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Towards Adaptive E-Learning among University
Students: by Applying Technology Acceptance
Model (TAM)

Mahdi M Alamri, Waleed Mugahed Al-Rahmi, Noraffandy Yahaya, Ali Mugahed Al-Rahmi,
Hussein Abualrejal, Akram M. Zeki, Qusay Al-Maatouk

Abstract: E-learning is a form of education that is increasingly
being used in higher education in the developed world. The aim of
the study was to evaluating students’ satisfaction of e-Learning.
In this research, we apply and use the theory of technology
acceptance model (TAM). We employ structural equation
modelling (SEM) approach with SmartPLS software to investigate
students’ adoption process. Findings indicates that the perceived
ease of use, perceived usefulness and intention to use e-learning
among university students have a positive impact and
substantially associated with learning performance and learning
satisfaction. The study concludes that university students in
Malaysia have positive perceptions towards e-learning and intend
to practice it for educational purposes.

Index Terms: Structural Equation
E-Learning, University students’, TAM.

Modeling (SEM),

I. INTRODUCTION

Any online learning that is based on technical training and
tuition is known as E-learning [1]. Being provided with this
type of learning, learners are able to take part and experience
many activities through having a virtual environment. Such
activities can vary from investigations to audiovisual
interactions in relation to different subjects. Furthermore,
both students and teachers can communicate interactively
through e-learning. Educational institutions are strongly
recommended to support the use of these e-learning virtual
courses to identify the major changes in such e-learning
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practices. Many international universities around the world
have adopted these e- learning tools. This term “e-learning”
refers to any learning process that makes use of internet for
the purpose of interaction [2]. This definition was given a
more inclusive nature by [3] who re-defined this term to
involve delivering, enabling or mediating anything through
electronic technology for the purpose of learning [4]. In a
more detailed definition, [5] claimed that the letter “¢” in
e-learning stands for “evolving, enhanced, everywhere, every
time and everybody” rather than referring only to electronic.
This detailed view highlights the benefits this type of learning
provides for both learners and instructors. This term of
e-learning is not new and it was approached by many
researchers. However, investigating the area of students’
motivation in the use of e-learning has received little
attention. [6, 7] refer to e-learning as the use of multimedia
technologies and internet for the purpose of improving and
enhancing the use of services and resources. This also
includes the remote exchange and collaboration. Looking at
the different previous theoretical models, it is observed that a
number of these models investigated the individuals’
satisfaction through the use of e-learning but not enough
models addressing or evaluating usefulness. Looking at this
area of research in Malaysia, it is observed that there is a need
to develop models in order to understand the use of e-learning
and its influence of learning performance in higher
educational institutions [6, 7, 10]. Investigating the challenges
faced by educational institutions, [11, 12] reported that seven
universities forming 26.9% did not have an e-learning unit or
center. Another challenge reported, as observed in data
obtained from three institutions forming 11.5%, was that this
type of learning was did not receive enough encouragement
and support from the management. Even though e-learning
has been adopted by a considerable number of universities
worldwide, there is a need to look at the intention of using
e-learning [7, 10].

Il. THE RESEARCH MODEL

Through the use of decision support systems, the current
study looks at variables perceived ease of use and perceived
usefulness towards adaptive e-learning being two important
tested tam variables. This study is expected to give more
insights on the use of e-learning through exploring the relation
between Decision support satisfaction and there two
variables. It has been proven through research that TAM
models are efficient in predicting
usage behavior and user
acceptance. The influence of
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system characteristics as antecedents to ease of use or
perceived usefulness have received little attention by TAM
studies [13]. Taking into consideration the investigation the
system and information characteristics, their influence on the
core beliefs in TAM and their indirect role of shaping system
usage was highlighted by Venkatesh et al. [14]. Different
from Davis's original model, adding little casual explanatory
power, the attitude towards using construct was dropped in
the revised TAM. Due to the fact that the revised TAM does
not consider external variables, the construct relevant to
External Variables was dropped. According to Davis et al
[15], setting the stage for examining the influence of external
variables on internal beliefs, attitudes, intentions, and usage is
considered a prime aim of TAM. When comparing between
TAM and research grounded in Innovation Diffusion Theory
Rogers, it is found that the prediction of adoption requires a
complex set of beliefs [16]. In TAM, the Rogers’s relative
advantage corresponds to Perceived usefulness while
complexity can be an equivalent to the ease of use. The
amount of innovation acceptance or usage can be explained
by Perceived innovation attributes. This study aims as
simplifying the model (See Figure 1) proposed for the
purpose of examining both learning performance and learning
satisfaction within Malaysian higher educational institutions
through intention to use e-learning. To do this, the current
study is using the TAM Model. This study found out a
significant relation between perceived usefulness (PU) and
perceived ease of use (PEU) on one side and the intention to
use e-learning (1U) to enhance learning performance (LP) and
learning satisfaction (LS) from the other side. Based on the
above-discussed, a number of hypotheses are proposed in the
current study.

