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ABSTRACT Extending the Technology Acceptance Model (TAM) for studying the e-learning acceptance
is not a new research topic, and it has been tackled by many scholars. However, the development of a
comprehensive TAM that could be able to examine the e-learning acceptance under any circumstances is
regarded to be an essential research direction. To identify the most widely used external factors of the
TAM concerning the e-learning acceptance, a literature review comprising of 120 significant published
studies from the last twelve years was conducted. The review analysis indicated that computer self-
efficacy, subjective/social norm, perceived enjoyment, system quality, information quality, content quality,
accessibility, and computer playfulness were the most common external factors of TAM. Accordingly,
the TAM has been extended by the aforementioned factors to examine the students’ acceptance of e-learning
in five different universities in the United Arab of Emirates (UAE). A total of 435 students participated in
the study. The results indicated that system quality, computer self-efficacy, and computer playfulness have a
significant impact on perceived ease of use of e-learning system. Furthermore, information quality, perceived
enjoyment, and accessibility were found to have a positive influence on perceived ease of use and perceived
usefulness of e-learning system.

INDEX TERMS E-learning, higher education, TAM, PLS-SEM.

I. INTRODUCTION
Electronic learning (E-learning) is fast becoming an essen-
tial tool that is widely used and implemented by educa-
tional institutes and universities across the globe [1], [2].
Al-Rahmi et al. [3] argued that e-learning provides students
with a virtual atmosphere in which students take part in sev-
eral activities. There are extensive benefits of e-learning sys-
tems, including ease of access to materials content, effortless
team collaboration, and on-time mutual discussions [4], [5].
In the developed countries, these benefits could be fur-
ther extended due to the physical infrastructure presence,
and that the geographical gap could be bridged. However,
the e-learning system in developing countries has partially
or entirely been unsuccessfully adopted; its utilization has
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not been completed and is considered to be less than the
satisfactory level [6]. This refers to the lack of understanding
the factors affecting its adoption [7]. In addition, most of
the prior studies have focused on examining the impact of
particular factors on e-learning adoption. Those factors are
usually varied from one study to the other depending on the
individuals and context. Thus, it is believed that there is a
need for a comprehensive theoretical model that can fully
understand the factors affecting the e-learning adoption under
any circumstances regardless of the context and individuals.

To handle the above limitations, the main purpose of
this paper is two-fold. First, to analyze the e-learning
research studies which employed the Technology Acceptance
Model (TAM) and determine the most frequent external fac-
tors. Second, to empirically examine the impact of the exter-
nal factors that achieved significant results in the literature
on students’ adoption of e-learning through the extension
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of TAM with these factors. In addition, recognizing these
factors is going to enhance the researchers’ capability on the
topic, and improve the e-learning adoption rates by working
on the relevant cultural, social, and technical factors that
facilitate the adoption process. Further, the understanding
of these factors is expected to help the decision-makers in
determining the strengths and weaknesses of their e-learning
infrastructure and assisting them to achieve higher levels of
technology acceptance.

II. LITERATURE REVIEW
A. DEFINITION OF E-LEARNING
E-learning is defined as ‘‘a method of teaching and learning
that fully or partially signifies the educational model used,
based on the use of electronic media and devices as tools
for enhancing availability of training, communication, and
interaction, and that helps in accepting novel ways of com-
prehending and establishing learning’’ [8], [9]. Rissa [10]
revealed that e-learning takes place using various forms of
technologies and media. An essential element of e-learning is
the use of electronic media, and in present times, e-learning is
explained as the learning that is employed through different
computational devices, such as computers, mobile phones,
tablets, and virtual environments [11].

Like any educational technology, there are many strengths,
weaknesses, opportunities, and threats associatedwith the use
of e-learning [12]. In terms of strengths, e-learning can estab-
lish community spirit among the learners, create independent
learners, build strong relationships among the learners and
instructors, and improve problem-solving skills. Concerning
the weaknesses, e-learning makes it difficult in terms of
students’ and instructors’ workload. E-learning is less trust-
worthy than traditional learning in terms of peer feedback and
collaborative activities assessment.With respect to the oppor-
tunities, e-learning allows students to produce high-quality
work and assists in developing alumni communities. With
regard to the threats, it is difficult to ensure the reliability
of the learning services provided through e-learning systems.
It is also difficult to adopt the publicly available resources
through e-learning systems.

B. TECHNOLOGY ACCEPTANCE MODEL (TAM)
The Technology Acceptance Model (TAM) proposed by
Davis [13] has been employed in various research studies,
and therefore, it has become quite significant in the literature
pertaining to technology acceptance [14]. Besides, it has been
concluded in a recent systematic review that the application
of TAM in educational technology acceptance has proved its
effectiveness as compared with the other theoretical mod-
els [15]. According to the theory, two personal beliefs (i.e.,
‘‘perceived usefulness’’ and ‘‘perceived ease of use’’) are
affected by external and system-specific factors to predict the
attitude towards using a technology. The attitude itself affects
the behavioral intention to use a particular technology, which

FIGURE 1. Technology acceptance model (TAM) [13].

in turn, predicts the actual system use. Figure 1 shows the
TAM model.

C. TAM AND E-LEARNING
In the previous studies pertaining to technology acceptance,
various research themes have been presented to determine
the reasons for which people accept new technology. The
TAMmodel has become a robust model that is appropriate for
predicting the acceptance of several technologies [16], [17].
Although TAM was established in the USA, it has been
used and evaluated in different contexts and empirical stud-
ies [8], [16], [18]–[23].

