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Abstract—Cloud computing is considered as a new innovation which 
essentially influences teaching and learning forms in the educational sector. 
Utilizing this innovation, not as it were, upgrades the quality of teaching and 
learning, but also diminishes overhead consumption of instructive education. In 
spite of the beneficial points of interest of cloud computing, in any case, its 
adoption is still distant from its full potential, particularly in university settings. 
However, not a large number of studies exist in regard to the adoption of cloud-
based e-learning systems. Thus, this research is aimed to develop a theoretical 
research model for the adoption of cloud computing in Malaysian universities. 
For this purpose, the TAM model is used to represent the research framework. 
Moreover, a survey was conducted among 265 cloud-based e-learning 
participants and analysed via Structural Equation Modelling (SEM). The results 
indicate that the adoption of cloud-based e-learning is influenced by need and 
perceived usefulness, although innovativeness is not significant in the intention 
to adopt cloud-based e-learning. 

Keywords—Cloud based e-learning, TAM model, innovativeness, Malaysian 
universities. 

1 Introduction 

One of the fundamental foundations holding strong ties with business-related 
organizations, particularly the government, is higher education [1, 2]. In addition to 
this, the future of the education system consists of a growing utilization of technology 
which holds a significant influence on the quality of teaching and works towards the 
betterment of learning in all educational stages. Nowadays, due to lower enrolment 
rates and less physical presence of students in classes, various colleges and 
universities provide the option of distance learning for certain courses and sometimes 
even degree programs. This also takes place via online platforms, with many other 
different teaching models. 

One of the quickly ascending and novel topics in the field of IT is called cloud 
computing. This sector of information technology has become extremely appealing 
towards various educational institutions since it possesses beneficial features 
including geographic distribution, cost-effectiveness in regard to automated systems 
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as well as related open-source software. Generally, due to insufficient financial 
resources, educational institutions of smaller scale are not able to utilize IT to its full 
extent. However, cloud computing provides the capability of quality education in such 
institutions, particularly in remote areas with inadequate service and divided groups. 
Moreover, through strengthening the communication among students and educators 
located in a diverse geographical setting, it offers an opportunity to set up lively and 
interactive learning platforms, work actively in groups and discover more efficient 
and novel learning methods [3]. 

In order to address this gap, the aim of this study is to perform an empirical 
investigation regarding factors impacting cloud computing based e-learning systems 
in universities across Malaysia. By applying the TAM model, a theoretical framework 
is proposed in this research.  

This paragraph gives a brief description regarding the organization of this paper. 
Prior to Section 3, entitled "Related Work", a summary of related studies is provided. 
In Section 4, the proposed theoretical framework is introduced. Section 5 consists of 
the research methodology. Furthermore, a detailed explanation is given regarding the 
testing of the model in Section 6. Ultimately, the final section includes the discussion 
and conclusion of this paper. 

2 Background of the Study 

2.1 E-learning 

Ali [4] has defined e-learning as a technique using which users are enabled to 
advance their learning via a large number of tools namely personal computers, 
notebooks, mobile phones, laptops, tablets, etc. Furthermore, towards knowledge 
enhancement and, therefore, definite and more efficient performance, e-learning 
employs technologies involving information, communication and the Internet. 
Various applications, such as web-based learning, computer-based learning, virtual 
classrooms and digital collaboration, can be associated with e-learning [5]. 

Some of the benefits of e-learning for learners include saving the trouble of 
traveling between classrooms as done in traditional education, real-time broadcasting 
of the latest corresponding information such as policies, ideas and concepts as well as 
ensuring that the coursework remains up-to-date and updated as much as needed.  

In spite of everything, because of various expenses related to network hardware 
such as servers, storage devices, etc, developing e-learning platforms can be 
extremely costly [6]. Aside from that, another major issue in this regard is a shortage 
in platform design as well as management staff [7]. 