Learning Rerforma...

H3

Intention to Use

Learning Satisfact...

Perceived Ease of Use

Figure 1: Research Model

A. Perceived Usefulness and Perceived Ease of Use

According to TAM, it is presumed that conscious decision
making processes are responsible for forming the behavioural
intention [14]. This model further highlights perceived
usefulness (PU), perceived ease of use (PEOU), Perceived
usefulness (PU) being three major salient factors relevant to
information technology usage and acceptance. PU refers to
extent people believe that their performance can be enhanced
through the use of a certain system while the level to which
they believe that use of a certain system would be effortless is
known as Perceived ease of use (PEOU) [15]. These two
terms are examples of cognitive factors. In the context of
TAM, the evaluative effect of positive or negative feeling of
individuals in performing a particular behavior is known as
the attitude towards usage [16]. The users’ feeling weather the
use of a particular system would be mentally effortless or not
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is known as the perceived ease of use [15]. The relation
between innovation characteristics and their adoption was
examined by Tornatzky and Klein [17]. They found that the
level of innovation acceptance can be determined by three
factors headed by complexity of innovation. Furthermore,
Systems that are easy to use are more likely chosen by users
rather than the useful ones. The performance benefits of a
certain system, such as e-learning, can be less than its
difficulties when it is difficult to use it. The ease of operating
level; rigidness and flexibility of system; and the effort
needed to learn and use the system are factors that can be used
to measure the perceived ease of use [18].

B. Intention to Use

The intention to perform a precise behavior or a certain action
is known as the BIU [19]. This terms becomes useful when
looking at Corresponding behavior prediction which indicates
the readiness of users to do voluntary actions. Therefore,
seemingly the intention to capture the motivating factors that
affect behavior; those factors are indicators of how stubborn
people are ready to try, how much effort they are planning to
exercise, in order to involve in a behavior, the power of
intention is decided by the subjective probability that an
individual will perform the action [15]. The users’ willingness
of using new information technology is known as the intention
of using a new information technology [20]. Research found
out that PU and PEU have a strong influence on intention
TAM. Staff attitudes toward the use of a certain system are
also found to be determined by these factors. The use
intention can be predicted by PU leading to the actual system
use. behavioral intentions can be directly and indirectly
affected by PEU and PU [14, 15]. In other studies, the
intention was claimed to be directly affected by PU and
indirectly affected by PEU through PU. Similarly, Chen et al.
[21] reported that intention is directly influenced by PU being
the only factor with a direct effect. Having another opinion,
[22] claimed that the influence of usefulness on use intention
is a situation-dependent taking into consideration that the
beliefs about use intentions are mainly predicted by PU and
PEU. Generally, the use of a technology is found to be mainly
influenced by the ease and the usefulness of use. Based on
these points, the current study proposed a number of
hypotheses. It was found, in the Malaysian context, that
deciding to adopt and continue to use a particular technology
is mainly determined by PEU and PU

C. Learning Performance

In relation to student success and the use of online, studies
have uncovered that student engagement and their academic
outcomes are positively influenced by the different online
learning tools [21]. In details, this success was represented by
the students’ ability to use higher order thinking, reflective
learning, and integrative learning in their study. These skills
helped the students to achieve better outcomes such as general
education; practical competence; and personal and social
development” (p.1230). Chen et al added that getting high
scored is also one of the advantages of adopting online
learning. lecture attendance was found to be negatively
affected by online learning as students’ can access the
materials online such as PowerPoint slides [24].
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D. Learning Satisfaction

