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Abstract. In this research, the effect of e-learning on students’ academic perfor-
mance at the University College of Applied Sciences (UCAS) in Gaza, Palestine
has been studied, from the students’ perspective. The descriptive-analytical app-
roachwas used,where a questionnairewas prepared to collect data froma snowball
and convenience sample of the UCAS students. The data was obtained from 308
students and analyzed using multiple regression analysis. The results showed that
there is an effect of the elements of e-learning (synchronous e-learning systems,
asynchronous e-learning systems, and e-learning tools and software) on the stu-
dents’ academic performance atUCAS.While this research builds on prior studies,
it also provides results that could aid academics and practitioners in their pursuit
of improving the academic performance of students.
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1 Introduction

One of the most important components of the economy is the educational sector. Within
the education industry, a rivalry has intensified in recent years. As a result, academics and
researchers are focusing more on the educational sector [1, 2]. Education is identified
as a priority for each individual in this age of globalization and technological change. It
plays a crucial role in the growth of human capital and is linked to people’s prosperity
and opportunities for a better life [3].

E-learning has become an integral aspect of the university curriculum. Some theories
have been utilized to investigate the motivational and contextual aspects that impact
involvement in instructional activities, such as reasoned action and planned behavior [4,
5]. Universities all across the world have adopted e-learning as a widespread method of
delivering instructional resources in higher education, especially during the COVID 19
pandemic. As a result of these developments, there is a growing need for education that
may be delivered in a variety of ways. This necessitates the use of distance learning.
Even if distance learning was popular long before the internet, technical advancements
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have allowed ICT to become a more important tool for various types of learning. The
WorldWideWeb has long been used in education as a source of information and even as
a learning tool [6]. All of these theories or approaches agree that motivating the learner
is critical [7, 8].

Hoffmann [9] proposed that e-learning can take two forms: asynchronous and syn-
chronous. Asynchronous e-learning is primarily self-initiated and takes place at the
learner’s leisure and their preferred location. It may be done alone using e-books or
CD-ROM lessons, or it can be done with others via email, online bulletin boards, and
discussion forums. Asynchronous e-learning is contrasted with synchronous e-learning,
which involves one or even more learners and a learning facilitator conversing in actual
time [10, 11]. The quality of students’ learning outcomes is based on their past learn-
ing experiences, learning ideas, and study methodologies [12]. Face-to-face, instructor-
centered learning is used by a larger percentage of learners in Palestine. The subject
of whether the use of ICT in Palestinian education has a good influence on learners’
experiences and learning results is being debated. Thus, the objective of this paper is to
examine the effect of using e-learning on students’ academic performance at UCAS.

2 Theoretical Framework

2.1 Academic Performance

Chang et al. [13] agreed on the same concept of academic performance, learning perfor-
mance, academic accomplishment, and learning achievement, i.e. the learning outcomes
of university students in many topics, or the long-term outcome of learning processes.
Academic performance is defined as pupils obtaining information and abilities in univer-
sities through specific curricula and resources, which are often shown through examina-
tion performance or academic exams [14]. It is also defined as knowledge, understanding,
and skills obtained via the professional curriculum and instructional design experience
in special education, i.e. persons learning specific material and practicing skills [15].
As a result, learning achievement might be divided into two categories: specialized and
generic [16]. Magal-Royo and Lopez [17] classified students’ learning records, such
as assignments, quizzes, mid-term examinations, and final exams, as generic academic
performance. Subject-specific learning performance or the total mean performance of
topics was characterized by Chen and Wang [18] as specialized academic performance.
Academic performance was, without a doubt, student achievement on the increase of
life adaption and physical and mental growth via learning, according to the true meaning
of education [18].