2.2 Cloud computing 

Cloud computing possesses a number of existing definitions. For instance, 
according to the National Institute of Standards and Technology (NIST), cloud 
computing is a “model for enabling convenient, on-demand network access to a 

iJET ‒ Vol. 15, No. 8, 2020 5



Paper—Cloud Computing Based E-learning in Malaysian Universities 

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” [8]. 

Sharing services and platforms such as Dropbox and Google Drive are the most 
commonly-used cases of cloud computing. Moreover, cloud computing has proven to 
be advantageous in fields differing from business. Also, considering the popularity of 
online learning which is increasing at an exponential rate, investigating ways through 
which one can overcome the challenges that companies and learning environments 
related to e-learning face becomes crucial [9]. Since cost efficiency is the most major 
power of cloud computing, utilizing such a technology aids in the enhancement of 
cost effectiveness regarding e-learning [7].  

With the utilization of cloud computing, users are no longer required to invest in 
building and maintaining infrastructure related to information technology. When in 
need of computing resources such as application software, all that needs to be done is 
to obtain the corresponding facilities from another organization which acts as a third 
party, after which one can easily gain access to the aforementioned service through 
the Internet. In exchange, due to the usage of computing power, users can send their 
payment to the service providers. Simply put, users of the cloud environment are 
enabled to bring their expenses regarding hardware resources and maintenance in 
relation to information technology to a minimum as they are not required to purchase 
any hardware or software in order to run business-related applications [10]. 

2.3 Cloud-based E-learning systems 

Cloud-based e-learning systems are the future of the e-learning technology and 
related infrastructure. A cloud-based e-learning system is stated to be a subdivision of 
cloud computing in regard to the field of education. Furthermore, towards 
strengthening the traditional e-learning infrastructure, it is in possession of all supplies 
including both hardware and software resources. After the virtualization of study 
materials related to e-learning systems in cloud servers, they will be ready to be rented 
from cloud vendors and utilized by learners and related educational businesses [10].  

Through sharing pools of configurable resources namely servers, applications and 
services, cloud computing has overcome the challenge of high costs in regard to e-
learning [7, 11].  

As stated in previous research [12], implementing e-learning with the technology 
of cloud computing provides various benefits as follows: 

• Lower costs: Using the cloud environment provided by their personal computers, 
mobile phones and tablets, users are enabled to run all related applications with 
minimum configuration of internet connection. 

• Enhanced performance: No performance-related issues occur as client machines 
function because many of the corresponding applications and processes of cloud-
based e-learning applications are already reserved in the cloud. 
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• Immediate software updates: E-learners always receive updates immediately. 
This is due to the fact that all software is updated automatically in the cloud source, 
as a result of cloud-based e-learning applications running with cloud power.  

• Strengthened compatibility regarding document formats: E-learning 
applications running on cloud power possess much more enhanced compatibility 
with various formats of files and fonts which might not be read properly in certain 
personal computers or mobile phones.  

• Advantageous for learners: Cloud-based e-learning provides a large number of 
benefits for students. For instance, almost all their student work can be done online, 
including taking courses, taking part in examinations, receiving feedback from 
their teachers as well as sending and receiving projects and assignments to and 
from their instructors.  

• Beneficial for instructors: Various advantages can also be gained by teachers 
from cloud-based e-learning. Many of their tasks can be performed online, such as 
preparing test papers, composing learning resources of more advanced content for 
students via content management, assessing students' tests, homework and projects, 
sending feedback to students and communicating with them in online forums. 

3 Related Work 

Prior works of research exist on the subject of cloud computing. In spite of that, 
either these studies have been conceptual or the focus of a large number of them has 
been on the infrastructure related to cloud computing in the higher education. Also, 
cloud computing is currently being applied in various universities across developed 
nations, namely the United States and the United Kingdom [2, 13]. 

Previous research has taken place by Shahzad et al. [14] in which they have 
discussed the advantages and corresponding challenges regarding the utilization of 
cloud technologies in the Malaysian higher education system. According to their 
study, many benefits can be gained from this technology in institutions of higher 
education, particularly in regard to world ranking of these educational institutions. 
However, a number of challenges are simultaneously being faced by the technology of 
cloud computing, including problems related to security and privacy, inadequate 
professionalism and low Internet speeds in certain locations. Nevertheless, due to this 
technology's many beneficial factors such as the capability of solving problems at 
lower expenses as well as easier sharing, access and management of information, it 
has a tremendous potential to further be developed.  

