Gajbhiye et al. 2014). Furthermore, users are shifting from a locally installed

applicationon their computer to an online software service (Voorsluys et al. 2011).

The cloud providers have full control and manage the cloud infrastructure, which
means that users or consumers have no need to do so (Mell and Grance 2011). With
the SaaS model, ganisations to reduce the cost of software installation, updates,
maintenance and software licencing (Gajbhiye 8hdvastva2014). SaaS provides

the further advantage of scalability, as organisations can scale their services based on

user demand.
Platform as a Service (PaaS)

PaaSis a cloud computing service which is offered remotely by cloud providers to
their clients (Sultan 2010; Mell and Grance 20Thjis model provides a computing
platform such as a server, operating system, storage, progngntamguage, and

databaseAkande and Belle 2014; Sultan 2Q1@aaS providers provide hardware



and software tools for users which enable them to run, deploy and develop their
applications (Mell and Grance 20J4kande and Belle 2034They offer services for
maintaining, designing, and debugging the complete application throughout its

development lifecycle on the Interr(étudaib et al. 2014).

PaaS providers have control over and manage the cloud infrastructure, including
operatingsystem, server, storage, and network, whereas oarrtmanage these
things but can control the deployed application and configuration sethtedisand
Grance 201)1 PaaS is useful for developing particular applications that need powerful

computing esources at low cost (Hudaib et al. 2014).
Infrastructure as a Service (laaS)

laaS delivers infrastructure resources to organisationdeorand through the
Internet, such as those for computation, communication and storage (Sultan 2010). It
allows userdo scale and shrink computing resources as needed, which leads to a
reduction in expenditure for tho$¢Els using the cloudAkande and Belle 2014;
Sultan 2010) The organisations can pay per use for the computing resources used
(Marston et al. 2011). Thesources in this model will be used as virtualised resources
(Voorsluys et al. 2011 he users are not able to manage the cloud infrastructure, but
they have control through storage, deployed application and probably restricted
control over choice netwking components (Mell and Grance 2011).

3.1.3 CLOUD COMPUTING DEPLOYMENT MODELS

Cloud computing has four deployment models: private cloud, public cloud, community
cloud, and hybrid cloud (Mell and Grance 2011).

T
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Public cloud

Public clouds enable the generabjicito use cloud infrastructure, which is available
via the Internet. The public cloud is owned by a third party organisation that provides
cloud services (Mell and Grance 2011). Cloud providers can manage infrastructure
and pool resources (Goyal 2014ubHc clouds can be used by diverse clients, from
organisations to individual users (Marston et al. 2011; Leloglu et al. 2013), and are
located on or off the premises of the cloud provider (Mell and Grance 2011). The

clients who use the services need ty fm the duration of their usage, which helps
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the organisation to reduce IT expenditure and the costs of the operation. Popular cloud
providers that offer their services to the general public include Google, Amazon, and

Microsoft (Voorsluys et al. 2011).

Users of public clouds have no need to purchase hardware to use the service and can
scale their use edemand (Goyal 2014), whilst their data and technical expertise are
available 24/7. Public clouds can be used to support-wortd countries that lack
powerful IT resources and enable them to offer better IT services (Goyal 2014). They
are, however, less secure than other deployment models, and the data they host is

therefore prone to attack (Jadeja and Modi 2012).
Private cloud

The private cloud model enables a single organisation to operate the cloud
infrastructurethat can be owned and managed by the same organisation or a third
party. The private cloud exists on or off the premises of the cloud provider (Leloglu
et al. 2013).The main benefit of the private cloud is that it maximises the use of
existing inhouse resources. It is easy to manage security, to upgrade, and to maintain
it. The organisation manages the application and resources by itself (Jadeja and Modi
2012). In gorivate cloud, the computing resources are made accessible to users at the
organisational level (Jadeja and Modi 2012). Security, including data privacy and
trust, is enhanced, as only users from the organisation can access the private cloud
(Dillon and Clang 2010; Jadeja and Modi 2012).

Hybrid cloud

A hybrid cloudis a combination of two or more cloud deployment models (private,
public or community) (Mell and Grance 2011). A private cloud in this model is
connected to one or more external cloud sestitlybrid clouds are more complicated
than the other kinds of cloud deployment models (Goyal 2014), and are very secure
for use with data and applications. They enable the third party to connect to
information via the Internet. Organisations can serve tieeds in the private cloud

and can request intensive computing resources from the public cloud (Jadeja and
Modi 2012).



Hybrid clouds offer scalability and cesffectiveness benefits from the public cloud,
but also provide security from the privat®wtl. They support the optimization of
infrastructure expenditure during various stages of the implementation of the lifecycle
(Goyal 2014). Hybrid clouds can develop resource distribution for temporary projects
at an immensely reduced cost as the utilratf public clouds removes the demand

for investment to perform these projects (Goyal 2014).
1 Community cloud

It is a cloud infrastructure where computing resources are shared between a number
of organisations (Mell and Grance 2011). It supports a pdaticommunity which

has shared interests and concerns such as policy, mission and security requirements
(Savu 2011). Community clouds are located between public and private clouds with
regard to their target clients (Goyal 2014). They can be owned araethby one

or more organisations or a third party, and are located on or outside the premises of

the cloud provider (Mell and Grance 2011).

3.2 RELATED TECHNOLOGIESAND CONCEPTS

Cloud computing is not a staradone phenomenon in Information and Communication
Technology. Several technologies need to be identified and explained to enhance our
understanding of cloud computing. These include grid computing, utility computing,

clustering, and virtualisation.
1 Grid computing

Gr i d c¢ o mptype ofpamalleliard distributed system that enables the sharing,
selection, and aggregation of geograph
dynamically at runtime depending on their availability, capability, performance, cost,
and us e r-agf-Servicpueguiramenyg8 ( Buyya et al . 20009
distributed infrastructure of software and hardware that supplies arranged resources
sharing to attain a high level computational goal, for example, running an engineering
application (Buyya et al. 2009).

Grid computing uses middleware as one of the vital strategies to categorise and
distribute pieces of the program between multiple computers. It varies in size from a

small computer workstation network within a company to largescale cooperation
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between compaes and network§Sadashiv and Kumar 2011), and is a weaker form

of cloud computing, as there is virtualisation that associated with (Biswas 2011).
{ Utility computing

Utility computing includes the renting of resources on demand, such as software,
networkbandwidth and hardware. In utility computing, clients are charged depending
on their usage of computing resources rather than at a fixed rate. Utility computing
and grid computing may be considered as applications of cloud computing. Thus,
cloud computingcan implement everything in grid computing and utility computing
and much more (Biswas 2011).

1 Clustering

A c | u sacokectioniofgpardilel or distributed computers which are interconnected
among themselves using higbeed networks ( Sa d as hir 201lam4¥7).Ku ma
The group of IT resources work together in the execution of-ideasive and
computeintensive tasks which would not be possible with a single computer. Cluster
computing is used primarily where there is a need for guaranteed availability
reliability and loadbalancing. In cluster computing, the rates of system failure are
reduced, whereas the availability of the system and reliability are increased, thus they
sustain unnecessary nodes that are used to supply service when the systé&mmefails
system performance in clustering is developed such that if one node fails another node
will take over (Sadashiv and Kumar 2011). In the cluster system, multiple computers
are connected to each other as a single virtual computer to share the comalutati

workload, thus improving performance (Sadashiv and Kumar 2011).
1 Virtualisation

Virtualisation enables abstraction and isolation between kmvet functionalities of

a computing platform and end usev®(k 2008). It is the establishment of a vatu
version of a server, storage, operating system and network resources (Sajid and Raza
2013). It allows the portability of functions at a higher level whilst sharing physical
resources. The concept of virtualisation has been around since the 1960&hsince

it has grown remarkably and been applied to all resources of computing including

software, memory, storage, IT services and procesgorgk(008).
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Visualisation is one of the main technologies that make it possible to understand and
realise cloud emputing. It allows clients to move their computation and data to a
distant location with varying effectsn performance. It offers a number of benefits,
such as scalability, coesffectiveness, elasticity, customisation, and infrastructure
independenceSajid and Raza 2013).

3.3 CLOUD COMPUTING ARCHITECTURE

Cloud computing architecture includes four layers: hardware, infrastructure, platidrm
application (Zhang et al. 2010). The bottom layer is the hardware layer which is
responsible for controlling the physical computing resources of the cloud, including
servers, switches, and CPU power (Zhang et al. 2010), as shown inFgure

End Users

e Resources Managed at Each layer Examples:
y \; ......................
\).‘L;f, | «— Business Applications, Google Apps,
O Web Services, Multimedia Facebook, YouTube
Soft\tvare ke licati Saleforce.com
Service (Saa$) Application

Software Framework (Java/Python/.Net) ’

Microsoft Azure,
Platform asa Storage (DB/File)

Google AppEngine,

Service (PaaS$) - .
[ Platforms P fmezonSimeledtsss.
.................... } Amazon EC2,
Computation (VM) Storage (block) GoGrid
Flexiscale

Infrastructure Infrastructure ——
as a service (laaS) ¢ ) }
CPU, Memory, Disk, Bandwidth

Hardware

Figure3-3: Cloud computing architecture (Zhang et al. 2010, p.9)

The hardware layer is located in a data centre which houses thousands of servers that are
arranged in racks and connected via switches atdn This is an underlying layer for
the above logical layers and offers a number of cloud features. The primary purpose of

this layer is to ensure a constant high capacity (Zhang et al. 2010).

The infrastructure layer is also referred to as a vida#bn layer because it establishes
a pool of computing resources and storage by dividing the resources in the hardware layer
using virtualisation technology such as VMware. The infrastructure layer is a
fundamental element of cloud computing, as manyf&agures, such as scalability and
elasticity, are only achieved via virtualisation technologies (Zhang et al. 2010).
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The platform layer is built on top of the infrastructure layer and it includes a software
framework and operating system. The aim of ttefpim layer is to reduce the load of
deploying applications immediately into a virtual machine box. Such a Google App
Engine exist at the platform layer to support the Application Programming Interface (API)
which provides databases and storage (Zhaay 2010).

The highest level of cloud computing architecture is the application layer which hosts the
cloud applications. The cloud applications support the scaling features that ensure

availability, better performance and reduced operating costs (Zhah@61.0).

Each layer in cloud architecture is combined with the layers above and below, but each
layer can be developed individually. Cloud architecture as a whole facilitates the support
of a wide range of application requirements whilst reducing expeacdn maintenance

and management (Zhang et al. 2010).

3.4 CLOUD COMPUTINGBENEFITS

Cloud computing provides several features which can encourage an organisation to migrate
their Information Technology (IT) resources and systems (Zhang et al. 2010). Tifieasign

benefits of cloud computing are:

1 Costsaving:icl oud computing has a-apougoidon g wihed ¢
clients pay for services as they use them. Therefore, there will be savings when the
demand for services is low, resulting in lowgreaating costs (Zhang et al. 2010).

There are cost savings related to hardware, as cloud computing offers virtualisation
on demand, again via a pay per use model (Gonaddetinez et al. 2015). In this
system, the cloud computing provider owns the ressuand the organisation pays

per use. Moreover, there are cost savings with regard to software, as certain cloud
tools can be provided for free, such as Google Docs, Dropbox, and YouTube
(GonzalezMartinez et al. 2015; Sultan 2010).

1 Flexibility : cloud canputing provides flexibility to users as they can access their files
at home, or indeed anywhere. It also increases staff mobility by allowing them to

access applications and information from anywhere (Sultan 2010; Craig et al. 2009).

1 Availability: services and applications offered by the cloud are available online, 24/7

and everywhere (Gonzalkdtartinez et al. 2015). Clients can use easily accessible
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cloud services via a variety of devidedesktop, laptop, tablet, mobile phanever
the Interne(Zhang et al. 2010).

Scalability: cloud computing makes it easier for an organisation that depends on
accurate information to scale up or scale down their service requirements according
to their clientsd needs -Qudldysevicotoahege al

number of users (Gonzaldzartinez et al. 2015).

Collaboration and sharing: cloud file storage enables different stakeholders to
share, store, and retrieve data via email and shared web links (Gupta et al. 2013).
Google Apps, for exanig, facilitates the sharing of content and files with other
stakeholders (Sultan 2011). In addition, it allows a team to access those files anywhere

and edit them in redlme.

Ease of implementation:organisations that deploy cloud computing do not rieed

purchase software licenses, hardware or implementation services (Craig et al. 2009).

Mobility: cloud computing enables mobile access to data through smartphones and
devices. It also gives staff with busy schedules, or who are away from the office, the
opportunity to keep upo-date with colleague and clients (Gagliardi and Muscella
2010).

Reducing business risks and maintenance expensesrvice providers can reduce
hardware maintenance costs and staff training expenditure. Thus, the service provider
in cloud computing moves the business risks to the infrastructure provider who is

better equipped and has the expertise to manage the risks (Zhang et al. 2010).

Reliability : cloud computing involvemany virtual servers operating on a physical
server; thu#t provides more consistency to the IT infrastructure (Cunsolo et al. 2010).

Multi -tenancy: since cloud infrastructure is used by several ufi¢amniche and
Laurent 2017)multi-tenancy is a way of attaining an economic return by employing
virtualisationto share computer resources (AlJahdali et al. 2014).

Back up capacity: cloud computing offers organisations virtually unlimited storage

capacity. Users can now store massive amounts of data in the cloud at a lower cost
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and can schedule regular backups with a guarantee that it will be available when
neededGajbhiye and Shrastva 2014).

Enabling delivery of new services, application modelsloud computing supports
organisations by enabling them to offer new services which were not possible prior
to the adoption of the cloud due to the higher costs of IT solutions (Mastn
2011). These include services and applications associated with the Internet of things,
mobile technology and big data (Botta et al. 2016).

CLOUD COMPUTING SERVICE PROVIDERS

A cloud service provider is a thigharty organisation providing a clotdohsed platform,

infrastructure, software or storage services (Microsft Azure 2020). Cloud computing

providers that offer flexible services the user through the Internet and established new

data centre to host applications such as Amazon, Microsoft, GagldBM (Al-Zoube
et al. 2010).

M
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Amazon Web Service (AWS) that offer cloud infrastructure, which is one of the
most secure and flexible cloud computergvironmentgLe Roux and Evans 2011).
AWS offers four types of product: computes, database, networking and storage
(Tajadod 2012)AWS offers remarkably scalable, a highly reliable platform which
allows users to deploy software and data securely and qui¢klya(ard Mathew

2014. One of the best cloud computing platform services are the Elastic Cloud
Service (EC2) and Simple Storage Service (S3) (Le Roux and Evans 2011). EC2
offers an environment for managing the virtual server on request and the operating
system 6the host system. S3 is a distributed data storage on the Int€aj@tdd
2012).

Microsoft Azure Platform: is the key component of tiMicrosoftcloud provider. It
offers a programming model to establish scalable and available applicetjaddd
2012) Windows Azure is the operating system for the datacentre which offers
compute, management service and storage. The platform contains four vital
components: Windows Azure Environment, Marketplace, AppFabric. Microsoft
Virtual Machine is more scalable thamazon EC2, while Amazon EC2 is cheaper
than Windows AzuréTajadod 2012).



1 Microsoft office 365 is a combination with the platformaf Microsoft Windows
Azure to assure high productivity with cestective, saving money, time and free up
worthy resource (Skendzic and Kovacic 201 Microsoft Office 365 contains a large
package of services that includes many products such as SharePoint Online, Exchange
Online, and Lync Online for collaboration and communicati®@kefdzic and
Kovacic 2012. Users can becaessed and edit via the Internet Microsoft Office Web
Apps (OWA) such as a spreadsheet, word processing, excel, access database and
OneNote that is hosted on the cloud-gdube et al. 2010Skendzic and Kovacic
2012.

1 Google Apps is a service from Googland a set of webased applications and file
storage which work in a web browser, without needing users to buy or install the
software §kendzic and Kovacic 2012akshminarayanan 2013)hey enable users
to log in to the service to reach their files @he tools to manage them. The tools of
Google Apps are Google Docs that include spreadsheets, presentation, and text files.
Google talk is one of the Google Apps tools, Gmail, Google calendar, Google sites to

improve web pages @kshminarayanan 2013

3.6 CLOUD COMPUTING ISSUES AND CHALLENGES

Cloud computing presents some challenges and issues which may affect its adoption, as

follows:

1 Security: the mudti-tenancy model and the sharing of computer resources between
users raises security issues for cloud cotimg. Hackers prefer to use cloud
computing as the cloud offers more reliable infrastructure services with lower costs
for creating botnets to start atta¢ksllon and Chang 2010pPata in cloud computing
may be subject to breaches where sensitive ofidmntial information is stolen,
released or accessed by unauthorized users (Cloud Security Alliance 2016).

There are some potential security issues which relate to the PaaS service model, where
a cloud service provider can accessl use anythingvhich resides on its hosts. In
addition, users that are tenants of the same host can attack each other, padtigsrd

can attack theiser An example of a solution to some of these issues is the Trusted

Computing Base (TB), Encrypted objects and Proxy Cécdate (Sandikkayaand
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Harmanci 2012). Data privacy hatsobeen raised as an issue for cloud computing
(Phaphoom et al. 2015).

1 Technical issues:integrating the existing IT infrastructure with cloud computing
technology may be challenging for some organisations which have already invested in
their own IT resources. Thus, for some organisations, the decision to migrate to cloud
computing will requie particular effort with regard to configuration management and
confirming compatibility (Durao et al. 2014). There are additional technical issues
associated with performance, which refers to the ability to deliver a particular job
within the given time iad can be affected by factors such as bandvadthinternal IT
infrastructurgPhaphoom et al. 2015; Chung 2014).

1 Non-technical issues:adoption of cloud technology by external providers may for
many organisations lead to legal issues related to prizmadydata protection (Ferrer
et al. 2012).The challenges about legal and compliance requirement should be
considered with any organisations planning to adopt cloud comp{ierger et al.
2012) Also, the adoption of cloud computing by an organisation leag to either

staff losses or to an increase in workload (Mohapatra and Lokhande 2014).

3.7 CLOUD COMPUTING IN EDUCATION

Cloud computing is the new technological boundary for teaching, learning, and research
in higher educatiofJames and Weber 2016JEls can gain many benefits from cloud
computing, the main enabling technology of which is virtualisation. Virtualisation,
scalability, and omdemand provision, joined with the pagruse model in cloud
computing, are important factors in the optimisation afdivare cossaving for HEIs
(Olaloye et al. 2019). Universities that make use of cloud computing do not need to spend
money purchasing software, hardware and servers to setsifeatata centres because
they pay only for the services that they use (Yaidt al. 2020). Cloud computing also
decreases the IT infrastructure costs for an institution as it is managed by the cloud
providers (Singh and Baheti 2017).

HEIs can benefit from the SaaS, PaaS and laaS cloud services that a provider offers
without theburden of infrastructure set up or maintenamGaifn and Rampersad 2017
Cloud computing provides HEIs with tlopportunityto focus on teaching and research

practices rather than having to spend time on complicated IT execution, complex IT
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planning and programmingystems( Bakar an and Hama 2018) .
applications associated with higher education will form thesid of future IT
infrastructure in education, assuring the improvement of the hardware and software
environment (Almajalid 2017HEIls will no longer need to maintain software as the
cloud service providers will do that for théiarim and Rampersad 20117

Cloud computing provides services that are highly reliable as it serves as a data backup
that can be used for disaster recovery (Vaidya et al. 2020). It also provides course content
backup, reducing the risk of data loss in the case of a system cragnemiffypes of

content can be stored in the cloud, including documents, audio, video and applications

(Karim and Rampersad 2017

Cloud computing offers tools and applications that allow lecturers and students to deploy
computing resources attemand for letures and virtual labs, depending on learning
needs. These applications provide universities with a flexible learning environment,
reduce hardware and software costs, and support mobile lea@laigye et al. 2019).
Cloud computing also enables multigkeidents to work together on the same document
(Karim and Rampersad 2017

The cloud computing infrastructure ensures that educational activities can be carried out
efficiently and at high spedlatenables students and lecturers to access servicesiz4 ho

a day (Karim and Rampersad 2017It allows them to access resources and work
collaboratively with institutions and to communicate and share ideas and resources with
other students and lecturers from other institutions anywhere and anytime (Singh and
Baheti 2017).

3.7.1 CLOUD-BASED VIRTUAL LEARNING ENVIRONMENT (VLE)

A Virtual Learning Environment is a wdimsed platform that can provide an environment

for controlling course delivery and assessment for students (Shen and Shariff 2016).
Cloud-based Virtual Leaning Environments (&/LE) are equipped with the ability to
access, create, save, retrieve and share educational resources anytime from any device
connected tohe cloud (Hew and Kadir 2017). Based on the huge potential benefits of C
VLE, the Malaysian Ministry of Education (MoE) has launched the clbased Frog

VLE to 10,000 schools across the country (Hew and Kadir 2017). The-Gasatl Frog

VLE enabl es i nstructors to deliver | ect u
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assignmentand publish their marks. In addition, students can contribute to the online
discussion forum, learning activities and quiz, and they are able to check their scores
through the VLE whilst their parents can communicate with the school. Frog VLE is a
userfriendly platform which allows instructors and students to explore resources for
teaching and learning (such as video clips and animations), collected together within a

safe environment (Hew and Kadir 2016).

Canvas is populaopen source VLE due to itslrability, usability, adaptability and ease

of i mpl ementati on, and it i's currently
College London, Oxford Brookes and the University of Birmingham (Ng et al. 2019).
Canvas is designed to be used in the cladmich means there is no need for hosting, data

backup, or upgrades, nor is it harmed when the servers crash (Grossi et al. 2018).

Previous studies have focusedWeb-based platforms such as Blackboésthckboard

2020) andMoodle (Moodle 2020) which usegrid computing technology that provides
unlimited storage space, scalable educational material resources, and other features which
are available in cloud computing technology (Hew and Kadir 2016). This technology
offers the flexibility to use computing r@srces ordemand (Ercan 2010). Clotzhsed

VLE enhances system functionality as we
increasing the benefits they gain from educational experiences (Hegazy et al. 2015).

3.7.2 VIRTUAL LABORATORIES

Nowadays, the use of vidl laboratories in HEIs is very populadsing Virtual
laboratories in classroom learning as one of the forms to implement information and
communication technology at universitieShey allow students to access remote
resources anywhere and anytjma@d bring many advantages to universities, such as
flexibility and costefficiency (Yusuf and Widyaningsih 2020n addition, they enable
several students to access the same virtual equipment at the same time (Potkonjak et al.
2016). Kolloffel and de Jong (28) state that students who used virtual laboratories
obtained a better understanding than students who used traditional laboratories which also
improved their practical skills (Kolloffel and de Jong 2013). Virtual laboratories can
promote the accessibilitof experimental setups and offer distance teaching that meets
studentsdé needs (De | a Torre et al. 2013
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Furthermore, virtual laboratories are an efficient weesed resource and give students

rich learning experience. They provide opportunities lient to engage in independent
learning, as well as to experience probisoiving. They also develop student motivation
and help to realise the potential of distance learning by increasing accessibility,
availability and flexibility (Estriegana et al. 2019).

A cloud-based virtual laboratory tseing used to reduce the complexity of managing and
renewing physical resources. Students can access the virtual laboratory anytime from
anywhere to run their experiments, at a fraction of the cost of using physoarces.
Cloud-based virtual laboratories can improve the performance of the operating system
and enable students to work anytime, which leads to Hsdtanced utilisation of the
laboratory (Ristov et al. 2014).

Xu and Huang (2014) presented a cldaded virtual laboratory, which includes an
experimental environment, using virtualisation technologies and Openflow switches. The
platform enables students to manage virtual machines (VMs) remotely and perform
experimental tasks. The cloddsed virtual lboratory platform provides an interactive
Web GUI for managing theesources, and a sii@ sharing knowledgeCloud computing

that provides data packages related to virtual laboratories nestisddhose packages
centrally, where they are aerdsily &cessible (Erdem et al. 2016).

