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Abstract—Cloud Computing has become the dominant technology to offer
unlimited computing for various social and commercial applications. Cloud
computing is also being adopted at the rapid pace for e-Learning. This paper has
illustrated upon the phenomenon of Cloud based e-Learning adoption in the in-
stitutes of universities and institutes of higher education. Critical success factors
for the effective implementing of Cloud Based e-Learning have been identified
through systematic literature review using framework of Denyer and Tranfield
(2009). Further they are clustered into four dimensions namely cloud service re-
silience, university technological maturity, university organizational readiness
and Cloud Based e-Learning imperatives. The results of this research will be
helpful for policymakers and practitioners of e-Learning in implementing Cloud
Based e-Learning Platform.
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1 Introduction

The quick growth in the infrastructure of the Information and Communication
Technology (ICT) has enhanced the area of usage & quality in information technolo-
gy (IT) applications, a massive development of Interactive web-based apps are going
on in each field [1]. e-Learning has no exception, due to its vast range capacity as
learning model with a lot of facility for knowledge distribution from any place, any-
time to anyone, it has grown up into a widely accepted tool for the successful teaching
and learning [2]. Many universities and institutes of higher education have adopted
online-Learning in their teaching and learning modules, and this development contin-
ues for lifelong learning models as well [2].

The e-Learning technology can improve the process of teaching and learning by
using different application of IT. The requirement of such applications is different in
different geographical locations, depending upon requirement of educational institutes
for new technology and support, population and financial status and condition of IT
services of that location [3]. e-Learning can deliver knowledge irrespective of the
geographical location of the Instructor to their Students. It can also Improve the com-
munication between the Students and the Instructors and help Students to learn and
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utilize the e-Learning material according to their convenient time without wasting
time in collecting and photocopying the e-Learning materials [4].

The changing scenario of the financial status of the world and globalization with
other factors are putting pressure on universities and institutes of higher education for
ensuring suitable IT applications for its teaching and learning and research undertak-
ings [5]. Due to advancement in IT applications, there is enormous demand from the
Students and Instructors for adopting new IT Applications, Instrumental for a good
experience in teaching and learning. Using Cloud Computing may be one of the solu-
tions for getting access to new IT infrastructure for fulfilling present demand with
financial savings. Cloud Computing can help in developing educational software as a
service for interactive Cloud Based e-Learning, online storage of the Digital Library
for the use of Students and Instructors, collaborating Wikis, Blogs and connectivity of
network devices for accessing the services of the Cloud Computing [5].

Cloud Computing is latest and fastest rising sectors of the IT. Its capability of geo-
graphic distribution, cost-effectiveness in the form of automated systems and open
source software makes it an attractive option for educational institutes. Smaller size
institutes lack financial resources to utilize full use of IT, but Cloud computing offers
them the availability of quality education, particularly in underserved and distant
communities. It can also allow interactive and vibrant learning experiences by ena-
bling Students and Instructors of different geographical locations to communicate and
team up for exploring new learning methods [3].

This paper introduces the phenomenon of Cloud Based e-Learning in universities
and institutes of higher education. This paper will explore the critical success factors
through literature review that will help in the implementation of Cloud Based e-
Learning. This paper is organized into the following different sections: In Section 2,
the phenomenon of Cloud Based e-Learning is presented. In Section 3, Methodology
to identify the critical success factors is mentioned. Section 4 gives the detail of the
critical success factors. Thereafter sections are discussion on results, limitation, future
research, and conclusion.

2 Cloud Based e-Learning

Cloud Computing has been defined by US National Institute of Standards and
Technology (NIST) as “a model for enabling convenient, on-demand network access
to a shared pool of configurable computing resources (e.g., networks, servers, storage,
applications, and services) that can be rapidly provisioned and released with minimal
management effort or service provider interaction” [NIST]. More simplified and
working definition of Cloud Computing is as ‘‘A development, deployment and de-
livery IT model for transmitting services, products and solutions through the Internet’’
[6]. It helps in the utilization of resources for enhancing the scalability and the acces-
sibility of the IT applications [2]. NIST further defined five essential characteristics of
Cloud Computing such as On-demand self-service, Broad network access, Resource
pooling, Rapid elasticity and Measured Service. There are three primary service de-
livery models such as Software as a Service (SaaS), Platform as a Service (PaaS) and
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Infrastructure as a Service. Moreover, there are four deployment models such as Pri-
vate cloud, Community cloud, Public cloud and Hybrid cloud. There are multiple
institutions and technologies that make it work as shown in Figure 1.
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Fig. 1. Cloud Computing Environment [7]

e-Learning is the use of Information technology and services (for facilitating the
educational contents to users) by connecting people (Instructors and Students) for the
teaching and learning purpose [8]. e-Learning has grown an essential tool for the
teaching in the classroom as well as for self-study learning and gaining new
knowledge [9]. Even though e-Learning is helping a lot in knowledge transfer, still
there are many limitations and inability to fulfil many requirements of learners in
providing many resources [10]. For example, as the number of students are increasing
the need of more physical hardware equipment, system development and more re-
sources to troubleshoot the problems are required. The present e-Learning system has
a limitation in fulfilling the dynamic scalability demand of storage and other resources
[10]. This can be solved by using the cloud computing [11].