As mentioned in previous studies [15], a number of factors limiting the adoption of 
cloud computing in the Czech Republic include data security, IT governance, service 
availability as well as dependence on service providers.  

According to a study in Bangladesh [16], some major factors contributing to the 
adoption of cloud computing in the University of Dhaka in Bangladesh consist of lack 
of adequate infrastructure, service availability and utility in education. Moreover, 
another work of research [17] refers to problems related to privacy and security as 
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challenges faced in the process of the utilization of cloud computing in Sudan's higher 
education. 

Also, in a study in Vietnam [10], it was stated that factors such as performance 
expectancy (perceived usefulness), social impacts, hedonic motivation and habit all 
affect cloud-based e-learning adoption.  

 Furthermore, the readiness as well as basis for the adoption of cloud computing in 
the higher education was explored by a study in the United Arab Emirates [9]. It was 
established by this study that after feeling such a technology can be easily utilized, the 
probability of users adopting cloud services in their educational systems increases. 
Therefore, this determines that ease of use plays an important role in the 
corresponding attitudes and behaviours of university students. Also, another study 
exists regarding the advantages as well as challenges in the utilization of cloud 
computing in e-learning [18]. According to most aforementioned studies, security acts 
as an important factor in the adoption of cloud-based e-learning systems. 

Towards a comparison between the Middle East and Europe, a work of research 
was carried out in which the adoption of cloud computing as well as its 
intercontinental variation was the main topic of discussion. The results indicated that 
European countries had a greater tendency to adopt upgraded technology, whereas the 
traditional technology was still favoured in the Middle East. In regard to the security 
issues remaining to be handled, specific centres are set up in Europe while Middle 
Eastern nations namely Oman and Qatar are dealing with security problems consisting 
of privacy, integrity and security. Moreover, in the Middle East, education via cloud 
computing is only going through its initial phase [19].  

4 Research Framework 

4.1 Technology acceptance model 

Among the many theoretical models for explaining the adoption of particular 
systems or services, the TAM proposed by Davis is one of the most widely used 
frameworks [20]. The TAM model assumes that when someone is introduced to a new 
technology, his or her decision to use it will be influenced by a number of factors 
[21]. TAM is one of the most popular theories that are applied extensively in order to 
explain the factors responsible for the adoption of technology [22]. Many works of 
research have demonstrated that perceived usefulness and ease of use influence the 
ways users accept a new innovation or system. This suggests that computer usage is 
decided by a behavioural intention to use a system, which is jointly determined by 
perceived ease of use and perceived usefulness. Previous studies indicate that if an 
individual perceives a system to be easy to use, he or she is more likely to perceive 
the system to be useful as well [23, 24]. 

The TAM model has been widely employed in the context of cloud computing 
adoption [9, 25], learning management systems [21] and the examination of factors 
affecting mobile devices in the educational sector [26]. Although the TAM has been 
integrated within the educational and technology perspective since the 1980s, it is 
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extended and expanded in a different context whenever a new technology is 
introduced [9]. 

4.2 Hypothesis development 

Figure 1 consists of a summary of the research model as well as the hypotheses. 
According to previous studies, security and trust are important factors in the adoption 
of new technology. Furthermore, the TAM is utilized in this study. Previous literature 
in the field of technology acceptance has proposed various factors including perceived 
ease of use (PEOU) and perceived usefulness (PU) and has proven their influence on 
the behavioural intention to use and adopt new technologies [27].  

