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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.

Il. 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 associated with 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
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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
TAM model 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 in more 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.

Keyword search
"TAM" AND "E-learning"
"Technology Acceptance Model" AND "E-Learning"
"Perceived Ease of Use" AND "E-Learning"
"Perceived Usefulness" AND "E-Learning"
"TAM" AND "web-based learning"
"TAM" AND "online learning"

TABLE 2. Initial search results across the databases.

Databases Frequency
Emerald 39
Google Scholar 109
IEEE 41
ProQuest 38
ScienceDirect 74
Springer 54
Wiley 23
Taylor & Francis 27
ACM 3
Total 408

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:

o The papers must be published in the last 12 years.

o The papers should have extended the TAM in an empir-

ical study.

o The papers should have examined the adoption or accep-

tance of e-learning systems.

o The study methodology should be clearly described.

o 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.

Ill. RESEARCH FRAMEWORK AND HYPOTHESES

A. SYSTEM CHARACTERISTICS

System characteristics consist of content quality (CQ), infor-
mation quality (IQ), and system quality (SQ) [26].
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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:

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

Hla2: 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:

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

HIb2: Content quality (CQ) has a positive effect
on the perceived ease of use (PEOU) of e-learning
system.

3) INFORMATION QUALITY (1Q)
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:

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

Hic2: 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.

Databases
Emerald Google Scholar IEEE  ProQuest ScienceDirect Springer  Wiley Taylor& ACM Total
External factors F :
rancis
Computer self- 3 16 5 4 10 0 3 10 1 52
efficacy
Subjective/social 1 6 3 2 9 1 4 8 0 34
norm
Perceived enjoyment 2 5 2 5 3 0 1 1 0 19
System quality 0 2 1 0 5 1 1 1 0 11
Information quality 0 2 2 0 5 0 0 1 0 10
Content quality 1 1 0 3 1 1 2 1 0 10
Accessibility 0 4 1 1 0 1 1 0 0 8
Perceived playfulness 0 0 0 0 3 0 0 1 0 4

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:
H2al: 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
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perceived ease of use of e-learning system. Therefore, this
leads to the following hypotheses:

H3al: 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:

HA4al: 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.

H5al: 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 relationship with perceived
ease of use and perceived usefulness. Therefore, the following
hypotheses were developed:

Ho6al: Perceived playfulness (PP) has a positive effect on
the perceived usefulness (PU) of e-learning system.

Ho6a2: Perceived playfulness (PP) has a positive effect
on the perceived ease of use (PEOU) of e-learning
system.
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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:

H]I0: 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]1-[77]. Hence, the following hypothesis is put forward:

HS: 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:

HI2: 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:
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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.

University No. of students
The British University in Dubai (BUID) 135
University of Fujairah 86
Skyline University College 77
Abu Dhabi School of Management (ADSM) 83
MENA College of Management (MCM) 54
Total 435
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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.

Construct Cronbach’s Alpha
System Quality 0.921
Content Quality 0.974
Information Quality 0.868
Computer self-efficacy 0.844
Subjective norm 0.838
Enjoyment 0.899
Accessibility 0.892
Computer Playfulness 0.891
Perceived Usefulness 0.828
Perceived Ease of Use 0.897
Attitude towards 0.873
Behavioral Intention to Use 0.866
Actual Use 0.925

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.

Constructs Number of items Source
Accessibility 5 [49], [55], [61]
Actual use 4 [55], 193], [94]
Attitude towards use 4 [27], [35], [37], [46]
Behavioral intention to use 4 [35], [37]
Computer playfulness 5 [11],[64]
Computer self-efficacy 5 [35], [37], [49], [59]
Content quality 5 [36]-[38], [71]
Perceived enjoyment 5 [14], [40], [55], [59]
Information quality 5 [30], [94], [99]
Perceived ease of use 4 [35], [49], [55], [100]
Perceived usefulness 4 [14], [35], [55], [99],
[100]
Subjective norm 5 [147,[19],[101]
System quality 5 [35], [65], [102]

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
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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.

