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A Novel Framework For The Adoption Of Cloud
Computing In The Higher Education Sector In
Developing Countries

Dr. Mahmoud Odeh

Abstract: Cloud computing is an emerging paradigm in information systems designed to deliver numerous computing services through networked media
such as the Web. In developing countries, higher education institutions cannot escape from the growing adoption of cloud computing. Jordan is one such
country, with higher education establishments that continue to seek opportunities to rationalize how they manage their resources. This research aims to
develop a framework that considers the key factors affecting the adoption of cloud computing, to help Jordanian higher education institutions to
implement the technology effectively and to improve the sharing knowledge between Jordanian universities. Fieldwork involving eleven universities in
Jordan was conducted in order to specify the actual factors determining the design of the proposed framework. An interpretive paradigm using
triangulation methods was applied to collect qualitative data, conducting thirty-one semi-structured interviews as well as three focus groups with major
stakeholders. In addition, 100 qualitative surveys were distributed to Jordanian students, which successfully analyzed and represented as frequencies in
this study. Nine factors influencing the adoption of cloud computing were identified and incorporated in the framework to explain the correlations between
them. Finally, the framework was applied, validated, and tested by five experts in three Jordanian universities.

Index Terms: Cloud Computing, Higher education, Developing Countries, TAM, TOEQCC.

1. INTRODUCTION

This research is focused on the adoption of cloud computing in
higher education institutions in Jordan. Jordan is a developing
country located in the heart of the Middle East. Since the first
public university was established in 1962, significant efforts by
the government in Jordan have resulted in the realization of a
total of 10 public and 21 private universities at present [1].
Although there is intensive support from the government
towards the development and growth of universities, there is a
notable need for the adoption of the latest ICT developments
within Jordanian higher education institutions [2]. Additionally,
the use of traditional methods for learning and teaching while
delaying the adoption of new technologies is likely to have a
negative effect on students and their skills when going into the
employment market. This is particularly valid in subjects such
as engineering, computer science and management
information systems, which rely on information technology
skills. Such effects spill over into Jordan’s society and
economic development. According to Al-Jaghoub, Al-Yaseen,
Hourani, and El-Haddadeh [3], the efficiency of the higher
education sector in Jordan is limited. Its shortcomings are due,
amongst other factors, to the failure to adopt new
technologies, in particular, cloud computing, in the current
programs. The benefits gained from adopting cloud computing
technology are many and include the students’ readiness for
future insertion into the local and global markets. However,
cloud computing also helps with the implementation of new
creative and different methods of teaching and learning as
alternatives to traditional classroom methods currently
dominating the sector in Jordan. For students and researchers
alike cloud computing reduces the cost of reaching valuable
knowledge from any location and at any time, thus expanding
collaboration and knowledge sharing beyond the classroom [4,
5].
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This paper describes the main factors influencing the adoption
of cloud computing in higher education institutions in Jordan,
as well as the motivators for and barriers to cloud computing
adoption in such a context. Finally, the paper describes an
approach to the effective adoption of cloud computing in the
learning and teaching processes in Jordanian higher
education institutions (JHEI).

Therefore, this research seeks to answer the following

questions:

1.What are the main factors influencing the adoption of cloud

computing in JHEIs?

2.What are the motivators for and barriers to cloud computing
adoption by JHEIs?

3.What are the main phases for the effective adoption of cloud

computing technology in JHEIs?

It is felt however that the results presented in this study would
be relevant to the adoption of cloud computing in many other
countries. In that sense, Jordan acts as a case study. To
achieve its aims, the paper is structured as follows: describes
the current coverage of the subject in the relevant literature;
outlines the methodological approach to the conduct of the
research; the different factors affecting the adoption of cloud
computing in the Jordanian higher education sector are
described, whilst the relationships between those factors are
outlined in a new framework and presented. Conclusions,
limitations, and recommendations for future research are
finally presented.