Abdullah and Ward [24] identified 152 external factors
by reviewing 107 published articles in the duration of ten
years. The results of their study revealed that self-efficacy,
subjective norm, enjoyment, computer anxiety, and experi-
ence were considered as the most extensively used external
factors that extended the TAM inmore than 10 of the analyzed
studies in their study. It has been noticed that the effect of
the most widely used external factors was only limited to
the core beliefs of TAM (i.e., ‘‘perceived usefulness’’ and
‘‘perceived ease of use’’). Although Abdullah and Ward [24]
achieved a significant contribution to the existing of body
literature, their study does not cover all the related studies
in the context of e-learning adoption. As a result, this study
aims to analyze the studies that were already examined by
Abdullah and Ward [24] as well as other relevant studies that
were collected based on the inclusion and exclusion criteria
of this study. In that, this study is more comprehensive as it
considers more external factors.

D. DATA SOURCES AND CORRELATION ANALYSIS
In order to achieve the first purpose of this study, a review of
the literature has been conducted by following the method
used by Abdullah and Ward [24] with further adjustment.
The review was carried out to analyze the sources pertain-
ing to the acceptance of e-learning. That is, the e-learning
acceptance studies concerning the extension of TAM with
the external factors were analyzed. The studies were identi-
fied using different keywords that were related to TAM (see
Table 1) by using various databases (i.e., Emerald, IEEE,
ProQuest, ScienceDirect, Springer, Wiley, Taylor & Francis,
ACM, and Google Scholar). By following the search results,
408 studies were retrieved based on the search terms (see
Table 2). While performing the data analysis, low-quality
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TABLE 1. Keywords search.

TABLE 2. Initial search results across the databases.

studies were removed from the synthesis, and 54 duplicate
articles were eliminated. Additionally, qualitative studies that
did not offer extensive information, like e-learning outcomes,
or those which seemed to depend more on the experience of
the researcher instead of the field observations were removed.
A total of 120 studies fulfilled the inclusion criteria and
were included in the analysis. These are the same proce-
dures followed by the previous studies for conducting similar
research [17], [25].

To make this research distinct from the one conducted by
Abdullah and Ward [24], the criteria given below were used
when choosing the valid papers to make sure that there is
consistency in the studies for data analysis:
• The papers must be published in the last 12 years.
• The papers should have extended the TAM in an empir-
ical study.

• The papers should have examined the adoption or accep-
tance of e-learning systems.

• The study methodology should be clearly described.
• The study results should be completed and given.
Overall, 239 external unique factors were identified and

assessed in the 120 collected studies. It was determined that
only eight external factors (i.e., computer self-efficacy, sub-
jective/social norm, enjoyment, system quality, information
quality, content quality, accessibility, and computer playful-
ness) had a relationship with TAM in at least four of the
analyzed studies (see Table 3). Table 3 shows the distribution
of the most common external factors across the databases.

III. RESEARCH FRAMEWORK AND HYPOTHESES
A. SYSTEM CHARACTERISTICS
System characteristics consist of content quality (CQ), infor-
mation quality (IQ), and system quality (SQ) [26].

1) SYSTEM QUALITY (SQ)
System quality (SQ) determines the way that the system char-
acteristics like usability, reliability, availability, and adapt-
ability influence the outlooks of the users with respect
to the use of e-learning system [27]. Research indicated
that SQ characteristics have a crucial role in adopting and
using an e-learning system [28]–[32]. Previous studies found
that SQ has a positive impact on perceived ease of use
of e-learning [26], [32]–[34]. Besides, it was also found
that SQ has a positive effect on perceived usefulness of
e-learning [29], [33], [35]. Therefore, the following hypothe-
ses were formulated:
H1a1: System quality (SQ) has a positive effect on the

perceived usefulness (PU) of e-learning system.
H1a2: System quality (SQ) has a positive effect on the

perceived ease of use (PEOU) of e-learning system.

2) CONTENT QUALITY (CQ)
It has been pointed out that the content quality (CQ) aspect in
e-learning signifies the depth and frequent updates of the con-
tent [36]. CQ is a significant factor that describes e-learning
acceptance or adoption [37]. It has been determined in previ-
ous research that there is a significant impact of content qual-
ity on perceived usefulness [26], [32], [37]–[40]. In addition,
previous studies also found that there is a positive correlation
between CQ and the perceived ease of use of e-learning
system [38], [39]. Therefore, the following hypotheses were
formulated:
H1b1: Content quality (CQ) has a positive effect on the

perceived usefulness (PU) of e-learning system.
H1b2: Content quality (CQ) has a positive effect

on the perceived ease of use (PEOU) of e-learning
system.

3) INFORMATION QUALITY (IQ)
Information quality (IQ) refers to ‘‘using e-learning for seek-
ing information that may be important for learning and which
is updated, so as to make it easier for the learner to com-
prehend it’’ [41], [42]. Information quality also refers to
the ‘‘users’ belief regarding the quality of information given
on a Website’’ [43] or ‘‘the degree to which the customer
receives complete, precise and well-timed information over
the electronic service interface’’ [44]. It was found in previous
e-learning research that there was a significant effect of infor-
mation quality on the perceived ease of use [33], [42], [45].
Moreover, previous research also found that there is a posi-
tive relationship between IQ and the perceived usefulness of
e-learning system [30], [31], [33]. Therefore, the following
hypotheses were developed:
H1c1: Information quality (IQ) has a positive effect on the

perceived usefulness (PU) of e-learning system.
H1c2: Information quality (IQ) has a positive effect

on the perceived ease of use (PEOU) of e-learning
system.
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TABLE 3. The most commonly used external factors across databases.

