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ABSTRACT 

This study seeks to understand the perceptions of instructors towards the adoption of cloud 

computing in higher education. The study tends to answer the following: perceptions of 

instructors on cloud computing usage and any differences based on region, years of 

teaching experience, and relationship between SWOT and TOE frameworks. Independent 

t-test, one-way ANOVA, bivariate Pearson correlation were used to analyze data. 300 

questionnaires were obtained from instructors in north part of Cyprus and north part of 

Iraq. This study was quantitative using causal comparative and correlational research 

designs. The results show that as general view instructors agree on cloud computing 

adoption. Although there exist differences in the sub-dimensions of SWOT and TOE with 

respect to regions, level of use and no differences were detected in the total for region and 

level of use. It was found out that concerning the perceptions of instructors towards the 

adoption of cloud computing with respect to region, instructors gave different views with 

respect to strength, weaknesses, and threat of cloud computing adoption. Instructors 

showed great optimism with respect to years of teaching experience in strength of cloud 

computing and showed great concerns prior to the weaknesses of cloud computing. The 

study shows that significant weak to moderate relationships exist between SWOT and TOE 

sub-dimensions. 

Keywords: Cloud computing; cloud computing adoption; higher education; SWOT; TOE 
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OZET 

cahsma, yiiksek ogretimde cloud computing kabulilne yonelik egitmen dustmcelerini 

nlamak istiyor. bulut bilisim kullammi ile ilgili egitmenler ve bolgeye dayah herhangi bir 

farkhhklan, SWOT ve TOE cerceveler arasmda ogretim deneyimi ve iliskinin yil 
algilamalan: Cahsma asagidaki cevap egilirnindedir, Bagimsiz t-testi, tek yonltl ANOVA, 

iki degiskenli Pearson korelasyon verilerini analiz etmek icin kullarulmrstir, 300 anket 

Kibns'm kuzey kesiminde ve Irak kuzey kesiminde egitmenler elde edilmistir, Bu cahsma 

karsilasnrrnalr ve iliskisel arastirma tasanmlan kullanarak kantitatif oldu. 

Sonuclar genel gorunum olarak egitmenler cloud computing benimsenmesi ilzerinde 

anlasmaya oldugunu gostermektedir. bolgeler, kullamm seviyesi herhangi bir fark ile ilgili 

cahsrnalan silrecinde alt boyutlan hem ayak farkhliklar vardir, ancak bolge ve kullamm 

seviyesi, toplam tespit edilmistir, Bolgenin gore cloud computing kabulune yonelik 

egitmen algilan ile ilgili, egitmenler gilcil, zayifhklan ve bulut bilisim kabulil tehdidi ile 

ilgili farkh gorusler verdigi tespit edilmistir, Ders cloud computing gilcil ogretim deneyimi 

yillara gore bilyiik bir iyimserlik gosterdi ve bulut bilisimin zayif oncesinde hilyiik 

endiseleri gosterdi, Calisma ihrnh iliskileri zayif onemli SWOT ve TOE alt boyutlar 

arasmdaki mevcut oldugunu gosterrnektedir, 

Anahtar Kelimeler: Bulut bilisimi; bulut bilisiminin benimsenmesi; SWOT(zincirin guclu 

