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Abstract—There are several reasons why most of the universities imple-
ment E-learning. The extent of E-learning programs is being offered by the
higher educational institutes in the UAE are evidently expanding. However,
very few studies have been carried out to validate the process of how E-learning
is being accepted and employed by university students. The study involved a
sample of 365 university students. To describe the acceptance process, the
Structural Equation Modeling (SEM) method was used. On the basis of the
technology acceptance model (TAM), the standard structural model that in-
volved E-learning Computer Self-Efficacy, Social Influence, Enjoyment, Sys-
tem Interactivity, Computer Anxiety, Technical support, Perceived Usefulness,
Perceived Ease of Use, Attitude, and Behavioral Intention to Use e-learning,
was developed. The findings showed that TAM served as a suitable theoretical
tool to comprehend the acceptance of e-learning by users. The most critical
construct to explain the causal process employed in the model was E-learning
Computer Self-Efficacy, Social Influence, Enjoyment, System Interactivity,
Computer Anxiety, Technical support, Perceived Usefulness, Perceived Ease of
Use, Attitude, followed by Behavioral Intention to Use e-learning. Practical im-
plications are offered by the outcomes for decision makers, professionals and
developers in how effective E-learning systems can be implemented properly.

Keywords—University students, Technology Acceptance Model (TAM),
Computer Self-Efficacy, Social Influence, Enjoyment, System Interactivity,
Computer Anxiety, Technical support, Perceived Usefulness, Perceived Ease of
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Use, Student’s intention to use E-learning, The structural equation modeling
(SEM), United Arab Emirates.

1 Introduction

Various opportunities and inventions have emerged within the learning environ-
ment of the UAE universities because of the speedy developments in information
technology. A Web-based learning platform that has a practical and more flexible
framework for supporting both teachers and learners is offered by E-learning.
Through E-learning, knowledge can be shared with an extensive audience using vari-
ous tools and systems like Internet, email, discussion groups, Intranet, chat, blogs,
wikis, etc. [1]. Different services are offered by E-learning which can be modified in
accordance with the requirements, knowledge, competency and experience of the
students [2]. E-learning has been incorporated into the university education system in
the UAE to provide greater access to higher education and to enhance the quality of
learning offered in universities. E-learning can be considered as a good mean that
facilitate the delivering process of teaching and learning. There are various ad-
vantages of E-learning to the university students as compared to conventional learning
systems. For example, there are a set of place, time and people limitations in the con-
ventional learning systems use, whereas such limitations cannot be found when em-
ploying E-learning as it can be used at any place and at any time.

E-learning system is linked to technology; hence, it is important for developers and
deliverers to comprehend the way users consider and respond to the E-learning sys-
tems. This will offer them an improved understanding of the way E-learning approach
can be developed and offered to the users in an effective and efficient manner so as to
enhance the learning experience. Even though E-learning systems are being devel-
oped within several universities in the UAE, the success of these systems would be
determined by the acceptance shown by the university students who are heavily in-
volved in such systems. There are two levels at which adoption to technology could
be examined, i.e. at both the organizational and individual levels. This study concen-
trated on the individual level; hence, the emphasis was on university students who
were presently involved in using the E-learning system as part of their routine learn-
ing process. To achieve this, the basis of the research model of this study was the
Technology Acceptance Model (TAM)[3], which is the model used most extensively
to justify the technology acceptance behavior of users [4]. In various studies carried
out on the users’ perceived acceptance of any technology, TAM was employed to
justify the theoretical part of the model. In this study, TAM was taken to be the base
model, along with a few integrated factors, so that the attitude pertaining to the actual
use of E-learning and the behavior intention to use it could be investigated.

2 Literature Review

Various studies are part of the research on E-learning which examine how certain
students’ attributes influence their acceptance and use of online technology. The rea-
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sons why students prefer an online delivery system could include their perceived ease
of use that would be exhibited from their skills they possess regarding their use of the
internet and electronic communication, as well as their capacity to be involved in
independent learning. The perspective of an individual regarding the usefulness of an
online learning is another attribute that may enhance their academic success within an
online setting [5]. In addition, other factors linked to individual attributes include the
social influence of students’ referent groups and students’ outlook with respect to
online learning, and these may influence their preference for online learning [6]-[8].
The actual usage of the technology by the users is affected to a large extent by their
behavioral intention, which is affected by their previous experience of using such
technology [9]-[12]. A comprehensive theoretical framework of E-learning ac-
ceptance and intention to use of university students is put forward in this study is
based to a large extent on the TAM [13]. The study aimed to assess the way by which
the intention to use E-learning of university students was related to specific constructs
like “Computer Self-Efficacy”, “Social Influence”, “Enjoyment”, “System Interactivi-
ty”, “Computer Anxiety”, and “Technical support”, to formulate a general linear
structural model of E-learning acceptance of university students which would offer
implications improvement for school managers or educators to implement E-learning
systems. Certain descriptive features of the use of E-learning and the chosen con-
structs were also identified.