Perceived usefulness: Davis [20] defines perceived usefulness (PU) as the degree 
to which a person believes a system can enhance his or her job performance. 
According to this study, learners concluded that the corresponding cloud-based e-
learning system was helpful in regard to their performance. Moreover, the individual 
learner would be more satisfied with e-learning [10]. Therefore, this study suggests 
the following hypothesis: 

H1: Perceived usefulness has a positive effect on cloud-based e-learning intention. 
Perceived ease of use: It is defined as the degree of ease associated with the usage 

of a system [10]. Simplicity in a system develops the users’ ability to utilize the 
system towards the enhancement of their performance. Usage of the system increases 
performance but the evaluation of the effort it will take to use such a system is also 
important [28]. Therefore, this study suggests the following hypothesis: 

H2: Perceived ease of use has a positive effect on cloud-based e-learning intention. 
Trust and Security: The key goals of information security are to protect the 

confidentiality, integrity and availability of data regardless of the form the data may 
take [29]. Security is evaluated as a cloud-computing risk by universities and 
organizations. In the context of this study, students are expected to be more likely 
motivated to use cloud-based e-learning systems if they trust such systems. Therefore, 
this study suggests the following hypothesis: 

H3: Trust and security have a positive effect on cloud-based e-learning intention. 
Need: Universities need cloud computing due to ever-changing technological 

improvements and also to satisfy their technological needs [30]. In this respect, need 
is added to this study to represent the importance and need of cloud-based e-learning 
systems for students and lecturers. Therefore, this study suggests the following 
hypothesis: 

H4: Need has a positive effect on cloud-based e-learning intention. 
Innovativeness as a moderator: Agarwal and Prasad [31] proposed 

innovativeness in the domain of information technology as a new construct, 
developed from previous works including Rogers’. It is defined as the “willingness of 
an individual to try out any new information technology”. Moreover, it is understood 
as a trait and conceptualized to be invariant across situational considerations. Many 
studies have employed innovativeness to adopt new technologies. For instance, it is 
used with the UTAUT2 Model [10]. A new contribution of this study to research of 
this kind is the utilization of innovativeness as a moderator with the TAM model, 
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along with need as a new variable which is added to this model, as mentioned above. 
Therefore, this study suggests the following hypothesis: 

H5: Innovativeness will moderate the relationship between perceived usefulness 
and cloud based e-learning intention. 

H6: Innovativeness will moderate the relationship between perceived ease of use 
and cloud based e-learning intention. 

H7: Innovativeness will moderate the relationship between Trust and Security and 
cloud based e-learning intention. 

H8: Innovativeness will moderate the relationship between Need and cloud based 
e-learning intention.  

H9: Innovativeness has positive effect on cloud based e-learning intention.  

 
Fig. 1. Research Framework 

5 Methodology 

5.1 Population and sampling 

The target population in this study is higher education students and lecturers in 
Malaysian universities. The participants in this study were lecturers and students from 
two important universities in Malaysia, Universiti Sains Malaysia (USM) and 
Universiti Utara Malaysia (UUM). The study used convenience sampling for data 
collection [32]. 

The sample size of 200 to 500 is considered sufficient for multivariate data analysis 
[33]. Also, researchers have asserted that a sample size larger than 30 and less than 
500 is appropriate for many works of research [34]. 
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5.2 Instrumentation 

In this study, the survey questions are divided into two sections A and B. Section A 
consists of the demographic profile of the respondent. This section seeks information 
regarding respondents, including their gender, age, level of education, position and 
experience. Section B includes a set of 21 questions compiled to represent the 
constructs. Furthermore, perceived ease of use (PEU) and usefulness (PU), trust and 
security (TS), need (N), innovativeness (INN) as a moderator and finally, cloud 
computing-based e-learning intention (CCEI) are adopted from [10], [29], and [30]. 

The measurement of the items is done by using seven Likert-type scales. A seven-
point scale is used to allow respondents in the universities to express how much they 
agree or disagree with a particular statement. Each point of the scale is defined as 
follows: 1= Strongly disagree, 2= Disagree, 3= Slightly disagree, 4= Neither agree nor 
disagree, 5= Slightly agree, 6= Agree, 7= Strongly agree. 