ve zayif noktalan firsati); TOE(teknoloji kurulus ortami); yiiksek ogretim 

iv 



TABLE OF CONTENTS 

KN"OWLEDGEMENTS i 

STRACT iii 

ZET iv 

:TABLE OF CONTENTS V 

LIST OF TABLES viii 

LIST OF FIG.ORES X 

LIST OF ABBREVIATIONS xi 

CHAPTERl: INTRODUCTION 

1.1 The Problem 5 

1.2 The Aim of the Study 5 

1.3 Importance of Study 6 

1.4 Limitation of the Study 7 

1.5 Overview of the Study 7 

CHAPTER2: RELATED RESEARCH 

2.1 Cloud Computing 8 

2.2 Cloud Computing Utilization in Universities 13 

2.3 Regions Based Differences in Cloud Computing Adoption 14 

2.4 Level of Using Cloud Based Services and Perceptions about Cloud Computing 
Adoption 15 

2.5 Framework of Technology Organization Environment (TOE) strength, 
Weakness, Opportunities and Threat (SWOT) 17 

CHAPTER3: THEORETICAL FRAMEWORK 

3.1 Cloud Computing in Higher Educational Institutions (HEis) 22 

3 .2 Service Models 23 

3.2.l Software as a Service (SaaS) 23 

V 



Infrastructure as a Service (IaaS) 23 

Platform as a Service (PaaS) 23 

Models 24 

3.3.1 Private Cloud 24 

3.3.2 Community Cloud 24 

3.3.3 Public Cloud 24 

3.3.4 Hybrid Cloud 25 

Benefits of Software as a Service in Higher Education 25 

Limitations of Software as a Service in Higher Education 26 

Software as a Service in Higher Education 28 

Strengths of Cloud Computing 29 

.8 Weaknesses of Cloud Computing 31 

.9 Opportunities of Cloud Computing 32 

.10 Threats of Cloud Computing 34 

3.11 Technology-Organization-Environment (TOE) Framework 35 

CHAPTER4:METHOD0LOGY 

4.1 Research Models 38 

.2 Procedure 39 

Participated instructors 45 

Data Collection 48 

Working and Teaching Experience 50 

Cloud Computing Usage 51 

4.5 .1 The Status of your Institution in Adopting Cloud Computing 51 

4.5.2 The Status ofIT Resources/Service 51 

Data Analysis 53 

vi 



TER4: RESULTS AND DISCUSSION 

Instructors'Perceptions about the Current Status on Cloud Computing Adoption 
by Universities of Northern Cyprus and Northern Iraq 54 
The Perceptions of Instructors on Cloud Computing Adoption with Respect to 
Region 58 
Perceptions of the Instructors with Respect to Level of Use of Cloud Computing 
Services at their Institution 62 

A Perceptions of the Instructors with Respect to Level of Use of Cloud Computing 
Services at their Institution on Total Average Scale of Dimension 67 

;5 Perceptions of the Instructors with Respect to Years of Teaching Experience 69 

!6 Perceptions of the Instructors with Respect to Level of Use of Cloud Computing 
Services at their Institution on Total Average Scale of Dimension of both SWOT 
and TOE Framework 71 
Relationship between the Sub-dimensions of SWOT and TOE 73 

HAPTER6: CONCLUSSION AND RECOMMENDATIONS 

.1 Conclusion 83 

.2 Recommendations 84 

FERENCES 85 

PEND ICES 

APPENDIX A: Cloud Computing Adoption Questionnaire 90 

.APJ>ENDIX B: Universities' Letter of Permissions 95 

vii 



LIST OF TABLES 

4.1: List of faculties visited in all the universities in the case study 41 

4.1: Participants demographic information (N=300) 46 

4.2a: Reliability test for SWOT subscales of the questionnaire 49 

5.la: SWOT framework descriptive 55 

5.lb: TOE framework descriptive 57 

5.2a: Test of homogeneity of variances for dimensions 59 

able 5.2b: The perceptions of instructors on cloud computing adoption with respect to 
region 60 

able 5.2c: Test of homogeneity of variances for SWOT total 61 

Table 5.2d: Test of homogeneity of variances for TOE total.. 61 

Table 5.2e: The perceptions of instructors on cloud computing adoption with respect to 
region on SWOT total : 62 

Table 5.2f: The perceptions of instructors on cloud computing adoption with respect to 
region on TOE total 62 

Table 5.3a: Test of homogeneity of variances for SWOT framework 62 

Table 5.3b: Test of homogeneity of variances for TOE framework 63 

Table 5.3c: Perceptions with respect to level of use of cloud computing services at their 
institution on SWOT framework 64 

Table 5.3d: Perceptions with respect to level of use of cloud computing services at their 
institution on TOE framework .•................................................................................ 65 

Table 5.4a: Test of homogeneity of variances on SWOT Total.. 67 

Table 5.4b: Test of homogeneity of variances on TOE Total 67 

Table 5.4c: Perceptions for usage of cloud computing at their institution on total average 
of SWOT framework 68 

Table 5.4d: Perceptions with respect to level of use of cloud computing services at their 
institution on total average scale of TOE framework 68 

Table 5.5a: Test of homogeneity of variances for SWOT for years of teaching experience 69 

Table 5.5b: Test of Homogeneity of Variances for TOE for years of teaching experience 69 