In the context of tertiary education, this area has been
approached by much research. Some researchers explore and

current study and the resources they were adapted from. The
acronyms below are used to refer to the following constructs;

Table 1: Construct measurement

investigated communication and the concept of e-learnipg

. . IF Items Measure F Items Measure
develqpment in _terms _Of strategles [26]_- Ot'her researchers PEU | Ifound e-learning easy to PU1 | Using e-learning would
were interested in the impact of e-learning in UTM. Some 1 use enhance my
studies aimed at studying the Model of Technology fg?ﬁti',:'eness in
Acceptance (TAM) of e-learning in UTM [27]. However,  —5eq [ Ceaming to use PU2 | Using eg-leaming would
little attention was given to the issue of students ‘satisfactigns 2 e-learning would be easy | = improve my course
Therefore, this study is an attempts to develop a model oft 520 T\‘;Ir f_“et e e TR Eﬁformince-. m

. . N . - . i - K<) Yy Interaction wi ! sing e-learning wou
evaluation to examine learners’ satisfaction with e-learning Ir§ 3 e-learning was clear and | & increase my
UTM. ° understandable 2 productivity in my
ﬁ 3 course work.
PEU It would be easy for me 3 PU4 | Ifound e-learning
I1l. RESEARCH MYTHOLOGY § 4 to find information at % useful.
: ; : 3 e-learnin e
The main tool of data collected used in this study was a SUIVEYS &0 Using e_liaming ey | £ [PUS | Using e Teaming
questionnaire. A total of 226 students received this survey|in 5 to understand. improves the quality of
the year 2017/2018. This survey required students to talk our work.
about their experiences in using e-learning. The hypotheses|in | PEU | Using e- learning does PUG | Using e- leaming
. . . . 6 not require a lot of effort. supports critical aspects
this study are tested using a quantitative approach (positivism of our work.
paradigm). 106 of the participants were males and the rest LP1 | Iagree that using the IU1 | lintend to use
were females. In particular, students were asked to fill in the e;'fea:_“'nlg Sg'sltem Cin e-'eafrlmg during the
questionnaire about their experiences using e-learning and fits ndersary et semester.
influence on their learning performance and satisfaction. The mathematical concepts.
participant of this research were UTM students. LP2 | Ifeel thate-learning U2 | Twill return to
system promotes my e-learning often.
A. Respondents learning confidence.
. . . = LP3 | agree that my U3 I intent to visit
The questlonnalres were raﬂd0m|y dlSU‘IbUIEd among 22@ mathematical score has S e_|earning frequenﬂyfor
University Teknologi Malaysia students (UTM) students.8 progressed due to using | = my course work.
. . | H (5}
IBM SPSS Version 21 and Partial Least Squares Structutalg 57 Elfsgnénlge:rflfé"to 3 U7 ok hatwnge
Equation M_Ode“ng (PLS-SEM) in Smart PLS paCkf:lge 5-0§ facilitate academic 2 learning is a good idea.
were the major tools of analysis. Based on the study aims apd, activities and coordinate | 3
. . . . f= H
objectives, the different factors of this study were developed:s with my peers and £
. . L. < lecturers. =
The instrument was also tested for its reliability and the resultS 55 Using e-leaming is U5 | Tintend to fully
was positive as Cronbach’s alpha 0.935. The questions in the helpful in my studies integrate our work with
questionnaire were made easy for students to understand and because | can receive e- learning.
they were also divided into five categories for organizational announcements from my
Yy g g lecturers, supervisor and
purposes. faculty.
. U6 I intend to recommend
B. Data Collection Procedures the use of e- learning to
R R R . e learning
- Iy
g:;l;g?:; n;nld_llgegfe :I(;:Eil[:?] gV\g?O 23:))/[)?;@61 gi[})(lj(;: n(?o r?(;ruocl?(fr;; LS1 | Iagree that tft;e personalised services provided by the e-learning
. 9] system satisfy my requirements.
the actual study, the researcher conducted a pilot study 10@5 LS 2 [ Iam satisfied with the quality of the e-learning system.
two purposes. First, to make sure that the questions are easy|tos g LS3 | am satisfied with the difficulty level of e-learning content, activities
understand by the students. Second, to solicit the studentsﬁ & and tests.
y . ’ - > i > Y LS4 | lam satisfied with the recommended adaptive e-learning path.
feedback on their use of e-learning and how this affects their LS5 | The e-learning system is effective for gathering knowledge