Characteristics Answers Frequency Percentage %
Gender Female 237 54.5%
Male 198 455 %
Age 18 t0 29 239 54.9 %
30to 39 153 352 %
40 to 49 37 08.5 %
50to 59 6 01.4%
Above 60 0 0%
College College of Business and Economics 118 27.1 %
College of Humanities and Social Sciences 22 05.1%
College of Information Technology 158 36.3%
College of Engineering 41 09.4 %
College of Education 70 16.1 %
College of Law 13 03.0 %
College of Science 13 03.0 %
Level of education Diploma 26 6.0 %
Advanced Diploma 22 5.0 %
Bachelor 166 382 %
Master 154 354 %
Doctorate 67 15.4%
Type of e-learning Blackboard 260 60 %
system Moodle 175 40 %

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.
Itis evident from Table 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 (R?) [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 R? value is more than
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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 R? 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 R? 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 Hl1a2, Hlcl, Hlc2, H2a2, H4al, H4a2, HS5al,
H5a2, H6al, H7, HS, H9, H10, H11, H12, and H13 were
supported by the empirical data, while Hlal, H1bl, H1b2,
H2al, H3al, H3a2, H6a2, and H10 were rejected.

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

Constructs Items Factor Cronbach’s Alpha CR AVE
Loading

System SQ1 0.961 0.842 0.923 0.856
quality sQ2 0.888
SQ3 0.722
SQ4 0.781
SQ5 0.801

Content CQl 0.973 0.976 0.984 0.954
quality cQ2 0.979
CQ3 0.773
CQ4 0.863
CQs 0.781

Information 1Q1 0.886 0.742 0.862 0.758
quality 1Q2 0.855
1Q3 0.711
1Q4 0.819
1Q5 0.728

Computer CSEl 0.897 0.721 0.846 0.733
self-efficacy CSE2 0.813
CSE3 0.844
CSE4 0.777
CSES 0.713

SN1 0.709 0.724 0.828 0.547
Subjective SN2 0.704
norm SN3 0.771
SN4 0.770
SNS5 0.861

Perceived PE] 0.908 0.772 0.898 0.814
enjoyment PE2 0.922
PE3 0.733
PE4 0.820
PE5 0.825

Accessibility ACl 0.744 0.759 0.828 0.709
AC2 0.930
AC3 0.878
AC4 0.710
ACS 0.798

Computer CP1 0.912 0.749 0.888 0.798
playfulness CP2 0.875
CP3 0.773
CP4 0.871
CPS 0.800

Perceived PUI 0.890 0.677 0.822 0.698
usefulness PU2 0.778
PU3 0.874
PU4 0.766

Perceived PEOUI 0.973 0.928 0.965 0.932
ease of use PEOU2 0.958
PEOU3 0.883
PEOU4 0.769

Attitude ATTI 0.894 0.749 0.889 0.800
towards use ATT2 0.885
ATT3 0.833
ATT4 0.711

Behavioral BII 0.934 0.831 0.897 0.745
intention to BI2 0.860
use BI3 0.791
BI4 0.840

Actual use AUl 0.945 0.842 0.926 0.862
AU2 0912
AU3 0.819
AU4 0.781
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TABLE 9. Fornell-larcker scale.

Accessibility AU ATT BI CP CSE CQ PE 1Q PEOU PU SN SQ
Accessibility 0.842
AU 0.171 0.929
ATT 0.299 0.220  0.894
BI 0.388 0.194 0487 0.863
Cp 0.435 0.254 0272 0363 0.894
CSE 0.469 0.277 0416 0445 0441 0.856
CQ 0.113 0.117 0.153 0235 0.119 0272 0977
PE 0.470 0.275 0421 0411 0566 0.618 0203 0.902
1Q 0.422 0.262 0405 0438 0409 0589 0372 0.599 0.871
PEOU 0.285 0.154 0369 0294 0275 0304 0.062 0.181 0.273  0.965
PU 0.385 0.142 0.585 0429 0287 0383 0.146 0373 0399 0416 0.836
SN 0.546 0.204 0403 0450 0.531 0582 0294 0597 0.564 0260 0355 0.739
SQ 0.151 0.054 0.087 0.022 0.154 0.038 0.110 0.109 0.079 0.139  0.087 0.128 0.925

p < 0.01); thus, supporting hypothesis H9 and H11, respec-
tively. PEOU was determined to be significant in affecting
the PU (8 = 0.296, p < 0.001) and this supports hypothesis
H7. Furthermore, PU was significantly influenced by three
exogenous factors: IQ (8 = 0.138, p < 0.05), PE (8 =
0.132, p < 0.05), and PA (8 = 0.158, p < 0.05) which in
turn supports hypotheses Hlc1, H4a2, and H5a2. PEOU was
found to be significantly influenced by six exogenous factors:
SQ (B = —0.101, p < 0.01), IQ (B = 0.154, p < 0.05),
CSE (B = 0.207, p < 0.01), PN (B = — 0.201, p < 0.01),
PA (B =0.128,p < 0.05),and PP (8 =0.157, p < 0.01); thus,
supporting the hypotheses Hla2, Hlc2, H2a2, H4al, H5al,
and Hé6al, respectively.

