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Abstract—E-learning is useful to help students gaining digital and data liter-
acy during their studies particularly in the era of Industrial Revolution 4.0 (IR
4.0). E-learning which is characterized by time and place flexibility should be
utilized as a tool for self-learning. In Universiti Teknologi Malaysia (UTM), e-
learning plays an important role as a supplementary tool for effective web-based
learning. The purpose of this study is to examine what are the factors that drive
students’ satisfaction in e-learning. A total of 194 samples were collected from
undergraduate students in UTM using quantitative method. Purposive sampling
technique was used to select the respondents. Statistical Package for the Social
Sciences (SPSS) was utilized for data analysis. The findings showed that delivery
method and content have a positive and significant relationship with satisfaction
of using e-learning. However, system operations has no impact on students’ sat-
isfaction in e-learning. In conclusion, the finding of this study is expected to pro-
vide an effective teaching model for general education schools.
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1 Introduction

In Malaysia tertiary education, e-learning has been actively implemented for decades
to strengthen public education. The e-learning management system is recognized as an
essential online learning tool for both in classroom and outside classroom learning.
Online e-learning provides students a flexible and efficient pathway to access course
materials, to communicate with instructor, interact with classmates, participate in dif-
ferent online activities and perform online assessment. Furthermore, the e-learning fa-
cilitates students to learn a subject individually and collaboratively. The continuity of
e-learning implementation is believed to increase the effectiveness of teaching and
learning for adult education. Now, e-learning is playing a significant role during
COVID-19 pandemic since the teaching and learning activities in higher educations are
fully online right after the first Movement Control Order on 18 March 2020.

E-learning can be defined as using Information and Communication Technologies
(ICTs) to gain new knowledge. The use of learning strategies and technological re-
sources has increased the efficiency of teaching and learning progressions [1]. The UT-
M's e-learning centre was established since 1998 and it was known as virtual learning
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in the early implementation. Currently, the e-learning or electronic learning is imple-
mented in UTM using web-based learning approaches and is associated with face-to-
face classroom learning in most of the subjects. The technology based learning is fea-
sible to be applied in the era of technology using computers and smart phones. This
approach can be known as “mixed mode” application where degree of online learning
is increased whereas face-to-face teaching is reduced [2]. The benefits of using e-learn-
ing in universities include 24-hour information access, up-to-date course materials,
self-paced learning and cost effectiveness [3].

Although the online learning could lower per-student costs, nevertheless the high
investment cost has been paid by the university to improve the infrastructure of online
learning platform as well as Internet services. Undeniably, students are able to access
useful sources of information and knowledge in their studies. Also, e-learning could
provide flexibility to educators and learners to participate in various educational activ-
ities such as online quiz or test, assignment submission, discussion, material prepara-
tion, evaluation and many more when compared to traditional classroom approach.

In fact, there are challenges with regard to the acceptance and adoption of e-learning,
particularly in developing countries such as Nigeria, Pakistan and Ghana. The chal-
lenges include fear of isolation [4], skill limitation of instructors, lack of proper infra-
structure, no computer, cultural beliefs and English translation to local languages [5],
as well as low computer skills, limited access to Internet services, lack of awareness,
unaffordable cost of implementation and unreliable platform [6].

Besides acknowledging the challenges, it is important to analyse student satisfaction
that may improve e-learning practices and student retention. By designing a satisfying
online curricula, satisfied students are likely to stay in the program. A number of studies
explore the satisfaction with online learning. Convenience was found to trigger student
satisfaction and lack of interaction is strongly related to dissatisfaction [7]. As proven,
eLearning courses should provide trustworthy learning experiences and assignments
with collaborative efforts among students that meet students’ needs and interest, which
in turn will improve the learning environment, students’ social presence and satisfac-
tion in eLearning courses [8]. On the other hand, a study compared online program and
on-ground courses in terms of content and delivery, and found that students attending
online program were satisfied with the courses [9]. Evidently, there are many factors
that affect student satisfactions with online learning. For instances, more adaptive and
personalized e-learning systems [10], online technical support, assessment options,
grading system and training workshops [11], understandability, enjoyment, enthusiasm,
illustration and fostering attention [12], platform availability [13] as well as e-learning
service quality including instructor and course materials quality, system quality, and
administrative and support service quality [14].