The questionnaire is written in the English language and the contents are then 
proofread and checked for meaning and grammar. In order to ensure the validity of 
items in the measurement of the research variables, the questionnaire was sent to four 
experts for review. The experts' opinions are expected to enhance the conceptual 
research framework variables as well as the survey instrument and to consequently 
cause the research study to become more scientific and authentic.  

5.3 Data collection 

The data is collected by online using Google forms, 265 respondents were 
obtained. The demographic information of the respondents is summarized in Table 1. 

Table 1.  Profile of the respondents (n=265) 

Variable Description Number of Respondents % 

Gender 
Female 142 53.6 
Male 123 46.4 

Age 

19-23 124 46.8 
24-30 84 31.7 
31-40 50 18.9 
Above 40 7 2.6 

Education  
Bachelor’s degree 240 90.6 
Master’s degree 7 2.6 
PhD Degree 18 6.8 

Position 
Lecture 16 6.0 
Postgraduate 28 10.6 
Undergraduate 221 83.4 

Experience 
Good in Cloud Computing 40 15.1 
Average in Cloud Computing 176 66.4 
Bad in Cloud Computing 49 18.5 
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6 Data Analysis and Results 

The quantitative data collected have been analyzed using Smart Partial Least 
Square M3 Version 3.2.7 and SPSS version 22. PLS-SEM is a technique to estimate 
causal relationship among variables. Following a two-stage analytical procedure, 
measurement model is analyzed first to assess the reliability and validity of the 
instrument and then hypotheses were tested through a structural model.  

6.1 Descriptive statistics of the variables 

The mean of all the six latent variables varies from 5.02 to 5.57, whereas the 
standard deviation varies from 1.039 to 1.363 on a seven-point Likert scale. However, 
the values of the mean of all the variables were found to be higher than the midpoint 
3.50. The dispersion of values reported through standard deviation indicates that the 
highest value shown was from innovativeness and the lowest value shown was from 
perceived usefulness. 

6.2 Measurement model assessment 

The main loadings for all the question items explained are more than 0.7 for all the 
latent variables (model variables present in the framework). The minimum value of 
the main loading is 0.810 and the maximum value is 0.969. AVE to measures the 
level of variance captured by a construct versus the level due to measurement error, 
values above 0.7 are considered very good, whereas, the level of 0.5 is acceptable. It 
is found that all the AVE values are greater than 0.7, which shows that the convergent 
validity is very good. Meanwhile, the Composite Reliability is a less biased estimate 
of reliability than Cronbach’s Alpha, the acceptable value of CR is 0.7 and above 
[35]. The values in Table 2 are shown to be larger than 0.7, which indicates high 
levels of internal reliability among latent variables.  

Table 2.  Results of measurement model assessment 

Latent variable Question Items Main Loading AVE CR Cronbach's 
Alpha 

Cloud computing-based 
e-learning Intention 

CCEI1 0.953 
0.904 0.966 0.947 CCEI2 0.943 

CCEI3 0.956 

Innovativeness 

INN1 0.829 

0.702 0.904 0.858 
INN2 0.858 
INN3 0.810 
INN4 0.854 

Need 
N1 0.966 

0.937 0.967 0.932 
N2 0.969 

Perceived Ease of Use 
PEU1 0.888 

0.821 0.948 0.927 PEU2 0.909 
PEU3 0.938 
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PEU4 0.888 

Perceived Usefulness 

PU1 0.898 

0.819 0.948 0.926 
PU2 0.913 
PU3 0.928 
PU4 0.880 

Trust and Security 

TS1 0.917 

0.839 0.954 0.936 
TS2 0.928 
TS3 0.911 
TS4 0.909 

*CR: composite reliability, AVE: average variance extracted 

With regard to convergent and discriminant validity, the test described by Fornell 
and Larcker [36] was applied. They state that the square root of the average variance 
extracted (diagonal elements in Table 3) should be higher than the correlations 
between the constructs (off-diagonal elements in Table 3). As this is given for all 
constructs it can be concluded that they are valid and work as intended. 