2.2 E-Learning System

Asynchronous and synchronous e-learning are the two forms of e-learning. Synchronous
e-learning demands the simultaneous participation of all students and teachers in many
locations. It attributes to any real-time learning event that incorporates instantaneous
two-way contact between participants and is presented to remote learners. As a result,
synchronous e-learning is the provision of learning on a set timetable. Learners and
instructors do not have to participate in asynchronous e-learning at the same time. It
refers to any type of learning that isn’t done in real-time [19].
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2.2.1 Asynchronous E-learning System

Asynchronous e-learning is a sort of e-learning in which information is supplied as
soon as it is needed, giving learners a lot of control over learning time, procedure,
and material. Since they are easier to put up and less expensive than synchronous e-
learning approaches, many current e-learning systems include asynchronous learning
environments [20]. Furthermore, synchronous e-Learning does not provide for sched-
ule flexibility. In comparison to traditional classroom learning, extensive research has
demonstrated that e-learning provides significant advantages for learners [21]. Exam
marks and student satisfaction have been used in several studies to show that e-learning
is effective as of successful as traditional classroom learning [22]. While the majority of
the literature stresses the advantages of e-learning, several studies have also highlighted
its disadvantages, such as dissatisfaction, misunderstanding, and a loss of interest in the
subject matter [23].

Multimedia material delivered over ever-increasing network bandwidth has a sub-
stantial influence on learning processes and outcomes. It generates amulti-sensory learn-
ing atmosphere that may aid learners to recall more information [24], and urge them to
draw attention to a task by presenting information more colorfully and richly [25]. Many
students choose online courses due to their asynchronous character, which must be con-
sidered. Synchronous e-learning usingmedia such as video conferencing, text messages,
and chat, as well as the organization of face-to-face meetings as a supplement, could be
required for students to get to meet one another and organize the activities at hand for
the discussion of complex subjects. However, asynchronous e-learning usingmedia such
as e-mail, discussion forums, and blogging is preferred for discussing tough concepts
that take time for consideration [26]. Asynchronous communication allows students to
study at their own speed. This communication does not need learners to be present at the
same moment to perform teaching and learning activities. Learners in an asynchronous
communication environment can participate in a conversation that allows them to access
the conference or teaching at various times. As a result, learners may work when and
where they choose, at their own pace, giving them extra time thinking about their own
ideas and encouraging them to think critically [27]. Based on the aforementioned, we
propose the following hypothesis:

H1: Students’ academic performance is positively influenced by synchronous e-
learning systems.

2.2.2 Synchronous E-learning System

Synchronous e-learning uses several digital technologies and materials, including phone
calls and videoconferencing, as well as voice over internet protocol and internet video
streaming [28]. Some synchronous e-learning solutions, such as video conferencing
and Live Virtual Classrooms, combine two or more synchronous technologies to give
a solution with many communication channels [29]. For example, video-conferencing
combines video and voice to shorten the time it takes to communicate with people face-
to-face, and it is utilized to expedite meetings in businesses and industries, as well as for
educational purposes [30]. Live Virtual Classrooms similarly combine video and audio,
but they’re designed specifically for web-based teaching and education. Therefore, they
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contain a variety of different tools, such as collaborative whiteboards, and instruments
of resource categorization, as well as contributor response tools, that are designed to
enhance interaction and remote learning. Because of technological advancements, e-
learning communities may now be developed as either synchronous or asynchronous
[31]. Thus, the following hypothesis can be stated:

H2: Students’ academic performance is positively influenced by asynchronous e-
learning systems.

2.2.3 E-learning Tools and Software

In general, it can be said that e-learning has some tools and software that can only be
done through it, namely:

• Computers: An electrical device capable of receiving data and processing it into useful
information. It also saves them on various storage media and can often share the
findings and information with other devices that are compatible. Operating systems
are pieces of software that operate on computers. The computer would be a stiff
component without them. Operating systems instruct a computer on how to conduct
tasks and frequently provide a platform for programmers to create applications [32].

• LCD,DVDelectronic display devices: popularly known as screens are display devices
used to display images, texts, and videos transmitted electronically, without perma-
nently recording them. Electronic display devices include televisions, computer mon-
itors, and digital panels, as well as projectors. Electronic displays are also prevalent
in all mobile computing applications such as tablets, smartphones, and information
devices [33].

• The smartboard: It is a touch-sensitive white electronic display (panel) that is con-
nected to a computer and a data display device and displays and interacts with var-
ious computer applications stored on the computer or the Internet, either directly or
remotely, using the sense of touch (with a finger, digital ink pens, or any pointing
tool). [34].