Table 5.5d: Perceptions of the instructors with respect to level of use of cloud computing 

viii 



. services at their institution on TOE framework 71 

5.6a: Test of homogeneity of variances on SWOT total.. 72 

hie 5.6h: Test of homogeneity of variances on TOE total 72 

.~hie 5.6c: Perceptions of the instructors with respect to usage of cloud computing 
services at their institution on total average scale of SWOT framework 72 

5.6d: Perceptions with respect to level of use of cloud computing services at their 
institution on total average scale of TOE framework 73 

5.7a: Relationship between the sub-dimensions of SWOT and TOE 73 

ix 



LIST OF FIGURES 

Figure3.1: Typical Users of Software as a Service in HEis 29 

Figure 3.2: Cloud computing SWOT analysis (Odeh et al., 2015) 35 

Figure 3.3: TOE Frameworks (Tomatzky et al., 1990) 36 

Figure 3.4: SWOT, TOE, Region, Level of use and Experience on Cloud computing 
adoption 3 7 

Figure 4.la: Research model of the study based on differences 38 

Figure 4.lb: Research model of the study based on relation on dimensions 39 

4.2: Gantt chart showing thesis schedule 41 

Figure 4.2a: Various Universities that participated 4 7 

Figure 4.2b: Various Instructors that participated 4 7 

Figure 4.2c: Various Departments that participated 48 

Figure 4.3: Working and Teaching Experience 50 

Figure 4.4: The status of your institution in adopting cloud computing 51 

Figure 4.5: The status of IT resources/service 53 

Figure 5.la: Scatterplot of RA and OCC 74 

Figure 5.lb: Scatterplot of RA and TCC 75 

Figure 5.lc: Scatterplot of MS and WCC 76 

Figure 5.ld: Scatterplot of MS and OCC 77 

Figure 5.le: Scatterplot of MS and TCC 78 

Figure 5.lf: Scatterplot ofDS and OCC 79 

Figure 5.lg: Scatterplot of DC and TCC 80 

Figure 5.lh: Scatterplot of CX and TCC 81 

Figure 5.li: Scatterplot of GR and SCC 82 

X 



OVA: 

EC2: 

EMU: 

ERP: 

GAU: 

GR: 

HEL: 

IaaS: 

IBM: 

IDC: 

IT: 

JISC: 

LEU: 

LIST OF ABBREVIATIONS 

Analysis of Variance 

Oracle Application Express 

Application 

Cyprus International University 

Compatibility 

Customer Relationship Management 

Complexity 

Data Concern 

Distributed Denial of Service 

Denial of Service 

Elastic Computing Cloud 

Eastern Mediterranean University 

Enterprise Resource Planning 

Girne American University 

Government Regulation 

Higher Educational Institutions 

Infrastructure as a Service 

International Business Machine 

International Data Corporation 

Information Technology 

Joint Information Systems Committee 

Lefke European University 

xi 



Management Support 

Near East University 

Opportunities of Cloud Computing 

Platform as a Service 

Personal Computer 

Personal Digital Assistant 

Relative Advantage 

Return On Investment 

Software as a Service 

Strengths of Cloud Computing 

Standard Deviation 

Simple Object Access Protocol 

Scholarship of Teaching and Leaming 

Statistical Package for the Social Science 

Structured Query Language 

Strengths Weaknesses Opportunities Threats 

Threats of Cloud Computing 

Technology Organization Environment 

United Kingdom 

United States of America 

Unified Theory of Acceptance and Use of Technology 

Vender Lock in 

Weaknesses of Cloud Computing 

Web Services Description Language 

xii 



CHAPTERl 

INTRODUCTION 

µd Computing (CC) is a type of Internet-based figuring that gives shared assets and 

paring information to PCs and different gadgets as required. Gartner describes 

ibuted computing as a style of processing in which adaptable and adaptable IT 

led limits are passed on as an organization using the Internet development. As 

iqated by Jain and Pandey ( 2013) cloud computing can be seen as another computer 

fldview that allows clients to apply for the interim computer system, provided by the 

ai:iagement as a cloud-processor may be one or greater level abstraction. Stats surveying 

ganization IDC Cloud Computing for example characterized as raising very wide IT 

motion, arrangement and conveyance model, empowering continuous conveyance of a 

1.1trol system and on the Internet. Establishing an educational framework in the cloud 

ovides adaptability to understudies or employees to utilize the gateway to realize when 

lpful Likewise since the port is being held in the cloud it is constantly accessible by 

ans of the Internet so any client can remotely found access to applications and utilized 

