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Abstract—The global COVID-19 epidemic has had a
considerable influence on the educational sector, leading to a
shift away from traditional education and toward e-learning
education. This change has made it more difficult for students to
adopt modern technologies, such as e-learning systems. The
objective of this research is to investigate the influence of
technological attributes on the usefulness and acceptance of
e-learning systems among Jordanian students. A convenience
sample of 343 questionnaires was distributed to Jordanian
private university students and evaluated using a five-point
Likert scale. The descriptive statistics and sub-hypotheses were
examined with SPSS regression analysis. The main hypotheses
were evaluated using SEM in AMOS. The study found that
technology attributes significantly impact the perceived
usefulness and acceptance of e-learning systems, both jointly
and separately. Acceptance of e-learning systems has been
positively impacted by perceived usefulness. Moreover, it found
that acceptance of e-learning systems has been positively
impacted by technology attributes via usefulness. The study
suggested that universities and educational institutions address
these attributes to improve students’ perceived usefulness and
acceptability of e-learning technologies.

Keywords—technology attributes, perceived usefulness,
technology acceptance, e-learning systems, higher education

. INTRODUCTION

The technology revolution is presently ushering in a new
age for humanity. Maintaining knowledge in a variety of
domains is one of the most important behavioral
characteristics of functioning civilizations. Over its lengthy
history, humanity has undergone numerous stages of
development, starting with the slow but steady acquisition of
knowledge. Knowledge exchange and preservation have
undergone unprecedented changes as a result of the
technological revolution of the contemporary era. Therefore,
rapid technology makes it easy for people to obtain
information [1]. In addition, the internet, cellphones, and
computers have all contributed to the increased accessibility
and transferability of information compared to earlier times.
Nowadays, a large quantity of information can be
technology-saved, and users may quickly access a wealth of
knowledge on a range of issues. These technologies can assist
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human learning and knowledge growth in fascinating ways [2].
Furthermore, it has been found that these innovative
technologies increase individual enthusiasm and engagement,
which raises academic performance [3]. The internet, in
particular, has transformed the way information is exchanged
and kept. Social media, blogs, and other online platforms
have evolved into spaces where people as well as
organizations may interact and collaborate to generate new
knowledge [4]. Copious amounts of data are maintained on
the internet and online databases, where anybody with an
internet connection may quickly access them. With the
increasing opportunities and challenges brought about by the
technology revolution, it is more vital than ever to utilize
discretion and critical thinking while obtaining and using
knowledge.

By the end of 2019, the COVID-19 pandemic had reached
approximately 213 countries and territories globally [5]. In an
effort to halt its rapidly expanding outbreaks, most countries
have imposed strong social distancing regulations and
shuttered superfluous enterprises, including those in higher
education. According to Mailizar et al. [6, 7], the COVID-19
epidemic has created severe disruptions in higher education
systems around the world, with numerous countries closing
their schools, colleges, and universities. Furthermore, during
this time, COVID-19 began controlling students’ personal
lives, making traditional  ground-based learning
impossible [8]. In Jordan, the Higher Education Ministry has
recommended all educational institutions mandate e-learning
technology. As a result, all universities, colleges, and schools
had to adjust to give classes using e-learning technologies [9].
This sudden, abrupt transformation has raised numerous
issues for both universities and students. This move to
e-learning has compelled universities to modernize their
technological infrastructure, implement e-learning systems or
platforms, give staff and students training on how to utilize
e-learning technology successfully, and select high-quality
information and content [10, 11]. Furthermore, following the
COVID-19 outbreak, the Higher Education Ministry of
Jordan mandated that universities and educational institutions
deliver 10%-20% of their courses via e-learning
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technologies.

In the Jordan context, several studies have explored the
influence of technology attributes on the usefulness and
acceptance of e-learning systems. Al-Okaily et al. [12] found
that perceived usefulness and ease of use directly influence
e-learning acceptance, with partial support for the mediation
effect. Masa’deh et al. [13, 14] found positive correlations
between student satisfaction, behavioral intention, and quality
characteristics, while Barakat et al. [15] found unsatisfactory
or very unsatisfactory experiences with e-learning. Nsairat et
al. [16] deemed e-learning a viable alternative.
Al-Tammemi [17] suggest Jordanian students should be
encouraged to adopt e-learning systems, while Al-Momani et
al. [18] found average academic issues during the Corona
pandemic, and Al-Gharaibeh et al. [19] recommend limiting
e-learning to emergency cases and certain subjects.