Table 3.  Discriminant validity of Fornell-Larcker Criterion (n=265) 

  CCEI INN N PEU PU TS 
CCEI 0.951 

     

INN 0.708 0.838 
    

N 0.797 0.651 0.968 
   

PEU 0.706 0.699 0.704 0.906 
  

PU 0.788 0.661 0.762 0.800 0.905 
 

TS 0.615 0.655 0.653 0.653 0.632 0.916 
 
One recent method for measuring the discriminant validity in PLS-SEM is the 

Heterotrait-Monotrait Ratio (HTMT) which was developed by Henseler et al. [37]. 
HTMT represents the estimate for the construct’s correlation with the other constructs 
that should be smaller than one [38]. A correlation closer to one shows a lack of 
discriminant validity. Henseler et al. [37] suggested a threshold of 0.90 when the 
constructs are conceptually similar and 0.85 when the constructs are conceptually 
different. The results of HTMT assessment in Table 4 are indicating the discriminant 
validity of the constructs. 

Table 4.  Discriminant validity of Heterotrait-Monotrait Ratio (HTMT) (n=265) 

  CCEI INN N PEU PU TS 
CCEI 

      

INN 0.782 
     

N 0.848 0.723 
    

PEU 0.752 0.780 0.756 
   

PU 0.839 0.736 0.818 0.862 
  

TS 0.652 0.729 0.698 0.700 0.674 
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6.3 Structural model assessment 

Testing the hypotheses and path coefficients in SmartPLS 3 entails the utilization 
of bootstrapping, a non-parametric statistical approach that draws many sub-samples 
from the sample data and examines models for each sub-sample [35]. For 
bootstrapping options, 5000 sub-samples, one-tailed in regard to the hypotheses, were 
proposed to be positive (+) and a significance level of 0.05 was employed. The results 
of hypothesis and direct relationship testing are presented in Table 5, showing that N 
and PU have a significant effect on CCEI. Regarding the moderating effect, the results 
demonstrate that INN*N -> CCEI is significant. 

Table 5.  Results of path analysis 

Hypothesis Path Beta 
value 

SE t-value p-values Result 

H9 INN -> CCEI 0.225 0.068 3.302 0.000 N/A 
H4 N -> CCEI 0.427 0.088 4.857*** 0.000 Supported 
H2 PEU -> CCEI -0.020 0.081 0.244 0.404 Not Supported 
H1 PU -> CCEI 0.355 0.080 4.446*** 0.000 Supported 
H3 TS -> CCEI -0.023 0.057 0.410 0.341 Not Supported 
H8 INN*N -> CCEI -0.152 0.065 2.325* 0.010 Supported 
H6 INN*PEU -> CCEI 0.082 0.069 1.184 0.118 Not Supported 
H5 INN*PU -> CCEI 0.017 0.066 0.255 0.400 Not Supported 
H7 INN*TS -> CCEI 0.002 0.067 0.025 0.490 Not Supported 

Note: *p<0.05, t>1.645, **p<0.01, t>2.33, ***p<0.001, t>3.06 (one tailed); SE: Standard Error 

Coefficient of determination (R2) refers to the effect of independent variables on 
the dependent variables. The R-squared value ranges from 0 to 1, with 1 defining 
perfect predictive accuracy. Hair et al. [39] proposed a rule of thumb for acceptable 
R2 values with 0.75, 0.50, and 0.25 described as substantial, moderate and weak 
respectively. 

Regarding the value of the coefficient of determination (R2) for the direct effect of 
the latent variables (PU, PEU, TS, N and INN) on CCEI, a value of 0.741 is displayed 
in Figure 2. According to Hair et al. [39], R2 estimates were substantial, which 
indicates the high quality of the proposed model. 