B. INDIVIDUAL FACTORS
1) COMPUTER SELF-EFFICACY (CSE)
Self-efficacy refers to ‘‘the individuals’ confidence in their
own capacity to take steps needed to deal with future situ-
ations’’ [46]. In this study, self-efficacy is related to com-
puter systems (i.e., the confidence exhibited by the users
in their own ability to use the e-learning system). Accord-
ing to Compeau and Higgins [47], a significant part is per-
formed by computer self-efficacy (CSE) in determining the
feelings and behavior of an individual. In that, it is argued
that the higher efficacy expectations, the higher chances
of leading to success in a particular task. By analyzing
the e-learning literature (as shown in Table 3), computer
self-efficacy was found as the most widely employed external
factor of TAM. It was revealed in various empirical studies
that computer self-efficacy had a significant impact on the
perceived usefulness and perceived ease of use of e-learning
system [35], [48], [49]. Hence, we hypothesize the following:
H2a1: Computer self-efficacy (CSE) has a positive effect

on the perceived usefulness (PU) of e-learning system.
H2a2: Computer self-efficacy (CSE) has a positive

effect on the perceived ease of use (PEOU) of e-learning
system.

2) SUBJECTIVE NORM (SN)
Subjective norm (SN) is considered a part of the social influ-
ence variable and signifies the perceived social pressure to
carry out or avoid carrying out a behavior [50]. The subjective
norm refers to ‘‘the person’s perception that most people
who are important to him or her think he or she should or
should not perform the behavior in question’’ [13]. In certain
situations, it is likely that people may employ a system to
conform the requirements of other people, instead of focusing
on their personal emotions and beliefs [13]. Revythi and
Tselios [51] indicated that there is a significant association
between subjective norm and the perceived usefulness and

perceived ease of use of e-learning system. Therefore, this
leads to the following hypotheses:
H3a1: Subjective norm (SN) has a positive effect on the

perceived usefulness (PU) of e-learning system.
H3a2: Subjective norm (SN) has a positive effect on the

perceived ease of use (PEOU) of e-learning system.

3) PERCEIVED ENJOYMENT (PE)
Perceived enjoyment (PE) is defined as ‘‘the activity of using
a specific system is perceived to be enjoyable in its own
right, aside from any performance consequences resulting
from system use’’ [52]. PE is a significant factor that explains
the e-learning adoption or acceptance. It was demonstrated
in previous research that PE has a significant effect on per-
ceived ease of use [48], [53]–[56] and perceived useful-
ness [14], [57]–[59] of e-learning. When the student is aware
that working on an e-learning system is enjoyable, there is
a greater chance that s/he will have a positive impact on the
usefulness and ease of use of such system [14], [53]. Hence,
the following hypotheses were developed:
H4a1: Perceived enjoyment (PE) has a positive effect on

the perceived ease of use (PEOU) of e-learning system.
H4a2: Perceived enjoyment (PE) has a positive effect on

the perceived usefulness (PU) of e-learning system.

4) PERCEIVED ACCESSIBILITY (PA)
Perceived accessibility (PA) refers to ‘‘the degree of ease of
how a user can access and use the information and extracted
from the system’’ [60]. According to the existing literature,
perceived accessibility is found to have a significant effect
on perceived ease of use [38], [49], [51], [55], [61], [62]
and perceived usefulness [38], [42], [51], [61] of e-learning
system. When the student considers the e-learning system to
be accessible, there is a greater chance that the usefulness and
ease of use of such system would increase [38], [51], [61].
Therefore, we hypothesize the following:
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FIGURE 2. Research model.

H5a1: Perceived accessibility (PA) has a positive effect on
the perceived ease of use (PEOU) of e-learning system.
H5a2: Perceived accessibility (PA) has a positive effect on

the perceived usefulness (PU) of e-learning system.

5) PERCEIVED PLAYFULNESS (PP)
Perceived playfulness (PP) refers to ‘‘the degree of cognitive
spontaneity in microcomputer interaction’’ [63]. Concepts
like examination, discovery, curiosity, and difficulty are con-
sidered as a part of the term playfulness [52]. The term
signifies the intrinsic motivation factor which is related to
the use of a new system [64]. Al-Aulamie [61] indicated that
perceived playfulness has a strong relationshipwith perceived
ease of use and perceived usefulness. Therefore, the following
hypotheses were developed:
H6a1: Perceived playfulness (PP) has a positive effect on

the perceived usefulness (PU) of e-learning system.
H6a2: Perceived playfulness (PP) has a positive effect

on the perceived ease of use (PEOU) of e-learning
system.

C. TECHNOLOGY ACCEPTANCE MODEL (TAM)
CONSTRUCTS
On the basis of the extended TAM (see Figure 2), the cor-
relation between the users’ beliefs are explained in detail as
follows.