The results also revealed that ATT is significantly influenc-
ing the BI (8 = 0.342, p < 0.001) and this gives support to
hypothesis H12. BI was found to be significant in influencing
the AU (8 = 0.194, p < 0.01); therefore, supporting hypothe-
sis H13. The relationships between PU and SQ (8 = —0.005,
p = 0.911), CQ (B = 0.017, p = 0.750), CSE (8 = 0.057,
p=0.379),SN (B =0.012, p =0.860), and PP (8 = —0.026,
p = 0.657) were found to be statistically not significant, and
thus, the hypotheses Hlal, H1bl, H2al, H3al, 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 (8 = —0.062; p = 0.251),
and (8 = 0.024; p = 0.736), respectively. Hence, H1b2 and
H3a2 are not supported. Furthermore, the effect of PEOU on
BI (B = 0.088; p = 0.062) was found to be not significant;
hence, H10 is not supported.

V1. 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
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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 literature might 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.

Accessibility ATT AU BI CP CQ CSE PE 1Q PEOU PU SN SQ
AC1 0.744 0.149 0.159 0266 0340 0.126 0367 0393 0349 0.186 0201 0464 0.162
AC2 0.930 0318 0.141 0374 0395 0.082 0426 0413 0373 0280 0406 0475 0.113
AC3 0.878 0.117 0305 0.186 0481 0.130 0321 0.114 0280 0.171 0314 0342 0.125
AC4 0.710 0220 0.126 0276 0512 0.172 0237 0216 0.177 0343 0205 0336 0.223
ACS 0.798 0.122 0240 0412 0445 0388 0460 0.510 0.275 0254 0.116 0363 0416
ATTI1 0.246 0.894 0216 0431 0241 0.147 0360 0392 0420 0339 0523 0345 0.085
ATT2 0.288 0.885 0.178 0.440 0245 0.127 0384 0361 0305 0321 0523 0376 0.070
ATT3 0.127 0.833 0217 0310 0504 0527 0220 0555 0513 0153 0286 0.653 0.225
ATT4 0.392 0.711 0373 0406 0569 0572 0246 0568 0.559 0213 0417 0.642 0.211
AUl 0.164 0243 0945 0.198 0261 0.099 0270 0.248 0.241 0.181 0.146 0.197 0.082
AU2 0.152 0.157 0912 0.158 0206 0.121 0.243 0.265 0.246 0.095 0.114 0.180 0.010
AU3 0.303 0213 0.819 0432 0286 0401 0241 0395 0440 0373 0.625 0398 0.136
AU4 0.323 0.178 0.781 0.440 0287 0.417 0212 0360 0346 0367 0.660 0398 0.267
BI1 0.374 0.532 0223 0934 0347 0241 0468 0445 0438 0289 0.444 0.441 0.066
BI2 0.354 0368 0.164 0.860 0320 0.183 0373 0335 0382 0261 0355 0414 -0.010
BI3 0.261 0316 0.084 0.791 0264 0.173 0275 0.243 0.292 0.198 0284 0.286 -0.022
BI4 0.427 0223 0.533 0.840 0.407 0513 0318 0446 0.506 0333 0560 0.526 0.227
CP1 0.426 0256 0224 0340 0912 0.078 0427 0502 0379 0254 0287 0493 0.143
CP2 0.345 0228 0232 0308 0875 0.140 0358 0513 0351 0237 0222 0455 0.133
CP3 0.583 0264 0304 0363 0773 0229 0555 0.281 0.622 0.506 0.186 0345 0.647
CP4 0.534 0271 0278 0359 0871 0.192 0.508 0346 0.640 0477 0.159 0280 0.616
CP5S 0.266 0.172 0240 0.285 0.800 0.336 0.398 0379 0333 0482 0.063 0.248 0.398
CQ1 0.114 0.139 0.117 0211 0.127 0973 0269 0210 0372 0.057 0.127 0291 0.113
CcQ2 0.107 0.152 0.105 0235 0.104 0979 0.255 0.185 0365 0.063 0.142 0.289 0.119