6.4 Predictive relevance of the model (Q2) 

Predictive relevance statistics are used to measure the quality of the PLS path 
model, which is calculated via blindfolding procedures [40]. Also, cross-validated 
redundancy was performed. The Q2 criterion recommends that the conceptual model 
can predict the endogenous latent constructs. In PLS, the Q2 values measured must be 
greater than zero for a particular endogenous latent construct (independent). As shown 
in Figure 3, the Q2 value for this study model was equal to 0.623, higher than the 
threshold limit. Therefore, it supports that the path model’s predictive relevance was 
adequate for the endogenous construct. 
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Fig. 2.  PLS-Path analysis of R-square values (n=265) 

 
Fig. 3. Blindfolding (DV) (Q2=0.623>0) 
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6.5 Goodness-of-fit index 

The Goodness-of-Fit (GOF) of a statistical model is used to describe how well it 
fits into a set of observation's models [41]. The GOF values lie between 0 and 1, 
where values of 0.10 (small), 0.25 (medium), and 0.36 (large) indicate the global 
validation of the path model. The GOF is calculated by using the equation below: 

GOF = SQRT ((Average AVE) * Average R Square)) 
It was calculated from Table 6 that the GOF index for this study model was 

measured as 0.781, is above 0.36 for an excellent PLS model for the data. 

Table 6.   Goodness of Fit (GOF) 

Dependent Variables Average of AVE R Square GoF 
Cloud computing-based e-learning Intention 0.824 0.741 0.781 

7 Discussion and Conclusion 

The development in e-learning has produced innovative functions towards helping 
education and learning endeavours of teachers and students. Numerous educational 
frameworks and functions, particularly e-learning, have been introduced in recent 
years. Thus, understanding the intention of teachers and students towards using cloud-
based e-learning applications is crucial. This study validated the proposed theoretical 
model for predicting the intention to use cloud-based e-learning among teachers and 
students in two Malaysian universities. Moreover, five important factors were taken 
into consideration, including perceived usefulness, perceived ease of use, trust and 
security, need and cloud computing-based e-learning intention with the moderating 
factor of innovativeness.  

This study discovered that perceived usefulness has a positive and significant effect 
on cloud computing-based e-learning. Furthermore, the results support prior studies 
which have shown that perceived usefulness has a significant effect in adopting cloud 
computing in higher education [42]. According to these results, it is quite clear that if 
students and lecturers perceive cloud computing-based e-learning as a technology 
which will be beneficial to them, they will be generally open to using it as well as 
learning it in order to perform their tasks. 

Another important finding of this study is that perceived ease of use holds no 
significance in cloud computing adoption, similar to another work of research [43]. 
As such, collectively, the insignificance of perceived ease of use suggests that 
resistance towards new technologies may not be as pivotal as it once was [44]. 
Another explanation for the insignificance of perceived ease of use is that current 
university students have grown up with computers all around them in their homes and 
schools. Moreover, they have experienced everything regarding computers, from large 
“old-fashioned” desktops to the latest phones which have all up-to-date computing 
capabilities and are yet small enough to fit in their pocket. Although these students 
may not actually understand the real technology behind the screen, they tend to be 
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more likely to accept cloud computing if their “perceived ease of use” is high, which 
means that less effort is required to learn how to use it [42]. 

Trust and security were found not to have a significant effect on cloud computing-
based e-learning intention, since this study is still in an early stage for respondents. 
This finding suggests that it may be worthwhile for universities to educate students 
about the security of cloud computing-based e-learning before introducing it as part of 
their work. 

Another essential and significant factor in this study is need. The technological 
needs of universities arise with the emergence of a competitive global environment. 
As mentioned in prior research [30], one of the five reasons for the usage of cloud 
computing services in businesses is that these services can support their various 
business needs. 

As a moderating effect in this study, it was discovered that perceived usefulness 
and ease of use with innovativeness towards cloud computing-based e-learning 
systems are insignificant. With respect to the effect of perceived usefulness in the 
adoption of different technologies, perceived usefulness with innovativeness holds no 
effect. According to results from previous research, innovativeness captures an 
individual’s willingness to try novel information technology [31]. Therefore, the 
effect of trying new technologies might perhaps reduce the importance of usefulness. 
This is due to the fact that cloud computing-based e-learning is still a relatively new 
topic and many might not comprehend the importance of it yet.  
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