• Application software and content viewers: It’s a type of computer program that takes
advantage of the computer’s capabilities to carry out the tasks specified by the user.
System software, on the other hand, integrates a computer’s various capabilities but
does not utilize them to carry out user tasks [35].

We suggest the following hypothesis based on the foregoing:
H3: Students’ academic performance is positively influenced by e-learning tools and

software.
The conceptual framework of the study is depicted in Fig. 1. (1). The independent

variables (synchronous e-learning systems, asynchronous e-learning systems, and e-
learning tools and software) are linked to the dependent variable in this model (and the
UCAS students’ academic performance).
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Fig. 1. The research framework

3 Methodology

3.1 Participants

The questionnaire was completed and returned by 308 students in total as shown in Table
1. Males account for 102 of the respondents, while females account for 206. In addition,
the table shows the participants’ specialty and academic levels.

3.2 Procedures

UCAS students were approached via the researchers’ social media networks, where a
questionnaire was posted for four weeks. Respondents were invited to share the survey
with their colleagues at UCAS. The questionnaire was designed specifically for this
study, using Google Form, to collect primary data and test the hypotheses of the current
study. As a result, the study’s population includes all students at UCAS. For this study,
308 responses were received and analyzed.

3.3 Measures

The survey was conducted using a 5-point Likert scale questionnaire (1 = strongly
disagree, 2 = disagree, 3 = no opinion/neutral, 4 = agree, and 5 = strongly agree),
and it has four domains. The first domain, designed in reference to Lin and Gao [31],
Ogbonna, et al., [19], uses eight items to assess synchronous e-learning. For the second
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Table 1. Profiles of the respondents (n = 308)

Variables Groupings No. of respondents %

Gender Male 102 33.1

Female 206 66.9

Specialization Technology Management 71 23.1

Applied Accounting 50 16.2

Media and Communication Technology 44 14.3

Nursing 54 17.5

First Basic Education 43 14.0

Multimedia 46 14.9

Academic level First 49 15.9

Second 75 24.4

Third 83 26.9

Fourth 101 32.8

domains, asynchronous e-learning was investigated, seven items were created in line
with Lin and Gao [31], Ogbonna, et al., [19], and Hadullo et al., [26]. The third domain
included eight items to look at e-learning tools and software [32–34]. The fourth domain
evaluated students’ academic performance using fifteen items collected from Hanham
et al., [35], Rasheed et al., [1], and Liu [16].

4 Results

4.1 Factor Analysis

The KMO and Bartlett’s tests were used to determine whether the factor analysis is
appropriate for the study purpose. The results of the reliability test should be more than
0.7. Bartlett’s Sphericity test findings should likewise be less than 0.05. KMO is 0.758,
which is greater than the acceptable threshold of 0.000, suggesting that this analysis is
sufficient for the research.

To construct the factor score coefficient matrix produced using principal components
analysis [36–38], one principal factor is rotated using the varimax normalization, as
shown in Table 2. There are 38 variables in the factor. The research suggests that a
loading value of 0.30 is the lowest threshold for item loadings on various scales [39–44].
Table 2 demonstrates that all of the loadings are greater than 0.30, showing that the
scales’ construct validity is preserved.

4.2 Hypotheses Testing

The relationship between the independent variables (synchronous e-learning systems,
asynchronous e-learning systems, and e-learning tools and software) and the dependent
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Table 2. Reliability and factor loading of the constructs.

Construct Item MV SD FL Cronbach’s α

Synchronous e-learning 1 3.97 0.80 .702 .768

2 3.88 0.91 .647

3 3.88 0.87 .629

4 3.81 0.83 .626

5 3.85 0.96 .653

6 3.82 0.96 .592

7 4.00 0.84 .704

8 3.70 0.86 .637

Asynchronous e-learning 1 3.76 0.93 .621 .799

2 4.14 0.72 .636

3 3.91 0.82 .618

4 3.59 0.97 .735

5 3.85 0.90 .5.73

6 3.76 0.85 .637

7 3.61 0.97 .536

E-learning tools and software 1 3.98 0.79 .583 .783

2 3.77 0.98 .641

3 3.68 0.93 .584

4 3.82 0.79 .672

5 3.94 0.79 .683

6 3.66 0.93 .648

7 3.99 0.74 .573

8 3.70 0.96 .538

Students’ academic performance 1 3.46 1.13 .664 .816

2 3.48 1.08 .695

3 3.69 1.02 .573

4 3.71 0.87 .579

5 3.81 0.90 .595

6 3.70 0.88 .673

7 3.66 0.95 .703

8 3.40 1.15 .682

9 3.75 0.85 .688

(continued)
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Table 2. (continued)