Cloud computing is a highly useful technology with a lot of advantages such as ini-
tial saving in the cost, easily availability of the data at any time, improving perfor-
mance, efficiently updating the e-Learning software and benefitting for Instructors
and students [12]. Both private, as well as government sectors, are looking for the use
of cloud computing in a different domain such as education, healthcare and other
public sectors. By taking care of the human factors and the technical factors, they can
achieve more success in the use of cloud computing [13]. Use of cloud in e-Learning
has been discussed in many research studies.

[14] describe the different characteristics of the present e-Learning system as well
as cloud computing and presented architecture of e-Learning system by combining the
features of cloud computing. [15] evaluated the adoption of cloud computing in e-
Learning with its advantages and disadvantages. [9] studied the effect on economy in
implementing the cloud computing technology in educational services. [16] studies
the benefits of combing e-Learning and cloud computing in the higher educational
institutes. [17] discussed the challenges and the advantages of implementing cloud
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computing in the Malaysian institutes of higher education. These studies show clearly
that the phenomenon of Cloud Based e-Learning is gaining momentum. At this junc-
ture identification of Critical Success Factors (CSFs) for the effective implementation
of Cloud Based e-Learning at universities and institutes of higher education will be
very helpful. Following sections present methodology for deriving the critical success
factors for Cloud Based e-Learning and describe them.

3 Research Methodology

Critical Success Factors are defined as “the limited number of areas in which re-
sults, if they are satisfactory, will ensure successful competitive performance for the
organization’’ [18]. The theory of CSFs is widely used in the information systems
area such as [19] and also in e-Learning area such as [20]-[22]. To identify most
relevant and important CSFs for Cloud-Based e-Learning systematic literature review
following five steps of were adopted:

Step 1: Question Formulation: Identification of CSFs for effective implementation
of Cloud Based e-Learning.

Step 2: Locating Studies: Following Search Strings consisting of Keywords and
Boolean operator of “+”, were used on Google Scholar, IEEE Xplore Digital Library,
Science Direct, ACM, Springer, and Taylor & Francis databases.

“Cloud Computing” + “e-Learning” + CSFs

“Cloud Computing” + “e-Learning” + “Critical Success Factors”

“Cloud Computing” + “e-Learning” + “Factors”

Step 3: Study selection and evaluation: Studies that were giving some important
factors being considered in the adoption model or generally in the context of universi-
ty and institute of higher education and cloud computing and/or e-Learning or gener-
ally, were selected and ended up with 24 articles.

Step 4: Analysis and synthesis: All the factors identified were entered in the spread
sheet software and highlighted with multiple colors that appeared in multiple studies.
The most frequent and significant factors were identified and clustered into four sub-
domains.

Step 5: Reporting and using the results: After analysis, the results were presented
in the tabular format and CSFs are explained. Also, the results were discussed so as to
make it easier to apply the findings of the study.

iJET — Vol. 14, No. 1, 2019 143



Short Paper

Critical Success Factors (CSFs) for Cloud-Based e-Learning

4 CSFs for Cloud Based e-Learning

Table 1. CSFs for Cloud Based e-Learning

Dimensions Factors References No.
Cloud Service Resili- |Cloud Data Security [23], [24], [25], [26], [27], [28], [29].[15] , [31], 19
ence [32], [33], [34], [3], [36], [9], [5], [37], [38], [11]

Availability & Relia- |[39], [24], [27], [32], [33], [34], [36] 7

bility

Customizable Service |[23], [27], [31], [36] 4

Level Agreement
University Techno-  [Network Bandwidth [23], [25], [15], [34], [3], [9], [5], [11] 8
logical Maturity Compatibility [40], [261, [27], [31], [33] 5

Technical Support [25], [27][26],[31] 2
University Organiza- |Management Support ([40], [23], [24], [25], [15], [33], [34], [3], [5], [38], |11
tional Readiness [11]

Human and Resource |[23], [25], [9], [5], [11] 5

Readiness

Complexity [40], [27], [28] 3
Cloud Based E- Cost [40], [26], [27], [29], [33], [34], [9], [5], [11] 9
Learning Imperatives |Flexibility

Ease of Use [41], [28], [36] 3

Relative Advantage [40], [27], [28] 3

Cloud Data Security: The risks and challenges associated during the execution of
Cloud computing and usage of e-Learning data on the Cloud Computing in the Uni-
versities [28]. Using e-Learning through Cloud has more leads over traditional e-
Learning, It is easy to maintain security updates, privacy of the data and user infor-
mation, which will not only increase the confidence in the system but also reduce the
overall cost to the users [26].