1) PERCEIVED EASE OF USE (PEOU)
The perceived ease of use (PEOU) of a system refers to the
degree to which an individual perceives that the use of a spe-
cific technology would not be complicated [13]. It has been
shown in several studies carried out in the past that the PEOU
has a positive relationship with the behavioral intention to use
(BI), directly as well as indirectly [6], [33], [65], [66]. With
respect to e-learning, PEOU refers to the extent to which a
student perceives that the use of e-learning system would not
require a lot of efforts and would be easy to use. Thus, this
leads to the following hypothesis:
H10: Perceived ease of use (PEOU) has a positive effect

on the behavioral intention to use (BI) the e-learning
system.
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Also, it was revealed in the previous studies that there is a
significant correlation between PEOU and perceived useful-
ness (PU) [56], [67]–[73]. Based on that, we hypothesize the
following:
H7: Perceived ease of use (PEOU) has a positive effect on

the perceived usefulness (PU) of e-learning system.
In addition, previous research indicated that there is a pos-

itive relationship between PEOU and the attitudes toward the
use of e-learning system [27], [32], [78], [35], [40], [66], [70],
[74]–[77]. Hence, the following hypothesis is put forward:
H8: Perceived ease of use (PEOU) has a positive effect on

the attitude towards the use (ATT) of e-learning system.

2) PERCEIVED USEFULNESS (PU)
Perceived usefulness (PU) refers to the degree to which
individuals believe that the use of a new technology can
improve their job performance [13]. Various empirical stud-
ies indicated that PU is the primary determinant of using
a specific technology [6], [16], [20], [39], [42], [79]. The
e-learning system can only be accepted by the students when
they perceive that its use is going to improve their learning
performance. Previous e-learning studies indicated that there
is a significant positive correlation between perceived useful-
ness (PU) and the behavioral intention to use the e-learning
system (BI) [29], [80], [81]. Hence, the following hypothesis
is formulated:
H11: Perceived usefulness (PU) has a positive effect on the

behavioral intention to use (BI) the e-learning system.
It is argued that the higher the perceived usefulness of

the e-learning system, the higher the individual’s positive
attitude would perceive [82]. According to the literature,
it has been pointed out that there is a strong empirical support
for the correlation between PU and the attitude towards the
use [40], [66], [70], [81], [83]–[86]. Hence, the following
hypothesis is developed:
H9: Perceived usefulness (PU) has a positive effect on the

attitude towards the use (ATT) of e-learning system.

3) ATTITUDE TOWARDS USE (ATT)
Attitude refers to ‘‘the degree to which a person has a positive
or negative feeling towards e-learning systems’’ [87]. It has
been shown by various studies that attitude has a direct impact
on behavioral intention [35], [40], [51], [66], [88]–[90].
Hence, the following hypothesis is formulated:
H12: Attitude towards use (ATT) has a positive effect on

the behavioral intention to use (BI) the e-learning system.

4) BEHAVIORAL INTENTION TO USE (BI)
Concerning the e-learning, the behavioral intention (BI)
refers to the intent of the learners to employ e-learning
systems and involves persistent use from the present to the
future [91]. It has been shown by various studies that behav-
ioral intention directly and significantly influences the actual
use (AU) of e-learning system [39], [40], [56], [92]–[94].
Hence, the following hypothesis is put forward:

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

IV. RESEARCH METHODOLOGY
A. TARGET POPULATION
The target population of this study is the students enrolled
at five different universities in the UAE (i.e., Abu Dhabi
School of Management, Skyline University College, Univer-
sity of Fujairah, The British University in Dubai, and MENA
College of Management (MCM)). This research employs
the quantitative approach through the use of a questionnaire
survey. According to the statistics obtained from the five
universities, there were 5000 enrolled students at the time of
data collection. With reference to Krejcie and Morgan [95],
the minimum sample size for a population of 5000 is 357.
Based on that, the questionnaire surveys were distributed
among the students in the five mentioned universities.

B. DATA COLLECTION
The data collection was carried out during the fall semester
2017/2018 by distributing self-administrated surveys among
the students in both University of Fujairah and the British
University in Dubai. Overall, 300 questionnaires were cir-
culated among the students. Out of these, 79 questionnaires
were not considered due to the large number of missing
values. Subsequently, only 221 usable questionnaires were
evaluated; providing a response rate of 73.6%. In addition,
an online questionnaire was also employed in this study and
was distributed among the students in Abu Dhabi School
of Management, Skyline University College, and MENA
College of Management (MCM). The survey link was sent
through email to all the targeted students. A total of 214 stu-
dents have fully completed the survey.

Overall, 435 valid responses were obtained from the five
universities, and thus, they were included in the analysis.
In this case, the collected sample size (N = 435) is greater
than the minimum sample size requirements (N = 357).
Hence, the sample size is regarded to be acceptable. The
extensive details of the collected data are shown in Table 4.
The participated students had distinct majors and were study-
ing in different departments at different levels of studies (i.e.,
undergraduate (Diploma, Advanced Diploma, and Bachelor)
and postgraduate (Master and Ph.D.)). According to the lit-
erature [96], [97], the convenience sampling approach was
employed in this research as the participants were easily
accessible and ready to be involved in the study.

TABLE 4. Prticipants details.
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C. PILOT STUDY
Prior to conduct the final survey, a pilot study was carried
out to measure the reliability of the questionnaire items.
For this study, 50 students were randomly selected from the
target population. The Cronbach’s alpha was used to measure
the internal reliability of the constructs’ items. A reliability
coefficient of 0.70 or above is deemed to be acceptable [98].
In this study, the Cronbach’s alpha values for all the con-
structs were above 0.7 as shown in Table 5. Therefore, all the
constructs were reliable, and hence, they can be used in the
final study.