academic performance and satisfaction. This examination was
done through the use of TAM theory in the context of
Malaysian higher educational institution. The survey
comprised of 28 questions. All of the participants were
briefed about the nature of the study prior to filling up the
questionnaire. These 28 items were adopted and adapted from
different sources and they were used to measure different
constructs. In particular, eighteen questions were adopted
form Davis [15] and were chosen to measure perceived ease
of use, intention to use e-learning and perceived usefulness.
Another five items were adopted from [10, 28] and they were
used in this study to assess learning performance. Other items
were adopted from [6, 7, 28] and were used to assess learning

IV. RESULTS AND DISCUSSION

The basic sample demographic was the base on which
distribution of respondent was conducted and the data
obtained on the respondents’ backgrounds came from the
questionnaire. First, 46.9% of the respondents forming 106 of
the total number of the participants were males while the rest
forming 53.1% were females. Second, the participants were
classified into four groups based on age: between 18-20,
21-24, 25-29 and 30 years old and above. These percentages
of these respondents were 23.5%, 30.1%, 40.7% and 5.8%
respectively. Regarding the participants level of study, 60.2%

satisfaction. The constructs of the survey were perceived of them were under_graduates while = 39.8% were
usefulness (PU), perceived ease of use (PE), intention to use postgraduates. As fp ' thelr.study programs, 38.1% of them
e-learning (IU), learning performance (LP) and learning were from ~ social science
satisfaction (LS). Table 1 illustrated the items used in the programs, 21.2% were from
science and technology
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programs. The main tool of analysis used to analyze the data