3 Research Model and Hypotheses

A conceptual model of E-learning technology acceptance on the basis TAM is put
forward and assessed in this paper, using previous literature that employed TAM in
the context of education. The model also presents an extension of TAM by adding
further predictor variables of “Computer Self-Efficacy”, “Social Influence”, “Enjoy-
ment”, “System Interactivity”, “Computer Anxiety”, and “Technical support”. Figure
1 presents the complete conceptual model and the following sections describe and
explain every one of the predicted relationships, keeping in view the previous results

from the literature.

3.1  Computer self-efficacy (CSE)

According to [14]-[16], self-efficacy is “the degree to which an individual believes
that he or she has the ability to perform a specific task/job using the computer”. It was
revealed in prior e-learning research that there is a significant impact of CSE on per-
ceived usefulness (PU) [17]-[28]. Previous research also triggered out that there is a
significant relationship between CSE and the perceived ease of use (PEOU) of e-
learning [18], [22], [23], [25], [29]-[35]. Hence, we hypothesize the following:

HZla: Computer self-efficacy (CSE) has a positive effect on the perceived useful-
ness (PU) of the e-learning system.

H1b: Computer self-efficacy (CSE) has a positive effect on the perceived ease of
use (PEOU) of the e-learning system.
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3.2 Social influence (SI)

The social influence refers to “the degree to which an individual perceives that
most people who are important to him think he should or should not use the system”
[36]-[39]. It has been shown in numerous studies conducted earlier that social influ-
ence (SI) has a significant association with PU [7], [40]-[42]. Furthermore, social
influence (SI) can have a stronger impact on perceived ease of use (PEOU) of e-
learning [7], [34]. Hence, the following hypotheses are suggested:

H2a: Social influence (SI) will have a positive effect on perceived usefulness (PU).

H2b: Social influence (SI) will have a positive effect on perceived ease of use
(PEOU).

3.3  Enjoyment (ENJ)

Enjoyment (ENJ) is defined by [43] as “the extent to which the activity of using a
specific system is perceived to be enjoyable in its own right, aside from any perfor-
mance consequences resulting from system use” [44]. Previous research indicated that
enjoyment (ENJ) has a significant relationship with perceived usefulness (PU) [20],
[29], [33], [45]. It was also pointed out that enjoyment (ENJ) is significantly affecting
the perceived ease of use (PEOU) of e-learning [20], [27], [28], [40], [42], [46] There-
fore, the following hypotheses are put forward:

H3a: Enjoyment (ENJ) has a positive effect on the perceived usefulness (PU) of e-
learning system.

H3b: Enjoyment (ENJ) has a positive effect on the perceived ease of use (PEOU)
of e-learning system.

3.4  System interactivity (SIN)

System Interactivity (SIN) refers to “the interactions between faculty and students,
and the collaboration in learning that results from these interactions” [30]. In previous
e-learning research, system interactivity (SIN) is found to have a significant impact on
perceived usefulness (PU) [30], [41], [46]-[49]. Also, previous e-learning studies
pointed out that system interactivity (SIN) has a significant effect on perceived ease
of use (PEOU) [30], [41], [46]-[49]. Thus, the following hypothesis is put forward:

H4a: System Interactivity (SIN) has a positive effect on the perceived usefulness
(PU) of e-learning system.

H4b: System Interactivity (SIN) has a positive effect on the perceived ease of use
(PEOU) of e-learning system.

3.5  Computer anxiety (CA)

Computer anxiety (ANX) is defined as “an individual’s apprehension or even fear,
when she/he is faced with the possibility of using computers” [44]. Moreover, [50]
defines that computer anxiety as “the tendency of a person to experience a level of
uneasiness over his or her impending use of a computer” (page number). It has been
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indicated in previous studies that computer anxiety (CA) has a direct and significant
impact on the perceived usefulness (PU) [20], [27], [29], [42], [51]-[53]. Some previ-
ous studies indicated that computer anxiety (CA) has a direct and significant impact
on the perceived ease of use (PEOU) [20], [27], [29], [42], [51]-[54] . Therefore, the
following hypothesis is suggested:

H5a: Computer Anxiety (CA) has a positive effect on the perceived usefulness
(PU) of e-learning system.

H5b: Computer Anxiety (CA) has a positive effect on the perceived ease of use
(PEOU) of e-learning system.

3.6 Technical support (TS)

Technical support can be defined as “people assisting the users of computer hard-
ware and software products, which can include hotlines, online support service, ma-
chine-readable support knowledge bases, faxes, automated telephone voice response
systems, remote control software and other facilities” [55]. Several e-learning studies
triggered out that technical support (TS) has a significant impact on perceived useful-
ness (PU) [30], [31], [56]. To add more, Some previous studies found that e-learning
studies pointed out that technical support (TS) has a significant association with the
perceived ease of use (PEOU) [31], [56]. Hence, the following hypothesis is formu-
lated:

H6a: Technical support (TS) has a positive effect on the perceived usefulness (PU)
of e-learning system.