TABLE 5. Cronbach’s alpha values for the pilot study.

D. STUDY INSTRUMENT
To test the hypotheses presented in this research, a survey
instrument was developed. The survey involved 30 items
to measure the thirteen constructs in the research model.
Table 6 presents the sources of these constructs, whereas
the Appendix illustrates the constructs and their items. The
items from the earlier studies were modified to make them
consistent with the requirements of the current study.

TABLE 6. Constructs and their sources.

E. SURVEY STRUCTURE
A questionnaire survey was developed and disseminated
among the students. There were three sections in the survey.
The first section consists of the personal data of the partic-
ipants. The second section includes the items related to the

usage of e-learning system. The third section involves the
items pertaining to the factors affecting the e-learning system
acceptance. The items in the third section were measured
using a five-point Likert scale where 1 represents ‘‘strongly
disagree’’, and 5 represents ‘‘strongly agree’’.

V. RESULTS
A. STUDENTS’ PERSONAL INFORMATION
The personal/demographic data are summarized in Table 7.
The percentage of female students was 54% while only 46%
was males. 55% of the students’ age range between 18 and
29 while this percentage is very close to those who were
above 29 (45%). 36% of the students majored in IT while
students in business management, engineering, science, law,
education, and humanities were 27%, 9%, 3%, 3%, 16%,
and 0.5%, respectively. 38% of the students were studying
a bachelor’s degree, 35% were studying a master’s degree,
and 16% as doctoral students, while the rest were categorized
under the diploma and advanced diploma. With regard to
the e-learning system usage, 60% of the respondents have
utilized the Blackboard system, while 40% of them have used
the Moodle system.

B. DATA ANALYSIS
The current study employs the Partial Least Squares-
Structural Equation Modeling (PLS-SEM) approach to ana-
lyze the developed model using SmartPLS 3.2.7 [103]. In this
study, the PLS-SEM is used to assess the measurement and
structural models. The association between the constructs
and their indicators refers to the measurement model (outer
model), whereas the association between the latent constructs
themselves refers to the structural model [104]. The selec-
tion of PLS-SEM in this study refers to the fact in which
PLS-SEM provides concurrent analysis for both measure-
ment and structural model, which in turn, leads to more
accurate estimations [105].

C. MEASUREMENT MODEL EVALUATION
There are two kinds of validities that are required for evaluat-
ing the measurement model, namely convergent validity and
discriminant validity [104].

1) CONVERGENT VALIDITY
Different measures need to be considered when evaluating
the convergent validity. These measures include the factor
loading of the individual measures, composite reliability,
and the average variance extracted (AVE). According to
the literature [104], the values of the factor loadings and
composite reliability should be equal to or greater than 0.7,
whereas the values of the AVE should be greater than 0.5 in
order to be accepted. Table 8 shows the convergent validity
results. In this study, it was exhibited that the loadings for
the measurement items were higher than the recommended
value. Besides, it was also demonstrated that the values of
composite reliability (CR), Cronbach’s alpha, and AVE were
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TABLE 7. Students’ demographic data.

above the recommended values. Thus, the convergent validity
is confirmed.

2) DISCRIMINANT VALIDITY
The degree to which one construct differs from all other
constructs in the research model refers to discriminant
validity [106]. For the determination of the discriminant
validity, three measures should be taken into account: the
Fornell-Larcker scale (i.e., the square root of AVE), cross-
loadings, and the Heterotrait-Monotrait ratio of correlations
(HTMT). The first condition for discriminant validity is that
the square root of AVE (diagonal value) in every construct in
the correlation matrix should surpass the correlation of latent
constructs, which is met by the present study as demonstrated
in Table 9.

As per Gefen and Straub [107], the second condition of
discriminant validity is that the loading of every item must be
higher as compared to the loading of its equivalent variable.
Hence, it is evident from Table 10 that the second criterion
has also been fulfilled. The third condition of discriminant
validity is that the values of HTMT must be less than 0.85.
It is evident fromTable 11 that the third criterion has also been
confirmed; resulting in the fact that the discriminant validity
has been established.

D. STRUCTURAL MODEL EVALUATION
1) COEFFICIENT OF DETERMINATION
The most common measure used to analyze the structural
model is the coefficient of determination (R2) [104]. The
predictive accuracy of the model is determined using this
measure. In addition, it also signifies the degree of variance
in the endogenous constructs validated by every exogenous
construct related to it. According to the recommendations
provided by Chin [106], when the R2 value is more than

0.67, it is perceived as ‘‘high’’, whereas the values between
0.33 and 0.67 are considered as ‘‘moderate’’, and the values
between 0.19 and 0.33 are considered as ‘‘weak’’.

According to Table 12, the R2 values for the attitude
towards use, behavioral intention to use, perceived ease of
use, and perceived usefulness were found to be between
0.33 and 0.67; and hence, the predictive power of these
constructs is considered as moderate. Besides, the R2 value of
the actual use is found to explain 68.1% of the variance, and
therefore, the predictive power of this construct is considered
as high.