Table 3: Convergent Validity

obtained was the Structural Equation Modeling (SEM). The | N _|F Code | FL | CR AVE | CA | RSquare
analysis was of two main phases: first, construct validity of ; . :3; g'ggi
the measurements, convergent validity of the measurements, 3 g g U3 0827 | 0.926 0.678 090 | 0511
discriminant validity of the measures was conducted. Second, 2 Eg[Uas 0832 5
the structural model was analyzed. This approach was used 5 2 [U5 [ 0806
based on the recommendations of Hair et al. [29]. 6 U6 | 0.757
7 o | LP1 [0.789
A. Construct Validity of the Measurements g8 | 2 § LP2 | 0.830
The ability of the items generated to assess and measure a 20 55 'I:Ej 8';% 0888 | 0.616 2‘84 0-562
particular concept is known as the Construct validity [29]. In 1 -8 P5 10735
order to make sure that this is the case, the loadings of these 12 LS1 | 0833
items should by higher on the constructs they are supposed to 13 g’% Ls2 | 0.823
measure than on the other constructs. The items generate 14 | E$LS3 [0869 | 0921 | 0.699 | 0.89 | 0.663
throughout the related literature have undergone this process. | 15 | S | LS4 | 0.829 3
The items were categorized under the different constructs 16 LS5 10826
. . 17 PEU | 0.788
based on the results of factor analysis. Table 1 illustrates the 5 |1
loading of these items and shows that their loadings are the 18 | & PEU | 0.802
highest on their related constructs [30]. Table 2 also shows the e |2 0.897 | 0.592 | 0.86 | 0.000
significant loadings of these constructs on their constructs. 19 % gEU 0.830 1
5]
Table2: Loading and cross-loadings of the items 20 i ZEU 0774
N[ F [ Code w_[rp LS PEU [ PU 211 ©  [PEU 0710
1 U1 0.832 | 0.607 [ 0595 [ 0571 | 0552 B 5
2 e U 2 0.861 0.649 0.669 0.599 | 0.577 22 E PEU 0.801
3] 8§ 2[ U3 0.847 | 0655 | 0.666 | 0.585 | 0.580 6
41 5 % U4 0.832 0.633 0.632 0.543 | 0.539 23 PU1 | 0.805
5 | E U5 0.806 | 0.564 [ 0.622 [ 0.555 | 0.525 24 | -2 | PU2 | 0835
6 IU 6 0.757 0.587 0.570 0.511 | 0.478 25 E E PU3 | 0.828 | 0.922 0.662 0.89 0.589
7 o] LP1 0598 | 0789 [ 0.719 [ 0.534 | 0.580 26 | SE€1pu4 | 0800 8
8 2 é 4 LP2 0.576 0.830 0.677 0.552 | 0.549 27 &3 PUS | 0.839
9 | E54 LP3 0.602 | 0.787 | 0560 [ 0.562 | 0.569 28 PUG | 0.772
10| 85| LP4 | o578 | 0779 | 0503 | 0513 [ 0531
11 & LPs 0587 | 0735 | 0488 | 0498 | 0474 | C. Discriminant Validity of the Measures
12 .2 LS1 0.706 | 0693 | 0.833 | 0.555 | 0575 | g gifference between a certain concept and its indicators on
13| 2€4{ LS2 0.624 | 0619 [ 0.823 [ 0517 | 0546 . o o
14| E€{ Ls3 0669 | 0621 | 0869 | 0548 | 0560 | ©Oneside a}nd z_another concept with |_ts r(_alafced |nd|cf_atc_)rs from
5| S8 LS 4 0.617 0.627 0.829 0528 | 0537 another side is measured by the discriminant validity [32].
[%2] . . - g .
16 LS5 0552 | 0.607 | 0.826 | 0481 | 0511 | The value of AVE is found significant at p = 0.001 exceeding
17 . PEU1 | 0526 | 0.523 | 0433 | 0.788 | 0.694 | 0.5. This indicates that the discriminant validity of all
18 | g3 PEUZ | 0486 | 0538 | 0506 | 0802 | 0807 | constructs is satisfactory [31]. The square root of the average
;g § “;: ! EEBj 8:??8 8:233 g:igg 8:3‘32 g:ig V{ariance shared by the itgms within a c_onstruc_t should be
21 | £ 8 [ PEUS | 0508 | 0518 | 0510 | 0.710 | 0513 | higher than the correlations between items in any two
22 PEUG | 0553 | 0578 | 0528 | 0.801 | 0.586 | constructs Hair etal. [29]. Table 4 illustrates the discriminant
23 PU 1 0584 | 0.608 | 0538 | 0.650 | 0.805 | validity of the constructs.
24 | o a PU 2 0.571 0.555 0.549 0.655 | 0.835 Table 4: Discriminant Validity
25 | =<9 PU3 [ 0504 | 0566 | 0.525 | 0.591 | 0.828 Variables U LP LS PEU PU
26 | £ 5 § PU4 0.510 0.553 0.553 0.567 | 0.800 Intention to Use 0.925
27 | & DO PU5 0.549 0.546 0.521 0.649 | 0.839 Learning Performance 0.637 0.891
28 PU 6 0.491 0.535 0509 | 0.622 | 0.772 || Learning Satisfactions 0.562 | 0.524 | 0.944
. Perceived Ease of Use 0.534 0.487 0.567 0.976
B. Convergent Validity of the Measurements Perceived Usefulness | 0.611 | 0.637 | 0.458 | 0.579 | 0.892

The values of composite reliability are shown in Table 2. It
can be clearly observed that they are above the recommended
value of 0.7 as they are ranging between 0.888 to 0.926. The
same goes to the values of Cronbach’s Alpha that are above
0.7. As illustrated in the table, these values range between
0.844 to 0.905. As for the values of average variance
extracted (AVE), they also exceed the value of 0.5 as they
range between 0.592 to 0.699 indicating that the results are
satisfactory. Looking at previous studies, it can be noticed
that these results are higher than the ones of the previous
research [29, 31]. Table 3 further illustrates the results of CFA
of the measurement model.
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D. Analysis of the Structural Model