3.8 EXAMPLE OF CLOUD-BASED COLLABORATIVE FOR E-
LEARNING

E-learning has become an important trendHR&ls and is growing in popularity
throughout the world. However, the number of instructors at many universities is
increasing slowly. As a result, students ilearning environments faced an instructional
issue due to the lack of adequate support for theilegaprocess (Liaoa et al. 2014).
Liaoa et al. (2014) suggested that collaborative learning environments using cloud
computing should be adopted to tackle this issue. In this way, students could access
support from other students and instructors who wenaected through a collaborative
learning forum based in the cloud (Liaoa et al. 2014). The study increased the support for
online course students at one particular university by fostering a collaborative

environment between students through the use afidiools.
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El Mhouti et al. (2016proposed a platform for the development of a clbaded virtual
collaborative learning environment to address the challenges of sptinargescale
resource management. The aim of this study was to take advantzgacdtomputing
services in the design of th&_.E which would enhance the management of learning
materials and their dissemination. The proposed platform was to support collaborative
learning between students at the same university by combining the apbsanfavVLE

and cloud computing technology, as shown in FigB#e On this platform, tutors
interacted with students and groups to follow their progress and guidgEhéamouti

et al. 2016). The study illustrates the benefits of supporting collabora@raing

between students with individual university.
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3.9 SUMMARY

This chapter discussed the evolution oé tharly generations of computing systems
starting with mainframes and ending with cloud computing. It defines cloud computing,
its characteristics, deployment models and service models, then moves on to introduce
related technologies such as grid computingility computing, clustering and
virtualisation. The chapter also discusses the benefits of cloud computing and the issues
associated with adopting a clebdsed environmentThe chapter presents a brief
discussion about cloud computing service prowdét deals with cloud computing in
education, clowdbasedVLE and virtual laboratories, and detalsme example of cloud
basedcollaborative fore-learningthat adopted in the individual universities. The next

chapter discusses the methodology, which was adopted in this research.
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CHAPTER4: RESEARCH METHODOLOGY

This chapter describes how the methodologyivwgueemented in this research to achieve
its objectiveslt explains the research philosophy, research methods, and research design
and analysis techniques that were used.

4.1 RESEARCH PHILOSOPHY

A research philosophy isset ofbeliefs that guidearesearcerd s ¢ h aheyccellsect a s
and analyse data (Green 2008). According to Creswell et al. (2014), the research
philosophy refers to a technique of beliefs and the development of knowledge
assumption.Accordindy, there are four main researghilosophies postpositivism,

constructivismfransformativeand pragmatism

1 Postpositivism also known as positivismwhich is suitable for scienebased
research. The problemthat are studied using postpositivien reflect the
requirement to identify theauses that affect outcom@astpositivisassumptions
are more suitable faquantitativethan for qualitative researchn this approach,
datais measured numerically and analysed statistically

1 Constructivism: Also known as Interpretivismassumptionsare suitable for
qualitative research. The research assumptions teneflézt the participants
views. Additionally, a human participant engages and siakase basedpon
their social perspectives. Thudpnstrudtivist researcherset outto recognise the

contextby collecting information personally

1 Transformative: The philosophyconcentratesn the needs of people who are
powerless in sociefyandthe researcher focuses arparticularissuei perhaps
empowermat, suppression, oppressian alienation. Tansformativeresearch
concentrads on inequalies based on disabilt race, gender and ethniciand
associates social actions with political changr@ansformative assumptions hold

to a qualitative researcbdus on narrative design and interview

1 Pragmatism: The focus will be on research questions arproblem All the
availableapproachesre usedo understand,daressthe questios involvedto
solve the problem. Pragmatism opens the door fogsearchexto use mixed

methodsto investigatedifferent views and assumptions to provide a good
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understanding of the research problénenables them tase different forms of

datagathering and analysis

This research adopted a pragmatic philosophychviequirel a mixedmethods approach
to enable the researcher to understand the research probleange of approaches, both

qualitative and quantitative were used to answer the questions and address the problem.

4.2 RESEARCH DESIGN

Research designs ateekinds of qualitative, quantitative and mixed methods appexach
that offeraparticular direction for proceduresarpiece ofesearchThey are also referred

to as strategies of inquifreswell 2014).

421 QUANTITATIVE DESIGNS

Quantitativedesignis aresearchapproachthat assures quantification in gathering and
analysing the data (Bryman 2012). Quantitative approaches are associated with the
postpositivist paradigm. The quantitative methods can be divided into two: survey and
experimental researchh& surveys offer numeric explanations of opinions, behaviour,
attitude or trends of a population by studying a large sample. Experimental research seeks
to determinewhetheran exact treatment affects a result (Creswell 2014). In general
quantitative metbds are suitable for questions that need numeric results, while opinions
and attitude are usually measured by quantitative metlibttsCusker and Gunaydin
2014).

The main features of quantitative research are: 1) Researchers have a clear knowledge of
what tey are looking for, having defined their research questions and objectives; 2) They
design each aspect of the study carefully before the data is collected; 3) They use tools,
such as questionnaires and equipment, to gather numerical data; 4) Quadatativan

be used efficiently, which enables researchers to test hypotheses; 5) Data collected using
quantitative methods are described in terms of numbers and statistics and arranged in
tables or charts; 6) Quantitative methods can be adopted to gendesddis®roadly or to

encourage further investigation of the tofMcCusker and Gunaydin 2014)

There are, however, some drawbacks associated with implementing quantitative methods.
A result may lack contextual det@icCusker and Gunaydin 2014 may dfer limited
information about attitude, motivation and behaviour, thus the answers may not

effectively reflect how participants feel about the issues. Therefopearitative result
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provides numerical explanations but offers a little description of huwews (Berg
2004).

4.2.2 QUALITATIVE DESIGNS

Qualitativedesignsareused forexploratory research whigets outo discover new ideas

or to obtain an understanding of issues, motivation or opinion aboséarcé problem

(Berg 2004; Heigham and Croker 200@)qualitative designghe approaches are drawn

from sociology, the humanities and anthropology, and include narrative research,
phenomenological research, grounded theory and case sfQdagativeresearckcan

be used to investigate a problem in order to develop a hypothesis to be tested using
guantitative methodsQualitative methods use -aepth studies of a small group of
participants to lead and help in the construction of hypeshd$he resulof qualitative
research is descriptive (Berg 2004).

The main benefits of qualitative research are: 1) Researchers gather data themselves by
interviewing participants or observing attitudes or behaviour; 2) They are able to collect
multiple forms of datapr example, observations and interview results, rather than having

to depend on a single data source. 3) Qualitative methods provide reseaithers
opportunities to collect a wide range of da&tpResearcheese able to clarify the difficult
pictureof the problem under study by using qualitative approagtaisike 2014).

There are, however, some drawbacks associated with the qualitative design, such as
researcher bias that can affect the data collection and analysis. In addition, the qualitative
researcher needs to be experienced, and may also face problems to do with small sample
size, which can require them to conduct multiple sessions in order to collect the necessary
data. Furthermore, the data gathered by qualitative methods can be difficalifyo

(Berg 2003.

4.2.3 MIXED METHODS DESIGNS

With mixed methodsthe researcher adgod multtmethod matrix for data collection.
They can combine qualitative data from interview, observatiand so onwith

guantitative data from surys. Qualitative data ¢wmists of operended responses,
whereas quantitative data ists ofclosedended responsgsuch as thoseequired by
guestionnairesfor example. There are many mixed method$esigns, including

convergent parallel mixed methods, explanatory sequential mixed methods,
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exploratory sequential mixed and transformative mixed methoolsvergent parallel
mixed methods can be used if the researchersseelcombine quantitative with
qualitative data in order to perform an overall analysis of the research problem.
Explanatory sequential mixed methods can be used if the researchdnystantsiucing
guantitative research, analyses the resaltsl then based on the findirsg conducts
qualitative resarch.Exploratory sequential mixed methods should stgrigathering
qualitative data in an exploratorynvestigation and follow this up by gathering
guantitative data from a large sample to generalise the result. Generally, sequential mixed
methods aredopted when the researcher seeks to expand on the finding of one method
using another. Transformative mixed methods offan alternative frameworKor
gathering data and results. The data in this design canebgedor can be ordered

sequentially $choonaeboomandJohnsork017).

Mixed methods research has several benefits. Mixed methods provide opportunities for
researchers to expand their understanding of the research prdlieynincrease the
validity and reliability of the dataAnother benefit of med methods is that they can be
used to generalise the findings obtained from qualitative research. In addition, the

researcher can use mixed methods to clarify unexpected findings and possible conflict

However, there are some disadvantages associatednixéd methods research, one of
which is that the design is complex. The methods and their design are time and resource
hungry, and the researcher might find it difficult to adopt a particular method based upon
the findings gained from another. It may &mabiguous how to resolve the conflict that
arises during the analysis and interpretation of the rggigswell 2Q4).

4.2.4 ADOPTED RESEARCH DESIGNS

This research adopted an exploratory sequential mixed metloodlect primary data to
explore the challengesind issuesassociated witha cloudbased collaborative
environment for online course provisiby universities. The methagased to collect data
had two phases: the first phase collttand analysd qualitative datausing semi
structured interviewsand the second collext and analysd quantitative dataisinga
questionnaire. The rationale for using explorateeguential mixed methedvas to
explore the challenges and issues beftesigning a framework to aid the establishment
of a cloudbased collaborative environmeifaor online course provisionThe resulting

framework anda prototype were evaluated usiggartitative data.
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The first phase aflata collection was a series of sestructured interview conducted to
explore the issues associated with clwaded collaborative online course provision. The
interviews were followed by two stages of questionnaires with both academics and
students. Theuestionnaires were distributed for further investigation and to generalise
the data collected from the interviews. The results of the two phases informed the
development of the framework, and the prototype was developed to test a section of the
framework The framework was developed to facilitate the clbaded collaborative
environment between universities. Finally, the researcher distributed two survey
guestionnaires to evaluate the framework gmdtotype. Figure4-1 shows the

methodologies used inifhresearch.
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4.3 RESEARCH METHODS

Research methods include the forms of data collection, analysis, and explanation that
researchers implement for their studid$iey involve a number of choices that the
researcher needs to take in order to achieve the research objective and totlaswer
research questions. The selection of research methods can be affected by the research
problem Cohen 2013). This research used sestructured interviewsto gather

qualitative data and questicaaresto providequantitative data.

4.3.1 INTERVIEWS

Interviews wee conducted to collect data related to research questions and objectives.
Theinterview is a very useful method for conducting exploratory work before adopting

a more complex study. Moreover, it can be used to create themes and groupings from the
bottom yp (Hakim 2000).

Thereare three types of intervieastructured interviews, serstructured interviews and
unstructured or wdepth interviews (Rayan et al. 2009). This research used semi
structured interviews in the first phase to collect primary ddtelfpthe researcher better
understand the issues associated with onl

the cloudbased collaborativenvironmers for online courses globally.

Semistructured interviews provide a flexible approach toittierview process. Tlye
allow the researcheto havea predetermined list of questions to be covered in the
interview. They also afford opportunities to gain moredepth information about a
specific topic.The rationag for using semstructured intervies is that they give the
researcher flexibility to ask additional questions during the interyidwsclarify
participanés answerscollect complex detajland obtain a better understandirigelg
2009; Rayan et al. 2009Researchers can usach interviews to explore difficult
questions (Fylan 2005). Thareconducted on aneto-onebasis,and the interviewer

uses openended questiongRayan et al. 2009)

4.3.1.1 POPULATION AND SAMPLING

The popul at i thaeentiresgrogpeffpeople evenss sdngs of interest that
the researcher wishes to investigate ( Sekar an ama36).Bamplingireéers2 0 1 6

to the selection of part of the populatiddekararand Bougi€2016. Qualitative research
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focuses upon obtaining-teepth information about a tmyp and for this reason qualitative

studies use small sample sizes rather than large Boksand Beck2013)

There are two main sampling techniquesiddomsamplingand nosrandomsampling
Randomsampling methods provide every member of the population with an equal
opportunity of being chosen randomly. Neandomsampling methods select from a
large population nomandomly (Tansy 2007). Tabke1l illustrates the advantages and
disadvantages of usy therandomor nonrrandomsampling methods (Tansy 2007).

Table4-1: The advantages and disadvantagesamfdomand nonrandomsampling
(Tansy 2007)

Random sampling Non-random sampling methods
Advantages: Advantages:
1 To avoid selection bias. 1 Managing the selection process.
1 Enable generalisation to a large 1 Inclusion of important cases.
group. Disadvantages:
Disadvantages: 9 The risk ofselection bias.

9 The risk of excluding significant

respondents due to random selectic 1 Alimited potential for generalisatior

to the broader population.

This study selected neiandomsampling in order tobtain detailed information from the
expertso point of view, For qualitative
randomsampling, including convenience, snowball, purposive, and theoretical sampling
(Marshall 1996). Convenience sampling is used when researchers want to obtain potential
participants that meet the criteria for data collection. This method ieffestive wih

respect to time, money and effort but may not offer rich information to researchers (Polit
and Beck 2013; Marshall 1996). Snowball sampling is an approach that is started by
choosing one or more individuals from a population and asking them to nomwiihats

to be a part of the sample. The drawbacks of this approach are that the final sample might
be limited to a small network aicquaintancedn addition, the quality of the nomination
sample may be influenced by whether the referring sample memsisrttne researcher

and would agree to collaborate (Polit and Beck 2013).

Purposive (judgemental) sampling is the most commonly used sampling approach in

gualitative research. It allows researchers to select the sample carefully, which enables

them to obtan detailed information needed for the study and to answer the research
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questions (Marshall 1996; Polit and Beck 2013). Several strategies have been identified
for use with purposive sampling, such as maximum variation sampling, extreme, typical
case andrci t eri on sampling. Ma xvoivas ndeliberatelyy at i
selecting cases with a wide range of variation on dimensions of iiere6tPo | i t and
2013, p.320). Extreme case sampling offers opportunities for learning from the most
extreme infomants.Typical case sampling involves choosing participants who can be
expected tdighlightwhat is typical Criterion sampling requires studying a situation that
meets goredeterminedtandard of significanc&heoretical sampling makes a decision
aboutwhat data should be collected next and where to find those data to improve the
research. This method aims to detect categories and their properties to present new
insights into interrelationship that appear in the substantive theory (Polit and Beck 2013).

This study implements purposive sampling methods in order to obtain detailed
information from the experts who are involved with online couRetential participants
includeheads of digital learning (distance learning) and acadeiMiose details will le
providedin Sectior4.3.1.3.

4.3.1.2 SAMPLE SIZE

Sample size in qualitative researchre much smaller than ts used in quantitative
studies Frequencies are seldom significant in qualitative research, as one occurrence of
the data is possibly as beneficial many in understanding the process behind a topic.
Furthermore, qualitative research seeks to gathéepthinformationandeffort and time

are needetb analyse the data. Consequently, it is impractical to andhtsefromlarge

sanples (Mason 2010)Suitable sample size to the qualitative studies when obtaining a
sufficient answer to the research question (Marshall 1996). Qualitative studies focus
mainly on sample adequacy rather than sample size. Sample adequacy means that the
sample must be large enough to discover the important issues within the population and

to raise a variety of points gfew (Vasileiou et al. 2018

Several researchers haveoyided recommendations regarding adequate numbers of
participants for qualitative studies. Bertaas (Cited inGuestet al. 200§ noted that the
minimum acceptable sample size for qualitative studies is fifteen. Dworkin (2012)
mentioned that a large nuntla articles and books recommend that an adequate sample
size is between five and fifty participants. Other researchers have recommended that the

minimum sample size for phenomenological studies is six participants (Morse 1994).
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Researchers try to reach saturation in the majority of qualitative stivizs®ii 2010),
but saturation can take a number of differeartmsdepending on the research method in
use. Theoretical saturation was developed for the method of grounded thelaptiadr
forms are thematic saturation and data saturation. Researchers follbeimgtic and
data saturatiomprinciples continugo collect data until no new themare generated
(O6Rei Il l'y and Parker 2012).

The sample size selected for this study tahdahae point of data saturation was sixteen.
These were academics who were interviewed as experts involved in teaching or
supporting online courses within different universities in the UK. After the analysis,
sixteen was found to be an adequate sampleasizbere were diverse opinions on the
challenges and issues investigated. Seven themes emerged from the interviews as
challenges and issues that should be taken into consideration before adopting a cloud
based collaborative environment for online coursavigion between universities. The

themes are discussed in Chapte$égtion 5.1.

4.3.1.3 INTERVIEW STAGES

The qualitative data in this research were collected and analysed following the seven
stages suggested by Kvale (1996)skaswn in Figurel-2.
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Figure4-2: Stages of an interview investigation ( Kvale 1996)

a) Thematising
A literature review provided valuable data regarding current issitbsonline
courses, which helped the researcher to define the initial themes.s®eaatired
interviews were then conducted to collect data within these themes and to explore
new themesThe interviews aimedo investigate the challenges and issues that

universities face when collaborating the provision of online courses.
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b) Designing
This research applied sesstructured interviews which used a {gletermined set of
questions, as shown AppendixA. The semistructured interviews were conducted
as a ondo-one dialogue. The interviews used ofred questions to gaindepth
detailsf r om t he part i dhepiéontessvas conduetedpnith twa s .
academics from different universitiedich heldthe researcher identify both the
positive and the negative aspectghe interview desigrPilot tesing is a necessity
becausat facilitates thediscovey of flaws or weakness in the study design and thus

enables the researcher to correct the design befsneséd(Turner, 2010).

c) Interviewing
This was the first survey for this thesiBetailed information about potential
paticipantswas obtained prior to inviting them for interview. Only people with
relevant experiencevho had been involved witbnline courss were invited for
interview. They included heads of digithlearning,product development managers

and academics in distance learning

One hundred and five invitation emails were sent to potential expert participants at
different universities that deliver online courses in the UK. The email described the
study aim and alsimcluded a participant information sheet and consent fSixteen
participants responded to the invitation email configntheir willingness to
partidpate in the studyTheinterviewswerea combination ofaceto-face, over the
phone, orSkype meetings It was possible to conduct fat®face interviews with
participants who residein the same town as the researcher widkype and
telephone had to be used thoseliving in the UK but outside the local towmhe
faceto-face andSkype intervews enabld the researcher tmake eye contact with

the participantsview theirfacial expressiaonand observe their body language, which

increasdther e s e a unddrstanding (Rayan et al. 2009).

An audicrecording device was used to record theringsvs. The audio recording
enabled the researcher to focus on the
Therolesof the online coursexpers interviewedfrom different universiesin the

UK and other detailareshown in Table4-2.
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Table4-2: Details of participants used in interviews

Participant Position Date Methods Duration

No

P1 Head of distance learniraperations 2807/2017 By Skype 35 minutes

P2 Head of distance learning 31/07/2017 By Skype 30 minutes

P3 Senior lecturer in IT service 31/07/2017 By Skype 30 minutes
management

P4 Director of strategic educational 02/082017 By Skype 30 minutes
development

PS5 Director of distancelearningunits, 02/082017 By phone 40 minutes
operatiors

P6 Head ofeducationakechnology 04/08/2017 By Skype 25 minutes

P7 Head of digitalearning 10/08/2017 Facé toi 30 minutes

face
P8 Product developmembanager 11/08/2017 By Skype 30 minutes
P9 Academiclearningdesigner 15/08/2017 Facé toi 35 minutes
face

P10 Academic in digital learning 18/08/2017 By Skype 30 minutes

P11 Head of the office for digital 21/08/2017 By Skype 30 minutes
learning

P12 Seniorlearningdesigner 23/08/2017 By Skype 30 minutes

P13 Head of distance learning 28/08/2017 By Skype 35 minutes

P14 Head ofacademicdevelopment for 30/08/2017 By Skype 30 minutes
digital education

P15 Associate previce cancellor for 31/08/2017 By Skype 30 minutes
teaching andlearning,

P16 Academic in dhital learning 04/09/2017 By Skype 25 minutes

d) Transcribing
The interviews wre transcribed manually whiclvas a long processequiring

repeated listening and typing.

e) Analysing
Thematic analysis a fnethod for identifying, analysing and reporting patterns
(t hemes) \Braunand@larkd28Q8,ap&9)wasusedto analyse the semi
structured i nt e iswndthasedaon qudiffaledle neeasoresiefarsne 6
t osoniething important about the data in relation to the research question and
represents some level of patterned response or meaning withinttheedla ( Br a u n
and Clark 2008, p.82). Thematic analysis is the approamst commonlyusedto
analysequalitative data Braun and Clark 20Q8Marks and Yardly 2004)lit has
several advantages, including flexibility in relation to the way it is used, and th
relative ease with which it can be employed to analyse qualitative data. It provides a
rich explanation of the datet (BraurandClarke, 2006)Thematic analysis has six
phases (Braun and Clarke 200&9,shownn Figure4-3.
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Phase 1: familiarizing yourself with
your data

l

Phase 2: Generating initial codes

l

Phase 3: Searching for themes

l

Phase 4: Reviewing themes

l

hase 5: Defining and naming themes

iy
-w/

g\ 4\ 4
w W w

&
€

Phase 6: Writing the report

Figure4-3: Phases of Thematic analysis (Braun and Clarke 2006)

Thematic analysis was used in this research. In the first phase, interviews were
conducted, and the collected data was transcribed; this wasetiteseveral times to
generate the initial ideas. In the second phase, initial codes were produced after reading
the dataln the third phase, the different codes were categorised into thantethe
relevant codes placed in corresponding thenmethie burth phase, the themes defined

in the previous phase were revised. In the fifth phase, a definition for each theme was

created. Finally, the report was written up, as will be discussed in Chapter

The process of coding can be done manually or can erped using software
(Braun and Clarke, 2006). NVivo was the qualitative data analysis software used in
this study to overcome the limitations of manual coding. NVivo facilitates the tasks of

storing and organising data. It enables researchers who wibrkange volumes of



data to save time and focus on generating the codes and organised them under themes.
Moreover, by avoiding human mistakes, Nvivo helps the researcher to gain more
reliable results when compared with analysis conducted marfdallyawe2015).

f)  Verifying

The credibility of a study rests on the validity and reliability of the re¢@lkiharang
2014) . Val it degree to whithearstady teftectsithe specific concepts it
aims to investigate ( Al s2é@rdge etpi. 4 3) .conéemeédiwdtbthel i t y

consi stency, stability and repeatabil it
i nvestigatorsdé ability to col l(ati nknd 9
p.35).

The reliability and validity oftie interview results were supported by the frequency
with which participants gave the same response to interview quedticaddition,

the participants chosen for interview were from different universities in the UK and
were all experts in delivering anké coursesFurthermore, the research adopted
mixed methodsapproachwhich ledto a questionnairan phase 2 of the current
research, the results which were used to generalise and test the data collected from

the interviews.

g) Reporting
Theresults othe interviewsarereported; these will be discussed ineier5 Section
5.1

4.3.2 QUESTIONNAIRES

According toCreswell (2014 p . 12 4) grovelesravgaaytitative or numeric
description of trends, attitude, or opinion of a population by studyisgraple of that
populatodo. Questi onnaires enable a | arge num

easily. It is an economical method aarthlysis of the data gathered is straightforward

The main reason for using questionnaires in this study wgsreralise and provide a
further investigation of the issues and challenges that emerged from the findings of the
interviews (phase 1). There are seven stages that the researcher followed to design an

effective questionnaire, as shownFigure4-4 (Kasunc 2005).
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1. Identify the research ' . _
objectives 3. Design sampling 5. Pilot test

plan questionnaire

7. Analyze results
6. Distribute and write report
questionnaire

2. ldentify & characterize
target audience

4. Design & write
questionnaire

Figure4-4: The questionnaire research process, adopted from Kasunic (2005, p.7)
a) ldentifying the research objective

The rationalefor using questionnaires within this project was to generadisd
provide a further investigation difie interview results regarding the challenges and
issues associated withe cloudbasedcollaborativeenvironment foronline course

provision between universities
b) ldentify and characterise target audience

0 Gpulatiordorefers to all members of a specific group. A population can be defined
with regard togeography, demography, occupation, time, or some mixture of these
aspectsWhen the investigation determines the population of the study, then the target
audience of the project is define@asunic 2005)The definition of sampling and
sampling techniquewas discussed iections 4.3.1.1 and 4.3.12&.nonrandom
sampling technique was chosen for the two questionndinesargetpopulation of

the first quesbnnaire was the academic staff involved in online courses from
different universities in the UK. The population for the second questionnaire was the

students who join the online courses at the university.
c) Design sampling plan

Two separate questionnairegneused to collect data from academics and students
who participated in the surveyrhe Yamane formula was used to determine sample
sizes (Kasunic 2005According to Williams et al. (2012), a sample size above 100
is appropriate for performing many statistical tests such as factor analysis, as
suggested bytatisticians One hundred and twensight completed surveys were
received from academics and0lfsom studentsin the evaluatioprocesqChapter
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8), two separate questionnaires for the framework and the prototype were distributed
to the target audience. Twerdgven responsds respect ofthe framework and
twenty-one with regards tgorototype weraeceived respectivelyThe evaluation
guestionnaires employed a selective sample and small sample due to the sensitivity

of research information thatereintended to be viewed by the evaluator.
d) Design and write questionnaire

The twoseparateuestionnaes were designed to obtain the views of academics and
students regarding cloduhsed collaborative online course provision. From the issues
identified in the interview stage, a list of questions to be put to the academics and
students was determined. Bajhestionnaires were divided into two parts; the first
parts included the main questions and the second contained optional questions. For

the academic staff questionnaire, the two parts were as follows:

1) The main parts contained 20 statements (items). &rticale with 5 response
points (1 = Strongly agree, 2 = Agree, 3 = Neutral, 4 = Disagree, 5 = Strongly
Disagree) was used. The number of items developed for each issue was as follows:
Cultural aspects (7 items), Collaborative aspects (6 items), Managemen
administration aspects (2 items), Ownership aspects (3 items), Infrastructure and

security aspects (2 items). This part also contained one open question.