H6b: Technical support (TS) has a positive effect on the perceived ease of use
(PEOU) of e-learning system

3.7 Core TAM constructs

The adoption of new technology is facilitated by the perceived usefulness and per-
ceived ease of use factors. It was explained earlier that in TAM and other relevant
studies, these factors have a significant impact on the behavioral intention to use. The
perspective of the user regarding the ease of understanding has a significant impact on
determining the effectiveness and the extent to which user’s adapt to the new technol-
ogy [4], [57]. The significant influence of perceived ease of use (PEOU) on perceived
usefulness (PU) is shown in a previous research. In the past, several studies were
carried out, which showed that there is a positive correlation between the perceived
ease of use (PEOU) and the behavioral intention to use E-learning (BI), and this rela-
tionship is direct as well as indirect [1], [7], [17], [18], [27], [32], [34], [43], [46],
[56], [58]-[61]. Moreover, there is strong empirical support for the correlation be-
tween PU and the attitude towards the use in the previous studies [17], [24], [32],
[40], [43], [56], [62]-[67]. In addition, previous research indicated that there is posi-
tive relation between PEOU and the attitudes toward the use of e-learning system
(ATT) [17], [32], [40], [43], [56], [64]-[66]. Previously, several studies have been
conducted which declare that the perceived ease of use (PEOU) has a positive rela-
tionship with the behavioral intention to use E-learning system (BI), both direct and
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indirect [7], [34], [43], [60], [68]-[70]. According to [71], users’ intention to directly
or indirectly agree to and adapt to the E-learning system will be impacted by the per-
ceived usefulness (PU). A significant positive association between perceived useful-
ness (PU) and the intention to use the E-learning system (BI) is also proofed by the
following studies [1], [17], [21], [32], [46], [58]-[60], [69]. To add more, It has been
shown by the following studies [1], [7], [17], [32], [34], [43], [64], [72], [73] that
attitude (ATT) has a direct impact on behavioral intention (Bl). Hence, to determine
the way the attitude of students affects their acceptance and use of e-learning system,
some studies in e-learning pointed out that behavioral intention to use (BI) directly
and significantly influences the actual system use (AU) of e-learning [22], [30], [34],
[42], [46], [67], [74]-[76]. Accordingly, this research banks on the presumption of the
hypotheses given below, as obtained from the previous literature, while depicting a
significant positive relationship between PU, PEOU, ATT, Bl and AU.

H7: Perceived ease of use (PEOU) has a positive effect on the Perceived useful-
ness (PU) of the e-learning system.

H8: Perceived ease of use (PEOU) has a positive effect on attitude towards the use
(ATT) of e-learning system.

H9: Perceived usefulness (PU) has a positive effect on the attitude towards the use
(ATT) of the e-learning system.

H10: Perceived ease of use (PEOU) has a positive effect on the behavioral inten-
tion (BI) to use the e-learning system.

H11: Perceived usefulness (PU) has a positive effect on the behavioral intention
(BI) to use the e-learning system.

H12: Attitude towards use (ATT) has a positive effect on the behavioral intention
(BI) to use the e-learning system.

H13: The behavioral intention to use (BI) has a positive effect on the actual use
(AU) of e-learning system.

The research model (Figure 2) shown below is developed from the hypotheses giv-
en above, keeping in view the extended TAM model for E-learning adoption or ac-
ceptance by students.

24 http://www.i-jim.org



External variables Technology Acceptance Model (TAM)

Computer Self-Efficacy

Perceived
Socisl Influence Hia Usefulness

Enjoyment

System Interactivity

Attitnde Behavioral
H7Y towards Using m2 Intention to Use

Computer Anxiety

EF
=

HI13

H10 Actual System
Use
Perceived Ease

of Use

Technical Support

ow
F 7
g

Fig. 1. The study model

4 Research Methodology

41 Data collection

Data collection process took place during the fall semester 2018/2019 from
15.10.2018 to 20.12.2018, with hard-copy surveys distributed among the students in
the United Arab Emirates. There was random distribution of all of the 400 question-
naires, out of which 365 questionnaires were returned by the respondents, signifying
an overall response rate of 91%. Out of these, 35 of the questionnaires were rejected
because some values were missing. Even though it is believed by [77] that 365 valid
responses signifies an appropriate sample size, the proposed sampling size for a popu-
lation of 1500 is 306 respondents. Hence, a sample size of 365 is greater than the
proposed requirements, and is acceptable [78], which is why it is appropriate to use
Structural Equation Modelling (SEM) to test the hypotheses. The hypotheses were
formulated on the basis of the existing theories; however, they were also adapted to
the context of e-learning. To evaluate the measurement model, SEM (SmartPLS Ver-
sion 3.2.7) was used, and was ultimately treated with the final path model.

4.2 Study instrument

To A survey instrument presented in this research was used for hypothesis testing.
The survey included 32 items for measuring the four constructs given in the question-
naire. The sources of these constructs are presented in Table 1. The questions given in
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the previous studies were altered and modified to improve the applicability of the

research.

Table 1. Constructs and their sources.