2) PATH ANALYSIS
To analyze the various hypothesized associations in the devel-
oped model, the path coefficient analysis has been employed.
The model was made to run through a bootstrap re-sampling
routine to obtain the path significances [108]. In this study,
a total of 5000 re-samples were used. A one-tailed t-test was
employed in this study as all the hypotheses are directional.
The one-tailed t-test (df = 435) entails that the 0.05 sig-
nificance level (i.e., p < 0.05) requires a t-value > 1.657,
the 0.01 significance level (i.e., p < 0.01) requires a t-value
> 2.354, and the 0.001 significance level (i.e., p < 0.001)
requires a t-value > 3.152. The hypotheses testing results
of the suggested research model are shown in Figure 3 and
Table 13. Five endogenous variables were verified in the
model (PU, PEOU, ATT, BI, and AU). Generally, sixteen
out of twenty-three hypotheses were supported. In that,
the hypotheses H1a2, H1c1, H1c2, H2a2, H4a1, H4a2, H5a1,
H5a2, H6a1, H7, H8, H9, H10, H11, H12, and H13 were
supported by the empirical data, while H1a1, H1b1, H1b2,
H2a1, H3a1, H3a2, H6a2, and H10 were rejected.

The results showed that PU is significantly influencing
the ATT (β = 0.521, p < 0.001) and the BI (β = 0.193,
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TABLE 8. Convergent validity results.
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TABLE 9. Fornell-larcker scale.

p < 0.01); thus, supporting hypothesis H9 and H11, respec-
tively. PEOU was determined to be significant in affecting
the PU (β = 0.296, p < 0.001) and this supports hypothesis
H7. Furthermore, PU was significantly influenced by three
exogenous factors: IQ (β = 0.138, p < 0.05), PE (β =
0.132, p < 0.05), and PA (β = 0.158, p < 0.05) which in
turn supports hypotheses H1c1, H4a2, and H5a2. PEOU was
found to be significantly influenced by six exogenous factors:
SQ (β = −0.101, p < 0.01), IQ (β = 0.154, p < 0.05),
CSE (β = 0.207, p < 0.01), PN (β = − 0.201, p < 0.01),
PA (β = 0.128, p< 0.05), and PP (β = 0.157, p< 0.01); thus,
supporting the hypotheses H1a2, H1c2, H2a2, H4a1, H5a1,
and H6a1, respectively.

The results also revealed that ATT is significantly influenc-
ing the BI (β = 0.342, p < 0.001) and this gives support to
hypothesis H12. BI was found to be significant in influencing
the AU (β = 0.194, p< 0.01); therefore, supporting hypothe-
sis H13. The relationships between PU and SQ (β =−0.005,
p = 0.911), CQ (β = 0.017, p = 0.750), CSE (β = 0.057,
p= 0.379), SN (β = 0.012, p= 0.860), and PP (β =−0.026,
p = 0.657) were found to be statistically not significant, and
thus, the hypotheses H1a1, H1b1, H2a1, H3a1, and H6a2 are
generally not supported. In addition, the results indicated that
both content quality (CQ) and subjective norm (SN) have a
negative impact on the PEOU (β = −0.062; p = 0.251),
and (β = 0.024; p = 0.736), respectively. Hence, H1b2 and
H3a2 are not supported. Furthermore, the effect of PEOU on
BI (β = 0.088; p = 0.062) was found to be not significant;
hence, H10 is not supported.

VI. DISCUSSION
Although Abdullah and Ward [24] achieved significant
results by determining the most frequent factors affecting
the e-learning adoption (i.e., self-efficacy, subjective norm,
enjoyment, computer anxiety, and experience), it was found
in this study that (system quality, content quality, information
quality, computer self-efficacy, subjective norm, enjoyment,
accessibility, and computer playfulness) were the most exten-
sively used factors. In accordance with the study purpose,
we have analyzed the studies that were already examined

by Abdullah and Ward [24] with other relevant studies that
were collected based on the inclusion and exclusion criteria
of this study. Accordingly, a new model has been developed
through the extension of TAM with the most frequent factors
resulted in this study. The results were discussed from the
lenses of system characteristics, individual factors, and TAM
constructs.

Concerning the system characteristics, the results demon-
strated that system quality and information quality have sig-
nificant positive effects on the students’ perceived ease of
use of e-learning systems. These results suggest that when
the information underlying the e-learning system and its
quality is deeply-rooted, the students’ perceived ease of use
would undoubtedly increase. Although information quality
was found to affect the students’ perceived usefulness of
e-learning systems, system quality did not expose any signifi-
cant effect on perceived usefulness. This result disagrees with
the results reported in a previous study [35], in which system
quality showed a significant effect on perceived usefulness.
Further, the results indicated that content quality has an
insignificant positive effect on perceived usefulness and per-
ceived ease of use of e-learning systems. These results were
not in agreement with the results provided in the past [38].
The discrepancy amount between the relationships observed
in this study and those found in the literaturemight refer to the
limited quality characteristics in which the e-learning system
provides in the targeted institutions. Thus, the policy-makers
and IT managers in these institutions need to consider these
gaps by enhancing the quality of their e-learning systems in
order to achieve high levels of adoption rates.

In terms of individual characteristics, the results showed
that computer self-efficacy, enjoyment, and computer play-
fulness have significant positive impacts on perceived ease of
use of e-learning systems. These results suggest that when the
students have sufficient computer skills and expose a positive
tendency to interact spontaneously with the e-learning sys-
tem, their usefulness of the system would definitely increase.
The results also revealed that enjoyment and accessibil-
ity have significant positive effects on perceived useful-
ness of e-learning systems. Although previous studies have
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TABLE 10. Cross-loading results.

established positive relationships between computer self-
efficacy [48] and computer playfulness [61] with perceived
usefulness, it is surprising that different relationships have

emerged in this study. This discrepancy might refer to the
individuals’ preferences and cultural differences between
the developed and developing countries. In the same vein,
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TABLE 11. Heterotrait-Monotrait ratio (HTMT).