¢m to gain knowledge over the Internet. Knowledge cloud based framework in the 

is given as an administration on a compensation for each 

The capacity frameworks are exceedingly cutting edge and 

erous reproduction information. Information reinforcement administrators are set up 

take reinforcements consequently after some time; With every one of these 

plications advanced education frameworks have received a distributed computing has 

anced information reinforcement and recuperation techniques (Odeh et al 2015). 

e cloud likewise gives savvy situations which designate different assets flexibly at run 

e. In cloud based advanced education frameworks, learning gathering is done in a 

petitive and circulated way. This empowers the framework to change over to various 

sets as and when a specific server asset gets to be inaccessible. This usefulness of 

of a cloud-based framework gives the task a chance to be a savvy framework 

inbuilt information building capacities (Abbadi and Martin, 2011). 

of information in a cloud-based administration is specific concern. This is a 



t result of the absence of control by the administration supplier and due to the 

nee of data about the kind of security the administration supplier utilizes. 

~ are potential advantages of embracing the Cloud Computing model. It offers a 

~1.nent from registering as an item that is claimed, to figuring as an administration 

1fis.conveyed to purchasers over the system from expansive scale server farms or mists 

<:l.pllahzadehgan et al., 2013). 

tributed computing speaks to a late jump in the procurement of mechanical 

inistrations. All the specialized viewpoints that were once made locally for every last 

§ipess are given as various administrations on a chargeable premise. This mechanical 

py~ment makes outsider administration suppliers, who convey these administrations on 

pigger scale and remotely benefits which guaranteed of seeing more successful. 

ifferent administrations, for example, the foundation and upkeep of programming 

ations, stockpiling, stages, handling, are given. Information that was beforehand kept 

der the purchaser's own organization, in his or her protected area, is removed and 

pved under the space of the administration supplier (Odeh et al., 2015). 

istributed computing administrations made accessible in the advanced education field 

arantee to offer critical upgrades in adaptability and expanded spryness for clients, 

rompting more noteworthy quality for cash (Masud and Huang, 2012). In any Intemet 

sed learning framework a standout amongst the most essential issues to locations is the 

.<:1.aptability and comfort of utilizing that framework. With distributed computing, any 

structive association can expand its innovative base without compromising on capacity 

mit and specially appointed processing necessities (Abbadi and Martin, 2011). This is 

p account of distributed computing, seen most just as a gathering of top of the line PCs 

rganized together, has the best potential to give computational and capacity assets as 

ministrations (Madan et al., 2012). In this way, instructive establishments in both 

eople in general and private segments can make utilization of these assets gave by cloud 

§ituations to broaden and convey cutting edge administrations to their own staff and 

nderstudies with less nearby assets and scarcely any additional interest in IT base inside 

e organization (Zia et al., 2014).Community learning and information sharing as 

~xtremely attractive results of distributed computing frameworks, a few electronic 

9olleges have as of now secured their place, with multi-media and virtual classes on 

2 



ing-based study materials promptly accessible through their nearness in the cloud 

andez et al., 2012). 

tionally, the omnipresent way of distributed computing innovation empowers 

ggys with cloud administrations to acquaint their learning frameworks with 

¢rstudies of creating nations where they don't have a physical nearness. In creating 

.11.s specifically, e-learning by means of distributed computing could raise the level of 

ing, proficiency, and financial improvement where instruction is generally costly, 

doors are constrained, and monetary variations exist (Okai et al., 2014). 

(l are potential advantages of receiving the Cloud Computing model. It offers a 

,y(lment from processing as an item that is claimed, to registering as an administration 

.tis conveyed to buyers over the system from expansive scale server farms or mists 

dollahzadehgan et al., 2013). 

ard components connected with such reception choice ought to be thought about 

pre receiving this model. By and by, financial specialists attempt to lessen the level of 

ger and minimize vulnerability by either being danger loath while losing the potential 

antages of this speculation or doing a watchful evaluation particularly in mission 

sic framework and business forms. Understanding advancement selection variables 

lps foundations investigate it in an organized methodology (Tashkandi and Al-Jabri, 

.ppraisal of specialized elements is insufficient at institutional level. Advancement ought 

fit inside the setting of the organization and outer environment. Distributed computing 

mpts IT commoditizing (Sultan, 2010). Because of this contention, resistance is 

ected by Information innovation divisions inside foundations. Open distributed 

puting empowers information to be put away outside of the establishment. 

ministrafion supplier can be in an alternate nation or even an alternate mainland. This 

ght to raise diverse sorts of dangers identified with information protection and 

gitimate perspectives (Sultan, 2010) . 