As the results on the measurement model came satisfactory,
the current study is taking a step forward and starts testing the
hypothesis by looking at the relations between the different
constructs. The PLS algorithm under SmartPLS 3.0 was used
to test the various hypothesis in this study. Tables 2, 3 and 5
illustrate the path coefficients generated.
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The former indicates that there is a positive relation between
intention to use e-learning and learning satisfactions while the
latter indicates that intention to use e-learning and learning
satisfactions found to have a positive relationship. The sixth
hypothesis was also proved to be satisfactory as (f=0.432,
t=8.844, p<0.001) indicating a positive relationship between
learning performance and learning satisfactions. This study is
an attempt to explore the relationships among perceived ease
of use, perceived usefulness and intention to use e-learning in
the context of tertiary education and their impact on the
students’ learning performance and learning satisfaction. The
relation between these factors has been proven to be positive
throughout the related literature [7, 10, 33]. In addition to the
importance of these tools to the students in accomplishing
their various academic tasks, these tools are also used to
assess their academic performance. The use of these tools and
application is encouraged and recommended by previous
related studies including those done on the use of social
media, online courses and e-learning in the context of tertiary
education [12, 34, 35]. Differentiating characteristics are
illustrated in this study concerning the student performance
based on whether they are repeat or new students during the
year the online learning platform was introduced. This means
that the performance of both new and repeat students during
the year of introducing online learning was consistent with
that in previous years without the online learning platform.
However, in terms of formative assessments it is evident that
the introduction of online learning could have had positive
impact on performance. This does not comply with Bhuasiri
et al.’s [36] assertion that underprepared students fail to use
e-learning platforms. The intention of using e-learning can be
strongly predicted by perceived usefulness. The ease of use if
found to be a major predictor of the students’ intention to use
e-learning [6, 7, 10]. The delivery of this context is
considered an important aspect to look at as it need to be
updated [12]. Users of e-learning are reported to be more
likely to have access to the huge store of blended learning
courses, and this is normally in line with the content of their
field of study [37]. Three empirical pieces of evidence are
illustrated in this study. One of those evidences is related to
the adaptive e-learning among university students. Second
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Table 5: Hypotheses testing

Ind Relation Dep Path T values Resultempirical evidence an applying Technology Acceptance

PU 19; 0.331 4.701 Suppdvtedel|(TAM) that in turn, affect intention to use e-learning.

PEU 1Y) 0.428 6.896 Suppdrtedl third empirical evidence is related to substantial

PEU PU 0.768 38.588

Supp@rkedretical contribution to previous knowledge an adaptive

U LP 0.750 37.970

SuppetRérning among university students with Technology

U LS 0.438 10.221

SuppXE&hntance Model (TAM) in the educational context [38, 39,

o|o|h|w Nk ]|T

LP LS 0.432 8.844

Suppgﬁe% ,

The six hypotheses proposed in the current study were
supported. In details, a positive relation between perceived
usefulness and intention to use e-learning was found as
(B=0.331, t=4.701, p<0.001). This clearly indicates that
hypothesis 1 in this study is supported. Moreover, the
perceived ease of use was found to have a positive as well as a
significant relationship with the intention to use e-learning
(B=0.428, t=6.896, p<0.001) supporting the second
hypothesis. The same goes for the relation between perceived
ease of use and perceived usefulness which resulted as
(B=0.768, t=38.588, p<0.001) providing support for the third
hypothesis. As for hypotheses 4 and 5, the results came as
(B=0.750, t=37.970, p<0.001) and (B=0.438, t=10.221,

p<0.001) indicating the significance of these two hypotheses. ~ take into consideration other
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V. CONCLUSION AND FUTURE WORK

The aim of the current study was to investigate students’
satisfaction of e-learning. All of the six hypotheses proposed
in this study were supported. These constructs: learning
performance, learning satisfaction, perceived ease of use,
perceived usefulness and intention to use e-learning among
university students were proven to have significant
relationships with one another. It is observed through the date
obtained that students are able to share knowledge and
interact with their counterparts through E-learning. Based on
the results, the current study
recommends future research to
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aspects related to e-learning environments. The issue
individual’s intention is also recommended to be taken into
consideration by future research looking at how it is
influenced by student characteristics and the quality of
services. Moreover, other aspects should be investigated such

as

the support for e-learning and its relationship to

self-efficacy; interactivity and collaborative learning and the

impact of e-learning on

students” performance and

engagement. Finally, the sample under investigation should
be increased to provide better insights.
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