Construct Item MV SD FL Cronbach’s α

10 3.92 0.73 .651

11 3.79 0.88 .528

12 3.41 1.12 .573

13 3.66 1.02 .648

14 3.67 0.89 .579

15 3.64 0.93 .668

variable (i.e. students’ academic performance) was determined usingmultiple regression
analysis. The purpose of the multiple regression analysis was to determine how using
e-learning influences students’ academic performance.

According to Table 3, the adjusted R2= 0.518 indicates that the independent factors
explain 51.8% of the overall variation in students’ academic performance. The model’s
quality was confirmed since the F value was significant at 0.000. Further research found
that synchronous e-learning systems (t= 5.583, p 0.000), asynchronous e-learning sys-
tems (t = 2.898, p 0.004), and e-learning tools and software (t = 3.985, p 0.000) were
all positively connected to students’ academic performance. As a consequence, H1, H2,
and H3 were found to be sufficiently supported by the data.

Table 3. Results of multiple regression analysis.

Model Unstandardized
coefficients

Standardized
coefficients

T Sig.

B Std. error Beta

1 (Constant) 0.097 0.200 0.483 0.629

Synchronous
e-learning systems

0.407 0.073 0.345 5.583 0.000

Asynchronous
e-learning systems

0.200 0.069 0.173 2.898 0.004

E-learning tools and
software

0.318 0.080 0.278 3.985 0.000

Notes: Dependent variable: students’ academic performance; adjusted R2 = .518, F = 108.992,
and sig. = 0.000
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5 Discussion

5.1 Discussion of Findings

The relationship between (synchronous e-learning systems, asynchronous e-learning
systems, and e-learning tools and software) and the UCAS students’ academic perfor-
mance is investigated in this study. This was accomplished using the above-mentioned
approach and a reliable and validated statistical analysis of the collected data.

The findings show that synchronous e-learning systems have a favorable and signif-
icant impact on the students’ academic performance. Students may study at their own
speed via asynchronous communication. To execute teaching and learning activities,
learners do not need to be present at the same time with this communication [26]. In
an asynchronous communication environment, learners can take part in a dialogue that
allows them to attend the conference or instruction at different times. As a result, stu-
dents may work whenever and wherever they choose, at their own pace, allowing them
more time to think about their own ideas and promoting critical thinking [27].

In addition, the findings identified a relationship between synchronous e-learning
systems and the students’ academic performance. Live Virtual Classrooms similarly
combine video and audio, but they’re particularly developed for web-conferencing train-
ing and education [29]. As a result, they include a range of tools for enhancing engage-
ment and distance learning, such as collaborative whiteboards, analysis, and resource
grouping instruments, and contributor response tools [31].

The findings also indicate that e-learning tools and software have a positive associa-
tion with the students’ academic performance. According to the literature, e-learning has
some tools and software that can only be done through it such as computers, LCD, DVD
electronic display devices, smart board, and Application software and content viewers.
It is difficult to succeed in e-learning without those tools and software [32–35].

5.2 Limitations and Further Research

Contextual and application limitations were among the study’s empirical findings. Our
findings are based on responses from Gaza-based UCAS students. As a result, it’s hard
to make broad generalizations across the country’s higher education institutions. Even if
the findings apply to developing economies with comparable cultural contexts, they may
not be suitable for areas with different cultural contexts, such as Palestine. Second, the
study was performed in the higher education sector, which limits the results’ capacity to
be applied to other sectors.

In terms of future research, the researchers recommend that the model could be
re-examined in different contexts or cultures. Furthermore, the model may be supple-
mented by include moderating variables such as students’ prior experience to aid in the
comprehension of the links and mechanisms underlying the issue at hand. Furthermore,
future research should include both professors and students from various universities in
the sample.
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