Constructs Number of items Source
Actual System Use 2 [75], [79]
Attitude Towards Using 3 [22], [31], [65]
Behavioral Intention to Use 3 [22], [65]
Computer Anxiety 3 [20], [42], [51]
Computer Self-Efficacy 3 [18], [33], [65]
Enjoyment 3 [20], [33], [46]
Perceived Ease of use 3 [18], [22], [46], [80]
Perceived Usefulness 3 [20], [22], [46], [80], [81]
Social Influence 3 [28], [82]
System Interactivity 3 [41], [71], [83]
Technical Support 3 [84], [85]

4.3  Pilot study

To assess the reliability of the questionnaire items, a pilot study was carried out,
which included 40 students randomly selected from the given population to represent
it appropriately. The basis of selecting the pilot study sample size was 10% of the
overall sample size of the respondents of the study (400 students), which was con-
sistent with the research standards. To evaluate the outcome of the pilot study,
Cronbach’s alpha test for internal reliability was used, which presented acceptable
results for the measurement items. When refers to the usual pattern of social science
research studies, it is believed that a reliability coefficient of 0.70 is acceptable [86].
The Cronbach alpha values for the 7 measurement scales given below are presented in

Table 2.

Table 2. Cronbach’s Alpha values for the pilot study (Cronbach’s Alpha > 0.70).

Construct Cronbach’s Alpha
Actual System Use 0.799
Attitude Towards Using 0.737
Behavioral Intention to Use 0.920
Computer Anxiety 0.793
Computer Self-Efficacy 0.843
Enjoyment 0.726
Perceived Ease of use 0.887
Perceived Usefulness 0.779
Social Influence 0.769
System Interactivity 0.828
Technical Support 0.893
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4.4  Survey structure

The researcher circulated a single questionnaire survey: the hard-copy surveys
were disseminated among students in the universities of the United Arab Emirates
(UAE) (N=400). The study focuses on two distinct universities. These include the two
most popular universities in the UAE, The British University in Dubai (BUiID) and
University of Fujairah (UOF).

A questionnaire survey was developed and distributed among the students. There
are three sections in the survey:

o The first section concentrates on the personal data of the participants.

e The second section stresses on the five items that represent the general question
pertaining to mobile e-learning systems.

e The third section comprises of fifteen items that signify Expectation -Confirmation,
Perceived Ease of Use, Perceived Usefulness, Satisfaction, and Social Influence.

To measure the 20 items, a five-point Likert Scale was used, ranging from strongly
agreed (5), agree (4), neutral (3), disagree (2), and strongly disagree (1).

4.5  Participants

There was 56% female students and 44% male students. The student’s ages were
between 18 and 29 years for 63% of the respondents, whereas the ages of 37% of the
respondents were more than 29 years old. Regarding the educational background,
43% of the students’ major was in Business Administration, while 16%, 19%, 12%,
and 10% were from Engineering, Mass Communication and Public Relations, Social
Sciences & Humanities, and Information Technology background respectively. Most
of the respondents were educated, having acquired university degrees. 58% of the
students had a bachelor degree, 24% had a master’s degree, and 18% had a doctoral
degree, whereas the rest of the students had acquired diplomas. It was stated by [87]
that the “purposive sampling approach” was employed when willingness is shown by
the respondents for volunteering and when they are readily available. To declare, the
study sample comprised of students from various colleges, studying in different pro-
grams at various levels, and belonging to different age groups.

5 Findings and Discussion

5.1  Measurement model analysis

The utilization of Smart PLS for the Partial Least Squares-Structural Equation
Modeling (PLS-SEM) has been increasingly becoming widespread and [88] has creat-
ed this software. The structural and measurement models were assessed via the PLS-
SEM in this research. The relationship the latent constructs have with each other is
known as the structural model whereas the relationship that the indicators have with
each other is called the measurement model (i.e., outer model) [89]. The greatest
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probability method and SEM-PLS were utilized to measure the proposed model [90].
For the calculation of convergent validity and reliability, Factor Loadings, Average
Variance Extracted and Composite Reliability are part of the different measurements
that took place. Factor loadings can be used for demonstrating the weight and correla-
tion value of all questionnaire variables as perceived indicators, while the dimension-
ality of factors can be represented using bigger load value. Introducing the Composite
Reliability (CR) measure resulted in the measurement of reliability. A precise value is
provided by CR through the application of factor loadings in the constructed formula.
Therefore, CR was made for the same reason. The average quantity of variance be-
longing to the provided variable that elaborates the latent construct is known as Aver-
age Variance Extracted (AVE). The utilization of AVE for analyzing the convergence
of every factor is possible if the discriminate validity exceeds that one factor. As per
Table 3, the criterion for the reliability and convergent validity has been fulfilled by
the results of our experiment for the convergent validity and questionnaire reliability.
Alongside the analysis results for all factors through the variable determined by the
questionnaire, Table 3 outlines the validity and reliability of the questionnaire.