E-learning is useful to help students gaining digital and data literacy during their
studies particularly in the era of Industrial Revolution 4.0 (IR 4.0). E-learning which is
characterized by time and place flexibility should be utilized as a tool for self-learning.
As such, it is important to investigate what is the most important characteristic that
drives effective online teaching as perceived by the students. In this study, the satisfac-
tory level of undergraduate students in the current practice of UTM’s e-learning imple-
mentation is examined through a survey on e-learning strategies and management.
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2 Literature review

Previous studies have used different theories and models to examine students’ satis-
faction in online learning environment. In this study, theory of a psychological contract
is used to predict students’ satisfaction in E-learning.

2.1  Psychological contracts

The theory of psychological contracts was developed by Argyris in 1960 for work-
place purpose [15]. The contracts requires no written agreements and two parties main-
tain implicit understanding using a mutual relations. Therefore, the contracts are very
subjective with different prospects and obligations that have significant implications on
employee satisfaction and performance [16]. There are six components of workplace
psychological contracts: joint agreement, choice of voluntary, contract makers, unfin-
ished, planning for losses from unsuccessful contract, and reciprocal relationships be-
tween employer and employee [17] with clear expectations [18].

The theory of a psychological contract can be applied in educational environment. A
study found that there is a mutual exchange between instructors and student. The interaction
revolves around both parties expectations and the contract is predominately asymmetric.
The instructor plays the role as employer with higher power to control student performance
and educational resources including recommendation letter, grade, advice on projects and
assignments [19]. On the other hand, students as role of employees would form expectations
such as course content and delivery, facilities, faculty, student/academic development, in-
volvement, feedback, support and learning opportunities [20].

Using this theory of psychological contracts, both students and instructors/faculty
mutually agree on a large number of contracts with little to no explicit communication
about the rights and duties of both sides due to the contracts are temporary and informal.
However, the contracts regulates the satisfactions challenges for both parties if their
expectations are not met. For examples, the expectations include class expects of each
other, class expects of instructor and instructor expects of class [21]. Thus far, several
studies have used psychological contract to increase student satisfaction [21, 22, 23].
Obviously, the psychological contract is an important pedagogic tool in education pro-
cess. The nature of psychological contract is used to elucidate the expectations of the
students and provides insight to instructors to improve their teaching strategies based
on students’ expectation. As a result, the instructors would receive higher course eval-
uations due to increased classroom dynamics and student satisfaction. This means the
contract is identified before the class and the satisfaction is formed after the class [23].

2.2 Research framework

As indicated in Figure 1, there are three hypotheses were developed for the relation-
ships between delivery method, content, system operations and students’ satisfaction in
using e-learning.
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Delivery method
E Students’ satisfaction
Content in e-learning
System

Fig.1. Research Framework

2.3 Student satisfaction

Satisfaction is known as an important measurement indicator for product or service
quality [24]. When a product’s perceived performance or the requirements of the prod-
uct meets a buyer’s desires, satisfaction is achieved [25]. From the perspective of e-
learning, satisfaction is measured in terms of pedagogical facets and information sys-
tems. As proven, teaching effectiveness is one of the measures of teaching quality [26].
Effective teaching is classically defined as presentation, facilitation and regulation [27].
However, some studies investigated students’ evaluations of educational quality to in-
clude learning/value, organization, enthusiasm, individual rapport, group interaction,
breadth of coverage, exams/grades, assignments and workloads [28].