FIGURE 3. Pat. coefficient results (significant at p∗∗ < = 0.01, p∗ < 0.05).

the results indicated that subjective norm has an insignificant
positive impact on perceived usefulness and perceived ease
of use. These results were not in agreement with the results
observed in prior studies [109]. These results postulate that
even if the e-learning system is socially sound by the students’
colleagues, students cannot be convinced that the e-learning
system would be easy and useful to them.

With respect to TAM constructs, the results pointed out
that perceived ease of use has a significant positive impact
on perceived usefulness, attitudes, and behavioral intention
to use e-learning systems. These results correspond to the
original theoretical foundation of TAM [13]. These results
are expected as when the students perceive that the e-learning
system is user-friendly and easy to use, their usefulness,
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TABLE 12. R2 of the endogenous latent variables.

attitudes, and behavioral intention would undoubtedly
increase. The results also indicated that perceived useful-
ness has a significant positive effect on both attitudes and
behavioral intention. These results also support the original
hypotheses of TAM [13]. When students believe that the
e-learning system is useful to them, their attitudes and behav-
ioral intention would get better. Moreover, it was clear from
the results that students’ attitudes have a significant positive
effect on behavioral intention, where the latter provided a
strong positive association with the actual use of e-learning.
These results stem from the fact that when the students expose
positive attitudes towards using the e-learning system, their
behavioral intention would increase, and consequently, their
actual use would get better.

Overall, given the contextual sensitivity and the variety
of factors affecting the core constructs of TAM [17], it can
be seen that some of the factors were not supported in the
UAE context. This requires further research to be conducted
for examining the other individual factors that may affect
e-learning acceptance. In addition, recognizing these factors
is going to help in enhancing the capability of researchers and
improving the e-learning acceptance rates in the UAE context
by considering the factors studied in this research.

VII. IMPLICATIONS FOR RESEARCH AND PRACTICE
This study reinforces the application of TAM alongside with
the additional factors added to the model in the UAE context.
The study outcomes also offer a deeper understanding of
the external factors and give useful suggestions for policy-
makers, professionals, developers, and designers in effec-
tively adopting the e-learning systems. First, the university
administration needs to establish the appropriate infrastruc-
ture of e-learning systems and evaluate the readiness of stu-
dents for e-learning systems. Second, the decision-makers
and managers of e-learning systems in the UAE higher edu-
cational institutions need to focus on those factors that play
an influential role in enhancing the students’ acceptance of
such systems which in turn affects the teaching performance
and students’ efficiency. Third, the research findings show
how external factors pertaining to students’ acceptance of
e-learning systems are significant. Hence, the culture of
e-learning systems should be instilled within the students.
As such, students’ readiness to e-learning systems should
be examined and developed, and computer labs that are
installed with suitable facilities for e-learning systems should
be developed and made accessible to all the students in the
university. Fourth, training courses should be set up to encour-
age students’ perception of ease and usefulness of e-learning
systems as that would improve the positive attitudes of stu-
dents, and subsequently, their behavioral intention to use
the e-learning systems. Fifth, the empirical results of this
study could inform stakeholders inmaking effective decisions
related to e-learning acceptance, which mainly supporting the
implementations of e-learning systems in the UAE context
and other similar contexts.

TABLE 13. Results of structural model (significant at p∗∗ < = 0.01, p∗ < 0.05).
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VIII. LIMITATIONS AND FUTURE RESEARCH
Although the results of the study were quite interesting and
played an essential role in describing the students’ acceptance
of e-learning systems, it also posits some limitations. First,
the study was solely directed towards students, and if instruc-
tors’ responses were considered, it would become possible to
obtain comparisons between the analyses of instructors and
students. Further research should consider this point. Second,
the model is cross-sectional and determines users’ percep-
tions and intentions for a single point in time. Therefore, it is
suggested that more studies should be carried out using the
longitudinal survey as it is possible that the perceptions and
preferences of individuals would change when they acquire
more experience with the passage of time. Third, the present
study has focused on private universities in the UAE, and
hence, the outcomes can only be generalized to the private
universities and not the public ones. Fourth, the sample
was obtained from a limited number of universities, and it
was important to consider larger populations, having distinct
income, education, demographical, and psychological atti-
tudes. When the sample is highly representative, there is an
opportunity to generalize the research findings to the entire
UAE higher education context. Fifth, this study has used the
convenience sampling technique, in which the generalization
of the results should be treated with cautions. Further research
should consider other sampling techniques in order to further
generalize the results to the entire population.

IX. CONCLUSION
The objective of this study was twofold. First, to analyze the
most commonly used external factors of the TAM concern-
ing the e-learning adoption and acceptance studies. In that,
a quantitative research approach comprising of 120 signifi-
cant published studies from the last twelve years was con-
ducted. As a result, the most extensively used external factors
of TAM were identified, and these include computer self-
efficacy, subjective/social norm, perceived enjoyment, sys-
tem quality, information quality, content quality, accessibility,
and computer playfulness. Second, a new model has been
developed through the extension of TAM with these factors.
Accordingly, the new model has been validated using the
PLS-SEM approach.