In addition, the questionnaimas divided into five sectionsnamely cultural
aspects, collaborative aspects, management and administration aspects,

ownership aspectand infrastructure and security aspects.

2) The second part included three optional questions (age, gender, country of
residence)The questionnaires are prded inAppendixD.

The studentsd questionnaire was as foll

1) The main question part contained 11 iterogering all aspects of interest from
the perspective of student&gain, a Likert scale with 5 response points (1 =
Strongly agree, 2 = Agree, 3 =eltral, 4 = Disagree, 5 = Strongly Disagree) was

used.

2) The second part included three optional questions (age, gender, country of

residence).
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A 5-point Likert scale was chosen because it is likely to increase the response rate,
response quality and religity (Bouranta et al. 2009). THepoint Likert scales are
significantly easier for the respondent to deal with and quick to anBearde, 2011).

The questionnaires are provided in Apperielix

The questionnaires were made available topduicipants using a webased tool
(SmartSurvey). The questionnaires were accompanied by an introduction on the first
page which explained the purpose of the research. Furthermore, participants were

assured of the confidentiality of the data gathered.
Pilot test questionnaire

The purpose of the pilot study was to examine the difficulty of the items and
discrimination, response frequency and parameter estimati@ntzpg 2008;
Johanson and Brooks 2Q1@&s suggested by Kasunic (2005), the test was used to
identify any possiblestrengths and weaknessesthe questionnaires before their
implementation. It was also conducted to ensure a valid response to the survey and

that it was possible to understand the questions (Holt 1997).

The pilot questionnaires for these studies aimed to avoid misinterpretation of the
questions. Furthermore, the pilot study was used to evaluate the reliability and validity
of the questionnaireg hree participants were tested each of the questionn#ires
general, the feedback from the participants showed that the questions in the
guestionnaires were understandable. A few mamoendments/ere suggested by the
participants, which were then implemented. The amendments related to the format of
the questionaire only and not the content. The recommendations were implemented
prior to the distribution of the main questionnaires to the target participants.

Distributed questionnaires

In addition to making the questionnaires available on the SmartSurvey wétsite,
questionnaires were distributed to the target participants in various other ways. One
of the main ways was by sending the link via email to academic staff and students
who were joining online courses at {#9) universities in the UK that deliver onk
courses and the Open University. Other methods were used to distribute the
guestionnaires, such as contacting students and academic staff who were involved in

online courses or online course groups on social network websites (Twitter and



Facebook). The questionnairesdistributed to the participantbetweenmid of
November 2017 and March 2018ne hundred and five participants completed the
academic staff questionnaires while 77 left the survey incomplete, providing partial
responses. In addition, Q3patt i ci pant s compl eted the

whereas 55 left it incomplete.
g) Analyseresults and write the report

The Statistical Package for Social Sciences (SPSS) (Landau 2004) software version
25 was used to analyse the data, and then providenenaty using descriptive
statistical analysis. The ManWhitney U-test was used to compare differences in
views to test whether there were any significantly different views expressed by two
different groups that were identified within the participant samfde example
dividing the participants into groups by gendine KruskalWallis H test was used

to compare differencem views between three or more participating groups, for
example dividing the participants into groups by age. This prazdssussed further

in Chaptels.

4.3.3 FRAMEWORK AND PROTOTYPE DESIGN

Based on the ressltof the mixed methodspproach a conceptual &mework was
designed to help universities to take into consideration the challenges and issues prior to
establishing a cloutiased collaborative environment for online course provision between
universities. The framework includdive main issueswhich in this thesisare called
elementsof the framework. The elements amuality, legal, security, operation and
education. The framewor&lsoillustrated the relationship between each element. Each
element includes a number of selements. The framework isither explained in
Chapter 6.

To test part of the framework, a prototype was desighkdpurpose of thgrototype

was to illustrate some of its concepts in a collaborative environment for online course
provision. In this prototype, university partneemnccheck compliance with the process
and avoid detrimental effects. The focus of the prototyggeon course development and

assessment processes. The prototype is discussed in Chapter 7.

Page %9



4.3.4 EVALUATION OF THE PROPOSED FRAMEWORK AND PROTOTYPE

The proposed &mework andthe prototypewere evaluated by a group dfead of
educational technology departmerasd digital learning departmentsand senior
academic expestinvolved with online course from computer science education
departmergand educatiodepartments were invited to give their viewkere were two
separate questionnaires used in the evaluation: one to evaluate the framework and one to
evaluate the prototypeThe method used for theevaluations s web-based
guestionnairesTwenty-seven academic experts who were involved in online course
provision participated in the framework evaluation, includiegd of digital learning,
headsof educational technologgnd senior @ademics in coputer science educatipn
while twentytwo of the participants left the framework surveys incomplete. In addition,
twenty-one from the same group of academic experts participated and completed the
prototype questionnaire while 24 left it incomplelde quationnaires were sent to the
target audience mainly via emaithe frameworks survey thaiosed19 questions
included 13 Likerttype and 6 operended questions (see Append)x The prototype
survey included a small number of items witpdint Likert scoes and an opeended
guestion (see Appendid. More details about the evaluation studies are provided in
Chapter 8.

4.4 ETHICAL CONSIDERATIONS

Consideration ofthical issus prior to data collectiois avery important stepecause it
protecsthe rights of participants and infosrthem about procedures and potential risks.
Ethical considerations should be taken into account to ensure the integrity of the research,
and attention should be paid to those consideratitalsstages of the interw process.

The Bournemouth University process for reflecting on ethical issues and applying for
ethical approval was followed to ensure the proposed research activities complied with

t he 1 nst i tcade of pracice aneérsurhberofarleasures weeimplemented to
ensure the research was ethically conducted. For example, the participants were informed
that the interviews would be recorded and that they could withdraw if this unacceptable.
In addition, they were informed that the data obtained waealdused for research
purposes, and the results would be presented in a PhD thesis and in published academic
articles. Covering pages were attached to the questionnaires to explain the purpose of the

studiesanggi vi ng t he r esear c lisesThéyncludedthe follawing ¢ o n
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statement on privacy and confidentiality:

respondents wil|l be anonymised?©q.

The number of ethical approval form for data collection using interviews and
guestionnaires 46151 The participant information sheet that sets out the aim of the
research and other information regarding participation in the study was sent to the
interviewees and is includaed AppendixB. The researcher also sent a consent form to
the participantsyhich can béound in AppendixXC. The interviews and questionnaire for
collecting data are discussed in Chapter 5.

The two questionnaires were used to evaluate the framework and the prototype. In
addition, a covering letten the webbasedjuestionnairavas used to introduce the aim

of the study and the evaluation. Tinember ofethical approval form for the evaluation

of the framework and prototypis 27843 The participants were informed that all
responses would be treated confidentially and anonymidesl participant information

sheet which explained the aim of the research and the evaluation and gave other
information regarding participation in the study was sent to the participants and can be
found in AppendixK. The evaluation of questionnaires aalalysis are presented in
Chapter 8.

4.5 LIMITATIONS OF THE STUDY

The primary data collection in the first phase of the study took a long time because the
search for online courses and relevant staff, who were identified from their profiles and
job titles,was time consuming@ne hundred and five participants in different universities

in the UK were contacted and invited to participate in the interviews, but only sixteen of
them agreed to engage in the study. One thousand five hundred affioufiftgvitation

emails were setit the target audience (both academics and students) for the second phase

but the researcher received responses from only 128 academicastddERits.

In the evaluation questionnaires for the framework and prototype, the search for target
experts in niversities in the UK, Australia, Malaysia, the US, and Saudi Arabia took a
long time because it involved reading through their profiles to identify their experience.
Only twentysevenresponded to the framework and twentye to the prototype

guestionnake.
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4.6 SUMMARY

This chaptehasexplained the research methodology, philosophy, and research methods
followed to improveour knowledge of the topic under studyhe researclused a
exploratorysequentialmixed methods approach to explore the challeragesissues
associated with cloutdasedcollaboraton for the provision of online courses. Primary

data was obtained from academics and students in two phases. In the first phase, semi
structured interviews wereonductedwith sixteen headef educational tdmology and

senior academics experienced in teaching online caulsethe second phase, two
different questionnaires were used to obtain the views of academics and students
separatelyBased on the primary data the conceptual framework was proposed, and
prototype was created to illustrate aspects of the frameworllly, two questionnaires

were designed to evaluate the framework and the prototype. The next chapter discusses

the results of the analysis of the primary data.
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CHAPTER 5:FINDINGS FROM THE INTERVIEWS
AND QUESTIONNAIRES

This chapter presents the findings from the data analysis of the interviews and two surveys
guestionnaires. It is divided into three main sections. The first section discusses the
findings of the interviewsT'he second presents the quantitative results obtained from the

survey data using SPSS. Section three in this chapter presents the discussion which

merges the results of the interview findingsrveys resuland literature review

5.1 INTERVIEWS FINDINGS

In the first phase, sixteen academic staftluding heads of distance learningvere
interviewed. During the interviewtheviews of the participant&ith respecto a cloud

based collaborative environment between universities for online courses weree@xplor

Seven themes emerged from the analysithefinterviewsthat were conductedusing
thematic analysi¢BraunandClark 2008) asdiscusedin Chapter 4. Theyvere rights
iIssues, culture, management and administration, technical isdeeslopment of
teaching resouree collaborative VLE,operational. The seven themase discussed
below.Figure5-1 showsthe themes itheinner ring highlighted using different colours,
while the associated issues are shown in the outer, gnguped wihin thar

corresponding colours.
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Cloud-Based
Collaborative Online

M Rights B Management, administration W Culture
i Operational M Collaborative VLE M Technical issues

W Development of Teaching Resources
Note: The sizes of the fields in the diagram do not indicate the relative level of importance.

Each theme is identified by different colour.

Figure5-1: Themes andssues associated with clodhsed collaborative online

course provision

511 RIGHTS

Rights was a main theme that involved a number of issues that could affect the decision
whether or not to establish a collaborative environment for online courses. The issues
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associated with the rights theme were labelled ownership, legal, copyrightyartling
body.

1 Ownership

Based on the inductive analysis of the d&t@(n and Clark 20Q8ownership is one

of the issues related to rights, and it emerged as one of the vital issues that can
influence collaborative environments between universities.participants indicated

that clarity of ownership would encourage the university to adopt diasdd
collaborative online course provision. For example, one of the interviewees asked the

questions:

i éwho owns the content, who are the students, you luioeh university
do they belong to or is it both, where did they graduate faom&rticipant
4)

1 Legal
One of the main points raised by the interview participants was that of legal issues. A
legal contractshould bespecified andagreed betweethe universities involved.
Amongst other thingsebal issues can include legal rights of ownership, who the
students belong to, and which universities are responsible for enrolment. Therefore,
no collaboration should be set up without identifying legal respoitigbil For

instance, one of the interviewees stressed:

fié With the collaboration, we need to set out the contract very clearly;

we need to have a clear agreement whthpartnership. .0 (Participant

19)

1 Copyright
The participantsyer e aware of procedures of copy
work such as lecture, presentation, exam paper, etc. For example, one of the

interviewees expressdide opinion that

fiOne of the challenges we would have would be with our acaderfijc sta
concerned about intellectual property and the course materials that may
be taken by the other institutions and restructured and reused. | think

that would always be challengedParticipant)
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1 Awarding Body
It is essentialfor universities to identify who would be the qualification awarding

body.One of the interviewees asked for clarification:

fiewhere did they matri cfrdma®@articipght®r e di

5.1.2 CULTURE

Culture emerged from the inteews asanimportantthemewith several issues thatay
affect decisiormakingconcerninga collaborative envonmern for online coursemade
availablethrough the cloud. file hiree aspects of culture that emerged from the interviews

wereteaching culture, delivergultureand assessmeatilture

1 Teaching Culture

The participants reported thaecturers might find collaborative approaches

challenging as theyould have to changtheir teaching style for online cours€mne

of the interviewees explained:
fét he single | argest i ssue we wil |l f e
culture and what academic teaching [we are] used to. So we have people here
who have been in teachigr a very long time and been a lecturer a very long
time and in most cases are extremely good at it, and what we are asking them to

do is teaching in a completely differemta y € Rartidipantl)
1 Delivery Culture

Sharing resources and delivering onlinerses could be challenging, especially the
first time. Lecturers need time to become accustomed to it. One of the interviewees

stated:

fiSo just being aware there is a different way of delivering when we first launch
the undergraduate online courses and that the first time doirandt just
understanding t he dRaftidpanBent way of de

i AssessmenCulture

Collaborative assessment design and marking would be an issue because some
lecturers might be reluctant to share their exam papers and marking. One of the

interviewees indicated that:
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fsome academics are not willing to
others. .(PRarticipantl0)

5.1.3 MANAGEMENT AND ADMINIST RATION

The management and administration theme emerged from the interviews. Enrolment,
student support and marketing wessuesraised by the interviewees during the

discussion.

1 Enrolment
One of the main issues that face collaborating universities is enrolnidre.
participants agreed that one university should be responsible for the enrolment

processOneof the interviewees recommended:

fi .sa, there must be some control, so a student waulol @ a host
university..o (Participant3)

However the other participants who mentioned enrolnagreed that the universities

involved in collaboration should share the role of enrolment.

1 Student Support

Studentsvho enrol for online courses need a different type of support to students who
are studying on campusThe participants indicated that student support in
collaborative courses would be an iss@me of the intervieweementionedthe

following concerns:

A | t thre ikey kere is reallgccurately making sure the students who
are studying at a distance get the same sort of level of support amface

face students if they are studying he(@.articipantl2)

1 Commercial and Marketing
Collabaation between universitiesoelld have a positive influence on the marketing
of the course. However, universities must be agreed on how to marzageting

before setting up the collaborati One of the interviewees asserted:

A think that would be a good waydo it and sharing student experiences
would be good but I think we have to be very careful about the commercial

aspect of what we dm(Participant3)
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5.1.4 TECHNICAL ASPECT

The echnicalaspectwas a themeaised by the participantghich aredivided between

security and authenticatiossues

1 Security
Adopting a collaborativeenvironment foronline courses through the cloud might
raise securityisks because usemsould not know where their dataagstoredon a

cloud serverOne of the intervieweedfamed:

fil know thatthe system goes ta cloud server anywhere in the woyld
and in fact, as we increasmur student population in different paro$
the world dPartfcipant?)

71 Authentication
The participants commented on hdw make sure that the studebising assessed
were the same students who registered on the cdumsas remarked thaetturers
could notnormallydevelop the same relationskipith students on online coursas
with students they regularly meet in faceface session®ne of the interviewees

said

AASome people are worried about validatiamother words, knowing the
person that you are teaching or assessing is the person you think they are

because you do not see thé(Participant)

5.1.5 DEVELOPMENT OF TEACHING

The only issue with the development of teaching theme was course development and

delivery.

1 CourseDevelopmentand Delivery
Sharingthe development of course desigievelopment of courses ameaching
resources would be an issue because few lecturers will have online course design
experience. In addition, it is difficult for lecturers to change the way they design their
courses from the traditional fate-facemode.Online courses also requiteaching
resources which can be very differdmm the traditional faceo-face mode of

delivery.One of the interviewees said:
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Anélt is not easy, € whether youdre | o
or trainers standing up in the training room where peopte generally

given a brief: this is your audience,
this is the level you need to be teaching at, go away put together plan or
presentation or whatever, ando thatos

(Participantl)

5.1.6 COLLABORATIVE VIRTUAL LEARNING ENVIRONMENT

CollaborativeVWLE was one of the themes that e mer

The management of that VLE was identified as a related issue.

1 VLE management
In a collaborative environmenipiversities should decidehichwill beresponsible
for managing the Virtual Learning Environment (VLE) tools and activiteexd
which universityds VLE wOnelofdthe mtervieavees e s s ¢

guestioned:

i é HoisWLE goingtobeused®r e you going to use X
Universityés VLE? How are yoawvegsion ng t
of the VLE environment? It is a reasonable idea but it is really difficult to

i mpl e m@articipantl)

5.1.7 OPERATIONAL

In respect obperational themeost sharing was raised as an issue:

1 CostSharing
The participants indicated that universities are willing to share ctissstherefore
crucial to hawe an appropriate agreement apportion the costbetween the

universities involvedOne of the interviewees stated:

Al thinkthe sharing of costs depends upon the nature afgheement
t he i nst i t(Ratticipanrs make. 0
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5.2 THE RESULTFROM THE SURVEY QUESTIONNAIRES

This section presents the quantitative results from the two questionnaires. The main
reason for implementing the surveys wawvé¢oify and generaliséthe data collected by

the interviews and to provide further investigation. Furthermore, the use of the
guestionnaires was to improve the reliability of the research. The following section
provides discussions on the first survey, which investigated the views of academic staff
with respect to issues concerning cldaaked collaborative online course provision.

5.2.1 DESCRIPTIVE STATISTICAL ANALYSIST ACADEMIC STAFF

Descriptive statisticahnalysis was used for each etaent/variable independently to
summarise and descriltiee large anount of data collected. Theedlian which is the
middle number when thmeasurements are organised in ascending or descending order,
was used to indicate common paintf view. The Interquartile Range (IQRWas also

used which is the difference betwedme largest and smallest valuescén be useds a
measure of variabijtdispersion (Boeree 2005).The number of participants who
completed the questionnaire was 1Z8e participant response ratessing a5-point

Likert scale(1 = Strongly Agree, 2 Agree, 3 = Neutral, 4 = Disagree, 5 = Strongly
Disagree)their median antQR shows in(AppendixE).

5.2.1.1 CULTURALASPECTS

According to Table3, for statements 1 to 7 that dealt with important challenges to
collaborative online course provision in terms of culture, it is clear that there is enthusiasm
for collaboration between universities. Fifty percent of participants had no objection to
sharirg their teaching materials with colleagues in other universities. Approximately 78%
of participants agreed or strongly agreed that working with academic colleagues in other
universities is exciting which could provide opportunities for an exchange ofiexper

and knowledge and to improve their skills, although nearly 76% of them indicated that

can be challenging.

Overall, 63% of the academic participants agreed or strongly agreed that joint
development of assessment materials between universities dgah #r@ quality of
assessment. In total half of the participants agreed or strongly agreed that sharing the
devel opment of assessment could provide &

more accurately and effectively, whereas nearly 40% of gparicht s 6 r espons ¢
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statement were Oneutral 6. It is clear t
positively to sharing their assessment materials with academic colleagues in other
universities. However, 70% of participants indicated that jdeésign and development
of assessments between universities can be challenging. Figdres 5-8 show the
responses to statements 1 to 7:

Sharing my teaching materials with Working with academic colleagues in other

colleaguesin other universities universities is very exciting
1% 2%

= Strongly Agree = Agree = Neutral = Strongly Agree = Agree = Neutral
= Disagree = Strongly Disagree = Disagree = Strongly Disagree
Figure 5-2: Sharing teaching material Figure 5-3: Collaborative working with
with colleagues academics
‘Working with academic colleaguesin other Joint development of assessment materials
universities can be challenging between universities can enrich the quality of
assessment

= Strongly Agree = Agree = Neutral = Strongly Agree = Agree = Neutral

= Disagree = Strongly Disagree = Disagree = Strongly Disagree
Figure5-4: The challengef working Figure5-5: Sharing the development of
with colleagues assessment materials
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Joint development of assessment materials for I am very interested to share my assessments
online courses can provide an opportunity to materials with academic colleges in other
examine students’ knowledge more accurately universities

and eztsle"ecﬁvely

= Strongly Agree = Agree = Neatral mStrongly Agree  mAgree = Neutral

= Disagree = Strongly Disagree m Disagree u Strongly Disagree
Figure 5-6: Relatiorship between Figure 5-7: Academics' view on
sharing development materialsand shaing assessment materials with
students' knowledge colleagues

Joint design and development of assessment
materials between universities is often
challenging

3%

u Strongly Agree ®Agree = Neutral
m Disagree u Strongly Disagree

Figure5-8: Challengesn the development of assessment materials

5.2.1.2 COLLABORATIVEASPECTS

More than half of the participants agreed or strongly agreed that discbssiols are

very helpful in encouraging students to exchange their knowledge and experience. Joint
management of online courses between universities is one of the issues to consider.
Overall, 45% of participants r egsvpethardted O
is more efficient and effective to share the management of online courses with
collaborating universitiesOn the other hand, 43% of academic sagfifeed or strongly
agreedthat sharing the updating and maintenance of teaching resource=ebetve
universities involved would be a good approach, whereas 42% of participants responded

Oneutral © to the statement
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Similarly, 63% of participantagreed or strongly agredéuht sharing the development of

a course structure and agreeing on dpbprach todevelopment or delivery between

uni versities might be problematic. I n tof
the statement about whether sharing the development and delivery of online courses
would be more costffective. In additionmore than half showed their agreement that a
collaborative environment could enrich student support and experience due to the
complementary knowledge which might be available. Figur®sto 24 illustrate

respondent sé views bM®itob-hd respect to stat el

Discussion boards are very helpful to students
for exchanging their knowledge and
experience

It is more efficient and effective to share the
management of online courses between
collaborating universities

= Strongly Agree = Agree = Neutral = Disagree = Strongly Disagree = Strongly Agree * Agree = Neutral = Disagree = Strongly Disagree
Figure 5-9: Discussion  boards Figure 5-10: Effectiveness of sharing
hEIDfUIneSS for students management resources
Sharing the task of updating and maintenance Sharing the development of course structure
of teaching resourcesbetween collaborative hetween universities will be problematic
universities is a good and effective approach 2%

u Strongly Agree = Agree = Neutral = Disagree = Strongly Disagree = Strongly Agree = Agree » Neutral = Disagree = Strongly Disagree

Figure 5-11: Efficiency of sharingthe Figure 5-12: Issues associated withe
updating and maintenance of teaching development of course structure

resources
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Collaborative course provision by a group of
universities can enrich student support and
experience due to complementary knowledge
which may be available

Collaborative development and delivery of
online courses is more cost effective

= Strongly Agree = Agree » Neutral = Disagree = Strongly Disagree
= Strongly Agree = Agree - Neutral = Disagree = Strongly Disagree

Figure 5-13: Costeffectiveness of Figure 5-14: Collaborative provision
sharing course development and and student enrichment, support and

delivery experience

5.2.1.3 MANAGEMENT AND ADMINISTRATION

I't i s interesting to note thatsttementhaaf pa
more than one university in a collaborative team should manage enrolment and
administration for improved reliabilitylt was expected that the lead university vebul
assume responsibility for managing the enrolmefserall, 41% of participants
responded 0 stademénthat it \bould be marehetfective if the universities
involved used their own student admission systehereas 2% of participans either

agreed or strongly agreeligures25 and26 show theoutcome for statemenf15 and

5-16.
Forimproved reliability, more than one For a collaborative course provision, it is more
university in a collaborative team should set up effective if all the universities involved use
the enrolment and administrative system their own student admission system

3%

= Strongly Agree = Agree = Neutral = Strongly Agree = Agree » Nentral » Disagree ® Strongly Disagree

= Disagree = Strongly Disagree
Figure5-15: Thesharing ofenrolment Figure 5-16: Use of own admission
to improve reliability systems to maximise effectiveness
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5.2.1.4 OWNERSHIP

In total, 91% of academics agreadstrongly agreed that ownership must be unanimous

at the start of the collaboration. Approximately thgerters of the participanégreed

or strongly agreedhat copyright issues could deter collaboration between universities.
With regard to legal agreemts, 69% of participants agreed strongly agreed that
contracts between universities must be signed prior to commencement of collaboration.
Figures27to 29 showthe outcomesor statement®-17to 5-19.