1.1 Background
Cloud computing is described by Shawish and Salama [6] as
“an umbrella term to describe a category of sophisticated on-
demand computing services initially offered by commercial
providers such as Amazon, Google, and Microsoft”. There
seems to be no standard definition [7] for the term, considered
by many as a new phenomenon or a new paradigm of
computing technology that provides on-demand access to ICT
resources shared with other users [8, 9]. Cloud computing
models can be classified according to service and deployment
models [10]. These classifications are based on computing
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requirements from the customer’s side. Service models
consist of different layers, according to the architecture design
of the cloud service providers. Accordingly, the cloud
computing service model consists of three main types:
Infrastructure as a Service (laaS), Platform as a Service
(PaaS), and Software as a Service (SaaS). Cloud computing
deployment models, on the other hand, are classified as
follows: Public Cloud, Private Cloud, Hybrid Cloud and
Community Cloud [11]. Research has been conducted by
authors such as Schneider and Sunyaev [12] to identify
challenges that may arise during the adoption, acquisition, or
integration of cloud services. Factors have emerged such as
low comfort of IT staff with cloud services, perceived risk of
losing governance or control and perceived complexity of the
technology, which suggests that adoption of cloud computing
is to a significant extent influenced by human factors issues
within the organization. Thus, to explain the best approaches
for the adoption of cloud computing, theories, and frameworks
from different areas have been examined. One of the most
popular theories in technology adoption is the Technology
Acceptance Model (TAM) developed by Davis [13] and applied
in different sectors. The primary aim of TAM is to determine
the main factors related to the adoption of technology at the
level of an individual's behavior [14]. Most of the previous
studies that adopted TAM have employed a
quantitative/positivist methodology [15-18]. However, this
study does not take a deductive approach, nor does it test

existing theory, as quantitative research does. The paper
Universi | Participa | Participant’s Position
ty code nt

Code

focuses on the social reality of individuals and academic
institutions and on the factors influencing the adoption of cloud
computing.

TAM enables the study of the behavior of individuals in JHEIs
as well as addressing attitudes towards using innovative
technology. To study such factors, it is important to gain an in-
depth understanding of the factors that may influence the
adoption of cloud technology as well as the behavior of
individuals regarding this technology. Therefore, this is one of
the very few studies adopting TAM with a qualitative
methodology to develop a new framework for the adoption of
cloud computing in JHEIs, through addressing the main
factors of the adoption and explaining the relationship between
such factors. TAM postulates two main variables that affect
users’ decisions regarding new technology: perceived
usefulness (PU), and perceived ease of use (PEOU). PU is
“the degree to which a person believes that using a particular
system would enhance his/her job performance”, and PEOU
“the degree to which a person believes that using a particular
system would be free from effort” [13]. The Technology-
Organization-Environment-framework developed in [19] by
Tornatzky and Fleischer, is also used to study factors relating
to the adoption of cloud computing in the context of JHEIs.
Another theory that has been widely used in several studies is
the Diffusion of Innovations (DOI), developed by Rogers [20].
The main aim of DOI is to provide a clear explanation of the
process of adopting new technology. It is one of the most
important theories to explain the propagation of innovative
technology at organizational and individual levels in specific
contexts, such as education.
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2 RESEARCHMETHODOLOGY

The author engaged with the main stakeholders of the
research problem in their own settings for the purpose of data
collection and analysis. A qualitative methodology with an
interpretive stance relied on the analysis of relevant
documentation and the collection of data through a series of
interviews and a survey involving decision-makers, academics
and students from eleven public and private universities in
Jordan.  The interpretive approach to data collection and
analysis operated at three levels: individual, organizational
and contextual. Each of these levels has factors that will
impact on how cloud computing may be adopted. Technology
adoption at the organizational level is being studied from the
standpoint of Rogers’ [20] DOI theory, which suggests that
innovation adoption is affected by different factors such as
compatibility, complexity, relative advantage, observability and
trialability. The individual level is understood to depend mainly
on TAM, while the environmental level is supported by a
Technology-Organizational Environment (TOE), which also
covers the technological and organizational aspects. Thirty-
one interviews with academics and decision-makers were
conducted from 19 June 2019 to 21 August 2019. Interviewees
included deans of schools, heads of departments, professors
of information technology and related fields, technical staff with
expertise in cloud computing, and lecturers. Most interviews
took place at participants’ offices or in meeting rooms booked
in advance by the university staff. A table describing the role
of each interviewee within their institution's code is included in
table 1.

TABLE 1. INTERVIEWEE PROFILES

Ul P1 Professor in computer engineering.

u2 P2 Professor in computer science.