According to the study findings, there was a positive
impact of system quality, computer self-efficacy, and com-
puter playfulness on students’ perceived ease of use of
e-learning systems. In addition, information quality, enjoy-
ment, and accessibility have positively influenced the stu-
dents’ perceived ease of use and perceived usefulness of
e-learning systems. Furthermore, perceived usefulness and
perceived ease of use of e-learning systems have led to an
increase in the students’ intention to use e-learning systems
in the future.

Moreover, perceived ease of use and perceived usefulness
were found to be the most powerful predictors of usage
intention. Therefore, it is the responsibility of the developers
to build a system that is useful and easy to use. The content

quality of the e-learning system does not adequately involve
the learners. Hence, there should be audio and visual aid, ani-
mated simulation, and videos of experiments in the e-learning
system contents so that the learners are fully engaged in
the learning contents. The designers and developers should
design the system and its interface in such a way that it is
easy to use, which may improve the intent to accept and
adopt e-learning systems. There should be an immediate and
consistent response from the system so that the learners are
encouraged towards its usage. When the system responds
immediately, the users becomemore interested in the learning
process.

APPENDIX
Accessibility
AC1: I access and use the e-learning system in the univer-

sity without any problems.
AC2: The e-learning system can be accessed appropriately

by using the chain of communication.
AC3: The e-learning system is accessible according to my

own possibilities.
AC4: The chain of communication is suitable to get access

to the e-learning tool.
AC5: I have no difficulty accessing and using an e-learning

system in the university.
Actual use
AU1: I use the e-learning system frequently.
AU2: I use the e-learning on a daily basis.
AU3: To what extent did you use the e-learning system last

month?
AU4: Overall, to what extent do you use the e-learning

system?
Attitude towards use
ATT1: I feel positive regarding the utilization of e-learning

system.
ATT2: In general, I admire the utilization of e-learning

system.
ATU3: The e-learning system provides an attractive learn-

ing environment.
ATU4: Overall, I like using the e-learning system.
Behavioral intention to use
BI1: I will make use of the e-learning system regularly in

the forthcoming time.
BI2: I intend to make use of the content and functions of

e-learning system for providing assistance to my academic
activities.

BI3: I will give out my recommendation to others to use
the e-learning system.

BI4: I will use the e-learning system on a regular basis in
the future.

Computer playfulness
CP1: I feel that my imagination will be enhanced by

e-learning through the acquisition of information.
CP2: I feel that e-learning is enjoyable no matter what the

usage purposes are.
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CP3: I feel that e-learning helps me to improve my
creativity.

CP4: I feel that e-learning helps me to improve my imagi-
nation by obtaining information.

CP5: I feel that I can have a variety of experiences without
any interference.

Computer self-efficacy
CSE1: I feel confident in the utilization of e-learning sys-

tem even when no one is there for assistance.
CSE2: I have sufficient skills to use the e-learning system.
CSE3: I feel confident when using the e-learning even if I

have only the online instructions.
CSE4: I feel confident when using the e-learning system

features.
CSE5: I feel confident when using the online learning

content in the e-learning system.
Content quality
CQ1: The updated information is usually provided by the

e-learning system.
CQ2: Learning content which I require can be provided by

the e-learning system.
CQ3: I think there is a great value of the information I will

acquire from e-learning.
CQ4: I search and share the related course content from the

e-learning system to help my learning.
CQ5: Content of the e-learning system is updated on a

regular basis.
Perceived enjoyment
PE1: I find the utilization of e-learning system to be fun.
PE2: My imagination is stimulated by using the e-learning

system.
PE3: The e-learning system environment is enjoyable.
PE4: The use of the e-learning system is a fun activity.
PE5: The use of the e-learning system arousesmy curiosity.
Information quality
IQ1: Information, which is relevant to my necessities,

is acquired through e-learning.
IQ2: The information produced through the e-learning sys-

tem is up-to-date enough for my needs.
IQ3: The output information from the e-learning system is

clear.
IQ4: The e-learning system presents the information in an

appropriate format.
IQ5: The reliability of output information from the

e-learning system is high.
Perceived ease of use
PEOU1: There is clarity and understanding in my interac-

tion with the e-learning system.
PEOU2: The e-learning system is easy to use for me.
PEOU3: Interacting with the e-learning system does not

require a lot of my mental effort.
PEOU4: My interaction with the e-learning system is clear

and understandable.
Perceived usefulness
PU1: The e-learning system enhances my learning

performance.

PU2: My productivity is elevated through the utilization of
e-learning in my study.

PU3: Using the e-learning system enhances my learning
effectiveness.

PU4: I find the e-learning system to be useful in my learn-
ing.

Subjective norm
SN1: I should have participation in the e-learning activities,

as per my instructors.
SN2: I should have participation in the e-learning activities,

according to other students.
SN3: I should make use of the e-learning system, as per the

people who affect my behavior or whose opinions I consider
worthy.

SN4: Generally, I think that the utilization of the e-learning
system would be supported by the university.

SN5: My friends think that I should use the e-leaning
system.

System quality
SQ1: I consider the e-learning system interaction to be

satisfactory.
SQ2: I consider the e-learning system functions to be

satisfactory.
SQ3: I am satisfied with the e-learning system functions.
SQ4: I am satisfied with the e-learning system content.
SQ5: I am satisfied with e-learning system interaction.
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