Ownership is a major issue between Copyright issues can deter collaboration
collaborative universities, and it must be between universities for online course
agreed atthe start of the collaboration provision
1% 2% 3% 3%

N

= Strongly A A = Neutral = Dis = St s Di
OREY I Ereenigres eafralmiiagmee rongly Disagree = Strongly Agree = Agree = Neutral = Disagree = Strongly Disagree

Figure5-17: Ownership issug Figure 5-18: Copyright issues

Legal agreements for collaborative course
provision between universities are not necessary
since universities are responsible for educating the
public

= Strongly Agree = Agree = Neutral = Disagree = Strongly Disagree

Figure5-19: Legal ageements

5.2.1.5 INFRASTRUCTURE ANBECURITY

Only 38% of participants agreeat strongly agreed that universities should share the
mainenance responsibility for VLEswhereas 3% of participants disagreed that
maintenanceshould be theesponsibility of one university. Finally, 73% of academics
had concers about security issues in respect of student assessments and teaching
resourcesvhich may beaccessed vithe cloud.Figures30 and31 showthe outcomem

respect of thetatement®-20 and5-21.
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Academic staff may be anxious about security issues
regarding student assessment and teaching resources if
the courses are accessed via the cloud

It is not necessary to designate one university for
updating and maintenance of Virtual Learning
Environment (VLE) tools for a collaborative environment
for online course provision. This should be shared by the 2%

- R

universities involved in collaboration

= Strongly Agree = Agree = Nentral = Disagree = Strongly Disagree = Strongly Agree = Agree = Neutral = Disagree = Strongly Disagree

Figure 5-20: Costsharingfor updating Figure5-21: Security issues

and maintenancef VLE tools

The questionnaire for academics al so i nc
comment so. Some of the participants comn
important issue in any collaboration between universities. They also suggested that the
quality of courses should be taken into account in a shared environment. The
compatibility regulations between universities from different countries should also be

considered.

Furthermore, universities should be concerned about the collaboration between
industries. The participants commented that legal arrangements, and contract and
consumer laws would present barriers to the universities if they decided to adopt a
coll aborative environment. Further mor e,
in the collaboration should be consideré&bnfidentiality is one of the issues related to

security that should also be taken into account.

1 Optional questions: Demographic information about participants

o Gender. As described in Chapter 4, the total number of participants was 128
(n = 128), consisting of 66 males and 62 femaledle5-1 summarises the
demographic information about the participants in this study.

0 Age: Participant ages can be divided into fouregatries, as shown in Table
5-1.

o Country of origin: Where the academic staff come from, as shown in Table
5-1.
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Table5-1: Demographic information about academic staff who participated in the

survey

Gender Number Percent
Male 66 51.6%
Female 62 48.4%
Age

2540 33 25.8%
41-50 38 29.7%
51-60 30 23.4%
61 or older 27 21.1%
Nationality

United Kingdom 72 56.3%
Greece 16 12.5%
Australia 12 9.4%
India 9 7.0%
Germany 8 6.3%
Saudi Arabia 7 5.5%
United States 1 0.8%
Spain 1 0.8%
Libya 1 0.8%
China 1 0.8%

1 Reliability 7 academic staff survey

Reliability is assessed by testing consistency and stafflékaran and Bougi2016),

and for this survey was measured usbg onbac hGs ol phladssa al pl
reliability coefficient that indicates how well the items in a set are positively correlated

to one anothar Sgkaran and Bougi2016, p.289). The clos€&r o n b a dahidtsl, al p

the higher internal consistency reliabil{{gekaran and Boug2016).

In general, reliabilities less than 0.60 are considered to be poor, whereas those around
0.70 are acceptable. Reliabilities over 0.80 are considered to beSgka@ign anBougie

2016). The reliability test for the academic staff survey in this study was 0.794, as shown
in Table 52, whichmeans the reliability of this study is good.

Table5-2:Cr onb ac h 6 si Asddenticaquestmrsnaire

Reliability Statistics

Cronbachodés|Cronbachos A | N of Iltems
Standardisettems

794 .801 20

Page 7



5.2.2 DESCRIPTIVE STATISTICAL ANALYSIST STUDENTSSURVEY

This survey i nvestigated s t uttee collaotativev dloadwased a b o
environment foronline coursesThis part consistedf 11 statementsDescriptive
statisticalanalysis was used for each etagnt independently to summaries and describe

the outcome.The patticipant response rateasing a5-point Likert scale(1 = Strongly

Agree, 2 =Agree, 3 = Neutral, 4 = Disagree, 5 = Strongly Disagré®ir median and

IQR shows in(AppendixG).

Over 83 of the student participants agreedtrongly agreethat they ag familiar with
using online learning materials and approachese than half of the students indicated
that they are familiar with onlin@ssessmentBigures5-22 and5-23 show theresponses

for statements 1 and 2:

I am familiar with using online learning 1 am familiar with online course assessments

1%

|

materials and approaches

0.8

\

= Strongly Agree = Agree = Neutral = Disagree = Strongly Disgree = Strongly Agree = Agree = Neutral = Disagree = Strongly Disgree
Figure 5-22: Student$ familiarity with Figure 5-23: Student$ familiarity with
online course online assessments

Nearly 63% of the studentsvere very keen to register for online courses provided by
collaborating universitieandbelieved that this would foster amriched education. In
addition, 68% of the participantsagreedor strongly agreedhat exchanigg their
experiences and knowledge with other studentthe course would be beneficiigures

5-24 and5-25 showthe responses for stateme&tand 4
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An online course which is delivered by more I am very keen to exchange my knowledge
than one university can provide an enriched and experience with other students who are
education on an online course with me.

o,
0% 1%

= Strongly Agree = Agree = Neutral . :

« Disagree « Strongly Disgree = Strongly Agree = Agree = Neutral = Disagree = Strongly Disagree
Figure 5-24: Collaborative online Figure 5-25: Student preparedness to
courses and education enrichment exchange knowledge and experience

with peers

Discussion boards can be used to support student communication with peers and
academics to increase their understanding and knowledge. More than half of the students
agreedor strongly agreethat they like to use discussion boards with other students to
improve their ability to share their ideas and express themselves. Further, 73% of
participants, as shown Figuress-26 and5-27, agreecr strongly agreethat interaction

with students from different cultures and backgrounds would encourage group

discusions.

I prefer to use discussion boards to improve Communication between students from different
my ability to express myself and to share my
ideas with other students

cultures and background will encourage them to
participate in group discussions and students”
forums

2%

= Strongly Agree = Agree =« Neatral
= Disagree = Strongly Disagree B Strongly Agree M Agree U Neutral ®Disagree ¥ Strongly Disagree

Figure5-26: Using discussion boards to Figure5-27: Encouragement due to
improve skills and share ideawith communication

peers

In total, 6846 of thestudentsagreedor strongly agreedhat VLE tools enablethemto
improve their English languagad technical skillSOver 436 agreedr strongly agreed
that they wee interested in participating ilive group discussionsduring unsociable
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hours, whereas 34% of part i cistatanmentigursse!| e ct

5-28 and5-29 showthe responses for statememtand 8

Using VLE tools to communicate in English with I am interested to participate at live group
other students will improve my language and discussions even during unsociable hours
technical skills

5%

= Strongly Agree = Agree = Neutral = Disagree = Strongly Disagree = Strongly Agree = Agree » Neutral = Disagree = Strongly Disagree

Figure 5-28: Using VLE tools to Figure5-29: Participatbn in live group
i mprove studentso6 | adigcusaigeatunsacthblesheurs | s

Overall, more than halbf the participantagreedor strongly agreethat collaboration
bet ween universities coul d pdosanlinecouesk y af f
In addition,65% of participants agreedr strongly agreethat supporfor students would
be more effective between universities involved oollaborative environmenEigures

5-30and5-31 showtheoutcomedor statement® and 10.

Collaboration between universities for online Student support in a collaborative environment
course provision can positively affect my will be more useful since there is an opportunity
decision to enrol on the course for more than one university to provide the

response

2% 1%

= Strongly Agree = Agree = Neutral = Disagree = Strongly Disagree = Strongly Agree = Agree = Neutral = Disagree = Strongly Disagree

Figure 5-30: Collaboration between Figure 5-31: Effectiveness of student
universities can affect studerts support in a collaborative environment

decision to enrol

Regarding finance}7% of studentsagreedor strongly agreethatthe uition feewould
be an influencing factoif an online course werdelivered by a grqu of collaborating
universities, ashown in Figuré-32.
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Tuition fee is not an influencing factor, as long
as an online course delivered by a group of
collaborative universities

= Strongly Agree = Agree » Neutral » Disagree = Strongly Disagree

Figure5-32: Tuition fee

1 Optional questions: Demographic information about participants
0 Gender. As described in Chapter 4, the total number of participants is 130 (n
= 130), consisting of 67 males and 63 females. T&8esummarises the
demographic information about participants in this study.
0 Age: Their ages can be divided into five categorissstzown in Tabl&-3.
o Country of residence Where the students live, as shown in Tdb&

Table5-3: Demographic information gathered Byt u d survieys 6

Gender Number Percent
Male 67 51.54%
Female 63 48.46%
Age

18-30 49 37.69%
31-40 61 46.92%
41-50 15 11.54%
51-60 3 2.31%
61 or older 2 1.54%
Country of residence

United Kingdom 82 64.06
Saudi Arabia 29 22.66%
United States 2 1.56%
Australia 2 1.56%
Libya 2 1.56%
Pakistan 2 1.56%
Malaysia 2 1.56%
Canada 1 0.78%
China 1 0.78%
France 1 0.78%
Germany 1 0.78%
Italy 1 0.78%
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Hong Kong 1 0.78%
Nigeria 1 0.78%
Oman 1 0.78%
Spain 1 0.78%

5.2.3 ANALYSIS OF DIFFERENT TYPE OF PARTICIPANTS

1 GENDER

The MannWhitney Utest is used to compare the difference between the views of two
groups (male and female) when dependent variables are ordinal scale. In this case, the
independent variables are gender (male and female) and sample size (NEh&3Q)ll
hypothesis was rejected for statement 1 but was not rejected for statementsTatnel 1.

5-4 shows the results of thdannWhitney U-test obtained using SPSS.

Table5-4:The MannWhitney U-Testresults for students gender (ranks and statistics)

| am familiar with using online learning materials ai Male 67  73.68

approaches Female 63 56.80 006

| am familiar with onlinecourse assessments Male 67  68.37 345
Female 63 62.44 '

An online course which is delivered by_more than Male 67 67.62 480

university can provide an enriched education Female 63 63.25 :

| am very keen to exchange my knowledge and exper Male 67 62.63 338

with other students who are on an online course withn Female 63 68.55 :

| prefer to use discussion boards to improve my abilit Male 67 65.60 973

express myself and to share my ideas with other stude Female 63 65.39

Communication between students from different cult Male 67 60.70
and backgrounsl will encourage them to participate i Female 63 110

group discussions and studefisums VO

Using VLE tools to communicate in English with ot Male 67  60.02 071
students will improve my language and technical skils Female 63  71.33 :

| am interestedh participating in live group discussiorst Male 67  64.07 641
unsociable hours Female 63 67.02 i
Collaboration between universities for online cou Male 67 61.22
provision can positively affect my decision to enrol on Female 63 .156
course VI

Student support in a collaborative environment will Male 67  62.99
moreeffective since there is an opportunity for more tt Female 63 68.17 .393
one university to provide the response '

Tuition fee is not an influencing factor, as longaasonline  Male 67  60.81 129
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I n statlememtf dmi Iii ar with using onlthene | ¢
distribution of the mean rank for male and female students appeared to be far apart, with

a mean rank for males of (73.68) and for females of (56.80). The difference is statistically
significant because thev@alue is less than 0.05, as shown in Tabl@=1562.5, Z =

2.761, p = 0.006).

I n stat eame nftan2i,l ifialr wi t h o ntheidistebutionootithes e a
mean rank for male and female students appeared to be far apart, with a mean rank of
68.37 for males and 62.44 for females, asashm Table 6. However, the results of the
U-test found that the differences was not statistically significant as\th&up is greater

than 0.05 (U=1918, Z =0.944, p = 0.345). As shown in Table 6, with respect to
statements 2 to 11, there were no dgigant differences between the responses of males

and females because theglue were greater than 0.05.

Therefore, it can be concluded that there was a statistically significant difference between

males and females as males are more familiar with wsitige materials than females.

1 AGE

In this study, age is an independent variable which is divided into five categories. The
nonparametric KruskaWallis H test was used to determine whether there were
significant differences between the views of the five age groups. No significant
differences were detected between the age groups for statements 1-aliie@> 0.05)

(see AppendiH). Therefore, there was a widespread agreement between all student age

groups in the responses to all the statements.

f Reliability sgudent questionnaire
The reliability test result for the student survey in this study is 0.773, as shdwbla
5-5. Thismeans the reliability of this study is acceptable.

Table5-5:Cr onbac h 6 si stutleptbuaveyt e s t

Reliability Statistics

Cronbachodos|Cronbachos A | N of ltems
Standardisettems

773 T77 11
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5.3 DISCUSSION

The analyss of the semstructured interviews and the tvgwurveysprovide indepth
information about the views of academics and studentlexollaborative clouebased
environment foonline course provision and the associated challenges. The reghls of
studes show thatuniversitiesare keento adopt collaborative environments that will
facilitate a coseffective, efficient and enriched educa@benvironmentpromoting a
good student experiencBue to collaborative opportunities, joint course development
between universitiesotld improve aademic skills and experiencl terms of joint
teaching between academics, the qudbtyonline coursesould be enhancedand the
experience of academics improved. Thisuld alsoencourage academic staff to change
their teaching method#ccording toMcNair et al. (2016)collaborative teaching offers

t ut oppastunities to share experiences with differecddemicsMoreover, sharing
assessments between academicssheaichprovemenin ther own skills andof studens 6
performance. For example, aeamdcs ould share the design of assignments to meet
student s 6 tosuppdrsleamingdout@ines.o

Collaborative learning can improet udent s®é under standi ng, ¢
example, students can share information and ideas througissise boards with peers

from different universities.Liaoa et al. (2014) stated that adoption climaged

coll aborative environment could bring to
process. Therefore, students could get assistance from ottentstiand instructorat

the same universityVhile this research proposed to adopt the collaborative environment
between universities which will bring to tlset u d betterssipport for their learning
processEl Mhouti et al. (2016) proposed a platform for the improvement of a <loud
based virtual allaborative learning environment to address the difficulties of optimising
largescaleresource managementhis was to support collaborative learning between
students at the same university mjxing the advantages of VLE and cloud computing
technology The collaborative environmerglsowould facilitate the sharingof teaching

resources between academics whichig save time.

However, theparticipants highlighted major issues that should be taken into account
before adopting a cloudased collaboratiofetween universities.egal agreemest
should be established prior to settingaumy collaboration to clarify theresponsibilites
of all parties. Ownershipwith respectto the course, students, teaching resouraed,

VLE, amongst other thingsnust be clarified at the start. Furthermore, copyright issues
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should be consideretihe participants commented that the contract between participating
universities and dgal compatbility between countries should be considered before

adopting collaborative environments.

Security can bean issue, which require attention. With a shared environment,
universities need to secure student and staff aceaslswill therefore face challeeg
with the authentication processing of online students. In addition, confidentiality should

be taken into consideration.

Universities should take into account the gldalevelopment of course design and course
delivery between universities which shoukhch the universities education outcomes.
Theyshouldalso consider the challengesolved when academics need to work together
to develop teaching resourceSollaboratve work between academics in different
universities shouldequirethe sharing of narial resources, and the teaching culture, as
well as the style of deliveryJniversitiesmustalso consider the issues related to sharing
design the assessment material, and development.

With respect to learning, students may face issues associatedusiiily resources
developedointly by academics from different cultures with different learning styles
Universities should consider the challenges that stuaeht&ce when communicatig
with peersfrom different culture and backgroursl They shouldalso take into account
the student@rights.

Universities should take into consideration sharing costs such as tuition fees, tloé costs
course development and maintenance, @dLE, whilst alsotaking into accounthe
management of online courseaacluding managing the VLEand teaching and IT
resources. They also need to consider the issues related to student support, technical

support and enrolment.

Universities should also consider the quality assurance process, which should be agreed
between them before starting the collatmm. They also need to consider the quality
issues that related learning, teaching, assessment and course (Okogbaa 2016). Quality
issues in university should also consider accreditatitoffinan 2013. Accreditation

aims to ensure the quality controlaljty enhancement and accountability for the online
courses and higher education institutigAsaper 2013Sanyal and Martin 2007 The
participants also commented that the compatibility of regulation between universities

should be taken into account
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To finalise the outcome of thimterviews, questionnaires and literature revi¢he
researcher grouped eachlated issues under the themide grouping themes were
revised, and related issues were grouped together to becoerefivednain themes as
presented in Figurg-33 and discussed.
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Quality of teaching

Quality of learning

Students feedback

Compatibility of regulations
between universities

ic standards Qr

. Quality of courses

| Accreditation
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Staff development

Course development &
delivery

Course design

Course delivery

Enrolment
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Promotional marketing

Management of IT resources

Finance

Cost sharing
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9 Development & maintenance of courses

| Development & maintenance of teaching
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Figure5-33: Theme, sukthemesjssuesperceived by academics and students (interviews and questionnaires)



The issues relating teducation were viewed from the perspective of culturphase 1

(see Section 5.1) and phase 2 (see Sectionl&R)t has emerged as a major théme
phase 2 asxiatedwith learningandteachingstrategiesandstyle as well as assessment
that raised by the rating of statements in the survey questionfbe@eutcome of the
surveys indicated that the collaborative environment with partners can be included in the

education element.

The operatioral issuesdentified in phase 1 wre predominantly concerned with cost
sharing, whilephase 2 identified a more comprehensive set of issues winoh
categorisedas finance as shownin Figure 43 Furthermore the themesthat were
identified in phase 1such ascollaborative VLE, @velopment of teaching resources
management and administratjcsind operatioral, are incorporated into th@peration
theme,as shown irFigure 43 Staff development in phase 2 is one of the challenges that
arise from sharing course development between universities and is merged with the
operation theme, sacourse developmentequires that staff are well trained and

experienced.

Thelegal concernshiat were identified as an issue within tights themein phase 1

along with the issues of ownership, copyright and awarding body have emerged as a
separate theme iphase 2as the issues raised by the rating of statements in the survey
guestionnaire. Tha) legal issuesontainngthe ownership, rights and contracfreement
(seeFigure 43. In addition, as a result of the analysis of the two surveys conducted in

phase 2the copyright and awarding bodssues werenerged with ownership issues.

Securityhas also emerged as a sepattaenein phase 2involving technicalaspectshat

were initially identified as a theme iphase 1.Security now includes authentication,
confidentially and technical aspects and acc®isglarly, quality has emerged as athe

after analysing the results of the second phase syrwéyist it was not identified as a
separate theme phasel. Quality includes quality assurance, accreditation and academic

standardsThese issues will be discussed in detaClrapter 6.
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5.4 SUMMARY

This chapterhas discussed the analysis and results of the interviews and surveys
employed in this research for collecting data. The two phases explore the issues which
should be considered prior to adoptingclaud-based collaborative environment for
online course provision. The issubat energed from the interviewguestionnaireand
literature reviewweregrouped under five main themes. They are quality, security, legal,
education and operation. Each thdmssubthemes that includenumber of issues. The

next chapter will discuss the framework for the clinaded collaborative environment

The themes were redefined to become elements that make up the conceptual framework

discussed in the next chapter.
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CHAPTER 6:CONCEPTUALFRAMEWORK FOR
CLOUD-BASED COLLABORATIVE ONLINE
COURSE PROVISION

This chapter presents the issues associated with-tlased collaborative environments,
as discussed in Chapter 5, the literature review and the evaluation survey,walsic
suggested by the evaluator and discussed in Chapter 8hapier describes tipeoposed
conceptual framework fathe delivery of acloud-based collaborativenvironmentfor
online course provision based on thetcomesof a mixed method approach The
framework cosigs of five main elementsquality, legal, security, operation and
education The chapter explains each elemant illustrates the relationship between

them

6.1 ISSUES ASSOCIATED WITH THE CLOUD-BASED
COLLABORATIVE ENVIRONMENT FORONLINE COURSES

The twoephase surveysChapter 5) for collecting data, the literature review and
evaluation surveyGhapter 8) identified a number dfiallenges and issues that should be
taken into consideration prior to adopting a ckinaged collaborative environment for
online course provision. The researcher grouped related issues together within five
themes, as shown fRigure5-33. The themes werredefined to become elements that
make up the conceptual framewoBach element contains salements, and each sub
element containthe number of issueSomeof theissues were added by the participants

in the evaluatiosurvey. Tablé&-1 showsthe gouped issues associated with cldaated
collaboraton based on data gathering (discussedhapter 5)the evaluation survey

(Chapter 8) antheliterature review.

Table6-1: Issues perceived bgxperts, academics, students and the literature review

Element Subelement Issues
Quality of assessment
Quality of teaching
Quiality assurance Quality of learning
Studentéfeedback
Staff feedback
Other stakeholdanteress
Compatibility of regulations between
Academic standards universities
Quiality of courses

Quiality

Accreditation
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Technology
Copyright
Awarding body
Ownership Courses
Students
Teaching resources
Data
Staff rights
Student rights
Legal contract between participant
universities
Compatibility of the law in different
Contract agreement countries
Cloud provider
General Data Protection Regulation
(GDPR)

Rights
Legal

Ethical issues
Staff development
Course design

Course development & Course delivery

delivery Teaching resources
Enrolment
Student support
Technical support
Support Staff support

Managing VLE
Operation | Course administration | Teaching resources
and management Management of IT resources
Management of cloud resources
Promotional marketing
Cost sharing
Tuition fees
Development & maintenance of courses
Development & maintenance of teachin
resources
Financing forthe cloud
System security
Student and staff access
Logging
Security Authentication Ass_essment
Logical aspects

Finance

Technical aspects &
access

Confidentiality

Integrity
Strategies
. Teaching Culture
Education Methods
Teaching resources
Learning Culture
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Methods

Culture

Methods

Process

Authentication

Collaboration with industries
Collaboration with universities
Collaboration with students

Assessment

Collaborative
environment

The next section discusses the proposed framework in detail and clarifies the relationship

betweerthe elemens.

6.2 PROPOSEDCONCEPTUAL FRAMEWORK

A conceptual framework was developbdsed upon the results ofnaixed methods
approach to collecting data, an evaluation suar@a literature review. The framework
illustrates how a particular element connects to other elements by showing the
relationship between them. The purpose of the proposed framewot® idastify issues

which should be taken into consideratiprior to adophg a cloudbased collaborative
environment between universitiéhe framework contains five main elements based on
the issues identified by expert academics, students and the literature review, as shown in
Table6-1. They are Quality, Legal, Security, &ation and Education. Each element is
expanded into sublements andchumber of issuesAs mentioned, the conceptual
framework identifies the main elements and illustrates the relationship between them, as
shown in Figures-1. Thesolid lines show the rei@nship between the main elements
associated with a clotdolased collaborative environment, and the dotted lines show the

relationships between the elements.
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Relationship between elements  ____________

Associated elements with the cloud-
based coliaborative Environment

Element associated with a cloud-

based collaborative environment Boxes (1-5)

Figure6-1: A conceptual framework focloud-based collaborative online course

provision

6.2.1 QUALITY

Quality is one of the main elements within the conceptual framewbekqualityelement
includesissuessuch asacademic standarde/hich are divided into theompatibility of
regulations between universitiesnd the quality of the course. In additighincludes

issues such as quality of assessment, the quality assurance process, teaching, learning,
student feedbackstaff feedbacko n st u d e ant sther stakehlokler intests
Accreditation by professional institutions is also one of the issues related to quality.
Quality also has links with technology and is related to the Legal, Education and
Operation elements, which will be discussed inrtegt section. Figuré-2 shows the

Quality element, its sublements and the influencing factors.
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1.1.1 Compatibility of regulation
between universities

1.1.2 Quality of course

Relationship with other elements -----------
Associated issues with main element
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Figure6-2: Quality element

1.3.1 Quality of assessment

1.3.2 Quality of teaching

1.3.3 Quality of learning

1.3.4 Student feedback

1.3.5 Staff feedback

1.3.6 Other stakeholder interest
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Academicstandards

Academic standards include the issue, compatibly of regulations between universities.
Each university has its academic regulations and rules (The Open University 2020),
which may be different from those of other universities in different countries. Such
regulations relate to assessment, including the quality assurance process for
assignments and examinations, amongst other things, for awarding degrees. They
could also relate to things such as tgpropriatenes®f assessment between
universities, and theegulations relating to undergraduate and postgraduate degree
requirements. Universities involved in a collaboration would need to specify and
agree upon the regulations before offering an online course. The agreement for those
regulations should be covergdthe contract agreement (Legal elemgas)shown in
Figure6-2.

The quality of a course should be ensured when it is shared between universities. The
universities are responsible for assuring the implementation of standards and also the
quality of theshared courses offered. They are accountable for managing the quality

of their shared courses, ensuring that their students have a good educational
experience, and for maintaining the standards associated with the value of the award.

Accreditation

Accreditation is another issue that is associated with quaitgording to Wood et

al. (2019) there is a relationship between accreditation and quality regard to
curriculum and course design within its influence on designing a curriculum.
Universities nvolved in the collaboration should be encouraged to achieve
accreditation for their shared onlim®durss because thegeed to meet the high
quality standarsifor education Accreditation has a relationship with the operation
element, especially with thessues of shared course design and delivery. The
accreditation criteria and requirements should be reflected in course design and
delivery (Wood et al. 2019).