5.2  Assessment of the measurement model (Outer model)

In accordance with [91], factor loadings was used, variance extracted and reliabil-
ity, containing Cronbach's Alpha and composite reliability, as indicators for estimat-
ing the relative amount of convergent validity. Various measurements of a construct
have internal consistency as the reliability coefficient and composite reliability (CR)
for all of constructs are more than 0.7 [91]. Table 3 shows that composite reliabilities
of constructs are between 0.702 to 0.874, while Cronbach's alpha values are more than
the acceptable value of 0.7 [92], [93]. Additionally, every average variance extracted
(AVE) values that are between 0.520 and 0.755 have explained almost half of vari-
ance extracted amongst a group of items significant to the latent construct, which is
another requirement [94]. Consequently, the achievement of convergent validity is
thought to be the outcome of the scales to evaluate the constructs.

All AVE values exceeding the squared correlation between the constructs in the
measurement model results in satisfying the criteria of discriminant validity, in ac-
cordance with Table 4 [91], [95]. According to the recommendation, at least half of
the measurement variance has to be determined by the construct if the AVE score
exceeds 0.5. The discriminate value is determined using Partial Least Squares
(SmartPLS). The loadings and cross-loadings are present in Table 6. The measure-
ment items use their own latent constructs, rather than other constructs, for loading
broadly, in accordance with a thorough evaluation of the loadings and cross-loadings.
The correlations between the constructs are represented by the off-load diagonal ele-
ments, while the square root of the AVE values can be seen in the bold diagonal table.
According to the table, the square root of the AVE values exceeds the suggested value
of 0.5, as their ranges are 0.759 and 0.935. In comparison to other constructs in the
model, the own measures result in a greater variance of all constructs as the AVE
exceeds all correlations with the construct for every construct. Because of this, there
is enhancement in the discriminate validity. According to [92], all items have to have
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a loading that exceeds that of its equivalent variable for satisfying the second condi-
tion of discriminate validity. Therefore, the second condition has been satisfied as
well, as it can be seen from Table 4. The HTMT scores must not exceed 0.85 in order
to satisfy the third condition of discriminant validity. There has been establishment of
the discriminant validity, as the fulfillment of the third requirement can be noted from
Table 5.

Table 3. Convergent validity results which assures acceptable values (Factor loading,
Cronbach’s Alpha, composite reliability > 0.70 & AVE > 0.5)

Constructs Items  |Factor Loading| Cronbach's Alpha CR AVE
ASU1 0.876

Actual System Use ASU2 0899 0.799 0.702 0.755
ATUL 0.827

Attitude towards Using ATU2 0.790 0.891 0.773 0.541
ATU3 0.809
BlUl 0.955

Behavioral Intention to Use |BIU2 0.845 0.870 0.808 0.661
BIU3 0.819
CAl 0.931

Computer Anxiety CA2 0.822 0.910 0.798 0.686
CA3 0.725
CSE1 0.906

Computer Self-Efficacy CSE2 0.984 0.717 0.804 0.609
CSE3 0.771

ENJ1 0.766 0.797 0.874 0.753
Enjoyment ENJ2 0.737
ENJ3 0.900
PEOU1 0.928

Perceived Ease of use PEOU2 0.849 0.799 0.714 0.520
PEOU3 0.770
PU1 0.852

Perceived Usefulness PU2 0.779 0.888 0.843 0.528
PU3 0.722
Sl1 0.949

Social Influence S12 0.869 0.750 0.707 0.551
SI3 0.899
SIN1 0.703

System Interactivity SIN2 0.775 0.800 0.744 0.598
SIN3 0.758
TS1 0.809

Technical support TS2 0.970 0.747 0.790 0.739
TS3 0.787
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Table 4.