CcQ3 0.112 0.156 0.121 0240 0.118 0.773 0272 0.202 0354 0.061 0.158 0.283  0.093
CQ4 0.251 0.163 0257 0320 0322 0863 0305 0474 0.081 0258 0391 0224 0.305
CQ5 0.268 0.180 0246 0320 0342 0.781 0325 0467 0.068 0.264 0401 0232 0.325
CSE1 0.451 0.395 0287 0413 0444 0244 0897 0.583 0.589 0270 0386 0.543 0.032
CSE2 0.341 0309 0.175 0344 0296 0220 0813 0464 0400 0252 0256 0446 0.034
CSE3 0.581 0.300 0429 0445 0558 0399 0844 0412 0.557 0267 0464 0558 0.288
CSE4 0.488 0.185 0348 0380 0.434 0215 0777 0509 0498 0245 0323 0546 0216
CSES 0.300 0.227 0382 0359 0403 0425 0713 0402 0369 0.186 0410 0550 0.280
PE1 0.443 0.381 0227 0360 0476 0.197 0.588 0908 0.539 0.164 0347 0.538 0.089
PE2 0.405 0379 0270 0383 0548 0.169 0.525 0922 0.542 0.163 0325 0539 0.107
PE3 0.552 0270 0379 0383 0.644 0561 0295 0.733 0405 0.185 0411 0465 0224
PE4 0.526 0304 0399 0379 0484 0.615 0354 0820 0.224 0241 0454 0289 0214
PES 0.500 0.161 0300 0402 0404 0505 0356 0825 0.219 0.165 0343 0223 0.064
1Q1 0.374 0352 0266 0332 0364 0258 0523 0526 0886 0249 0367 0453 0.083
1Q2 0.361 0354 0.186 0438 0349 0399 0503 0518 0855 0225 0326 0535 0.053
1Q3 0.528 0214 0401 0469 0475 0598 0514 0583 0.711 0210 0440 0.653 0.230
1Q4 0.236 0.176 0452 0331 0.195 0319 0.073 0215 0.819 0372 0513 0262 0.072
1Q5 0.168 0.151 0333 0282 0.170 0251 0.066 0.178 0.728 0.257 0432 0.172 0.034
PEOU1 0.307 0.404 0.153 0306 0288 0.082 0329 0.195 0.295 0973 0433 0292 0.137
PEOU2 0.236 0.298 0.143 0258 0237 0.032 0.251 0.150 0.224 0958 0363 0.200 0.130
PEOU3 0.393 0.187 0485 0403 0329 0487 0256 0405 0453 0.883 0289 0444 0.236
PEOU4 0.290 0.170 0.506 0.384 0245 0274 0.177 0359 0371 0769 0491 0317 0.063
PU1 0.360 0.561 0.102 0413 0251 0.153 0384 0320 0362 0404 0890 0360 0.056
PU2 0.276 0.399 0.143 0292 0230 0.082 0.239 0306 0301 0277 0778 0.216 0.096
PU3 0.558 0.252 0331 0422 0503 0.553 0325 0.541 0574  0.145 0874 0290 0.221
PU4 0.614 0212 0336 0424 0564 0.564 0341 0594 0.544 0.161 0.766 0.226 0.252
SN1 0.452 0.321 0.232 0401 0360 0.247 0490 0475 0456 0.174 0227 0.709 0.037
SN2 0.366 0.201 0.046 0252 0353 0.190 0.347 0370 0.254 0.139 0262 0.704 0.145
SN3 0.379 0.323  0.097 0314 0416 0230 039 0418 0418 0.169 0311 0771  0.129
SN4 0.424 0.339 0225 0367 0433 0207 049 0501 0.522 0274 0246 0.770  0.069
SNS 0.617 0274 0389 0413 0408 0.384 0351 0.536 0.581 0.157 0431 0861 0.113
SQ1 0.158 0.124  0.179 0240 0.130 0.131 0.171 0.136 0.120 0.141  0.113 0.135 0.961
SQ2 0.113 0.111  0.113 0.124 0.268 0.157 0.222 0.244 0.102 0.110  0.127 0.295 0.888
SQ3 0.182 0246 0380 0396 0.466 0488 0.298 0.285 0469 0275 0357 0.199 0.722
SQ4 0.229 0216 0249 0222 0.185 0296 0.185 0.263 0.217 0.070 0202 0.242 0.781
SQ5 0.191 0.074 0.086 0.126 0.217 0.187 0.240 0.211 0.111  0.005 0.091 0.250 0.801

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

128455



IEEE Access

S. A. Salloum et al.: Exploring Students’ Acceptance of E-Learning Through the Development of a Comprehensive TAM

TABLE 11. Heterotrait-Monotrait ratio (HTMT).