Recent studies found that community relationships [29], preparation, attraction, par-
ticipation, interaction, consolidation and post-course support [30] are the important
characteristics that lead to effective teaching. On the other hand, information systems
are closely related to the e-learning context. The classic measures of computer user
satisfaction include content, accuracy, format, ease of use and timeliness [31]. A study
developed four factors to assess e-learner satisfaction such as learning community,
learner interface, content and personalization [26]. In eLearning courses, students’ sat-
isfaction is examined in terms of worth of time, enjoyment, preference, looking for-
ward, excitement and stimulating [8]. A recent study investigated student satisfaction
on online education platform using learning needs, use feeling and attractiveness during
the COVID-19 pandemic [13].

A review of the literature shows that researchers measure factors affecting satisfac-
tion of students in online learning differently. Pekrun’s control-value theory of achieve-
ment emotions was used to investigate students’ emotions and satisfaction with online
learning in a blended course [12]. The study found that increased levels of enjoyment,
enthusiasm, illustration, understandability and fostering attention lead to high student
satisfaction. In addition, applying DeLone and Mclean success model to Kano two-
dimensional model was utilized to measure the students’ satisfaction level [32]. A study
found that student satisfaction with distance learning is closely related to rules and reg-
ulation, web portal for distance learning, material quality and interaction with teachers
and peers [33]. Additionally, agency, engaged learning and assessment are important
predictors for online learning [23].
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Results of previous studies indicated that interactivity, learning materials quality and
perceived ease of use of the e-learning play vital role in influencing students’ satisfac-
tion and success in online learning environment. The learning environment should be
conducive to include instructor support, interaction and collaboration, autonomy, au-
thentic learning, personal relevance and active learning [8]. Therefore, this study aims
to investigate three factors for satisfaction in e-learning: delivery method, content and
system operations. The delivery method encompasses personal skills in organizing and
grading, interpersonal skills such as presentation, advising and group interaction [34].
The content includes timeliness [35] and learner interface content [26]. Lastly, system
operations cover ease of use, accuracy [35] and personalization [26].

2.4  Delivery methods

Delivery methods are the ways of instructors convey instructions or course content
to students for learning purpose [36]. There are three methods of course delivery—face-
to-face, interactive television (iTV) and purely online delivery [37]. The face-to-face is
a kind of traditional educational delivery system, in which a professor gives lectures to
students in a classroom and the students listen to take notes [38]. Then, education de-
livery mechanisms evolve to include iTV and online delivery that challenge the tradi-
tional approaches of teaching and learning.

Now, educational delivery methods become more diverse including personalized
learning, e-learning, blended learning and mobile learning [36]. E-learning is one of the
effective tools of online educations delivery system. Taken role as a "disruptive tech-
nology”, e-learnings offer scales economies in terms of saving in time distance costs.
This means e-learning allows teaching and learning at anytime and anywhere. Teachers
are no longer as importers of knowledge and they serve more like facilitators for learn-
ers in the process of gaining knowledge [38].

The effectiveness of the delivery method revolves around how well the materials
uploaded in e-learning by instructor is easy for students to understand, students’ satis-
factions in terms of the format of material provided and ways of activities such as quiz-
zes and exercises in e-learning improve the learning as well as fun and knowledge they
gain with the e-learning system [34]. Delivery in online learning environment is defined
as response time from instructor, relevancy of activities to the goal of the course, par-
ticipation in discussion questions, online communication with peers, as well as support-
iveness and responsiveness of instructor to questions [9].

E-learning methods include asynchronous and synchronous [39, 40]. Asynchronous
e-learning is a self-paced where students can download any learning documents at an-
ywhere, anytime, and just-in-time via log on to a virtual learning environment. Also,
students might send private messages to teachers or peers for knowledge enhancement.
Asynchronous e-learning involves cognitive participation to increase reflection and
ability to process information [39].

On the other hand, synchronous learning is instructor-led and supported by media
such as video conferencing, web conferencing and virtual works [41]. Synchronous
learning maintains classroom culture and allows remote students to interact with in-
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structors in online face-to-face classes. It can reduce the impact of isolation by provid-
ing flexibility for students to ask and answer questions in real time. Synchronous learn-
ing environments stimulates personal participation in terms of motivation, arousal and
convergence [39]. However, synchronous learning should be integrated into asynchro-
nous tools to ensure effective learning.