Fornell-Larcker Scale

ASU | ATU | BIU CA CSE | ENJ | PEOU | PU Sl SIN TA
ASU 0.886
ATU 0.414 | 0.867
BIU 0.207 | 0.464 | 0.851
CA 0.336 | 0.286 | 0.324 | 0.896
CSE 0.551 | 0.544 | 0.291 | 0.342 | 0.791
ENJ 0.588 | 0.586 | 0.417 | 0.462 | 0.303 | 0.759
PEOU | 0.288 | 0.585 | 0.617 | 0.502 | 0.403 | 0.451 | 0.786
PU 0.544 | 0.282 | 0.507 | 0.363 | 0.438 | 0.129 | 0.356 | 0.917
Sl 0.228 | 0.333 | 0.347 | 0.442 | 0.444 | 0.536 | 0.500 | 0.293 | 0.885
SIN 0.232 | 0.345 | 0.378 | 0.399 | 0.342 | 0.334 | 0.542 | 0.333 | 0.505 | 0.935
TA 0.339 | 0.208 | 0.454 | 0.373 | 0.387 | 0.208 | 0.172 | 0.445 | 0.601 | 0.399 | 0.876
Table 5. Heterotrait-Monotrait Ratio (HTMT)
ASU | ATU BIU CA CSE ENJ | PEOU PU Sl SIN | TA
ASU
ATU 0.633
BIU 0.705 | 0.727
CA 0.758 | 0.223 | 0.242
CSE 0.670 | 0.702 | 0.370 | 0.676
ENJ 0.757 | 0.777 | 0.760 | 0.701 | 0.535
PEOU 0.214 | 0.376 | 0.223 | 0.572 | 0.767 | 0.299
PU 0.314 | 0.271 | 0.263 | 0.494 | 0.536 | 0.769 | 0.663
Sl 0.488 | 0.779 | 0.463 | 0.578 | 0.437 | 0.234 | 0.755 | 0.797
SIN 0.466 | 0.690 | 0.421 | 0.776 | 0.543 | 0.300 | 0.840 | 0.796 | 0.702
TA 0.345 | 0.678 | 0.811 | 0.355 | 0.765 | 0.786 | 0.766 | 0.494 | 0.237 | 0.478
Table 6. Cross-loading results
ASU | ATU | BIU CA CSE | ENJ | PEOU PU Sl SIN TA
ASUL 0.876 | 0.357 | 0.444 | 0.567 | 0.317 | 0.670 | 0.363 | 0.325 | 0.567 | 0.464 | 0.252
ASU2 0.899 | 0.333 | 0.441 | 0.420 | 0.360 | 0.660 | 0.310 | 0.395 | 0.420 | 0.222 | 0.557
ATUL 0.270 | 0.827 | 0.300 | 0.376 | 0.645 | 0.510 | 0.412 | 0.319 | 0.376 | 0.375 | 0.454
ATU2 0.260 | 0.790 | 0.575 | 0.394 | 0.593 | 0.183 | 0.365 | 0.363 | 0.394 | 0.357 | 0.555
ATU3 0.310 | 0.809 | 0.409 | 0.402 | 0.110 | 0.293 | 0.419 | 0.487 | 0.402 | 0.343 | 0.591
BIU1 0.383 | 0.305 | 0.955 | 0.369 | 0.564 | 0.269 | 0.507 | 0.408 | 0.369 | 0.567 | 0.244
BIU2 0.293 | 0.212 | 0.845 | 0.493 | 0.552 | 0.222 | 0.442 | 0.342 | 0.493 | 0.264 | 0.225
BIU3 0.369 | 0.422 | 0.819 | 0.282 | 0.449 | 0.559 | 0.406 | 0.345 | 0.282 | 0.288 | 0.230
CAl 0.223 | 0.366 | 0.359 | 0.931 | 0.392 | 0.286 | 0.364 | 0.443 | 0.337 | 0.234 | 0.447
CA2 0.259 | 0.313 | 0.493 | 0.822 | 0.331 | 0.377 | 0.404 | 0.413 | 0.497 | 0.292 | 0.491
CA3 0.226 | 0.231 | 0.464 | 0.725 | 0.360 | 0.399 | 0.457 | 0.415 | 0.452 | 0.555 | 0.282
CSE1 0.472 | 0.294 | 0.444 | 0.317 | 0.906 | 0.300 | 0.469 | 0.452 | 0.485 | 0.481 | 0.543
CSE2 0.466 | 0.290 | 0.594 | 0.360 | 0.984 | 0.463 | 0.580 | 0.278 | 0.450 | 0.400 | 0.387
CSE3 0.234 | 0.238 | 0.399 | 0.645 | 0.771 | 0.182 | 0.446 | 0.372 | 0.452 | 0.487 | 0.235
ENJ1 0.363 | 0.339 | 0.345 | 0.593 | 0.567 | 0.766 | 0.380 | 0.400 | 0.226 | 0.233 | 0.392
ENJ2 0.382 | 0.382 | 0.381 | 0.510 | 0.420 | 0.737 | 0.439 | 0.503 | 0.213 | 0.233 | 0.433
ENJ3 0.231 | 0.278 | 0.376 | 0.564 | 0.376 | 0.900 | 0.480 | 0.458 | 0.290 | 0.334 | 0.122
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PEOU1 | 0.117 | 0.380 | 0.209 | 0.331 | 0.531 | 0.394 | 0.928 | 0.528 | 0.496 | 0.075 | 0.316
PEOU2 | 0.300 | 0.305 | 0.319 | 0.360 | 0.600 | 0.402 | 0.849 | 0.531 | 0.376 | 0.345 | 0.532
PEOU3 | 0.345 | 0.481 | 0.460 | 0.341 | 0.690 | 0.369 | 0.770 | 0.508 | 0.380 | 0.540 | 0.378

PU1 0.393 | 0.450 | 0.570 | 0.437 | 0.738 | 0.493 | 0.363 | 0.852 | 0.399 | 0.300 | 0.276
PU2 0.410 | 0.499 | 0.562 | 0.369 | 0.739 | 0.282 | 0.310 | 0.779 | 0.440 | 0.240 | 0.568
PU3 0.464 | 0.586 | 0.508 | 0.420 | 0.582 | 0.337 | 0.412 | 0.722 | 0.413 | 0.343 | 0.593
SlI1 0.542 | 0.258 | 0.415 | 0.420 | 0.378 | 0.497 | 0.365 | 0.325 | 0.949 | 0.279 | 0.472
SI2 0.444 1 0.558 | 0.396 | 0.451 | 0.304 | 0.452 | 0.419 | 0.395 | 0.869 | 0.279 | 0.448
SI3 0.292 | 0.451 | 0.430 | 0.451 | 0.472 | 0.485 | 0.507 | 0.319 | 0.899 | 0.204 | 0.146