U3 P3 Professor in management information systems.
u4 P4 Professor in engineering/Cloud robotics.

us P5 Professor in computer science/3D imaging.

ué P6 Professor in computer science.

u7 P7 Professor of computer science/E-commerce.
us P8 Professor in systems engineering

U9 P9 Professor in management information systems.
u10 P10 Professor in computer science.

U1l P11 Professor in electric engineering.

u3 P12 Professor in management information systems.
u2 P13 Professor in computer science.

u3 P14 Professor in software engineering.

U2 P15 Professor in information systems.

u2 P16 Professor in computer engineering.

Ul P17 Professor in management information systems.
ué P18 Professor in computer engineering.

u7 P19 Professor in software engineering.

u3 P20 Professor in management information systems.
u10 P21 Professor in computer science.

u4 P22 Professor of computer engineering.

Ul DM1 Head of computer engineering school.

Ul DM2 Head of MIS department.

us BM3 Head of the information system school.

u9 DM4 Chairman of the Board of Trustees.

ul1 DM5 University Vice-Chancellor.

us DM6 Head of the computer science department.
(UkkE DM7 IT manager in the university computer center.
u6 DM8 Dean of computer science school.

u2 DM9 On line courses manager.

Survey questionnaires were distributed in person by the
researchers to students at the selected universities between.
In total, 329 qualitative surveys were distributed, of which 100
responses were received, representing a 30.39 % response
rate.
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Survey questions focused on students’ awareness levels of
cloud computing, as well as their use of the Internet, ICT, and
cloud computing. Some questions asked them to share their
own experiences of the role of ICT in improving the quality of
The qualitative data was analyzed based on the three-step
process recommended by Miles and Huberman (2014): data
condensation, data display and drawing/verifying conclusions.
Bar charts and column charts were used to present
information relating to frequencies or statistics. Ontologically,
the research considered the universities in Jordan to be the
unit of analysis, while epistemologically its exploratory nature,
through the adoption of the qualitative methodology with an
interpretive stance, is supported by statistical frequencies
indicators.

3 MAIN RESULTS

The findings of the data analysis are presented in this section
in narrative form, which serves to complement the graphical
representation of the resulting framework for the
implementation of cloud computing in Jordanian higher
education institutions. A total of six motivators and three
barriers for cloud computing adoption in JHEIs were identified
from the data analysis. Such factors and their relationships
with the supporting theories can be described as follows:

3.1 Cost benefits of cloud computing have a direct
influence on the usefulness

A reduction of total IT expenses tends to have a high impact
on the usefulness factor [15], and the services offered by cloud
technology have the potential to increase usefulness in many
regards, such as freeing Higher Education (HE) institutions
from the cost of purchasing, implementing, and maintaining
hardware and software locally [21, 22]. The findings of this
research confirm the assumption of Lian et al. [23], who
argued that the high cost of implementing IT, as well as
technology upgrades, makes institutions consider cloud
computing as a useful solution enabling them to avoid
additional costs in implementing hardware and software.
Another useful feature of the adoption of cloud computing is
that it reduces electricity consumption. Continuous running of
hardware devices such as servers, storage devices, and
network routers and switches is responsible for a large part of
the total energy costs [24]. Cooling server rooms is a further
challenge faced by technical engineers in Jordanian
universities, where summer temperature can rise to 55
degrees Celsius. The cost of purchasing and running
advanced cooling units is very high [25], and adopting cloud
computing virtual servers would remove much of this expense.
One IT manager (DM9) said:

It is very important to know that the implementation of
cloud computing and physical servers is very different.
The implementation cost of cloud computing is almost
zero because there is no need to buy any hardware or
software at the very beginning. Therefore, we need to
study the return of investment in cloud computing
adoption for the short and long term, which | believe
will be very useful from financial perspectives for this
institution.

As a result, the cost-benefit of the adoption of cloud computing
by JHEIs has a positive link with the usefulness factor, as it
could reduce overall expenses by avoiding running costs and
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hardware and software upgrades. Thus, cost-benefit is one of
the most important motivators for adopting cloud computing.