Quality assurance

Quality assurance generally refers to the continuous process of evaluating the quality
of a programme or a course, and of departm@&mésk et al. 2012QQuality assurance

in this study consideithe quality of assessment, learning, teaching, studeriidekd
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staff feedbacko n st u d e andath@r stakeholkler interestsy education, it

should control the standards of teaching, learning and the assessment process which
the students undergo, and it is one of the crucial issues that should be cdnsidere
before adopting a clodbased collaborative environmeAtcording to Alzafari and

Ursin 2019) stated thatagh university has its policyrinciplesand processs for
ensuring the quality of the courses it deliveéfbus, universities formulate their
quality assurance system according to their own needs or national staridasds.
requires that universities involved in a collaboration should agree on appropriate
policies and processes. One approach would be for those involved to accept and agree
upon tle policies and processes of one of the collaborating universities rather than to
create a specific one.

Student feedback is one of the key pillars of the quakgurancerocessgathering

and publication of students feedbaska crucial element in several processes of
quality assurance and improveménWi | | i ams and Capaplhus,ci ni
the universities involved should specify and decide upon the most appropriate method
of collecting student feedback and also falise a process for academic staff to
provide feedback on studentsdé6 work. Sta
considered, athe evaluator commented in the evaluation survey. In additiey,
suggestedthat the quality assurance process ghb include other stakeholder
interess, including those ofemployers, industry and alumnThe parcipantsalso
commented thathe quality assurance process includes the overall institutional
evaluation process, which consists of all stakeholder sureayspyer and industry
surveys.Universities involved in collaboration should ensure the quality of the

resources that will be used, including forums, VLE, and teaching resources.

Quality assurance has a relationship with the education element. Thuhatoce
learning outcomes universities should perform quality assurance for teaching,
learning and assessment. Universities shoulgdrécularly concerned about the
guality of teaching resources which are shared between universities from different
countres. Furthermore,they need to addresthe way in which thequality of
assessmenis to be measuredollaborating niversities need tdiscuss and agree

upon thecriteriathat will ensure the reliability andalidity of assessment methods.



1 Technology

Quality shouldincorporatetechnology as pointed outby the participants in the
evaluation surveyTechnologcal applications are important to enhance the outcomes

of learning and teaching in Higher Education Institutions (Shen and Ho 2020). Su
Learning Management Systems (LMS)veabeen used to prowuededucational
resources and enhance the quality of educafoa@ (-@ é k k u 2018aShen and

Ho 2020). Thus, the effective implementation of this platform is essential to
developng quality of learning, access to educational resources and traiRiegn-d & k
Cokkun-ayl 2018). Therefore, univthe si t i

tools and platform that will be used to deliver collaborative online courses.

According to Ardangat al. (2014), cloud computing has a challenge in quality of
service (QoS)n terms ofthe levels of performance, availability and reliabibfythe
applications, platform and infrastructure that host it. Quality of service is significant
for cloud userswho expecthatcloud providerswill delivera service as advertised
(Ardanga et al. 2014). Universities should consider the quality of service of the cloud
application which can be improved using techniques such as scheduling to control the
demand on sgices Admission control is anothapproach téakingcontrol of cloud
service performance, whilst resource provisioning can be used to deal with resource

allocation(Ramadan and Kashyap 2017)

6.2.2 LEGAL

The Legal element is one of the main elemeantd itincludesa number ofssueswhich
are incorporated in the framework. They include contract agreement, ogimsrship

and ethical issuess shown in Figuré-3.
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2.3.1 Copyright

2.3.2 Awarding body

2.3.3 Courses

2.3.4 Students

- """"""""" 2.3.5 Teaching resources

2.3.6 Data

Relationship with other elements -----------
Associated issues with main element
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Figure6-3: Legal element

2.1.1 Law compatibility between countries

{ 2.1.2 Participating universities

2.1.3 Cloud provider

3.1.4 General Data Protection Regulation (GDPR)

3.1.5 Competition and Markets Authority (CMA) rules

3.1.6 Participating institutions

2.2.1 Student rights

2.2.2 Staff rights
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Contract agreement

A contract agreement woulskt out the responsibilities, polices, roles, rights and
funding of collaborating universities and is one of the isthasshould beliscussed
betweerthe institutionsnvolved inanycollaboration. The contract should clarify the
regulations and policiesf collaborating universities located in different countries
with a view to making thernompatible Furthermore, the tole contract agreement
should be negotiated and agreed between participating universities before the start of

thecollaboration.

Participantsn the evaluation surveyommented that the cloud provider would be one
of the key determinants in the contragreementUniversities need to select a
suitable cloud providerthat will meet their expectations regarding provider
characteistics andservicesandshouldmakea contract agreement withetfprovider.
Theyshould also select the cloud provideatsugplies thebest secuty for the data

and system.

General Data Protection Regulation (GDP&fompulsory regulation thetcreases
the responsibilities of data controllers and data processosssgatalisheshew right

for data subject§Thelisson et al. 2018)s another important isswessuggested by
the evaluatorsDuncan (2018) states that attaining information security is a big
challenge for organisations that use a distributed network systewhénthey begin

to use cloud computing, the challenge gr@whe most challengingspecthat will

face organisationwith regard taGDPRIs the cloud forensic probler®gncan 2018)
This problem occurs since all computing systemsadsgysprone toserious attack
(Duncan 2018) Therefore, GDPR is a part of confidentiallythin the security

element

Legal issueslsoinclude what is stated about a coulaed this is controlled byor
example the Competition and Markets Authority (CMAjhat sets outules on the
contractual arrangement between online course provider and stAdeatding to
Warwick (2017) the CMA works to enhance competition to the advantage of
consumers inside and outside a country and aims to make markets fully for consumers

and the economy. The participants in the evaluation survey suggested that the



participating institutions should be consigleér and added io the contract

agreements

The systenis used to secure online assessmahbuld beset outin the contract
agreements. In additionniversitiemneed to decide which authentication mechagism
are appropriatéor use.The contract agreement between universities should specify

the process and rules for the quality element

As shown in Figures-3, because of the relationship between the legal and operation
elements, the contract agreement should clarify the financiafilmation of each
university involved. The universities that are responsible for the management and

maintenance of the VLE should also be specified in the contract.
1 Rights

Studentsdé rights are one of the cshalle
Their rights and responsibilities should be established and agreed upon by the
universities involvedStaff rights shouldlsobe taken into accounassuggested by

the evaluators. It may be that some universities allow staff to retain certain elements

of Intellectual Property (IP).
1 Ownership

Handling ownership within the legal element is one of the biggest challenges for
universities. Ownership can be extended to include copyright, awarding body, the
course itself,students, teaching reswes, and data.Universities need to clearly
identify the owner of the copyright and the teaching materials that will be used within
the collaborative environment. They need to agree which institution owns the course
and students, which universities will contrib to the delivery of the course and which

university will award the qualification.

The participantsof the evaluation survey identified data ownership as an issue.

Universities need to establish whether the data will be owned by either one of the
univessities involved or the cloud praer andto ensure the confidentially ofah

data if it is owned by the cloud provider. According to Chima (2016), institutions need

to makesure that thehosencloud provider fully encrygtthe datahat it stores for

themon the cloud.
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9 Ethical issues

Particdpants in the evaluation survey commented that ethicabsuesshould be
considered within the legal element. Satterfield and Kelle (2017) state that ethical
issues in online education exist for course content, eN@fustrategies and methods

of engaging students. They also exist when determining the role of lecturers in the
online learning process. Ethical issues even exist in determining the role of online
educational establishments to access information or ttedoeariers to access. They

are also present in determining student competenstesn awading degrees
(Satterfield and Kelle 2017).

Cloud computing technology can raise ethical concerns. Compliance, privacy and
security become more significargthical issues in the cloud. The cloud provider
should set up specific rul@sthar Termsand Conditios regarding the ethical issues

which mustbetaken into account (Faragardi 2017).

6.2.3 SECURITY

The third main element proposed in this research is security issues and consists of
authentication, confidentially, technical aspects, access and intdggtye6-4 shows

the security element, its sidbements anthe number of issms.
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3.1.1 Assessment

3.3.1 System security

3.3.2 Students & staff access

3.3.3 Logging

3.3.4 Visitor access

3.3.5 Plagiarism checker

Relationship with other elements --=--=------
Associated issues with main element

Figure6-4: Security elemen
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Authentication

Assessment authentication is the process used by a computer program or network to
ensure the identity of a student who joins an online course, and such authentication
must be taken into account prior to adopting the cloaskd collaborative
environment fo online course provision. Assessment authentication is relevant to the
assessment process in education. Universities need to ensutetb@atdent who is
taking the assessment is the same person who is registered on thetbosrdeey

need to specifthetechniqus used to enhance authentication for online examinations.
Ali et al. (2016) present an approach thatuld be usal for online assessment
authentication. One method involves biometric systemssuch as fingerprint
recognition, face, iris, eahape and skin reflectancemparisonin respect to the
logical aspect related to authenticatianjversities must also look at mechanisms to

protect data from unauthorised acc@gSset al. 2016)
Confidentiality

With the sharing environment, universs should be concerned about how to protect
sensitive information about assessments, students and staff. In addition, they need to
take into account the security issues related to communication tools, including forums
and discussion chat. Data in cloushtputing is stored on a remote server that may

be owned or operated by a third party and accessed via the Internet. According to
Tianfield (2012), the threat to data will increase in the cloud due to the growing
number of parties, devices and applicatithrat leads to an increase in the number of
access pointdJniversities need to protect themselves against confidentiality issues
by selecting a good cloud provider that affords a high level of security. They should
adhere to confidentiality agreements betw collaborative universities and cloud

providers to ensure an appropriate level of data security is maintained.

The participantsn the evaluation survey commented that there is a link between
confidentialityand assessment in the education elementeXample, the networks
should be secure enough to facilitate the confidential performance of all assessment

activities including marking, blind marking, peer review and formative evaluation.
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Technical aspect and access

Technical aspects and access are related to technical support in the operation element.
With theshared environment, universities need to pay more attention to sewdthity
respectto student and staficcess to the collaborative environmdearticipantsn

the evaluation survey commented that universities might need to consider how the
student can access modules for their studies, and what types of users are allowed
access to different materiaBurthermore, they stated that universities should take
into consideration secarlogging on to the VLE and thatthey need to take into
account visitor or guest access. They suggested that universities shoglohaiser
plagiarism chedkg software and shoul&pecify the software that they will be using.

The security mechanisms used should be agrgexhbetween the universities and
specified in the contract.

The participantsn the evaluation survey mentioned that there is a link between the
technical aspects and access and the education eleRwntationand course
curricula should be designed for online learning with an appreciattithe technical
dependncies ofthe environment. For examplen assessmernnay require a file
submission that might not be supported in the online environment due to file type or

size this is to be avoided
Integrity

In the evaluation survethe participants mentioned that securdy an essential issue,
should include integrity and availability. Data integrity risks may affect the accuracy
and reliability of the information stored in the cloud. Since the data are outsourced to
a remote server, the data integrity shoulddatinuouslychecked and maintaga to

verify it (Aldossary and Allen2016). The data might be lost or changed by
unauthorised users since the cloisduntrustworthy. Sometimes data could be
modified accidentally. There are two common technidoeserifying the integrity

of data outsourcetb a remote server. One is downloading the file and verifying the
hash valuandtheseconds to compute thhashvalue in the cloud by utilising a hash
tree Aldossary and Aller2016).



6.2.4 OPERATION

Operation is the fourth main element associated with the tdasdd collaborative environment for online course provision. It includes issues related to
course developmeérand delivery, staff development, support, student enrolment, promotion/marketing, course administration and management, an
finance, ashown in Figure6-5.

4.7.1 Cost sharing -I
]
1
1
1]
I
]
1
1

4.7.2 Development of maintenance of teaching
resources

4.7.3 Development & maintenance of course

4.7.4 Tuition fees

4.7.5 Financing for the cloud 4.1.1 Course delivery

4.7.6 Virtual Learning Environment (VLE) / 4.1.2 Course design

\ 4.1.3 Teaching resources

4.5.1 IT resources

4.5.2 Teaching resources 4.3.1 Student support

4.5.3 Managing VLE

/ 4.3.2 Staff support

4.5.4 Cloud resource management

\ 4.3.3 Technical support

Relationship with other main elements -----------
Relationship with Sub-element in Operation element

Figure6-5: Operation elemdn
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Course development and delivery

Course development and delivery are joint activities between universities which can
lead towell-designedcoursesoffering high quality learning to students. order to
ensure high quality, there are three associated i$soearse design/development,
ddivery, and teaching resourcéghat have to be managethus, universities have

to ensure that the education outcomes after developing and irayib@ courseneet

the expectations of the universities involvédirther, they need to discuss which
university is responsible for the review process and course maintenance. In addition,
participants in the evaluation survey mentioned that there are delivery costs that
should be taken into account, as well as how the universities chabisgitnte those

coss.

In termsof course developmenhe challengearefrom two different perspectives;
course design and teaching rem@s.Universities shouldonsideihow course design

can be shared in a manner tfitat with theirstrategiesln addition, academics Wbe

faced with challenges while developing teaching resoumaaslabaation with other
universities.They need to ensure the quality of teaching resources and should also
protect their copyright.

Staff development

In the operation of theollaborative environment, universities will face challenges
with regard to staff development, which is related to the quality and education
elementsStaff training and development will influence the quality of delivery and
also student experienceUniversities should consider sharing knowledge and
experience between their academic staff to ensure improvement in their skills. They
should consider suitable training courses for their staff to guarantee the quality of
teaching andearning(Odalen et al. 208). They also need to ensure the quality of
training courses thatromote sharing of course development. ph#dicipants in the
evaluation survey stated that tbevelopment of staff has a financial cost which

should be considered.

Support

In terms of tle challengedaced when providing student suppoyrtthe roles and

responsibilitiesf staff in the universities need to be discussed and agredegal



contract.Technical suppoiis one of the issues that universities will face, aneférs

to any assistare in addressing a technical problem tigabffered to online students
(Netanda et al. 2017)Collaborationsneed to decide which universities are
responsible for technical spert. In the evaluationsurvey the participants
commenedthat staff support should lzelded to the support sbement and should

beconsidered within the collaborative environment

M Student enrolment

Enrolment challengesefer to the enrolment processand responsibilities that
academics find problematic, and they vary from person to peféms, b address
these challenges, the responsibilitd®uldbe discussed between universities and

agreed in the contch
1 Course administration and management

In terms of coursemanagement, universities will fagghallenges involvingthe
administration of IT resources VLE, teaching resourcesnd cloud resource
managemenfThe consortium should agree which university will be responsible for
managing lhe IT resourcesAlso, the university responsible for managing the VLE
should be identifiedIn addition, universities need to specify which one will be
responsible for managing the teaching resourdég. agreed responsibilities for
course administratiomnd managemerghould bespecified andincluded in the

contract.

In the evaluation survey the participamismmented that universities should be
concerned about who will manage the cloud resources. These responsibilities will
depend on the modeif cloud hat the universitieselect(seeChapter 3).These

challenges can be discussed and the agreement documented in the contract.
1 Promotion/marketing

Universities will face challenges itine promotion and marketingf the courses
producedwithin the collaborativeenvironmentso it is important that they verify the
demand for a proposed course. Theed to conduct market reseatohidentify
demandprior to coursedevelopnent (Hewson 2018) Collaborating uiversities

should determine whichfdheir numbers responsible for conducting the market
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researchprior to development and also for the promotion of the course after

development. This should be documeritethe contract agreement.
1 Finance

Sharing cost betwea universitieswill make the development and delivery of the
courses more financially viable. Therefora, collaborative cost modelvould
generallybe included in the agreemerRartner universitieseed todetermineand
divide the proportion of the cosirfeach university prior to adopting the environment.
Sharingof the coss of developmenandmaintenance of teaching resources should be

negotiated betweethe universities involvednd included irthe contract agreement.

The tuition fee and thestrategy andorocess for increasy that fee, need to be
discussed and agreeth the evaluation surveythe evaluators commented that
universities also need to share the cost of cloud services and VLE and agree on the

proportion that will be payae by each university in the contract agreement.

6.2.5 EDUCATION

Education is the fifth main element and includes a number of assassiedEducation
broadly relates to teaching, learning, assessment and the collaborative enviwshictent

supports themasshown in Figures-6.
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Figure6-6: Education element
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1 Learning

With respect to learning, students may face challenges associated with using resources
developed jointlyby different academicsThese challenges may exist for students
who arefrom adifferent culture antbr are not used to differelgarningmethodsFor
example, studentswho have previously only had fateface classroom
teaching/learning experiencesay findit difficult to communica¢ with their peers

andto shae informationin acollaborative environmenin the evaluation survey, the
participants ommented that the quality element should deal with aspects of learning.
Universities need to ensure the quality of learning outcomes for all stumksragse

the learning outconseof modules/units ar@ighly important indicators of student

achievement fronthar modules/units.

1 Teaching

In termsof teaching, academics may face challengih respectto the sharingof
teaching methoddgeaching culturgstrategies, anteaching resourcedJniversities
should be responsible first for training staff to jointly develop teaching resources, and
then how to share them. They are responsible for developing a sharing culture but may
face another issue related to teaching culture, where academieduectant to share

knowledge, experience and teaching materials with others.

Another issue that should be taken into account before implementing the collaborative
environment is that of teaching strategies. The teaching resources to be used should be
considered by the partner universiti€wnershipof the teachingnaterialsneed to

be specified and agreeQuality of teaching resources is anotbarcialissuewhich

should bamonitored withinthe collaborative environment.
M Assessment

Due to the nature of online courses, it is not possible to assess students in the same
manner asthose who are present on campus. Academics will face challenges
concerning the need for assessment methodsetate that students meet the
expected learning outcome&cademics must discuss and agree on the assessment
process in the contract agreemditte assessment system or platform which will be
usedby theuniversities should be identified aadreed in the cdract.Universities
also need to apply an agreedws®y mechanism to secure access to the assignment
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briefs andfor submission of student workhey also need to discuss and agree the
guality assurance process that will be used to ensure the academardtior the

assessment methods.

Within the shared environment, aeatdc culture may affect joint online assessment.
Universitiesneed to agree on the assessment process, methods, and matesyals.
will face challenges with the authentication proaegsif online studentsnd need to
agree on which assessment systems and authentication methods they will use.

i Collaborative environment

The collaborative environment is one of the issues related to the education element.
Collaboration could take place between universities and also between industries and
universities. For both types of collaboration, universities should consider the issues
related to finance, staff development, quality and culture. These should be negotiated

between partners and agreed in the contract agreement.

In the evaluation survethe participants stated that the sharing environment between
universitiesneedso consder collaborativeactivities betweerstudents in relation to
equality, diversity and inclusivity. These matters should be discussed and documented

in the contract agreement.

6.3 SUMMARY

This chapter has discussed proposed conceptual framework for a chimaded
collaborative environment between universities for online course provision. The
framework has five main elementsquality, legal, security, operation and education

and illustrates the relationship between those elements. Each element includes sub
elements that should be considered by partner universities before adopting a collaborative
environment, and each element is discussed, and the relationships between other elements
is highlighted. The framework and the discussions form guidelines that eoutlin
universities the issues that should be taken into account and tackled prior to adopting a
cloud-based collaborative environment. The next chapter will discuss the prototype that

was developed to test a section of the framework.
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CHAPTER 7: THE PROTOYPE

This chapter discussehe prototypethat was developed to test part of the framework.
Alsoexplainedn this chapter arthe prototypingsoftware development lifecycénd the
design and implementation of the prototype.

7.1 THE PROTOTYPE

Due to the complexity and size of the framework, phatotypewas developed to test
only apart ofit. The purpose of the prototype wasillustrate some aothe concepts of
the framework prior to establishing a collaborative environment for online course
provision. The prototypewvas designed to help university partners to check compliance
with the course development methodologydcessand to avoid possibledetrimental
effects. he focus of the prototyp@as on course developmermissessment processes

and creation of assessment materials

The prototypealsoillustrates some of the guidance which shouldr@@eavailable to
the partners. It shows the steps and procdbaeshoud be take into consideration i

collaborative environment.

7.2 DESIGN AND IMPLEMENTATION OF THE PROTOTYPE

To design and develop the prototype, thev&opmentife Cycle (SDLC) modelwas

used. The SDLC model includes different phasesfrom planning to tesng and
deployment, anddescribes how the software will be develogRdgunathet al. 2010).

The SDLC is used to supply a structure for software improvement, giving a framework
for software development methods and tasks. Thiskekplit this increasingly difficult

task into smaller subtasksat will assist plan and monitorthe work, support
collaboration and interaction between the different people and groups involved, and
ensure the quality of the result. The modetsused to develop and automate parts of the
development process which needed more detailed descriptions or models of the software

processesvolved Kneuper 201).

There are a number of typesSIDLC mode] including thewaterfall model, prototyping
model, spiramethod and Wshaped model. To develop the prototype in this research, a
prototyping software development lifecyclevhich is a systematic approach to the
development and delivery of software (Tuteja and Dubey 2043 adoptedThe

prototypingSDLC hasa number of features, for example, it can develop the quality of
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requirements given to developers. It also requires user engagement and enables them to
provide feedback to the developer (Tuteja and Dubey 20d1lst risks can be detected
atanearly stag (Verma 2014)The prototyping SDLC model consists of a number of

phasesbeginning with the definition of requirements, as shown in Figtlte 7

¢ S——

Customer
Satisfied

4
m Test Development

Figure7-1: The prototyping SDLC model adapted frofmora and Arora (2016)

7.2.1 INITIAL REQUIREMENTS

Requirements analysis and definition to understand the overall concept of the proposal.
Two types of usewere considered for the prototypeamelyadministratorsand users

who were university staff involved ithe collaboration. Bers can seleet course code

from the course list and view the list of universities thaegpart ofthe collaboration. In
addition, the systershouldallow users to access documents that have been approved
collaboratively ando view the details for each stagalso, the system allows the user to
view notification alert messages, which are sent when any of the quacsesss are
updated. Furthermore, it allows users to download the agreed files between universities

and other docunmation.

Moreover, the prototypshould allow administrators (users) from universities that are a
part of the collaborative group to edit the status of any protasssystenshould send
notifications to each member wi®involved inthe collaboration ér a specific course
Administratorqusers) can also be normal users of other courses and have the same rights

as the rest of the team for that course.
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The requirements were divided into functional and-hunttional requirements. The non

functional requrements concentrate on usability and reliability. Usability refers to how

easy the prototype is to use and how easy it is to access the materials. Reliability ensures

that the prototype works without failure. The main focus of the prototype was on the

functional requirements that alisted in Table7-1.

Usertype
User

Prototype functional requirements
to view the process and status for each course
to view the details of the process and status

to download documents
to receive and view notification alerts

Administrator to view the process and status

to update the status for each process
Table7-1: Functional requirements of the prototype

Figure7-2 shows the useases for the prototype.

Administrator
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View status details

Download documentation

View notification alert

Upload documentation

Update status
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Figure7-2: The prototype use cases
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71.2.2 SOFTWAREDESIGN

The prototype was developed using the PHP programming (phpMyAdmin 2019)
language and a MySQL databadéySQL 2019) PHP waschosen for its open source
code which enables rapid code development. XAMP was downloaded and used to install
Apache, containing MariaDB, and PHP (Apache Friends 20t@sewere downloaed

to aWindows 10 64-bit operating system. The RAM space for haadewas8.00GB.

As mentioned above, the prototype focused on the assessment process, assessment
development and course development, each of which is discussed in the flowcharts that

follow.

1. Assessmnt process

The assessment process, as shown in Figg@revasincorporated into the prototype. To

begin with, the universities should discuss and decide on the assessment strategies to be
adopted. They should then: discuss and agree upon the assessment process; identify and
agree upon the assessment platfeystem/VLE; prepare and agree upon the assessment
methods to be used; agree upon the quality assurance process; agree on the methods for
authentication of online assessment; and finally, they should begin to develop assessment

materials.
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Figure7-3: Assessment process
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2. Development of the assessment materials process

It is expected that universities will identify a leader to coordinate the development of

assessment materials. Also, the quality assurance process will need to be agreed upon and

implemented. The assessment materials should then be ready to use. The thedces

should be followed to sharthe development of the assessment materials between

universities is shown in Figuig4.

identify a leader for developing assessment
materials

as the leader for developing
assessment
materials been identified?

Agree the quality assurance process |‘7

Has the quality assurance
process been agreed?

Leader to coordinate the development of
assessment materials

Have the assessment
materials
een developed?

Yes

Apply quality assurance process <

Has the quality assurance
process been applied?