Availability & Reliability: One to the main aims of using the Cloud Computing by
the Universities is its feature of Availability & Reliability [41]. It is in using e-
Learning so that it should increase the Availability of the e-Learning system by de-
tecting any failure of its services and nodes, without disturbing the e-Learning opera-
tions [26]. The technology should be Reliable and Stable during the peak hours of the
usage [3].

Customizable Service Level Agreement: SLA is the Service level agreements be-
tween the service providers and the e-Learning units of the Universities as users. Uni-
versities need to take Cloud services according to their need and requirements only
[23].

Network Bandwidth: The Internet speed and data accessibility to the users is the
major requirement of Cloud based e-Learning [25]. Good bandwidth helps users to
use unlimited CPU and vast storage space of the system [28].

Compatibility: It is the ability of the Cloud Computing system to work together
with the Data, documents and the e-Learning System of the universities [43].
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Technical Support: Training and Technical support to the user is important in the
success of any system. Many studies found that support and training play significant
role in the technology acceptance [41].

Management Support: The execution of Cloud based e-Learning in the universities
is strategically depend on the support and attitude of the University’s top Manage-
ment. Their awareness, understanding, consent and releasing of the funds are im-
portant in migrating or implementing the cloud-based services [23].

Human and Resource Readiness: The readiness of the Students, Instructors and the
Technical staff to use the services of the Cloud Computing and IT application as well
as the computing resources such as e-Learning applications on computer, storage
servers and other necessary network services come under this CSF [25].

Complexity: It is the degree of difficulty in utilization of Cloud based e-Learning
system. It is considered as Barriers of the system, which needs to be identified in the
current system and solved [40].

Cost Flexibility: Cloud computing is an emerging information technology being
used in the field of Education industry due to flexible pricing model. Its features of
automated system based on open source system and reduced cost in usage of the sys-
tem, are helping to achieve this [3].

Ease of Use: Simplicity in the system develops the users’ ability to use the system
for enhancing their performance. Usage of the system increase the performance but
the evaluation of the effort it will take to use such a system is also important [28].
User’s degree of believe about the easiness of the system helps them in the usage of
the system.

Relative Advantage: It is the degree of user’s trust in the Cloud based e-Learning
system and will be more useful for their success in the academic studies and perfor-
mance [41].

5 Discussion on Results

In the present context of Knowledge society and economy, e-Learning has become
an economical and viable tool to educate the masses. The success of e-Learning is
dependent upon the creation of virtual platforms that replicate the advantages of tradi-
tional means of education at one hand and circumvent its pitfalls with the help of
technology. In order to achieve this Cloud Based e-Learning holds the solution that
fulfills the need of on-demand and infinite computing resources. This study has iden-
tified twelve most important CSFs essential for effective implementation of Cloud
Based e-Learning categorized into four domains.

¢ Cloud Service Resilience: Cloud service providers and producers have to ensure
the security of the complete environment. Any lapses in the security can lead to
mistrust from all stakeholders. Similarly, as the convenience is the integral factor
in the e-Learning therefore the availability and reliability of the services are para-
mount. Also, the providers must offer customizable service level agreement as the
size of students will vary institution to institution and course to course hence the
service.
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o Institutions’ Technological Maturity: In order to avail all the features of Cloud
Based e-Learning institutions’ must have optimum level of network bandwidth. Al-
so, the Institutions’ e-Learning Applications must be compatible with the Cloud’s
systems. Also, one key factor is the efficient technical support for all the stake-
holders.

¢ Institutions’ Organizational Readiness: Top management support is very essen-
tial for any major IS adoption so is the case with Cloud Based e-Learning also.
Also, the readiness of students, instructors and technical staff to use Cloud Compu-
ting and IT applications along with computing resources of e-Learning is essential.
On the other hand, the complexity in the current system should be simplified.

¢ Cloud Based e-Learning Imperatives: This dimension addresses essential factors
that are needed to close the loop of ecological cycle of Cloud based e-Learning.
The cost flexibility is one of the primary reasons to move on it and should be ascer-
tained in the letter and spirit. Similarly, the system should remain easy to use for
the most complex tasks. Lastly, there should be perceivable relative advantage to
move onto the Cloud-Based e-Learning System.

6 Limitation, Future Research and Conclusion

This research has illustrated upon the phenomenon of Cloud Based e-Learning in
universities and institutes of higher education and found it to be in the growth stage.
CSFs are very instrumental to achieve success in any domain. This paper has identi-
fied twelve CSFs and clustered them into four sub-domains such as cloud service
resilience, university technological maturity, university organizational readiness and
Cloud Based e-Learning imperatives. The CSFs will be very helpful for the imple-
mentation of Cloud Based e-Learning Platforms. In Future studies most important
Barriers or challenges for Cloud Based e-Learning can be identified. Similarly, the
relationship of CSFs and Barriers may be established to priorities and to know the
influence of them. Additionally, these CSFs have been identified through systematic
literature review and may further be verified through survey and statistical analysis.
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