3.2 Trialability of cloud computing has an influence over
perceived usefulness

Adopting a trial version of cloud computing services and
applications enables Jordanian universities to experiment with
this technology, even if it is only on a limited basis [26]. A trial
version can provide a better vision of the technology, with the
opportunity to discover the advantages and disadvantages of
cloud services, which might positively persuade JHEIs to
adopt cloud computing. According to Rogers [20], trialability
usually increases the opportunity for adoption.

Trialability is usually important for adopters, and here
in Jordan, we are very late adopters not just in cloud
computing but also in any technology. Therefore, it is
very important to adopt a trial version first before the
full implementation (P22).

Trialability is a key advantage that positively influences the
usefulness factor; it allows for feedback encouraging more
informed decisions on whether to accept or reject cloud
computing.  Accordingly, the  technology-organization-
environment-quality framework for cloud computing adoption
in higher education (TOEQCC framework) introduced in this
paper directly links trialability and usefulness.

3.3 Disaster recovery of cloud computing influences
perceived usefulness

According to P21, Jordanian universities continue to seek
solutions to rationalize the process of backup and recovery.
Cloud computing offers a range of remote automated backup
and recovery services [27]; a significant solution to the
universities’ problem that influences perceived usefulness. As
the dean of one computer science school (DM5) said:

Backup and restoring university data considered as
one of the most important issues that we have to face
almost every day. We have a local SAN storage for
backup purposes. However, the SAN storage unit is
inside the server room. This will not help us to restore
the data in the case of any disaster.

An IT manager (DM6) largely agreed

I believe that backup and disaster recovery in cloud
computing is the second useful feature after the cost
reduction. In 2012, the university cooling system
suddenly stopped working. It was in the middle of the
summer term and after 30 minutes one of the main
storage units caught fire. The internal cables were
destroyed and we lost the data stored in that unit.

As can be seen from these comments, data backup and
disaster recovery are a priority in Jordanian universities and
are vital in the case of the unexpected loss of data. Cloud
computing storage can deliver several backups, from different
geographical locations [28]. This service is, therefore, a useful
solution to Jordanian universities’ data disaster recovery
challenge.

Thus, disaster recovery and perceived usefulness are linked.
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This finding agrees with Jost [29], who argued that the disaster
recovery service enables cloud users to recover their data in
the event of a natural disaster (e.g. earthquake, flood, fire) or
unexpected error by humans or machine. Since user data and
applications are saved at different geographical locations, with
several backup copies, data backup and recovery are a useful
feature which can be considered as a motivator in the
adoption of cloud technology by JHEIs.

3.4 Scalability of cloud computing has an influence on
perceived usefulness

Cloud computing technology offers end users the flexibility of
adding or removing nodes, servers and resources dynamically
[26], and enabling HE institutions to customize the virtual
resources based on upscaling or downscaling requirements
[30]. Scalability, therefore, is one of the useful characteristics
of cloud computing technology and is considered as a
motivator for adoption [28]. Interviewees argued that the
process of upgrading and utilizing new resources in Jordanian
universities is a complicated process requiring much time and
effort by the technical staff. An IT manager in one of Jordan’s
private universities (DM3) explained that:

To add a new server is a long process starting with an
offer tender to local companies, then sorting the
offers, comparing the prices with technical
specifications, and finally conducting the selection
process. This usually takes at least six weeks. In
addition, it is not possible to remove servers, not in
use. This long process can be eliminated by using
cloud computing, which enables the university
technical team to add or remove any server with one
click.

Based on the above, it can be argued that scalability has a
direct influence over the attitude to cloud computing in the
TOEQCC framework.

3.5 Security and privacy may have a negative effect on
behavioral intentions of the use of cloud computing
technology

In the views of potential stakeholders in cloud computing

technology in JHEIs who participated in this research, security

and privacy are the most important negative influences on the
adoption of cloud computing by JHEIs. Almost all the

participants in interviews and 74% of the survey (see figure 1)

expressed a negative attitude towards adopting cloud

computing as regards the privacy and the security of data.

Perceived value of cloud computing as a facilitator
of knowledge sharing

40
m Yes

B No

20 = No answer

Number of participants
&

10

Figure 1. The influence of security and privacy concerns in the
adoption of cloud computing by higher education institutions in
Jordan, as perceived by research participants.
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In particular, most of the interviewees exhibited negative
behavioral intentions towards using cloud computing

when the researcher raised the issue of the security of critical
data. Most of the decision-makers and academics interviewed
(e.g. DM3, DM7 and P3) ranked security and privacy as the
top concern in the use of cloud computing technology. This
top-priority concern is correlated with the behavioral intention
of users towards this technology. Users’ data in cloud
computing would no longer be under university control, but
under the control of the service provider, and stored physically
outside the university at remote sites [26].