Submit the assessment materials for testing

Figure7-4: Process that should be followed to share the development of assgssme

materials
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3. Course development process

It is expected that universitiegll conduct market researtt explore whethethere isa
demand for garticularcoursebefore movingo the development stage. this process
auniversitymust be identified tbead this activity. Also, a cost model should be agreed
by the collaborative partners. The flowchart in Figtifeshowsthe processesr sharing

course development
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Figure7-5: Coursedevelopment process
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7.2.3 BUILDING THE PROTOTYPE (MPLEMENTATION)

1 Viewing the stages and status (collaborative partner)

The prototype allowsisers and administratots log in. Collaborative courses can be
selectedwhich will be associated with the universgiinvolved in the collaboration.
Thus,the prototype directs users to the collaborative paftpage which shows a list of
universities involved with each course. Also, the page indicatefindiestatus for the
completion stagesf each university wit regard to the course development, assessment
process, and development of assessment matersabpwn in FigureZ-6. The yellow
buttors showthe stageshat havenot beencompletely agreed, whereas green bugton

indicatethose that areompletely agreed

ure | myccocp.com/newsite/CBCOCP/partner.php Qa & ® 0 H

Collaborative Partners for MSc-SE Course

University
code

Development of assessment materials

Course development completion stages Asessment process completion stages
completion stages

L

XU

MU

BU

Figure7-6: View Collaborative universities for specific course

The user can preseyellow buttons to see the status in detail for each stage, as shown
in Figure7-7. If the button & green, it means that all the stages are completely agreed, so

there is no need to explore further.
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X B
myccocp.com/newsite/CBCOCP/course_development.php?course_code=MSc-SE%208wniversity_code=LU a % @ 0 ;3
]

Development of assessment materials completion stages agreement
The stages for a course development agreement for MSc-SE of University of L

No. The stages of a course development agreement The status

1 Have the universities agreed who will lead the development of the course? Agreed

2 Has financial contribution of each university been agreed?

3 Does the outline of course design fit with the university strategy?

4 Has a quality assurance process been agreed?

5 Has the representative of each university been identified? Not agreed yet!

Figure7-7: Viewing the process and status for the development of assessment

materials
1 Viewing detailsat each stage

If the user is a membeassociated witheourse¢ t h ey VieawnDetaild!l  ato mé6 t h
vertical navigationbar on the lethand side of the padger more information abouhe

stagesin the assessment processelevelopmen of assessment materiatg course
developmentin this case, information about tiseage namas well asstatus, the date

and time, and agreed documentatiat be displayedasshown in Figure/-8.
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@ Theassessment process agremr X 4+

¢ G @ Not secure | myccocp.com/newsite/CBCOCP/check _assessment_process.php?course_code=MSc-C ax B0 @ :

CBCOCP o

The Details of Assessment Process Satges for MSc-C of University of L

The documents which agreed for assessment process steps for MSc-C course

File Number Download File

1 Assessment_Methods_Process_MSc-C.pdf

2 Assessment_Strategies_Process_MSc-C.pdf

3 Quality_Assurance_Process_MSc-C.pdf

The stages of the assessment process The status Status date and time

First: Decide an assessment strategies

Has the assessment strategy been agreed? Agreed 2019-11-27 12:28:39
Second: Agree an assessment process

Has the assessment process been agreed? 2019-10-29 01:00:00
Third: Identify the assessment system/platform/VLE

Has the assessment system/platform/VLE been agreed? 2019-11-01 02:30:00
Fourth: Prepare assessment methods

Has the assessment methods been agreed? Not agreed 2019-10-22 12:30:00
Fifth: Discuss the quality assurance process of the assessment

Has the quality assurance process been agreed? Not agreed 2019-10-22 01:40:40

Sixth: Discusse the methods for authentication of online assessment

Has the method foe authentication and implementation for online assessment been agreed? Not agreed 2019-10-23 01:20:50

Figure7-8: Details of assessment process completion stages and status

1 Editing the status

If the user is an administrator,thee di t 6 opt i on wavigdtionlbae one nab
the lefthandsidethatwill permitthe statu®f the assessment processeésyelopment of
assessment materials and course developtodrg changedThe administrator has the

right to modify the status of the courses and upload the documertagach specific

folder. For example, changing the statusdach stage froninot agreedto dwvork in
progreséor agreed and fromdvork in progreséto ot agred or Gagreed Thesystem

will be updated, and the date and time for each updated status are added automatically, as
shown in Figure58. The prototype will send a notification alert to each usethe
universitiescollaboratingon a specific coursefigure 7-9 shows he administation page

for editing assessment procesfor acourseandthe collaborativeiniversites involved
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Universi ty code: BU
University name: University of B

Course title MBA
Assessment strategy

Assessment process: Agree
Assessment System/Platform/VLE: greed
Assessment methods:

Assessment quality assurance

Methods of auth: 1 and ion of online

Figure7-9: Editing page available to the administrator for the assessment process

7.24 SYSTEMEVALUATION

The functionality of theprototype was testelly three academic® ensure that the
requirements had been met, then the PHP pages and MySQL database were moved to a
Bluehost (Bluehost 2019) hosting website to enable practitioners to evaluéte it
questionnairevas used in this evaluation process (see Chapter 8 for details). Toventy
participants completed the questionnarassess thieinctionality, process andsability

of the prototype The participantsoé frevievddaadcuked®mnd s

improvethe hosted prototype.

7.3 SUMMARY

This chapter has discussed a proposed prototype for testing a small part of the conceptual
framework for a clousbased collaborative environment for online course provision. The
prototype could be used to guide the universtitesheck compliance with th@rocess

andto avoid detrimental effectd his chapter discussed the design and implementation

of the prototype. The next chapter presents the evaluation of the conceptual framework

and of the prototype.
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CHAPTER 8:EVALUATION OF THE CONCEPTUAL
FRAMEWORK AND PROTOTYPE

This chapter focleson the evaluation of the propossahceptuaframework foracloud
basedenvironmentand its prototype. Two survey questionnairegre developed to
collect particpant®viewsaboutthe framework anthe prototype.This chapter presents
the result of the analysis of those surveys.

8.1 EVALUATION OF THE CONCEPTUAL FRAMEWORK

The proposed framework was evaluated by a group of academics who had experience
with online courses. The participants provided their vi@msthe elements of the
framework and the issues related to each element. In addition, they gave their views about

the relationships between the elements.

A survey questionnaire was used to evaluate the framewnkrandomsampling
(McMillan 1996) was tosen for the evaluation survelhe participants were twenty

seven practitioners within two category groups:

1 One group provided expertise from the perspective of using the technology to deliver
online courses: they were heads of educational technologgnar academics from

the education department who had expertise in online courses.

1 The other group provided expertise from the perspective of the technology used: they
weresenior academics from computer science educatiinhad expertise in online

caurses.

The evaluation aimed to determine the degree to which the framework accurately
represerdd a collaborative environment between universities prior to aoloptn

particular, it aimed to validate:

1) The overall structure of the framework for a clenmsed collaborative

environment for online courses.

2) The overall appropriateness of the structure of the grouped elements and sub
elements within the framework for a clebdsed collaborative environment fo

online courses.
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3) The relevance and comprehensiveness of the issnsgleredhat are associated

with each element within the framework

4) The appropriateness of the relationships between the five main elements within

the framework.

The evaluationisbade on t he practi ti on withsg@arditdeowd b ac |

well the framework meets these four criteria.

8.1.1 CONCEPTUAL FRAMEWORK EVALUATION PROCESS

A questionnairdbased survey was developed to enable participants to validate the
proposed framework. Ehparticipants were presented with the information about the
framework in the form of a set of figures that represented the structure of the elements in
the overall framework with separate figures for each of the elements to provide more
detail. The questnnaire had two sections. The first section covered the role of
participants. The second covered the framework and its elements. Participants were
required to give their opinion about the framework and the elements by responding to
nineteen questions. Thkaéen Likerttype scale questions and six oparded questions

were used. The opeended questions enabled the participants to add more comments

about the relationship, associated issues and the framework structure.

The survey was ¢ ontdSuucrtveedy 6u sw enbgs itt hgeanfi6SSmaar r
was piloted by three academics to identify any possible errors in the questions, structure
and formatting of the questionnaire. Some comments were received about the accuracy

of the figures, and the questionnairesvearrected accordingly.

Invitation emails were sent to the academic participants encouraging them to participate
in the evaluation. A number obnfirmationsof completion emails, automatically sent by

the questionnaire website, were received. The omjirestionnaire was accessible for
four months. All data and information obtained from the participants were anonymised

and recorded.

8.1.2 FRAMEWORK SURVEY ANALYSIS AND RESULTS

The results of the survey were analysed using SPSS versidBM6SPSS Software
2020), and he reliability test was carried out usi@y o n b a ¢ h @& showih Ppable

8-1. Accordingto Sekaran and Bougi€2016), reliability figures of over 0.80 are
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considered to bgood, so the test result of 0.953 in this case means that the reliability of

the data obtained from this survey is good.

Table8-1: Cronbach & fFramewgrihsarvey e s t

Reliability Statistics

Cronbachodés|Cronbachos A | N of Items
Standardisettems

.953 951 13

The academics who participated in the evaluation were five heads of educational
technology department, oneducationallearning developey and twentyone senior
academics from computer science and education departnieststy-seven in total.
Figure8-1 shows the roles of the participants.

Position of the Participants

70,00
60.00
50,00

30,00
20000
o A

0.00

Senior academics from Heads of educational Education / learning
Computing & Education tec hmology developer
department

Figure8-1: Number ofthe participantdased on psition

8.1.2.1 STRUCTURE OF FRAMEWORK ANRELEVANCE OF THE MAIN
ELEMENTS

Descriptive stistical analysis was used to summarise the results for each question which
were received independently from each of the participants. Medians were used to indicate
common points between the views of the participants. The data used is ordinal therefore
medianvalues arghe most suitable fahis type ofdata(Manikandan 2011)Table8-2

shows the ratesand the median of the participant responses gathered usingpaiinte

Likert scale(1 = Strongly Agree, 2 Agree, 3 =Neither Agree noDisagree4 = Disagree,

5 = Strongly Disagreejoncerning the framework.
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Figure8-2 shows the framework for a clotmhsed collaborative environment for online

course provisiomeforethe evaluation

Relationship between elements

Element associated with a cloud- Boxes (1-5)
based collaborative environment

Figure8-2: The conceptuaframework for the clouebased collaborative environment

Table8-2: Framework structure statemeritparticipant frequency responses

(o))
> = 5 o O 2 o
5 2g ¢ £:cg 5 P
No Questions T 2= D T3 & & e
o 2 < Z =2 0 0
i © <= g o
The structure of the framework is
1 . N=2 N=14 N=9 N=2 N=0
appropriate
The main elements chosen for a
cloud-based collaborative
2 2 N=3 N=15 N=8 N=1 N=0

environment for onlineourses are
relevant and appropriate

It is clear thasixty percenbf the participants agreed or strongly agréedthe structure

of the frameworkvas appropriateHowever, 33% answerdth e i t her agr ee no

to the quesbn and commented that they needadre information about each element.
In addition, 67% of participants agreed or strongly agreed that the main elemesgs
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for a cloudbased collaborative environment for online course provigier@ relevant

and apprpriate. Thirty percentansweredin ei t her agr ee

nor

di

S af

Figures8-3 and8-4 arebar charts representing the frequency of selection of each of the

Likert scale response categorfesthe two questions.

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

The structure of the framework is appropriate

Strongly
Agree

T

Agree Neither Agree  Disagree Strongly
nor Disagree Disagree

Figure8-3: Participant responses to the appropriateness of the framework structure

Figure8-4: Participant responses with regard to the relevanceagpdopriateness of

Questionthree asked forfurther comments about the framewoiknd the two of
participantssuggestedthat it should link security with qualitypeause there is a
relationship between therthe quality an be enhanced if systems are well secured.

Page]2¢

The main elements chosen for a clond-based collaborative
environment for online courses are relevant and

60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

-’Lg;ree

appropriate

im? g
N Disagree Strongly
-lg;ree nor Disagree

Disagree

the main elements of the framework



8.1.2.2 QUALITY ELEMENT

Figure 8-5 showsissues associated with the quality element and the relatiensttip

other elements.

1.3.1 Quality of Assessment

N,
"\,
.
.
Y
Iy

/ 1.3.2 Quality of Teaching

{ 1.3.3 Quality of Learning
\ 1.3.4 Student Feedback

1.1.1 Compatibility of Regulation
between universities

1.4.2 Quality of Course }

Relationship with other main elements ======

Figure8-5: The quality element ands association with other elements

Table8-3 showsa question about the appropriatenesthe quality assurance process. It
also includes an opeended questigrthe results of which are illustratéd Figure 63.

This provided an opportunitjor the paricipants to comment on issues associated with

the quality element

Table8-3: The quality assurance proceisparticipant frequency responses

()

> _ = >
= ) o © () 9 =
| 5§ 2g ¢ £c5f o5 22
No Questions S 25 2 T 9 ® O =
= O 4 > A A

The quality assurance process

quality P 2 N=8 N=11 N=7 N=0 N=1

appropriately addressed

FromTable8-3, 70% of participants agreed or strongly agreed that the quality assurance
processwas appropriately addressetiwenty-six percenan s wer ed fAnei t het
di sagr ee 0 t bigure&beshogsthe Beguerecy of selectioof each of the

Likert scale response categories for the question.
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The quality assurance process is appropriately addressed

45.0%
40.0%
J5.0%
30.0%
15.0%
20.0%
15.0%
10.0%

5.0%

0.0%

p—

Strongly Agree Neither Agree  Disagree Strongly
Agree nor Disagree Disagree

Figure8-6: Participant responses concerning the appropriateness of addressing the
gquality assurance process

Question 5asked fofurther comments aboquality, and two of the participants indicated
that the quality element should also inclugehnology as a fourth swédement.
Furthermore, one of the participants commented glo@lity assurance should takeo
accountstaff feedback to student$hey also stated th#tte quality assurance press
should include other stakeholdeteress, including those ofemployers, industry and
alumni. Another participantommented that thquality assurance process lundes the
overall institutional evaluation process, which consistallo$t&keholder employer and
industry surveysThey stated that the quality element shdogddirectly related tohe
education element as all the selements of qualitycontribute to educationThese

commentsare discussed iBection 6.2.1of Chapter6 andillustrated inFigure 6-2.

8.1.2.3 LEGAL ELEMENT

Figure8-7 showsthe issuesssociated witthe legal element and relationséwgith other

elements.
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2.1.1 Law Compatibility between Countries

- ( 2.1.2 Participating Universities

2.2.1 Student Rights

2.3.1 Copyright

2.3.2 Awarding Body

2.3.3 Courses ‘ n
2.3.4 Students j

2.3.5 Teaching Resources

Relationship with other main elements ======:

Figure8-7: Legal element and associated selements

Table8-4 presentswo questions, onef whichrelates to thevaluation of Figur&-7, the

other about issues related tevnership.This section also includean operended

guestion.
Table8-4: Legal element participant responses
S 2o o 5 2 § § 2‘§
- s 2o ¢ S022 2 =
No Questions 3 o > o 208 & S
= 5 2208 a4 nh o

The legal and related issues are
sufficiently covered

The framework clearly illustrates 5 N=2 N=13  N=7 N=4  N=1
how ownership can be protected

zZ
1
\'
Z
1
i
Z
11
o

2 N=13

=z
1
w

As shown in Table3-4, more than half of the participants strongly agreedgreed that

the legal element and related issues are sufficiently covered. This indicates that most of
the legal issues that are important to academics have been considered in the framework.
However, 26% answer ed fAnei stibneln adcitigm, moge nor
than half strongly agreed or agreed that the framework clearly illustrates how ownership
can be protectedvh i | e 26 % answered finei atlquestionagr e e

Figures8-8 and8-9 showthe outcome for the two questions

Page 131



The legal and related issues are sufficiently covered

50.0%
45.0%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

£.00

0.0%
Agree Neither Agree  Disagree

-’Lg;ree nor Disagree Ihsag;ree

Figure8-8: Participant responses regarding coverage of issues related to the legal

element

The framework clearly illustrates how ownership can be
protected

Agree Neither Agree  Disagree
-’Lg;ree nor Disagree Ihsag;ree

50.0%
45.0%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

Figure8-9: Participant responses regardiag/nership protection

Question &sked fofurther commentand the participantsuggestethat: a) some issues
associated with the legal element were missingsd)es connected witBeneral Data
Protection Regulation (GDBRthat are related to contract greemerg should be
considered within the legal elemein);universities should consider the cloud provider
andinclude it inthe contract agreemerd) Completion and Market8uthority (CMA)
rules should be considered and agreed in the contract agreement loetwserproviders
and studentsand e)collaborating institutions should also be included in the contract

agreement.
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In terms of rights, the participants stated that staff sighdull be tak@ into accounand
universities should recognise the rights of staff to ratamain elements of Intellectual

Property(IP).

In addition,respondents fethat ownership of data was missing from the framework and
needed to be considerddinally, respondents suggested that ethical issues should be
considered as sudlement.This and the aboveomments weracorporatednto Section
6.2.2

8.1.2.4 SECURITY ELEMENT

Figure8-10 showsthe issuesssociated witlthe security element and thelationshifs

with other elements.

5 Educaion

- 4, Operation
| 311 Assessment

34 Authenticaton 3.1 Logiea Aspect

3, Security

3.3 System Security

o 32 Confidentia
332 Students & Staff Access 3.3 Technical Aspect & Access 'tY

Figure8-10: Security element and associated slbments

Table8-5 presentswo questionshat were asketb evaluate Figur8-10. Oneasksabout
the issues associatedth security and authentication for accessing materials. The other
is about the issues relatedthe security of online assessment and authenticalibry
were followed by awpenended questiowhich allowedparticipants tgivetheir general

comments.
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Table8-5: Security element participant responses

(¢}
> S5 0 O = o
§ 29 8 g2eo 5 20
No Questions T 25 D s 6 £&
O =D < Z = 0 %2}
i ® <= g iy
Thesecurity and authentication fol
9 accessing materials are 2 N=5 N=13 N=5 N=3 N=1
appropriately addressed
The security and authentication fo
10 online assessments are sufficientt 2 N=3 N=14 N=6 N=3 N=1

addressed

From the results shown in Tal#e5, 67% of the participants strongly agreed or agreed
that the security and authentication for accessing materials were appropriately addressed
in the securityelement. Nearly 19%electedineitheragree nodi s a g r eeguestiono t h
as and then said that they lacked the necessary technical expertise to comment
Furthermore, 63% of participants strongly agreed or agreed that the security
authentication for online assessments sufficiently addressed. Nearly 22% answered
fineither agree nordisagre® . F i8dliana8s12 show theresponssg to the two

questions.

The security and authentication for accessing
materials are appropriately addressed

50.0%
45.0%s
40.0%6
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%
5 0% o=
0.0%:
Strongly Agree Neither Dizsagree  Strongly
Agree Agree nor Disagree
Disagree

Figure8-11: Participant responses concerning security and authentication for

accessing materials
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The security and authentication for online assessments
are sufficiently addressed

60.0%

50.0%

40.0%

30.0%

20.0%

oo g wd

0.0%
Strongly Agree Neither Disagree Strongly
Agree Agree nor Disagree

Disagree

Figure8-12: Participant responses concerning security and authentication for online

assessment

In response towestion 11which asked fonfrther commentgarticipants suggested that
integrity was an importantspect of the security element that needed todosidered
thatthe loggingonto the VLEshouldbe added to the technical and access considerations,

and that plagiarism checkers should also be considered for use gsatityrtbols.

The participants camented thathere is a relationship between confidentiality issues and
assessmeri the education element. For example, the network should be secure enough
to enable confidential marking, for example, blind marking and peer reviews, for
summative asses&mts Furthermore, there is a relationship between the technical aspect
and access and the education elem@atirse curricula should be designed for online
learning with an appreciatioof the technical dependencies of an environmieatther,

the participants commented that universitiegd to consider giving visitor access. The

comments were incorporatedarSection6.2.3.

8.1.2.5 OPERATION ELEMENT

Figure8-13shows issueassociated witkthe operation element and the relationskjth

other elements.
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4.1.1 Development of Maintenance of
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I}
1
Teaching Resources i .
1
4.1.2 Development & Maintenance of | E i
Course : E
= 1 4TFinance |
4.1.3 Tuition Fee { <\ i 414 Course Delivery
474 Cost Sharing | 41 Course Development& | 412Cowrse Design

// Delivery | 443 Teaching Resources
/ \ ! A —

461 ITResources

46.2 Teaching Resources | 4.6 Course Administration & " e
—— 4.Operation 4 staffDevelopment
463MeregngvLE | - Management ; . opme y -

1
|
1

/’I 4 //" | 431 Student Support

/" 45 PromotionallMarketin / ' e

o g / o 438upport | 432 Technical Support
/ '

Relationship with ofher main elements ~ =====|
Relationship with sub-element in operafion element ——

Figure8-13: The operation element and its association with p#lements and sub

elements

Table 8-6 showsthree questionthat were usetb evaluate-igure 8-13. One relatsto
the issues associated with operation. 3émondelates taheconsideration of thquality
assurance process in relationcturse developmerinddelivery. The third question is
associated with the consideration of related financial isJunese were followed in the

questionnaire bgn open question.

Table8-6: Issues relatetb the operation elementparticipants responses

(0]

> _ = >
= o o 8 =' 0
§ 29 @ g5 29
No Questions 3 25 2 s & £
= . N > [a) .. e

i ™ < & e

The operational issues are

12 P 2 N=6 N=14 N=4 N=2 N=1

appropriately considered

The quality assurance process
13 relating to course developmentan 2 N =7 N=10 N=5 N=4 N=1

delivery is sufficiently considered

The financial related issues are o N=7 N=11 N=4 N=4 N=1

14 sufficiently considered - -

Table8-6 showsthat 72% of participants agreed or strongly agreed that the operational
issues are appropriately considemddarly 15% selectedineitheragree nodi s a gine e 0 .
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addition, 63% of participants agreed or strongly agreed that the quality assurance process
relating to course development and delivery was sufficiently considiiestly 18%
respondedineitheragree nordi s a g Fugherp63% of participants agreed or strongly
agreed that the related financial issues were adequately conshtieaglgt15% answerd
fineitheragree nodi s a g These r@sults highlighted that the participant opinions of the
operational issues considered by the framework were very podtiyeres8-14, 8-15
and8-16 arebar charts representing the frequency of seledi@ach ofthe Likert scale

responsgfor the three questions.

The operational issues are appropriately considered

B0.0%

30.0%

40.0%

30.0%

20.0%

0.0%
Neither Disagree

-lg;ree Agree nor Ihsag;ree

Disagree

Figure8-14: Participant responses in relation to the operational issues

The quality assurance process relating to course
development and delivery are sufficiently considered

40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%
5.0% -

0.0%
either Disagree
-’Lg;ree Ag;reemr Ihsag;ree
Disagree
Figure8-15: Participant responses to the consideration of the relationship between

course development and quality assurance
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The financial related issues are sufficiently considered

45.0%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%
5.0% -

0.0%

Strongly A Neither Dizagree Strongly

Agree Agree nor Disagree

Disagree

Figure8-16: Participant responses on financiasues

Question 15nvited further commentandthe participantsmentionecthat the operation
element should also include cloud resource managenmetdrms of the finance sub
element, the suggested thdinancing for cloud resources should be ad@sdshouldhe

cost of hostingupdating and upgrading the VLE.

Respondents alssommented that staff support neddo be considered and should be
added to the support sement. In addition, they stated that marketing carstbnked

to the finance dmelement as universities need to spend a significant amount on
marketing Basedupon ths, a linkwas addedbetween promotion/marketing and finance

in the operation element. In addition, staff development has, cusaslink was added
between his and fhance in the operation elemeasshown in Figure48 (seeSection
6.2.4).The participant@comments are discussedSaction 6.2.4.

8.1.2.6 EDUCATION ELEMENT

Figure8-17 shows the education element and issues related with other elements.
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§.3.1 Assessment Methods

5.3.2 Assessment Culture 5.1.1 Learning Methods

-............................': 5.3.3 Assessment Process

5.3.4 Authentication for Assessment

/\ 5.1 Leaming © 842 Leaming Culture

i
i 5. Education
[ : _‘ 5.2.1 Teaching Methods
5.4.1 Collaborative with Industries 32 ;chmgic@ei :
542 Collaborati;e with Universities ing ‘ ( 5.2.3 Teaching Strategies.
i ETeaching Resources

Relationship with other main elements ===~

Figure8-17: Education element associated with other elements andékarbents

Table 8-7 showsthe two questionsusedto evaluate Figte 8-17. Onerelates to the
collaborative development of the assessment strategy, process, materials and related
issues and the secontb the implementation of collaborative assessmé&hey were

followed in the questionnaire tan operended question.