SIN1 0.331 | 0.396 | 0.403 | 0.388 | 0.479 | 0.450 | 0.442 | 0.363 | 0.588 | 0.703 | 0.268
SIN2 0.330 | 0.465 | 0.497 | 0.388 | 0.389 | 0.452 | 0.406 | 0.487 | 0.460 | 0.775 | 0.293
SIN3 0.331 | 0.337 | 0.587 | 0.482 | 0.389 | 0.567 | 0.364 | 0.408 | 0.276 | 0.758 | 0.522

TS1 0.445 | 0.436 | 0.328 | 0.482 | 0.481 | 0.420 | 0.404 | 0.342 | 0.294 | 0.267 | 0.809
TS2 0.339 | 0.482 | 0.354 | 0.541 | 0.455 | 0.376 | 0.457 | 0.345 | 0.422 | 0.520 | 0.970
TS3 0.423 | 0.464 | 0.308 | 0.496 | 0.481 | 0.394 | 0.469 | 0.443 | 0.339 | 0.376 | 0.787

53  Assessment of structural model (Inner model)

It is usually the case that the coefficient of determination (R2 value) measure is
used to examine the structural model. The model’s predictive accuracy is determined
with this coefficient, whose processing is done as the squared correlation between the
predicted and actual values of a certain endogenous construct. The coefficient repre-
sents the collective impact of the exogenous latent variables on endogenous latent
variable. How much variance is there in the endogenous constructs defended by all
exogenous constructs alongside it can be determined through this coefficient, as it is
the squared correlation between the variables’ predicted and actual scores. The values
are weak when they are between 0.19-0.33, direct when they are between 0.33-0.67,
high when they exceed 0.67 and inadmissible when the estimation is lower than 0.19
[89]. According to Table 7 and Figure 2, the model has a moderate predictive power,
which supports virtually almost 56%, 49%, 33%, 58% and 62% of the variance in the
actual system use, attitude towards using, behavioral intention to used, perceived
usefulness, and perceived ease of use respectively.

Table 7. R2 of the endogenous latent variables

Constructs R? Results
Actual system use 0.557 Moderate
Attitude towards using 0.491 Moderate
Behavioral intention to used 0.327 Moderate
Perceived Usefulness 0.584 Moderate
Perceived Ease of Use 0.623 Moderate

5.4  Structural model analysis

The proposed hypotheses were tested as the associations amongst the theoretical
constructs for the structural model were assessed with the utilization of a structural
equation model via SEM-PLS alongside the maximum likelihood estimation [96]-
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[102]. In Table 8 and Figure 2, the summary of the results can be found. All hypothe-
ses were found to be significant. Based on the data analysis hypotheses H1la, H1b,
H2a, H2b, H3a, H3b, H4a, H4b, H5a, H5b, H6a, H6b, H7, H8, H9, H10, H11, H12
and H13 were supported by the empirical data. The results showed that Perceived
Usefulness (PU) significantly influenced Computer Self-Efficacy (CSE) (B= 0.145,
P<0.05), Social Influence (SI) (B= 0.832, P<0.001), Enjoyment (ENJ) (B= 0.735,
P<0.001), System Interactivity (SIN) (= 0.108, P<0.05), Computer Anxiety (CA) (B=
0.348, P<0.001), Technical support (TS) (B= 0.283, P<0.001), and Perceived Ease of
Use (PEOU) (B= 0.236, P<0.05) supporting hypothesis Hla, H2a, H3a, H4a, H5a,
H6a, and H7 respectively. Perceived Ease of Use (PEOU) was determined to be sig-
nificant in affecting Computer Self-Efficacy (CSE) (p= 0.579, P<0.001), Social Influ-
ence (SI) (B= 0.436, P<0.001), Enjoyment (ENJ) (= 0.293, P<0.05), System Interac-
tivity (SIN) (B= 0.537, P<0.001), Computer Anxiety (CA) (B= 0.681, P<0.001), and
Technical support (TS) (B= 0.124, P<0.05) supporting hypothesis Hlb, H2b, H3b,
H4b, H5b, and H6b respectively. Furthermore, Attitude towards using (ATU) was
significantly influenced by Perceived Ease of Use (PEOU) (B= 0.577, P < P<0.05)
and Perceived Usefulness (PU) (B= 0.279, P < P<0.05) which support hypotheses HS
and H9. Behavioral intention to used (BIU) significantly influenced Perceived Ease of
Use (PEOU) (= 0.420, P<0.001), Perceived Usefulness (PU) (= 0.567, P<0.05), and
Attitude towards using (ATU) (B= 0.604, P<0.05) supporting hypothesis H10, H11
and H12 respectively. The results also revealed that Behavioral intention to used
(BIU) significantly influenced Actual system use (ASU) (B= 0.736 P<0.001) support-
ing hypothesis H13. A summary of the hypotheses testing results is shown in Table 8.