Now, the Covid-19 pandemic has pushed many varsities to move their classes online.
They use various asynchronous modes such as video, screen recording, collaborative
team work and gamification to allow lecturers upload learning materials in online chan-
nels so that students can access anytime. The learning takes place without real-time
interaction with lecturers. Also, synchronous learning is used for teaching and learning
activities that happens in real time via live learning session including Webex, Zoom,
Google Meet and Skype for Business, discussion, forum and chat using WhatsApp,
Telegram and e-learning platform as well as game-based learning through Kahoot and
Socrative [42].

Undeniably, COVID-19 is a global challenge for many varsities to ensure the effective-
ness of learning and assessment are being carried out accordingly. Study found that effective
delivery method such as opportunities to collaborate with other students could increase stu-
dent satisfaction [23]. Based on the above discussion, the following hypothesis is proposed:

H1: Delivery method is positively and significantly related to students’ satisfaction

in e-learning.

2.5 Content

Learning includes the effective transition of content knowledge from instructors to
students. Content can be defined as the resources teachers use to deliver instruction.
The resources include knowledge and information that teachers use to support students
to learn in a particular content area such as marketing and engineering. Content or
teaching materials can be delivered in numerous forms and sizes with a common goal
to support student learning. The examples of teaching materials consist of books, mag-
azines, short stories, dictionaries, and encyclopedias, academic journals, worksheets,
essays, web sites, documents, apps as well as media elements such as illustrations, di-
agrams and textual content in order for learners to discover new knowledge. Online
content includes goals of course are clearly stated, expectation is met, grading criteria
are clearly communicated, realistic workloads, textbook supporting the learning out-
comes, relevancy of other reading materials to the course objectives, and content of the
video to achieve learning outcomes [9].

Therefore, accurate and high-quality content in learning material is essential to drive
student success in learning. Content must provide up-to-date information and includes
constant changes to safeguard that quality and suitability of the learning resources are
attained [43]. Studies found that outdated learning materials could fail to meet the learn-
ing outcomes [44] and those materials with high difficulty could lead to student dispo-
sitions [45]. This means an instructor’s priority should be to make learning materials
updated with error free without mistakes in grammar, instruction and formula in order
to achieve a productive and efficient learning experience for students.

1JET — Vol. 16, No. 15, 2021 21



Paper—Students’ Satisfaction Using E-Learning as a Supplementary Tool

Numerous stages involved in module development process and found out that open
communication and fine-tuning quality assurance process are important to achieve
quality content at the Open University Malaysia [46]. In fact, learning is not about a
teacher delivers content to students, but it is more to the engagement with that content
to make a learning meaningful, effective, integrated and transferable. Indeed, meaning-
ful directed content is closely related to “student’s motivation to learn and willingness
to reinvest in learning” [47]. This study focuses on content provided in e-learning in
terms of up-to-date, examples of the real world situation, sufficiency with additional
resources and links to other web sites [34] that drives student satisfaction. According,
the below hypothesis is formed:

H2: Content is positively and significantly related to students’ satisfaction in e-learning.

2.6  System operations

System operation in terms of ease of use is the degree to which a person believes that
using a new technology or a system is free of effort [48]. Also, a system is easy to use when
users interpret and understand about a system, as well as their ease to obtain the technology
or system to perform task and less mental effort needed to operate the technology or system
[49]. With the diffusion of the internet, ease of use has become an important element in
internet application and information system research [50, 51]. Nowadays, most of the ap-
plications are created or designed to enable users to use the application easily. Undeniably,
ease of use is recognized as key factor of the user’s attitude toward new technologies [52].
In this study, the success of an e-learning system depends on its ease of use and personali-
zation in operations and adoption from instructors and students.