Table8-7: Issues related to the education elemieplarticipant responses

(0]

> - = >
= o 9 9 = O
§ 29 9 gcsg 5 2¢
. —= = = (@) (@]
No Questions T 25 2 T 9 O =
e 52 g Z 592 QA n &

— <t Lo

The collaborative development of the
assessment strategy, assessment

16 . . 2 N= N=10 N=5 N=2 N=1
process, materials and related issues
are appropriately addressed

17 The implementation of collaborative 5 N=6 N=12 N=6 N=2 | N=1

assessment is appropriately address

Table8-7 shows that 70% of participants agreed or strongly agreed that the collaborative
development of the assessment strategy, assessment process, materials and related issue:
were appropriately addressed. Furthermore, 67% agreed or strongly agreed that the
implementation of collaborative assessmens appropriately addressed. Nearly 22%
selectedinei t her agad .e eF iB-@uand&i shanghe euecome.
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The collaborative development of the assessment
strategy, assessment process, materials and related
issues are appropriately addressed

40.0%
35.0%
30.0%
15.0%
20.0%
15.0%
10.0%

<% ol

0.0%

ngh Agree Neither Disagree
Ag;ree Agree nor Ihsag;ree
Disagree

Figure8-18: Participant responses concernitige collaborative development of

assessment and related issues

The implementation of collaborative assessment is
appropriately addressed

45.0%
40.0%
35.0%
30.0%

15.0%
20.0%
15.0%
10.0%
7

0.0%
gree Neither Agree  Disagree
:’Lg;ree nor Disagree Ihsag;ree

Figure8-19: Participant responses concerning the implementation of collaborative

assessment

Question 18&sked forfurther commenand he participantointed outthat the quality
element should also cover afl the educational aspects (discusse&ention 6.2.5). In
terms of the collaborative environmergspondentsnentionedthat universities should
alsoconsider collaboration betweetudentstaking into account collaborative activities
between students in relation to equality, diversity and inclusivity.

Table8-8 shows the outcome for the question about the appropriateness of the framework

elements and sudlementgrouping.
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Table8-8: Grouping of elements and stdlements participant responses

Agree
Agree

No Question

Median
Strongly
Neither
Agree nor
Disagree
Disagree
Strongly
Disagree

The grouping of the elements asub
19 elements for each element is 2
appropriate

Z
1
i
Z
11
=
i
Z
I
(o2}
Z
1
N
Z
11
[REN

From Table8-8, 67% of participants considered that, for each of the five elements, the
grouping of the elements and selemens was appropriate. Nearly 22%glected the
responséi nei t her a g r KEgare820showsthe paatigipaet eegponses.

The groupings of the elements and the sub-elements
for each element is appropriate

60.0%
50.0%
40.0%
30.0%
20.0%
e Y
0.0%
Strongly A Neither Disagree Strongly
Agree Agree nor Disagree
Disagree

Figure8-20: Participant responses concerning the grouping ofefeenents and sub
elements for each element

8.1.3 FRAMEWORK EVALUATION DISCUSSION

This section presents the discussion in relation to the four criteria defiSedtian 8.1.

The results showed the following:

1 It was noted that the framework structure is appetpriand the five main elements

included in the framework are relevant and appropriate.

1 The result shows that the grouping elements aneeRrbents for each elemeste

appropriate.
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1 It was noted that the issues associated with each element are corsweslzem
considered. The participants also suggestatsome issuesere missingfrom each

elementand thiswas taken into accoutm and implemented in Chapter 6.

1 The results show that the relationship betwéesm elemens is appropriate and
considered.They suggest that some relationships are missing, as discussed in the
previous section and addressed®attion 6.2

8.2 EVALUATION OF THE PROTOTYPE

The developed prototype was evaluated by the same group of academics watedvalu

the framework. The participants provided their views on the prototype, which had been
developed to illustrate the concepts of part of the framework, by responding to a
guestionnaireNonrrandom samplingvas chosen for the evaluation, and g@nple
participants were twentpne practitioners who could be categorised as eftbad of
educational technology departments or digital learning departroesémnior academics

from thecomputer science education departments and education departments. Each had
expertise in the development or use of online courBlkes prototype focused otme
assessment process, development of assessment materials, and course devélopment.

particular, it aimed to evaluate:
1) How the prototypenabledhe useto understand thsamework.

2) How well the prototype preseardthe relationship betweethe elementswithin

the framework.

3) How well the prototype informedsers about the completion of processes and

their current status

4) The overall easef useof the prototype

8.2.1 PROTOTYPE EVALUATION PROCESS

The patrticipants were invited tgive their views and opiniaon the prototype by
responding to six questiomgth Likert-type answerand one opeeended question. The
opentended question enabled the partiaiigao addurthercomments ithey felt thaany

part of the prototype should be modified. The introduction to the questionnaire ohclude
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three task scenarios: a) viewing the stages and status, b) viewing the details of each stage,

c) editing the status.

The

survey was conducted

using

t he

iSmart

piloted by three academics in order to identify any possible errors in the questions, the

structure of the questionnaire or its format.

Invitation emails weresent to thgarticipantsnviting them totakepart in the evaluation.

A separate document containing a usemnual(seeAppendixL) for the prototype was

also provided witlthe email. In addition, a video clip demonstrating wheeking of the

prototype was made avallle on YouTube The link to the prototypevia a hosted

webpage wasncluded within the questionnaireThe login details were semt the

invitation emailto each participant. The online survey was acces&ible period of four

months.
8.2.2 PROTOTYPE SURVEY ANALYSIS AND RESULTS
Analysis of the survey results was

condu

Alpha test value was 0.887, as shownTable8-9, which means the reliability of this

study is considered to be godgkekaran and Bougiz016).

Table8-9:Cr onb ac h 6 si Phdtopypeasurieg s t

Reliability Statistics

Cronbachodés/Cronbachos A | N of Iltems
Standardisettems
.887 .889 6

Descriptive statistical analysis was used independently for each ajudésiors to

summarise and describe the large amount of data collected. The median was used to

i ndi

cate

t he

common poi.@Gharswvee produdedsto ppeaentt i c i

the results in a graphical forfBach of thequestionsn the questionnaire (except the one

that asked for further comments) was evaluated using a five point-kyberscalgl =

Strongly Agree, 2 Agree, 3 =Neither Agree nor Disagred = Disagree, 5 Strongly

Disagree)and the responses afeown in Table-10.
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Table8-10: Prototype survey participant responses

> ) 8 o) )
§ 29 & g22¢o 5 P20
No Questions T 25 D s 38 8 S ®
o =2 2 I e, D= 0
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The prototype helped me to

1 understand the status of completior 2 N=5 N=11 N=3 N=2 N=0

of the processes
The prototype helped me to
2 understand how the framework ide¢ 2 =~ N=2 N=11 N=6 N=2 N=0
works
Theinformation provided helped me
3 to recognise the relationship betwer 2 N=1 N=10 N=5 N=5 N=0
elements
The prototype helped me to increas
4 my understanding of the suitability ¢ 2 = N=1 N=10 N=5 N=5 | N=0
the framework
The prototype helpeq me to utilise 3 N=2 N=4 N=6 N=9  N=0
the framework effectively
6 The prototype is easy to use 4 N=8 N=7 N=3 N=3 ' N=0

5

Table8-10 shows that 76% of participants strongly agreed or agreed that the prototype
helped them to understand the completion status of processes. &Rfudemonstrates

the participant responses with regard to this question.

The prototype helped me to understand the status of
completion of the processes

20.0%

50.0%

40.0%

30.0%

20.0%

Lo wnd  snf

0.0% Lo
Stronghy Agree  Neither Agree Disagree Stronghy
Agree nor Disagree Dizagree

Figure8-21: Participant responses with regard to understanding the status of process

completion

Overall, 62% of participants strongly agreed or agreed that the protatypasedheir
understanding of how the framework idearked. FigureB-22 illustratesthe participant

responseto this question
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60.0%
50.0%
40.0%
30.0%
10.0%
10.0%

0.0%

The prototype helped me to understand how the
framework idea works

|l-....

-’Lg;ree

Agree

Neither Agree  Disagree
nor Disagree

Strongly
Disagree

Figure8-22: Participant responses with regard to understanding how the framework

works

Table 8-10 showsthat nearly 53% of participants strongly agreed or agreed that the

information provided helped theta recognse the relationship between elements in the

framework. Nearly 24%selected thdinei t her

agr emonramdr24%d i s a g

respod dead r feserésuls intitatethat theprototype presents the relationship

between each element in the framework cledflgure 8-23 illustratesthe participant

responseto the question.

50.0%
45.0%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

The information provided helped me to recognise the
relationship between elements

Strongly
Agree

Agree

Neither Agree  Disagree
nor Disagree

Lo o

Strongly
Dizagree

Figure8-23: Participant responses regarding enhanced understanding of element
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Responses tquestion 4 in Tabl8-10 indicatethatnearly 53% of participants strongly
agreed or agreed that the prototype helped users to increase their understanding of the
suitability of the frameworkNear 'y 24 % responded fAneithe
24% r es ¢ios ddidwed-ddshowsthe responses.

The prototyvpe helped me to increase my understanding of
the suitability of the framework

£0.0%
45.0%
40.0%
35.0%
30.0%
15.0%
20.0%
15.0%
10.0%

o
mnes

0.0%
Strongly Agree Neither Agree  Disagree Strongly
Agree nor Disagree Dizagree

Figure8-24:Par ti ci pant r es pons essabilityetgexplainitheg t he

suitability of the framework

As shown in Table8-10 for question5, nearly 4836 of participants disagreed that the
prototype helpedhem to utilise the frameworkeffectively. Figure8-25 showsthe

participant responses

The prototvpe helped me to ufilise the framework
effectively

30.0%:
25.0%
2000%
15.0%
10.0%

5.0%

gree Neither Agree  Disagree
-’Lg;ree nor Disagree Ihsag;ree

Figure8-25: Participant responses about the prototype help the user to utilise the

framework effectively

Page ]14¢



Seventyone percendf participants strongly agreed or agreed that the protetgpeasy

to use Figure 8-26 demonstrates theartiapant responses.

The prototype is easy to use

40.0%
35.0%
30.0%:
25.0%
20,05
15.0%
10.0%:
5.0%
0.0% v
Strongly Agree Neither Disagree Strongly
Agree Agree nor Disagree
Disagree

Figure8-26: Participant responses concerning prototype ease to use

When asked to makdurther commentsthe participants suggested that a few
improvements to the menu (the navigation bar) should be made and that the titles on the
left-hand side of the menu should be shorter. Alsey commented that the completion
status displaymight include a di ktarted stagebefore 6 bt agreed , thahtde
relationshig betweerthe different elements could be made clewiiér the use of colour

coding.The commentsvill be addedo thefuture worksection

Furthermore, the respondents liked the way the documents were made available and
mentioned that #nuser interface was attractive and simple to Tisey believedt would
bea useful tool for anyone who nesstto find outthe status oflevelopment and how
related to other partnerdt would dso helpthe project leagr to maintainanoversight of

time-frames.

8.2.3 PROTOTYPE EVALUATION DISCUSSION

This section presents the discussion in relation to the four criteria defiSedtion 8.2.
The results showed the following:

1 The prototype hekdusesto understand the framework idea.
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1 The information provided hefulthe useto understand the relationship between the

elements.
1 The prototype hekdparticipants to understand the status of completion of presess

1 The prototype was easy to use.

8.3 SUMMARY

This chapter presents the approach taken to evaheéppropriateness tife framework
based on specific criteria. Five heads of educational technologiwantl-two senior
academics with expertise in online courses were invited to commehe dramework.
The evaluation results showed that the framework struoita® appropriate. The
participants indicated that the five main elemevere relevant and comprehensive. They
also commented on the appropriateness of the grouped elements-atehseris within

the framework. The results showed that the issues with each elemrensufficiently
considered. The participants also agreed thatthéonships between the elements were
appropriate. They indicated that some issues were missing inafdime elementsand

thesewere subsequntly added.

This chapter also evaluated the prototype. The participants wereéids okducational
technology and sixteen senior academics. The results showed that the prototype helped
the participants to tesheir understandingfathe framework and illustrated that the
information provided helped theto check the relationshigt did not however,help

themto utilise the framework fullybecause ihad been designed to test the functionality

of only a small @rt of the framework. The participants commented that the prototype was
easy to use, andould bea useful tool for anyone who, for example, resttd checkon
progress and course developmstiatus Thenextchapter will discuss the conclusions of

the theis and future work.
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CHAPTER9: CONCLUSIONS ANDFUTURE WORK

This chapter summarises the research carried out and discusses the findings. The
outcomes, contribution of the research to the body of knowledge, and ideas for future

work are als@utlined.

9.1 CONCLUSIONS

The main aim of the studywasto develop a conceptual framework for a cldased
collaborative environment for online course provision, as discussed in Chaftbe
framework provides guidelines to universities for consideratiaar go beconng
involved i collaboratve projects, andlustrates the elements and issues associated with
collaborative environmestlt also identifies the relationships between the elements and
subelements. The research used a mixexthods approacho data gathering and
analysis prior to proposing the framework.

The literature review in thishesisprovided the background for the research and the
relevant studies. The topipsesentednclude a brief history of online coursasdtheir
benefits andrelatedissueswith regardto student learning culture, style, agxperiences

of dealing with and communicating with peeFspicsalso include the issues associated
with teaching culturetherole and experiencef academis, financeand course design.
The reviewcovers the technology used to deliver online courses and the benefits of
collaborative learning and teaching (see Chapteth&n moves on to consideloud
computing technology in terms of characterissosh ason-demand selgervice, broad
network access, resource pooling, rapid elasticity, and measured skrinctudes a
critical review of the different deploymestof cloud computing and service models. It
presents cloud computing benefits such as -saging, flexibility, availability,
collaboration and sharing, scalability, mobiliyd reliability, and also discusses the

application of cloud computing in education (see Chapter 3).

A collaborative environment for online course provision through cloud computing was
proposed to address those issues related to online course delivery and opEnation.
environmenwould provide benefits to universities, academics and studénésharirg

of course development between universitiesild improvethe skills and experiencef
academis, whilst joint teachingcould be expected to enhance bothdbality and the
experience of academiesd toencourage instructors to change their teachindnoaokst

Collaborative learningvouldd evel op studentsd understandi
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The use of cloud computing technology facilitates the collaborative environment between
universities by enabling the sharing of IT resourdesanalso reduce theost of IT
resources in a collaborative environment between universities for delivering online
courses. Cloud computing enhances ease of access and availability for collaborative
online course delivery. Besidesighit makes it easy for universities tolemce their
collaborative online course delivery by taking advantage of availability, elasticity, ease
of accessandmobility, etc. It providsaccess to remote IT resources such as staragje

Serves.

Despite the benefits of adoptirmgcloud-based colborative environment, there are a
number of issues and challenges that should be taken into consideratiorsbefoen

environment iestablisked

This researclusedsequential exploratory mixed methodgproaches (interviews and
guestionnairesin two phasesof data collection to explore the issues (see Chapter 4).
Seven themes emerged from the interviews: culture, management and administration,
technical issues, development of teaching resources, collaborative VLE, operational
issuesand rights. Furtér issuesdentified by the questionnaingere also investigated,
namelyquality assurancejuality of courss, confidentiality, student rightspompatibility
issueswith respectto regulations between universitiehe collaboration between

industriesand contract laws (see Chapter 5).

The initial seven themeas shown ifFigure5-1in Section 5.1werederivedby analysing

the comments of thénterviewees in the serstructured interviews in the first phase of
the primary research. Thedrature review, interviews and surveaggetherrevealed a
large number of issugthus the grouping themes were revised, and related issues were
grouped together to become five main thenaasspresenteth Figures5-33in Section

5.3. The themes were redefined to become the elements that make up the conceptual
framework, which are also those of the cldaased collaborative environment for online
delivery: quality, legal, security, operation and educatidme framework includes the
elements and shosvthe relationship between them. Each elenvesg divided into a
number of sukelements, and the relationships between them were identified. Each
element was expanded by showing its relationship with other elements aglesignts

(see Chagtr 6).

A prototype was designed to test a section of the framework for illustrative purposes of

its implementation (se€hapter 7).The focus of the prototype was on checking
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compliance with the processesidmore specifically, on checking the status of processes
with respectto course development, assessment and development of assessment
materials. The prototype illustrates some of the information which should be available to
collaborative partners. It showsetbteps and processes which should be carried out in the

collaborative environment.

The framework and prototype were evaluated using two questionnaires. Academics with
experiencef the development and useasfline courses from different universities et

UK, Australia and Saudi Arabia participated in this evaluation (see Chapter 8). Twenty
seven participants evaluated the framework, whereas tvoetyarticipants evaluated

the prototype. The evaluation confirmed that the framewagkan appropriatersicture,

and the main elementgere relevant. The evaluators confirmed that the grouping of the
elements and the stddementswas also appropriate. The participants pointed out a
number d missing issues which were subsequently added to the frameworRHapter

8, Section 8.1.2 fothe detail), and theyconfirmed that the prototype helped them to test

the framework and illustrated some of its functions and relationships

9.2 CONTRIBUTIONS TO KNOWLEDGE

Thecontribution of the thesis to the body of knowledgsgudes

1 An exploration of the issues associated with clbaded collaborative environments

for online course provisign

1 A proposed novel conceptual framework that represents challenges and issues as
elements and illustrates thelationships between thee The framework is unique in
considering the issues that shobkltaken into consideration prior to adapg the

collaborativeenvironmenbetween universities

1 Development of a prototype to demonstrate the use and functiooffityrt of the

framework for a cloudbased collaborative environment

1 A methodology for analysing the evaluation of both framework and prototype

9.3 FUTURE WORK

This research considered the issues associated with -lcbmedl collaborative

environments foonline course provision. The framework identified how these issues are
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organised and illustrated the relationships between them. This provides opportunities for
researchers to conduct furtherdapth studies to explore a number of areas. These

include:

Issues related to the clouébased collaborative VLE It should be noted that a wide
range of issues related to clebdsed collaborative environmentgreidentified in this
research, and many of theequirefurtherstudiesn order to provide greater iight with

regard to their impact onloudbased collaborative VLEbetween universitiesOne
example is the cultural issues associated with gender, age and language which render
some females reticent to communicate with males in group discasgidnmay imit
engagementith collaborative discussion tools. Such issues shoulduestigatedand
features related to culturaspectsncorporatednto new cloudbased collaborative VL&
According toPopovetal. (2014),st udent s06 percepti ocanben co
affected by intercultural students whoe members in the same groughey arguethat

f e ma overall erceptions of collaborative learning are negatively affected by the

cultural diversity ofthegroup members

This research discusses the security issues and mechanisms that will be used in
authentication systenier assessmenbut those related to the securiythentication for
assessmengd data privacy associated with clenmsed collaborative VLE need further
investigation According toKausarn2020), VLE needto be securethe content and data

by protecing vulnerabilitiesin the system. In addition, it needspimtectvarious security

attacls such as illegal authentication and access control, code injection attack and session
hijacking.

Furthermorethere is a need for furthestudies oninactive features, and to consider
adding new ones that would improve the qyalitcollaborative VLE Researchemeed

to suggest a variety of tools that should be integrated with VLE to support the
collaborative environment between students, instructors and staff. They need also to
considethow these new tools might be integrated WiLLE.
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APPENDICES

APPENDIX A: INTERVIEW QUESTIONS

Semistructured Interview Questions

Q1: Which Kind of online courses do you offer? Who is the target?

Q2: What arethe main issues you have faced in offering online courses (such as
management issues, security, finance, etc.?

Q3: Do you offer reatime lectures as well as recorded lectures?

Q4: Are therean opportunity to interact with students in ré@he lectures orecorded
lecture?

Q5: Do you offer virtual laboratories?

Q6: Who is responsible for courses maintenance?

Q7: Do you have any concern about security?

Q8: Have you shared the delivery of online course with another university?
Q9: Have you considered maing your online courses to the cloud?

Q10: What is your view about collaborative cleb@sed online course provision?

Q11: If the courses are shared with other universities, do you think course ownership will
be an issue if so, what do you think wouldthe solutions?

Q12: How can you share the development of teaching resources?
Q13: How do you thinkhecost of development can be shared?

Q14: For shared courses, who do you think would be responsible for students enrolment,
IS it one university or both?

Q15: Do you have any comment about ckinaged collaborative for online course
provision?

Q16: How often do you obtain feedback from the students and how?

Pagel7C



APPENDIX B: PARTICIPANTS INFORMATION SHEET
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Bournemouth
University

Participant information sheet
Study title:

A model for cloud-based collaborative online course provision.

Invitation:

You are being invited to take part in this research project conducted by May Aldoayan, a
postgraduate researcher, in the Department of Computing and Informatics, Faculty of Science &
Technology, Bournemouth University, UK. This study is part of her PhD thesis and is supervised by
Dr. Reza Sahandi. Before you participate, it is important for you to understand why the research is
being done and what_will be involved. Please take time to read the following information carefully.
Additional information will be provided, if required.

What is the purpose of the study?

To develop a model for a cloud-based collaborative online course provision.

Why you have been chosen?
You have been chosen because you are the person who experience with online courses.
Do you have to take part?

It is up to you to decide whether or not to take part. If you do decide to take part, you will be
given this information sheet to inform you and be asked to sign a consent form. You can
withdraw at any time, up to the point where the data are processed and become anonymous,

so your identity cannot be determined. You do not have to give a reason for taking part or not.
what is expected from you?

In semi-structured interview , | will meet you to ask questions about online courses, baring in mind
your experience. Alternatively, you will be invited to participate in an online survey where you will
be invited to complete a questionnaire | will send the link to you by email link to access the

questionnaire.

Will there be any risk in participating in the survey?
There are no risk of taking parts in this study.
What are the possible benefits of taking part?

After the analysis of the outcome of the survey, the information can be sent to you, if you are
interested .
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Bournemouth
University

Will the data gathered be kept confidential?

All the information recorded will be anonymous and any recorded audios will be destroyed at the
end of the project.

What will happen to the results of the research project?

You will not be identified in any reports or publications. | will write up the findings in my PhD thesis
as well as for publication in relevant Journals and conference proceeding.

Contact for further information

If you have any gquestions or require more information about this study, please contact me
using the following contact details:

May Aldoayan

Faculty of Science and Technology

maldoayan@bournemouth.ac.uk

Bournemouth University
BH12 S5BB
Tel: 01202 968140

Will I be recorded, and how will the recorded media be used?

Yes, if you take part in interview stage. The recording will help the research team to capture the
information that will be sought from you during interviews. However, you will be given the right to
accept or reject recording. No other use will be made of the recording without your written
permission, and no cne outside the research team will be allowed access to the original recordings.
The audio recordings made during this research will be deleted once transcribed and anonymised.
The transcription of interviews will not include your name or any identifiable information.

Thank you for reading this information sheet and for considering taking part in this research.



APPENDIX C: CONSENT FORM

Bournamaouth
University

Participant’s Consent Form
Study Title: A model for cloud-based collaborative online course provision

Researcher Information

May Aldoavan, PhD researcher
maldoavan@boumemonth.ac.uk
Faculty of Science & Technology

Boumemouth University
Supervisor Information

Dr. Reza Sahandi
rsahandif@boumemouth ac.uk
Faculty of Science & Technologyv

Boumnemouth University

Please initial here

| have read and understood the participant information sheet for the above
research project.

I confirm that | have had the opportunity to ask questions.

| understand that my participation is voluntary.

| understand that | am free to withdraw up to the point where the data are
processed and become anonymous, so my identity cannot be determined.

During the tasks of the study, | am free to withdraw without giving a reason and
without there being any negative consequences.

Should | not wish to answer any particular question(s), complete a test, | am free to
decline.

| give permission for members of the research team to have access to my
anonymised responses. | understand that my name will not be linked with the
research materials, and | will not be identified or identifiable in the outputs that
result from the research.

| understand taking part in the research may include being recorded (audio) but
that these recordings will be deleted once transcribed and anonymised.

| agree fo take part in the above research project.

Name or Initials of the Participant Date Signature

Name or Initials of the Researcher Date Signature
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APPENDIX D: ACADEMIC STAFF QUESTIONNAIRE

Cloud-based collaborative online course provision survey

0%

Academic and Administrative Staff Survey Page 10f3

D

Thiz survey i3 being conducted for PhD research at Bournemouth University, United Kingdom. The
research aim i to design a model to facilitate a cloud-based collaborative environment between
universities for online course provision. The collaborative environment will provide students with the
opportunity to develop their knowledge and skills through access to a much wider pool of teaching
resources and academic staff from several universities. It will also enable students to participate in
discussion boards to exchange Knowledge and experience. In addition, students will have access to
learning materials in a virtual learning environment (VLE) any time.

The survey should take no more than 10 minutes. It iz divided into two Parts:

A: Main Questions with regards to collaborative environment for online course provision

B: Optional Questions

Privacy and Confidentiality
All answers will be treated confidentially and respondentz will be anonymised.