3.6 Compatibility of cloud computing has an influence on
perceived ease of use

Compatibility is the extent to which cloud computing
technology is consistent with the in-house technology, existing
resources, and software and hardware already adopted by a
JHEI [15, 20]. Evidence from senior academic and technical
staff, and the researchers’ direct observation of university
server rooms and computer laboratories, suggests that the
greater the compatibility between cloud computing and in-
house systems, the easier it will be to adopt cloud computing
in JHEIs. Consistency between cloud computing and in-house
applications and services will also influence the ease of use
and adoption of the new technology. The findings from this
study also argue that compatibility is the main challenge to be
faced during the implementation phase, especially in the
migration step. As one IT manager (DM8) said:

The cloud computing implementation process consists
of many stages. | believe that the big challenge is how
to migrate cloud computing advanced database
services with our old databases. We have thousands
of records stored in our databases for more than 20
years. Cloud computing platforms have to be at least
partly compatible with these

records and databases. Otherwise, it will be very
difficult to adopt cloud technology.

Perception of data security risks
being assocciated to cloud computing

£ =0
=
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(]
= 60
=
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= 20
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Figure 2. The potential of cloud computing as a mechanism to
improve knowledge sharing in higher education institutions in
Jordan, as perceived by research participants.

The compatibility of cloud computing with in-house resources
and devices thus has a significant effect on the ease of use
and adoption of this technology. This feature can be
categorized in two groups: compatibility with JHEIs’ devices
and resources, and compatibility in the process of migrating
cloud computing to in house hardware and software (e.g.
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servers, databases, e-learning applications). In brief, a high
level of compatibility means easier use and adoption of cloud
computing technology in JHEISs.

3.7 Knowledge sharing and attitude towards using cloud
computing are linked
Knowledge sharing has a significant role in the success of any
institution [31]. According to Sultan [32], cloud computing
enables users to share their experience, skills and personal
knowledge. In the context of HE, the need to share scientific
knowledge motivates lecturers and students to use ICT. The
findings of this study argue that cloud computing features
could improve the sharing of knowledge between lecturers and
students, and almost all interviewees agreed that cloud
computing would enhance it. The need to increase knowledge
sharing in Jordanian universities is an important factor that
influences the attitude towards using cloud computing
technology. According to our survey, 57% of students believe
that the adoption of cloud computing will improve knowledge
sharing in JHEIs. Most of the interviewees emphasized the
need to share knowledge in order to improve the quality of HE
outcomes in Jordan, and the value of new technology in
achieving this. In brief, the need to increase knowledge
sharing in JHEIs positively influences attitudes towards using
cloud computing technology and may influence the quality of
students’ and lecturers’ work.

3.8 Usage level of ICT has a relation with perceived ease
of use and attitude towards using cloud computing
The frequency of IT use could influence the ease of use, and
the results from our survey showed that 92% of students use
the internet daily. Accordingly, JHEIs students appear to have
good experience and skills in using internet services in
general, which could influence their ease of using cloud
computing, hosted on the internet network. However, as
shown in figure 4, 43% of participants had never used cloud
computing itself; 18% had used it for less than one month,
12% for six months, 8% for a year, and 19% for more than one

year.

Internet use by students

2
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L
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S 80
t
a 60
°
3 © B Tota
g 20 6% = -
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Daily Once a week Oncea month  Never

Frequency

Figure 3. Frequency of Internet use by participants (i.e.
students in Jordanian higher education institutions).
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How long cloud computing
has been used by students
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Figure 4. How long cloud computing has been used by
participants (i.e. students in Jordanian higher education
institutions).

Although these findings indicate that a large number of
participants had never used cloud technology before, an
acceptable number did have some experience. Some of the
interviewees (e.g. P16 and P19) stated that their use of the
cloud was only for simple applications such as Google Docs,
Microsoft OneDrive, Apple storage applications, and basic
academic services. Such usage may also influence their
attitude towards using cloud computing. This finding appears
to be in line with Al-Hadrami [33], who investigated the factors
affecting the use of web courses in Hashemite University in
Jordan; he found a positive relationship between students’
experience in using web courses and their attitude towards
using innovative technology.