Many studies investigate the ease of use in online learning. Perceived ease of use
and perceived usefulness have a direct effect on the intention of using e-learning sys-
tems. This includes the e-learning should be easy to operate and flexible with clear
interaction between instructor and students [53]. A study proposed the antecedents of
perceived ease of use of online learning using learner self-regulatory processes and be-
haviours, personality differences, and external factors such as technical training and
support, as well as equipment accessibility [54]. Based on a recent study, the e-learning
system quality is the most important factor for e-learning student satisfaction, which in
turn positively influences e-learning student loyalty [55]. Based on the above discus-
sion, the following hypothesis is developed:

H3: System operations is positively and significantly related to students’ satisfaction

in e-learning.

3 Research methodology
3.1 Population and sampling
The population of the study is undergraduate students from Faculty of Science and

Azman Hashim International Business School, UTM. UTM widely adopts e-learning
as a supplementary source to the traditional classroom approach. This study adopted a

22 http://www.i-jet.org



Paper—Students’ Satisfaction Using E-Learning as a Supplementary Tool

non-probability sampling technique: purposive sampling technique to collect the data
for more accurate results. The sample was selected based on the criteria that the students
had used e-learning for content need and assessment. 200 respondents are the fair num-
ber for sample size [56]. However, 194 responses were collected due to some incom-
plete surveys. In this study, questionnaires items were adopted and adapted from pre-
vious study [34] and were distributed through manual based method and online sub-
mission using e-learning system in order to escalate the rate of response.

3.2 Research instrument and measurement

Research Instrument can be categorized into two methods which are qualitative
method and quantitative method for data collection of a study. In this study, the selected
research instrument for collecting, analyzing and interpreting data is quantitative
method. Quantitative method deals with quantifying and evaluation variable to get the
outcome. Data is analyzed using mathematical methods. Questionnaire is one of the
commonly use method in survey which consists of a list of questions in open-ended or
close-ended form for the respondents to provide their answer with the purpose of gath-
ering primary data. In this study, close-ended questionnaires were distributed through
online by using Google form.

The survey instrument was developed by using some existing scales from prior study
[34]. The delivery method encompasses the presentation and format of material pro-
vided in e-learning is easy to understand and activities in e-learning could improve the
students’ learning. The measurement items for content include up-to-date course con-
tent, real world practices/examples, adequacy and additional resources and links. For
system operations, the questionnaire items consist of ease-of-use, performance, inter-
actions with other students and instructor, accessibility and design of the e-learning.
The learner’s satisfaction is about the overall satisfaction with the e-learning system.

4 Data analysis and findings

4.1 Normality test

Normality test is used to determine the normally distributed of a data set. As shown
in Table 1, the results found that the Skewness and Kurtosis values for delivery method,
content, system operations and e-learner satisfaction are less than 2 and less than 7 [57].
Thus, it concludes that in this study, the data set is normally distributed.

4.2  Reliability test

Reliability test is used to identify the reliability of questionnaire construct of the
study which include internal consistency and reliability. The reliability and acceptabil-
ity of the Cronbach Alpha value should be higher than 0.7 [58]. As indicated in Table
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2, the results found that the Cronbach’s Alpha values for all variables which are deliv-
ery method, content, system operations and e-learner satisfaction are reliable and valid
due to the variables values are more than 0.7.

Table 1. Normality Test

Variable Skewness Std. Error Kurtosis Std. Error
Delivery method -1.043 .004 2.680 175
Content -1.026 175 1.742 347
System operations -.501 175 974 .347
E-learner satisfaction -.822 175 .804 .347

Table 2. Reliability Test
Variable No. of Items Cronbach’s Apha
Delivery method 4 .846
Content 4 813
System operations 7 .853

4.3  Multiple regression

The multicollinearity test is used to ensure that each of the variable tolerance value
is more than 0.1 while the variance inflation factor (VIF) value are less than 10. A
multiple regression analysis was conducted to investigate the relationships between de-
livery method, content, system operations and e-learners’ satisfaction.