If you have any comments or inquiries please do not hesitate to contact the researcher via the email
addrezs below:

maldoayan@bournemouth.ac.uk

Thank you for participating in our survey. Your feedback is important

Next Page
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Cloud-based collaborative online

&

I
[
[4:]
i
i

course provision survey

01: Please select the most suitable answer for each statement:

1. Cultural Azpects *

1. | am wery keen to share my teaching materials with
calleagues in other universities

2. Waorking with academic colleagues in other
universities is wvery exciting

3. Weorking with academic colleagues in other
universities can be challenging

4. Joint development of assessment materials between
universities can enrich the quality of assessment

3. Joint development of assessment materials for
online courses can provide an cpportunity to examine
students’ knowledge more accurately and effectively

&. | am very interested to share my assessment
materials with academic colleagues in other
universities

7. Joint design and development of assessment
materials between universities is often challenging

2. Collaborative Aspects *

§. Discussion boards are very helpful to students for
exchanging their knowledge and experience

4. It is more efficient and effective to share the
management of online courses between collaborating
universities

10. Sharing the task of updating and maintenance of
teaching resocurces between collaborative universities
is a good and effective approach

11. Sharing the development of course structures
between universities will be problematic

12. Collaborative development and delivery of online
courses is more cost-effective

13. Collaborative course provision by a group of
universities can enrich student support and
experience due to complementary knowledge which
may be available

Strongly
Agree

Agree Meutral Disagree

SK::E:! Agree MNeutral Disagree

Strongly
Disagree

Strongly
Disagree



3. Management and Administration Aspects *

Agree Meutral Disagree

14. For improved reliability, more than one university
in a collaborative team should set up the enrclliment [} ] ] ] V]
and administrative system

15. For a collaborative course provisiocn, it is more
effective if all the universities involved use their own
student admission system

4. Orwwnership Aspects *

5t | 5t |
p:;:!;r Agree MNeutral Disagree Dirurﬂ_:r:;
16. COwnership is a major issue between collaborative
universities and it must be agreed at the start of

collaboration

17. Copyright issues can deter collaboration between = = = - -
universities for online course provision = 2 2

18. Legal agreements for collaborative course
provision between universities are not necessary since
universities are responsible for educating the public

5. Infrastructure and Security Aspects *

Strongly
Disagree

Strongly

Agree Agree Meutral Disagree

189, It is not necessary to designate one university for
updating and maintenance of Virtual Learning
Envirconment [WVLE}) tools for a collaborative
environment for cnline course provision. This should
be shared by the universities involved in collaboration

0. Academic staff may be anxious about security
issues regarding student assessment and teaching
resources, if the courses are accessed via the cloud

Q2: If there are any important issues which have not been covered by the above
questions, please add to the box below?

[ Frewious F‘age] [ M=t F"age]
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Cloud-based collaborative online course provision survey

67%

3. B: Optional Questions Page 3 of 3

Q3: What is your gender?

Male
Female

Q4: What is your age?

2540
41-50
51-60
61 or older

Q5: In which country you are?

| d

| Previous Page ‘ ‘ Finish Survey |
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APPENDIX E: DESCRIPTIVE STATISTICAL ANALYSIS (MEDIAN, IQR
AND FREQUENCY)

1. Culture Aspect

| am very keen to share n
teaching materials witt 2 2
colleagues in other universitie
Working with academit
colleagues in other universitie 2 1
is very exciting

Working with academit
colleagues in other universitie 2 0
can be challenging

Joint development C
assessment materials betwe (N=25) (N=55) (N=39) (N=6) (N=3)
universities can enrich th 195% 43.0% 305% 4.7% 2.3%
guality of assessment

Joint development C

assessment materials for onlil

courses can provide a (N=17) (N=46) (N=52) (N=11) (N=2)
opportunity to examing 13.3% 359% 40.6% 8.6% 1.6%
student so k n

accurately and effectively

| am very interested to share n

assessments materials  wi (N=19) (N=41) (N=41) (N=21) (N=6)

(N=21) (N=43) (N=31) (N=22) (N=11)
16.4% 33.6% 24.2% 17.2%  8.6%

(N=49) (N=51) (N=24) (N=2) (N=2)
38.3% 39.8% 18.8% 1.6%  1.6%

(N=20) (N=77) (N=26) (N=5) (N=0)
15.6% 60.2% 20.3% 3.9% 0%

academic colleges in othe g1 14.8% 32.0% 32.0% 16.4% 4.7%
universities
Joint design and developme
of  assessment materia 5 1 (N=31) (N=59) (N=30) (N=4) (N=4)
between universities i®ften 242% 46.1% 23.4% 3.1% 3.1%
challenging

2. Collaborative Aspect
Discussion boards are vel
helpful to students fo 5 1 (N=27) (N=57) (N=25) (N=15) (N=4)
exchanging their knowledg 21.1% 445% 195% 11.7% 3.1%
and experience
It is more efficient and effectiv
to share the management 3 2 (N=10) (N=22) (N=57) (N=34) (N=5)

online courses betwee 7.8% 17.2% 445% 26.6% 3.9%
collaborating universities

Sharing the task of updatin

and maintenance of teachin
resources betwee 3 1
collaborative universities is

good and effective approach
. Sharing the development (N=28) (N=53) (N=26) (N=19) (N=2)

(N=9) (N=46) (N=54) (N=16) (N=3)
7.0% 359% 422% 125% 2.3%

course  structure  betwee 2 1 o 0 o o o
universities will be problemati T T T I
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Collaborative development ar
delivery of online courses i 3 1
more cost effective
Collaborative course provisiol
by a group of universities ca
enrich student support an (N=16) (N=62) (N=33) (N=14) (N=3)
experience due ( 125% 48.4% 25.8% 10.9% 2.3%
complementary knowledc
which may be available
3. Management and Administration Aspects
For improved reliability, more
than one university in
collaborative team should st 3 1
up the enrolment an
administrative system
For a collaborative course
provision, it is more effective
all the universities involvedus 3 1
their own student admissic
system
4. Ownership
Ownership is amajor issue
between collaborative
universities, and it must b 1 1
agreed at the start of th
collaboration
Copyright issues can dete
collaboration betweer (N=49) (N=47) (N=24) (N=4) (N=4)
universities for online cours 383% 36.7% 18.8% 3.1% 3.1%
provision
Legal agreements fo
collaborative course provisiol
between universities are n (N=10) (N=12) (N=18) (N=48) (N=40)
necessary since universities a 7.8% 9.4% 14.1% 37.5% 31.3%
responsible for educating th
public
5. Infrastructure and Security Aspects
It is not necessary to designa
one university for updating an
maintenance of Virtua
Learning Environment (VLE
tools for a collaborative 3 2
environment for online cours
provision. This should b
shared by the universitie
involved in collaboration
Academic staff may be anxio
about security issues regardir
student assessment an

(N=5) (N=32) (N=64) (N=21) (N=6)
3.9% 25.0% 50.0% 16.4%  4.7%

(N=8) (N=19) (N=58) (N=29) (N=14)
6.3% 14.8% 453% 22.7% 10.9%

(N=11) (N=43) (N=52) (N=18) (N=4)
8.6% 33.6% 40.6% 14.1% 3.1%

(N=70) (N=47) (N=7) (N=1) (N=3)
54.7% 36.7% 5.5% 0.8% 2.3%

N
N

(N=10) (N=38) (N=32) (N=39) (N=9)
7.8% 29.7% 250% 30.5%  7.0%

(N=25) (N=69) (N=21) (N=11) (N=2)

teaching resources if th 2 T 10.5% 53.9% 16.4%  8.6%  1.6%
courses are accessed via t
cloud
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APPENDIX F: STUDENTS QUESTIONNAIRE

Collaborative cloud-based online course provision survey

0%

1. Student Survey Fage o3

Page 18C

This survey is being conducted for PhD research at Bournemouth University, United Kingdom. The
research aim is to design a model to facilitate a cloud-based collaborative environment between
universities for online course provision. The collaborative environment will provide students
with the opportunity to develop their knowledge and skills through access te a much wider pool
of teaching resources and academic staff from several universities. It will also enable students to
participate in discussion boards to exchange Knowledge and experience. In additien, students
will have access to [earning materials in a virtual learning environment (VLE) any time.

The survey should take no more than 10 minutes. It is divided into two Parts:

A: Main Questions with regards to collaborative environment for online course provision.
B: Optional Questions.

Privacy and Confidentiality

All answers will be treated confidentially and respondents will be anonymised.

If you have any comments or inquiries please do not hesitate to contact the researcher via the
email address below.

maldoayan@bournemouth.ac.uk

Thank you for participating in our survey. Your feedback is important.



Collaborative cloud-based online course provision survey

2. A Main Questions Page 2 of 3

1: Please select the most suitable answer for each statement: *

LT Agree Meutral Disagree S.trc-ngly
Agree Dizagree
1.1 am familiar with using online learning materials and
approaches

2.1 am familiar with online course assessments

3. An online course which is delivered by more than one
university can provide an enriched education

4.1 am very keen to exchange my knowledge and
experience with other students who are on an online
course with me

5. | prefer to use dizcussion boards to improve my
ability to express myself and to share my ideas with
other students

6, Communication between students from different
cultures and background will encourage them to
participate in group dizcussions and students forums

7. Uszing Virtual Learning Envircnment (VLE) tools to
communicate in Englizh with other students will
improve my language and technical skills

8. 1 am interested to participate at live group
dizcussions even during unsociable hours

9, Collaboration between universities for online course
provision can positively affect my decision to enroll cn
the course

10. Student support in a collaborative environment will
be more effective since there iz an opportunity for more
than one university to provide the rezsponse

11. Tuition fee is not an influencing factor, as long as an
online course is delivered by a group of collaborative
universities

| Previous Page | | Mext F'age|
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Collaborative cloud-based online course provision survey

B7%

3. B: Optional Questions Page 3of3

Q2: What is your gender?

Male

Female

Q3: What is your age?

18-30
3140
41-50
51-60

61 or older

Q4: In what Country do you reside in?

| ]

Previous Page | | Finish Survey

Page 182



APPENDIX G: DESCRIPTIVE STATISTICAL ANALYSIS (MEDIAN, IQR
AND FREQUENCY) FOR STUDENT SURVEY

Page 18¢<

| am familiar with using online
learning materials and approache

| am familiar with online courst
assessments

An online course which is delivere
by more than one university ce
provide an enriched education

| am very keen to exchange 1
knowledge and experience wi
other students who are on an onli
course with me.

| prefer to use discussion boards
improve my ability to expres
myself and to share my ideas w
other students

Communication between studel
from different cultures an
background will encourage then
to participate in group discussior
and studentforums

Using VLE tools to communicate
English with other students wi
improve my language and technic
skills

| am interestedn participating in
live group discussions eveat
unsociable hours

Collaboration between universitie
for online course provision ca
positively affect my decision
enrol on the course

Student support in a collaborativ
environment will be moreiseful
since there is an opportunity fc
more than oguniversity to provide
aresponse
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26.9%

(N=32)
24.6%
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10.0%
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(N=19)
14.6%
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41.5%
(N=52)
40.0%
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(N=52)
40.0%
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46.2%

(N=54)
41.5%
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33.1%
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40.8%
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(N=28)
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(N=30)
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20.0%
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(N=7)
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(N=5)
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1.5%
(N=0)
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(N=4)
3.1%

(N=2)
1.5%

(N=4)
3.1%

(N=9)
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(N=3)

2.3%

(N=2)
1.5%



Tuition fee is not an influencin
factor, as long as an online cour: 4

delivered by a group o 54% 19.2% 28.5% 33.8% 13.1%
collaborative universities

(N=7) (N=25) (N=37) (N=44) (N=17)
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APPENDIX H: KRUSKAL-WALLIS TEST (STUDENTS)

| am familiar with using online learnini 18-30 49 62.18
materials and approaches
31-40 61 72.39
41-50 15 57.37 135
51-60 3 45.50
61 or older 2 27.50
I am familiar with online course 1830 49 65.55
assessments
31-40 61 71.37
41-50 15 48.37 .075
51-60 3 62.00
61 or older 2 19.00
An online course which is delivered by m¢ 18-30 49 62.79
than one university can provide an enrich
education 31-40 61 67.16
41-50 15 62.63 787
51-60 3 73.50
61 orolder 2 91.00
| am very keen to exchange my knowle 18-30 49 68.56
and experience with other students who
on an online course with me. 3140 61 63.43
41-50 15 63.13 .929
51-60 3 73.50
61 orolder 2 59.25
| prefer to use discussion boards to impr¢ 18-30 49 70.89
my ability to express myself and to share
ideas with other students 31-40 61 59.25 .349
41-50 15 68.50
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Student
environment will be more effective sin
there is an opportunity for more than ¢
university to provide the response

support

in

a

Communication between students fr
different cultures and background w
encourage them to participate in grot

di scussions and st

Using Virtual Learning Environment (VLE
tools to communicate in English with oth
students will improve my language a
technical skills

| aminterested to participate at live grou
discussions even during unsociable hour

Collaboration between universities fi
online courseprovision can positively affec
my decision to enrol on the course

collaborativ

51-60

61 or older

18-30

31-40

41-50

51-60

61 or older

18-30

31-40

41-50

51-60

61 or older

18-30

31-40

41-50
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61 or older

18-30

31-40

41-50
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61 or older

18-30

31-40

41-50

51-60

3
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49
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49

61
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49

61
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49

61

15

49

61

15

90.17

64.50

67.16

61.53

72.53

79.83

71.50

64.09

63.70

71.83

88.83

72.50

69.52

59.70

66.00

79.83

118.50

70.12

61.11

62.87

89.50

70.00

68.53

60.33

73.83

62.67

729

723
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61 or older 2 90.75

31-40 61 60.46
51-60 3 67.67
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APPENDIX|: THE FRAMEWORK QUESTIONNAIRE

A framework for cloud-based online course provision survey

1. Asurvey for the evaluation of a Framework for cloud-based online course pravision

This Survey is being conducted for a PhD research at Bournemouth University, United Kingdem. The research aim was to design a framework for a cloud-based collaborative online course provision. The framework is designed to identify elements which should be taken into
consideration prior to adopting a cloud-based collaborative environment between universities. The framewerk contains five key elements as shown in Figure 1(in page 3). The purpose of the survey is to evaluate the Framework, its structure, elements and the relationships
between them. Figures 2 to 6 (in page 3) show the details of each element in the Framework.

Privacy and Confidentiality

All responses will be treated confidentially and will be anonymised.

Any personal information will be deleted at the end of this research.

If you have any comments or require further information, please do not hesitate to contact the researcher via email address below:

May Aldoayan
maldoayan@bournemouth.ac.uk

Consent to Participate
I confirm that | have read and understood the infermation provided and | agree to take part in the study.

« | consent to participate in the survey, begin the survey

+ | do not consent, close the survey.

Next Page

Powered by SmartSurvey
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A framework for cloud-based online course provision survey

Q1: What is your role?

®

Academic staff
Program administrator
Technician

Other (please specify):

Previous Page | | Next Page

Powered by SmartSurvey
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A framework for cloud-based online course provision survey

67%

Q2. Please rate the following elements of the Framework and the relationship between each element?

Section A: The Framework (see Figure 1)

Relationship between elements ~ ====-----=s=

Eleinants associale with cloud- Boxes (1-5)
based collaborative Environment

Figure 1. The Framework

Neither Agree nor

Strongly Agree Agree Disagres

Disagree Strongly Disagree
1. The etructure of the framework ie appropriate

2. The main elements chosen for a cloud-based collaborative environment for online courses are relevant and appropriate

3. Please add any further comments?

Page | 19C



Section B: The key elements and related issues (Figure 2 to Figure 6)

1.3.1 Quality of Assessment
1.3.2 Quality of Teaching
3{ 1.3.3 Quality of Learning
\ 1.3.4 Student Feedback

1.1.1 Compatibility of Regulation
between universities

1.1.2 Quality of Course )"

Relationship with other main elements

Figure 2. Quality Element

Neither Agree nor » .
Strongly Agree Agree Disagree Disagree Strongly Disagree
4. The quality assurance process is appropriately addressed 8 > >
5. Please add any further comments?
2.1.1 Law Compatibility between Countries
MG (=i e
2.3.1 Copyright
2.3.2 Awarding Body
2.2.1 Student Rights
2.3.4 Students
2.3.5 Teaching Resources.
| Refationship with other main elements --=--=-
Figure 3. Legal Element
Neither Agree nor s 5
b

Strongly Agree Agree Disagree Disagree Strongly Disagree

6. The legal and related issues are sufficiently covered

how ip can be

7. The clearly i

8. Please add any further comments?
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i
3.1.1 Assessment

R 1. o s

3.3.1 System Security

|
H
H
H
i
H
T ee—— | 32Condentaly

Relationship with other main elements -

Figure 4. Security Element

Neither Agree nor

strongly Agree Agree Disagree Disagres Strongly Disagree
9. The security and authentication for accessing materials are appropriately addressed @ (=] @ @ @
10. The security and ion for online are i @ @ @

11. Please add any further comments?

47.1 Development of Maintenance of
Tesching Resources

472 Devesopment & Muntenance of |
Course.
473 Tuiben Fee

474 Cost Sharing

451 1T Ressurces

/

Z /
A

‘Rl oS?en Wil Olher min slements. -
‘Rl orafan W Subl SWRN in GDOHEON TRt —

Figure 5. Operation Element

Neither Agree nor

Strongly A A Di 5t D
ongly Agree aree Disagree isagree rongly Disagree
12. The operational issues are appropriately considered @ @ @ @ @
13. The quality assurance process relating to course development and delivery are sufficiently considered e} (-] (-] (-] @
14. The financial related issues are sufficiently considered @ @ @ @ @

15. Please add any further comments?
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16. The

of the

17. The impk tation of collaborati

5.3.4 Authentication for Assessment

5.4.1 Collaborative with Industries
54.2 Collaborative with Universities

Relationshig with othar main elmonls

5.1.1 Learning Methods

' 5.1.2 Learning Culture

521 Teaching Methods
5.2 Teaching Culture
| 523 Teaching Strategies

"7 524 Teaching Resources

Figure 6. Education Element

strategy, process, materials and related issues are appropriately addressed

18. Please add any further comments?

is appropriately

(Please See Figure 2 to Figure & and answer) ”

19. The groupings of the el its and the sub-els

19¢

ts for each element is appropriate

Finish Survey

Strongly Agree Agree

Strongly Agree Agree

Neither Agree nor

Di
Disagree isagree

Neither Agree nor

Disagree
Disagree g

Strongly Disagree

Strongly Disagree



APPENDIX J: THE PROTOTYPE QUESTIONNAIRE

A prototype for cloud-based online course provision survey

0%

1. survey for the evaluation of a prototype for cloud-based online course provision
Page 10f2

This Survey is being conducted for a PhD research project at Bournemouth University, United Kingdom. The aim of the
research is to design a framework and prototype for a cloud-based collaborative online course provision. The prototype
is designed to illustrate some of its concepts prior to establishing a collaborative environment which is to test part of

the framework. The purpose of the survey is to evaluate the prototype concepts.

Privacy and Confidentiality

All responses will be treated confidentially and will be anonymised.

Any personal information will be deleted at the end of this research.

If you have any comments or require further information, please do not hesitate to contact the researcher via email
address below:

May Aldoayan
maldoayan@bournemouth.ac.uk

Consent to Participate

| confirm that | have read and understood the information provided and | agree to take part in the study.

* | consent to participate in the survey, begin the survey.

* | do not consent, close the survey.

Next Page

Powered by SmartSurvey
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A prototype for cloud-based online course provision survey

50%

A prototype to test part of the framework for a cloud-based collaborative environment for onling course provision has
been developed which can be accessed via hitp://imyccocp.com/newsite/CBCOCP/index php. It allows a member user
and course administrator to see the stages and status of completion of: course development, assessment process and
development of assessment materials. It allows a member user to view the details such as agreed documentation. It
also shows the date and time for any changes to the document. It will enable the course administrator to edit the status
for the stages of: assessment process, development of assessment materials, and course development.

Please watch the video (https:/iwww.youtube.com/watch?v=UH-jLprQdsw ) or read the attached user manual in
respect of the prototype. To participate in the evaluation process follow the task scenarios through the web
link (http:/imyccocp.com/newsite/CBCOCP/index.php), and respond to the questions:

Task Scenarios:

1. Viewing the stages and status

The prototype shows the stages and status for: course development, assessment process and development of
assessment materials. Assume you are a member of one of the universities involved in the collaboration, would you
kindly visit (hitp://myccocp.com/newsite/CBCOCP/index_php) to evaluate the clarity of these stages.

Select a collaborative course, then view the status for each of the three processes for each university involved in the
collaboration.

Users can view each stage and status for each process if the whole process has not completely been agreed.

2. Viewing the details of each stage

The prototype shows the details for each of the three processes: course development, assessment process and
development of assessment materials. Assume you are a member of one of the universifies involved in the
collaboration would you kindly evaluate the clarity and suitability of the process.

Please select from the navigation bar and view detfails of: assessment process completion stages, development of
assessment materials. their completion stages.

Select the university you wish to view their details.

3. Editing the status

The prototype allows the administrator to update the status for each stage if it is (not fully agreed by the partners) for:
assessment process, development of assessment materials, course development process. Assume you are a course
administrator for course “X'. Would you kindly evaluate the clarity for updating the status for each stage.

From the navigation select edit details for. assessment process completion stages, development of assessment
materials, completion stages and course development completion stages.

Select the university (such as XU) you need to edit status and edit the status and press update.




Q1: Please select the most suitable answer for each statement *

Strongly
Agree

1. The prototype helped me to understand the status of
completion of the processes

2. The prototype helped me to understand how the
framework idea works

3. The information provided helped me to recognize
the relationship between elements

4. The prototype helped me to increase my
understanding of the suitability of the framework

5. The prototype helped me to utilise the framework
effectively

6. The prototype is easy to use

Agre

Neither
Agree
e O Disagree S_trongly
nor Disagree
Disagree

Q2: Please add any comments if any part of the prototype should to be modified?

Previous Page | | Finish Survey

Fowered by SmartSurvey
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APPENDIX K: PARTICIPANTSINFORMATION SHEET 2

Page 197

Ref & Version: 1
Ethics ID: 27843
Date: 14/08/2019

B

The title of the research project

Participant Information Sheet

A framework for cloud-based collaborative online course provision.

What is the purpose of the research/questionnaire?

The aim of the questionnaires is to evaluate the framework and the prototype for a cloud-
based collaborative online course provision.

Why have | been chosen?

You have been chosen due to your expertise and involvement with online courses.

Do | have to take part?

It is up to you to decide whether or not to take part. If you do decide to take part, you will
be given this information sheet to read and be asked to sign a consent form. You can
withdraw from participation at any time and without giving a reasan, simply by closing the
browser page. Please note that once you have completed and submitted your survey
responses, we are unable to remove your anonymised responsas from the study. Deciding
to take part or not will not impact upon you

How long will the questionnaire/online survey take to complete?

The both two questionnaires will take around 20 minutes to be completed.

What are the advantages and possible disadvantages or risks of taking part?

Whilst there are no immediate benefits for those people participating in the project, it is
hoped that this work will be analysed, and the outcome of the survey can be sent to you if
you are interested. There is no risk of taking parts in this study.

What type of information will be sought from me and why is the collection of this
information relevant for achieving the research project’s objectives?

The First quastionnaire is designad to evaluate the framework and the second questionnaire
is to evaluate the prototype. The framework questionnaire is to evaluate the framework
structure, key elements selected and the relationship between them. The prototype
questionnaire which will be built to develop part of the framework

Use of my information

Participation in this study is on the basis of consent: you do not have to complete the
surveys, and you can change your mind at any peint before submitting the survey responses.
We will use your data on the basis that it is necessary for the conduct of research, which is
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an activity in the public interest. We put safeguards in place to ensure that your responses
are kept secure and only used as necessary for this research study and associated activities
such as a research audit. Once you have submitted your survey response it will not be
possible for us to remove it from the study analysis because you will not be identifiable.

All research data collected for the purposes of this study will be held for 2 years, after which
is will be deleted.

The information collected may be used in an anonymous form to support other research
projects in the future and access to it in this form will not be restricted. It will not be
possible for you to be identified from this data.

Contact for further information

If you have any questions or would like further information, please contact please
contact me using the following contact details:
May Aldoayan

Faculty of Science and Technology
maldoayan@bournemouth.ac.uk
Bournemouth University

BH12 5BB

Tel: 01202 568140

Supervisor Information

Professor Reza Sahandi
rsahandi@bournemouth.ac.uk

Faculty of science & Technology

Bournemouth University

In case of complaints

Any concerns about the study should be directed to Professor Tiantian Zhang, Deputy Dean
for Research & Professional Practice, Faculty of Science & Technology, Bournsmouth
University by email to

researchgovernance@bournemouth.ac.uk.
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