3.9 Higher education institution size

The data collected from the Jordanian Universities showed
that Jordanian public universities’ size (e.g. the size of
facilities, number of students and staff) is much greater than
that of private universities. Accordingly, small private
universities have more flexibility in terms of the adoption of
cloud computing. However, despite the large size of Jordanian
public universities, the findings also show that these
universities suffer from overpopulation.  Accordingly, the
adoption of cloud computing technology could provide more
virtual classrooms, services, and resources, which could solve
the limited capacity of such universities. Furthermore, the
scalability and pay-per-use business model of cloud computing
can provide flexibility in increasing or decreasing the number
of resources, according to students ‘requirements.

4 THE TECHNOLOGY-ORGANIZATIONAL-
ENVIRONMENT AND QUALITY FRAMEWORK
(TOEQCC)

The Technology-Organisational Environment and Quality

framework for the implementation of Cloud Computing in

higher education institutions based on the theoretical
background and the feedback received by stakeholders, in this
research we propose a framework for the implementation of
cloud computing in higher education institutions in Jordan.

This is based on an extension of the Technology Acceptance

Model (TAM) framework from Davis [13] with elements of both

the Diffusion of Innovation (DOI) theories by Rogers (2010)

and the Technological-Organizational-Environmental (TOE)
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theories by Tornatzky et al. [19]. Thus, the proposed new
framework, represented in figure 5, has been named
Technology-Organisational Environment  and Quality
framework for the implementation of Cloud Computing
(TOEQCC) in higher education institutions. Motivators for and
barriers to cloud computing adoption in JHEIs are represented
in the first part of the TOEQCC framework. The second part of
the framework represents the process of cloud computing
adoption by JHEIs, using a process flow diagram to explain
the stages of adoption. In this diagram. The graphical
representation in figure 5 is complemented in this section by a
description in a narrative form. In order to help JHEIs to adopt
cloud computing technology, in this research we have
designed a sequence diagram, which includes five main steps
that JHEIs can run. Such steps can be outlined as follows:
awareness, persuasion, decision, implementation, and
confirmation. The proposed process of cloud computing
adoption in HE institutions in the TOEQCC framework was
developed based on Rogers’ DOI [20] model within the
scenario of JHEI, using cloud computing as the specific
technology. A process flow diagram, seen on the right side of
the TOEQCC framework, was employed to explain the main
stages of cloud computing adoption in HEs. The following
sections illustrate the phases of adoption, adapted from the
original DOI theory [20].

4.1 Awareness of cloud computing technology (Prior
conditions)

The first phase in the process of adoption of cloud computing
in JHEIs is to raise awareness of this technology: this is
considered a pre-requisite for the success of cloud computing
adoption. As a result of this research the awareness level
could be raised through three steps as follows: Addressing the
initial requirements of JHEIs: Once the university stakeholders
are aware of the concept, as well as its benefits and
limitations, it is important to develop a plan to determine the
initial requirements needed for the adoption of cloud
computing, including the needs of students, lecturers,
administrative staff and management.

4.2 Persuasion phase of cloud computing adoption

At the persuasion stage, the decision-making unit attempts to
be more psychologically involved in the process of adopting
cloud computing. This stage is a cornerstone for the next
phase (decision phase) and will provide more realistic
feedback about the technology than the first stage (awareness
phase), which provides only theoretical assumptions regarding
cloud computing’s limitations and benefits. In the persuasion
phase, Jordanian universities seek feedback and detailed
reports about cloud computing from lecturers, students, staff,
technical support teams and financial departments.

4.3 Decision phase

The third phase in the adoption process is to decide whether
to accept or reject cloud computing technology. For this phase,
decision-making units should have detailed reports from the
first and second phases. In positive rejection, the HE
institution provides a report explaining the reasons for
rejection. However, if the HE institution later accepts the
technology, the steps are repeated from the persuasion stage.
Alternatively, negative rejection refers to the decision to
permanently close the door on cloud computing adoption and
never re-enter the adoption process loop.Finally, the decision-
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making unit must accept or reject the adoption of cloud
computing based on the findings of their analysis.