Accessibility AU ATT BI CP CSE CQ PE 1Q PEOU PU SN SQ
Accessibility
AU 0.245
ATT 0.404 0.271
BI 0.517 0214 0.595
CpP 0.631 0.317 0361 0.454
CSE 0.730 0.364 0.591 0.584 0.618
CQ 0.156 0.129 0.184 0.266 0.136 0.339
PE 0.581 0.252 0.546 0.466 0.688 0.827 0.208
1Q 0.488 0261 0494 0.522 0455 0.796 0.492 0.804
PEOU 0.356 0.167 0436 0326 0325 0388 0.063 0.176 0.208
PU 0.569 0.187 0.816 0.558 0.452 0.613 0.195 0.553 0.562 0.583
SN 0.758 0293 0494 0.522 0.651 0.745 0301 0.796 0.697 0.231 0.519
SQ 0.217 0.080 0.091 0.047 0.201 0.070 0.108 0.088 0.106 0.153 0.111 0.191
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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.
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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. R? of the endogenous latent variables.

Constructs R? Results
Actual use 0.681 High
Attitude towards use 0.443 Moderate
Behavioral intention 0.575 Moderate
Perceived ease of use 0.465 Moderate
Perceived usefulness 0.438 Moderate

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.

TABLE 13. Results of structural model (significant at p** < = 0.01, p* < 0.05).

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 in making effective decisions
related to e-learning acceptance, which mainly supporting the
implementations of e-learning systems in the UAE context
and other similar contexts.

H Relationship Path  tvalue p-value Decision
Hlal System Quality — Perceived Usefulness -0.005 0.112 0911 Not supported
Hla2  System Quality — Perceived Ease of Use 0.101 2.499 0.013 Supported*

H1lbl  Content Quality — Perceived Usefulness
H1b2  Content Quality — Perceived Ease of Use

0.017 0.319 0.750
-0.062 1.148 0.251

Not supported
Not supported

Hlcl Information Quality — Perceived Usefulness 0.138 2.345 0.019 Supported*
Hlc2 Information Quality — Perceived Ease of Use 0.154 2.244 0.025 Supported*
H2al  Computer Self-Efficacy — Perceived Usefulness 0.057 0.881 0.379  Not supported
H2a2  Computer Self-Efficacy — Perceived Ease of Use 0.207 3.060 0.002 Supported**
H3al  Subjective Norm — Perceived Usefulness 0.012 0.176 0.860 Not supported
H3a2  Subjective Norm — Perceived Ease of Use 0.024 0.338 0.736 Not supported
H4al Enjoyment — Perceived Ease of Use -0.201 2.675 0.008 Supported**
H4a2  Enjoyment — Perceived Usefulness 0.132 2.110 0.035 Supported*
HS5al  Accessibility — Perceived Ease of Use 0.128 2.256 0.025 Supported*
HS5a2  Accessibility — Perceived Usefulness 0.158 2.833 0.005 Supported**
H6al  Computer Playfulness — Perceived Ease of Use 0.157 2.808 0.005 Supported**
H6a2  Computer Playfulness — Perceived Usefulness -0.026  0.444 0.657  Not supported
H7 Perceived Ease of Use — Perceived Usefulness 0.296 5.164 0.000 Supported**
H8 Perceived Ease of Use — Attitude towards Use 0.152 3.125 0.002 Supported**
H9 Perceived Usefulness — Attitude towards Use 0.521 9.699 0.000 Supported**
H10  Perceived Ease of Use — Behavioral Intention to Use ~ 0.088 1.869 0.042 Supported*
HI1  Perceived Usefulness — Behavioral Intention to Use 0.193 2.834 0.005 Supported**
H12  Attitude towards Use — Behavioral Intention to Use 0.342 5.133 0.000 Supported**
H13  Behavioral Intention to Use — Actual Use 0.194 3.489 0.001 Supported**
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VIIl. 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
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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 become more interested in the learning
process.

APPENDIX

Accessibility

ACI: I access and use the e-learning system in the univer-
sity without any problems.

AC?2: 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.

ACS5: T'have no difficulty accessing and using an e-learning
system in the university.

Actual use

AUT: T 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: 1 feel that e-learning helps me to improve my
creativity.

CP4: 1 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

CSEl: 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.

CSES5: 1 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.

CQS5: Content of the e-learning system is updated on a
regular basis.

Perceived enjoyment

PEL: 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.

PES: The use of the e-learning system arouses my curiosity.

Information quality

IQ1: Information, which is relevant to my necessities,
is acquired through e-learning.

1Q2: The information produced through the e-learning sys-
tem is up-to-date enough for my needs.

1Q3: The output information from the e-learning system is
clear.

1Q4: 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

PEOUI1: 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

PUI: The e-learning system enhances my learning
performance.
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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:Ishould have participation in the e-learning activities,
as per my instructors.

SN2: Ishould 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: T am satisfied with e-learning system interaction.
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