Table 8. Results of structural Model - Research Hypotheses Significant at p**=<0.01 , p*
<0.05 Significant at p**=<0.01 , p* <0.05)

H Relationship Path | t-value | p-value | Direction Decision
Computer Self-Efficacy -> Per-
ceived Usefulness

Computer Self-Efficacy -> Per-
ceived Ease of Use

Social Influence

-> Perceived Usefulness

H2b E}E’fji'”ﬂuence ->Perceived Base | o 436 | 2292 | 0004 |Positive  |Supported*

H3a |Enjoyment -> Perceived Usefulness| 0.735 | 17.558 0.000 |Positive Supported**
Hap [Fioyment->Perceived Base of | 593 | 5335 | 011 [positive  |Supported*

0.145 | 1.770 0.043 |Positive Supported*

Hib 0.579 8.337 0.001 |Positive Supported**

H2a 0.832 | 11.880 0.000 |Positive Supported**

Use

H4a System Interactivity -> Perceived 0.108 | 3.113 0.031 [Positive Supported*
Usefulness

Hap [System Interactivity ->Perceived | o a7 | 37459 | 0000 |Positive  |Supported**
Ease of Use

Hsa |COMPUter Anxiety ->Perceived | o300 | 20696 | 0000 [Positive  [Supported*
Usefulness

Hsh [COmPuter Anxiety ->Perceived | o eoy | 15494 | 0000 [|Posiive  |Supported**
Ease of Use
Technical support -> Perceived . o

Hb6a Usefulness 0.283 | 24.817 0.000 |Positive Supported
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Technical support -> Perceived

H6b Ease of Use 0.124 | 3.115 0.033 |Positive Supported*

Hy  |Perceived Base of Use > Perceived | 56 | 6496 | 0043 |positive  |Supported*
Usefulness

Hg |Ferceived Easeof Use > Attitude | 577 | 978 | 0039 |positive  |Supported*

towards using

Ho  |Perceived Usefulness -> Attitude | 579 | 1119 | 0046 |positive  |Supported*
towards using

Hio |Ferceived Ease of Use -> Behavior-| 1o | 39851 | 0000 |Positive  [Supported**
al intention to used

Perceived Usefulness -> Behavioral

H1i1 | - 0.567 | 3.022 0.034 |Positive Supported*
intention to used
Attitude towards using -> Behav- . "
H12 ioral intention to used 0.604 1.329 0.015 |Positive Supported
Hy3 |Behavioralintentiontoused > | 756 | 59901 | 0000 |Positive  |Supported**

Actual system use

External variables
Technology Acceptance Model (TAM)
0.145%
Computer Self-Efficacy 4
0.579%%
Perceived
Social Influence 0.832%* Usefulness
0.436+,
Enjoyment 0.735%% 2567
02835 P RI=0584
5 0279+
g
s
0537 Attitude Behavioral
0.236% towards Using | g e Intention to Use
o
0.681%% R*=0.491 RP=0.327
Technical Support 02834+ 5775 0.736+*
0.124%
D.420%+ Actual System
Tse
Perceived Ease
of Use Ri=0557
RP=0.623

Fig. 2. Path coefficient results (significant at p** < = 0.01, p* < 0.05)

6 Discussion and Implication

The purpose of carrying out this research was to determine the critical factors in E-
learning adoption and acceptance in the UAE. The statistical analysis of the critical
factors concluded that “Computer Self-Efficacy”, “Social Influence”, “Enjoyment”,
“System Interactivity”, “Computer Anxiety”, and “Technical support” have positive
and significant influences on perceived usefulness, and perceived ease of use. In addi-
tion, perceived usefulness, and perceived ease of use were found to be significant in
influencing on behavioral intention to use E-learning system. The study plays a vital
role in recognizing and investigating the influential factors of learners’ attitudes in

terms of adoption and acceptance of e-learning systems. Further insights are offered
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by the study outcomes regarding the external factors, as well as critical suggestions
for policy makers, practitioners, developers, and designers for effectively adopting the
e-learning systems. The study used a stringent research procedure; however, future
studies may recognize and explain certain possible limitations that continue to exist.
There was low response rate of participants from the University of Fujairah, UAE.
The population of UAE that use the E-learning systems was used to deduce the results
and implications. Hence, because of cross-cultural distinctions among the provinces
and so the generalizability of the results should be considered carefully. The intention
of learners to adopt an E-learning system was also the basis of this study, even though
a critical role was also played by the faculty in determining intention to adopt. The
part played by the faculty in the adoption of e-learning system can be assessed in
forthcoming studies. To bridge the gap between the design and execution of e-
learning and actual usage, it is important to concentrate on the factors identified for
TAM. Support should be offered to using virtual worlds in higher education; however,
this kind of use should be properly integrated in the prevailing educational proce-
dures. It is vital to have technology-pertinent training and support, and the infrastruc-
ture required to suitably execute an e-learning system so that the virtual worlds can be
effectively introduced in higher education. When further factors are added to the
model, for example users’ satisfaction to determine the adoption of e-learning, TAM
in higher education can be understood more adequately.
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