4.4 Implementation Phase

The challenge of the implementation phase lies in the
operational steps required. In order to overcome this
challenge, an approach to implementing cloud computing
follows: The selection of the appropriate deployment model
depends on the university’s existing infrastructure and
requirements: The university must decide whether to select a
public, private, hybrid or community deployment model, based
on the outcome of the previous three phases. Selecting a
suitable cloud computing service model: The aim of this step is
to select one or more cloud service models according to the
university’s requirements, based on the output from the
decision-making unit of previous phases. The process of
selecting the cloud service model is a fundamental task since
selecting an unsuitable model would negatively affect the
relative advantages of cloud computing. The key to selecting a
suitable model is to understand the characteristics of each
one: what solutions does the model provide and do such
solutions fit with the university requirements? Confirmation
phase, final decision, and following up on cloud computing
adoption: In the final decision phase, the decision-makers
attempt to reinforce the decision to adopt cloud computing for
the long-term period. After the initial acceptance for the
adoption of cloud computing, the JHEI normally continues to
use cloud technology. The long-term usage of cloud
computing may consist of asking the service provider to offer
customized applications and services and following up with
new services, maintenance, and updates provided by the
service provider, to maximize the benefits of cloud computing
during the long-term period. However, it is possible to stop
using cloud computing after adopting it, following a
discontinuance decision. If the decision-making unit decided
to discontinue using cloud computing technology and replace
it with any other innovation technology the TOEQCC
framework suggests repeating the process of the adoption of
potential innovation technology from the perceived usefulness
and perceived ease-of-use factors. This option can be found
on the right-hand side of the final decision phase. However,
another option is still available from the left-hand side of this
phase, which is considered as the end/exit of the
implementation process. Discontinuing the use of cloud
computing can result from either a replacement decision or a
disenchantment decision [20]. Following the viewpoint
suggested by Legris et al. [34], researchers can use the
external variables to extend the original TAM by suggesting
factors influencing the system design, institution
characteristics, and task characteristics (e.g. nature of the
development or implementation and organizational structure).
Accordingly, the TOEQCC framework employed the
technological, organizational, environmental and quality
factors as external factors as well as feeding the PU and
PEOU from the final decision phase of the process of
implementation. This replacement tended to add more value to
the original TAM variables by suggesting specific factors
discovered in this study and extending the original TAM by
connecting the external variables with the DOI theory decision
phase. Finally, replacement refers to the decision to reject
cloud computing by JHEI because another technology
appears to provide better benefits in the future. Discontinuous
means rejecting cloud computing because it proved to be
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inappropriate for the JHEI and did not meet the expected
relative advantages for the long term. In this case, it would be
useful to generate a report to illustrate the reasons for
rejection and how cloud computing failed to meet the

university’s requirements.
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Figure 5. The technology-organization-environment-quality
framework for cloud computing adoption in higher education
institutions in Jordan.

5 CONCLUSION

Despite the intensive use of cloud computing, limited research
has been conducted regarding the use of ICT based on cloud
computing by higher education (HE) institutions in developing
countries, especially in Jordanian universities. In this paper,
the researcher investigated the main factors that may
influence the adoption of cloud computing and have suggested
the TOEQCC framework for such adoption. An interpretive
approach using a qualitative methodology has been employed.
Thirty-one interviews with key stakeholders from eleven
Jordanian universities were performed. The findings suggest
that there are nine barriers and motivators for the adoption of
cloud computing in JHEIs, which are: cost benefits, trialability,
disaster recovery, scalability, HEI size, knowledge sharing,

ISSN 2277-8616

compatibility, the usage level of ICT, and security and privacy.
The TOEQCC framework can be used by JHEIs as a blueprint
for a better understanding of the process of adoption of cloud
computing. It provides the main steps in implementation and
the most important factors affecting the adoption of cloud
computing. It could also be applied in similar contexts in
Middle East countries that share common denominators such
as culture, language, economy, attitude toward using cloud
technology, behavioral intention to use the new technology,
and level of ICT use. Finally, the findings of this research are
expected to be applicable not only to Jordanian society but
also to other developing countries that have a similar culture
and situation, particularly other countries in the Middle East.
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