. ere are a few shortcomings that ought not to be overlooked while particularly receiving 

stributed computing in advanced education. 

e of the real shortcomings of cloud-based learning frameworks is the high reliance of 

occupant on the administration supplier (Grandinetti, 2013). Since the whole 

3 



µrn,auuu, the capacity and nature itself· are facilitated in the cloud, there is for all 

and purposes nothing the clients are in control of. Everything is reliant on the 

1ifferent shortcomings are because of the specialized challenges that show up through 

quering any hindrance between the customarily run and oversaw application when 

ving to a very propelled distributed computing administration. The application, 

tabases and the network could however be tweaked to the processor with a specific end 

gl to maintain a strategic distance from a few if not these troubles (Odeh et al., 2015). 

ifferent dangers, for example, Man-in-the-center and DoS (Denial of Service) can apply 

both information in-travel furthermore information that is put away (Jamil and Zaki, 

11). Disseminated Denial of Service (DDoS) assaults, in which numerous hubs 

ameworks all assault one single hub in the meantime with a surge of messages, may 

ring about the entire framework to go down. 

ck-in or seller lock-in, is a method which guarantees that the client or inhabitant that 

eeds to utilize a cloud administration should likewise utilize a specific outsider merchant 

ministration. A portion of the cloud administration suppliers even force a confinement 

n the kind of programming; application; and equipment to be utilized to make utilization 

f their administrations. In addition, these sorts of administrations additionally convey 

Verwhelming exchanging costs between contending merchants. For instance, Google 

tilizes Big-Table for capacity where Facebook utilizes Cassandra and Amazon utilizes 

ynamo (Okai et al., 2014). Since there is no normal interface between these databases, 

elocation between them is either impractical or is entirely unreasonable. 

he distinctions in information protection laws are of real criticalness for cloud 

mputing suppliers trying to serve clients in numerous nations. Cloud computing 

ppliers may need to gather individual information from clients so as to serve them. For 

nstance, a cloud-based travel booking site for workers may store individual data about 

he clients, for example, their full names and addresses. Suppliers may likewise store or 

rocess individual information identifying with their clients. For instance, a cloud-based 

lient relationship administration database is liable to contain contact data or other 

ndividual insights about the customer company's clients. Cloud suppliers must guarantee 

hat information stockpiling and handling consents to laws in every applicable ward, and 
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can turn out to be much more confounded when information are put away and 

pared all around, not simply in the cloud supplier's nation of origin or the client's 

i.on of origin. At times, this multifaceted nature may restrain a supplier's capacity to 

rk together in different markets (Berry and Reisman, 2012). 

ilThe Problem 

¢~.ording to Tashkandi and Al-Jabri (2015) cloud computing is regarded in 2014 as 

p11g one of the top trending strategic innovation and it is also regarded as one of the 

.<>.Vf;ll field of study under CIS/MIS department. In spite of the fact that cloud computing 

plications have been used by high education institutes over the years, cloud computing 

hnology is rapidly growing into an interesting tool for data exchange and storage. This 

esis intends to investigate adoption of cloud computing by universities in Northern 

rus and Northern Iraq, with the involvement of instructors members to identify the 

rrent status and to see if there is a need to introduce cloud computing into the teaching 

µrriculum most important to know to what extent instructors members from various 

iversities in both countries are using or aware of cloud computing and see if there a 

eat need to recommend its introduction to the educational systems of both countries by 

TOE (Technology-Organization-Environment) and 

\VOT(Strengths/Weaknesses/Opportunities/Threats) analysis frameworks to identify not 

ly internal but also external capabilities of the Higher Education Institutions as well. It 

important to use SWOT and TOE, because to assess the strengths, weaknesses, relative 

vantages, government regulation, privacy concerns, etc., which the higher education 

ill institute to firmly understand cloud computing core advantages and limitations. 

2 .The Aim of the Study 

'his thesis seeks to understand the perceptions of instructors towards cloud computing 

<ioption in universities, and to achieve this main aim, there is need to achieve these 

pllowing research questions below: 
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