No multicollinearity issue is found among all the variables due to each of the variable
tolerance value is more than 0.1 while the variance inflation factor (VIF) value are less
than 5 as shown in Table 3. In addition, R? for e-learner satisfaction achieves 0.675, in
other word, it shows that 65.6% of e-learner satisfaction is significantly explained by
delivery method and content (See Table 4) since the results in Table 5 found that deliv-
ery method and content show significant and positive relationship with e-learner satis-
faction as their p-value is 0.000. Among two factors, delivery method is the strongest
predictor for e-learner satisfaction as the value of beta shows 0.501. However, system
operations has no impact on students’ satisfaction in e-learning.

Table 3. Multicollinearity Test

Variable Tolerance VIF
Delivery method 0.401 2.496
Content 0.327 3.057
System operations 0.330 3.034
E-learner satisfaction 0.401 2.496

Table 4. Model Summary
Model R R Square Adjusted R Square Std. Error of the Estimate
1 .813¢ .661 .656 430

a. Predictors: (Constant), delivery method, content, system operations
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Table 5. Multiple Regression

Coefficients”
Model Unstandardized Coefficients Séit‘;;:iﬁ:: ¢ Sig.
B Std. Error Beta
Constant -.050 233 -.216 .829
Delivery method .565 .083 501 6.811 .000
Content 378 .081 312 4.672 .000
System operations .080 .090 .065 .884 378

a. Dependent Variable: E-learner satisfaction

5 Conclusion

This study investigates how satisfaction of e-learners can be achieved when e-learn-
ing is used as the supplementary tool to enhance classroom teaching in UTM. The re-
sults found that delivery method and content are essential for e-learners’ satisfaction.
The delivery method is the critical element for satisfaction of e-learners. The results
from this study are consistent with several prior studies [23, 34].

Students prefer e-learning system with clear and concise materials being uploaded
in the system by instructor. Also, the materials such as quizzes and exercises in e-learn-
ing could increase effective teaching and learning when students gain knowledge and
enjoyment in the e-learning system. On the other hand, the instruction delivery method
using e-learning could convey a large quantity and high quality of content to students
which in turn leads to increased student satisfaction. Tech-savvy students expect e-
learning content to cover practical “real world” examples. This concludes that innova-
tive teaching methods, course design and educational technology contribute to effective
teaching and learning. The findings are aligned with the theory of psychological con-
tract in which both instructors and students clarify their expectations in order to achieve
greater student satisfaction. In addition, the results of this study are congruent with pre-
vious findings that content drives higher e-learners’ satisfaction [46, 47].

Undeniably, e-learning technologies offer learners control over content, pace of
learning, learning sequence, media and time in order for them to customize their expe-
riences to achieve their personal learning objectives. However, e-learning operation
system in UTM has no impact on learners’ satisfaction. As such, it is proposed for UTM
to revisit the user interface design from the student’s perspective. Because friendly user
interface design is critical to enhance designing learning experiences and influence a
user’s perception of an entire learning process.

Overall, the findings of the study are significant to higher institutions. The quality
of e-learning online system can be improved by providing friendly dashboard and nav-
igation in order to help the users to track the update of their learning materials and
progress effectively. The communication platform such as online discussion can be up-
graded to motivate the two-way online interactions between instructors and students
during teaching and learning activities, as well as among students. Lastly, the instruc-
tors could put more efforts and creativity to make the delivery of content in e-learning
to be meaningful and interesting.
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As a conclusion, this study is relevant to Industrial Revolution that focuses heavily
on interconnectivity, automation, and real-time data. E-learning technology is aligned
with IR 4.0 that focuses on digital technology. Students could access to real-time data
and get feedback from lecturers. IR 4.0 offers a more comprehensive, interlinked, and
holistic approach to education. It connects physical with digital, and allows for better
collaboration and access across students and lecturers. Most importantly, IR 4.0 em-
powers students to better control and understand every aspect of their learning for better
performance. Therefore, this study could serve as a future guide for researchers to con-
duct more in-depth studies including interview to validate that e-learning is one of the
data-driven indications of future online education success.
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