The use of technology in e-learning has increased
recently [20, 21]. The COVID-19 epidemic has highlighted
the significance of integrating technology into education.
Technology was crucial to ensuring that learning continued
despite the constraints of educational institutions having to
transition to  remote learning.  According  to
Tagimaucia et al. [22], technology is the only method to
connect students during these challenging times. Furthermore,
the COVID-19 epidemic has underlined the importance of
investing in an effective technology infrastructure. Many
countries and nations encountered obstacles such as
insufficient internet availability, a lack of device access, and
students and instructors with inadequate skills. To address
these gaps, governments, educational institutions, and
technology firms have collaborated to close the digital divide
and provide equal access to education for everyone. During
this period, innovative teaching approaches have arisen that
use a variety of technological systems and platforms to
provide high-quality education. Virtual classrooms, video
conferencing, e-learning management systems, and
interactive educational tools are already commonplace for
many students and teachers [22, 23]. These technology
attributes allow teachers to create interesting and interactive
learning experiences that encourage student cooperation and
engagement, even in distant settings. In addition, there are a
number of issues that require constant attention and
development, including protecting the confidentiality and
security of student data, granting equal access to technology,
and resolving the drawbacks of online education. In
conclusion, e-learning technologies have become more
popular, and the necessity for a new infrastructure for them
has become evident as a result of the COVID-19 epidemic and
technology [24-26]. It is crucial to fully utilize e-learning’s
potential for the benefit of future generations, as it presents
countless opportunities to enhance teaching and learning.

The study’s novelty lies in focusing on students’
experiences and attitudes with e-learning technology
provided by universities after five years
post-COVID-19. Moreover, the study aims to fill knowledge
gaps and provide insights for higher education institutions to
enhance e-learning success and expand educational
opportunities.

Thus, the main goal of this study is to evaluate the impact of
technological attributes on the usefulness and acceptance of
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e-learning systems by Jordanian students after the COVID-19

epidemic and Jordanian universities’ five-year e-learning

implementation. Based on the introduction provided above,
the objectives of this study are as follows:

1) To determine and clarify the effects of technology
attributes on students’ perceptions of the usefulness and
acceptance of e-learning systems.

2) Understanding the rationale for adopting or rejecting
e-learning systems relevant to technological attributes.

3) To add to the body of knowledge about technology’s
usefulness and acceptance.

4) This study can help university administrators understand
why students use or reject e-learning technologies.

In light of the previously mentioned objectives, the present
study aims to answer the following questions:

1) To what extent do technological attributes influence
students’ perceptions of the usefulness of e-learning
systems?

2) To what extent can technological attributes affect
students’ acceptance of e-learning systems?
3) To what degree can usefulness, as a moderator, have a

significant impact on the relationship via technological
attributes and the acceptance of e-learning systems?

Il. LITERATURE REVIEW

A. E-Learning System

Numerous academic institutions have created extensive
e-learning systems, which are now essential for conducting
remote education. E-learning had been known, but it had
never become a part of our lives until the COVID-19
epidemic [22, 27]. E-learning is defined as educational
activities in which students are taught directly or indirectly
using electronic technology, applications, and the
internet [28, 29]. E-learning is a process of delivering,
organizing, and managing e-learning activities within a
system, including student enrollment, tests, assignments,
course descriptions, lesson plans, communications, syllabuses,
essential course resources, and so on [30]. According to Farid
et al. [31], an e-learning system may include (i) learning
methods (lecture, discussion, guided practice, reading, games,
case studies, and simulation), (ii) delivery methods (live
classroom or computer-mediated),  (iii)  scheduling
(synchronous or asynchronous), and (iv) levels of guidance.
E-learning system components may affect students’ overall
learning experiences and may offer a framework for assessing
the technological attributes of an e-learning system [32].

B. Technology Attributes

Some technological attributes have an impact on the
usefulness and acceptance of the e-learning systems discussed
and investigated in this study, such as ease of use, system
quality, content quality, and system usefulness. They are
presented below.

C. Ease of Use (PEU)

Ease of Use (PEU) is defined as the degree to which
students believe using an e-learning system will be simple [33,
34]. Azahar [35] states that the success of any information
system is determined by how users use it. In this study,
perceived ease of use refers to students’ views towards the
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assumption that using a learning system will improve their
learning experiences and performance. Furthermore, previous
studies [36—40] have shown that perceived ease of use has a
significant impact on the usefulness and acceptance of
e-learning systems and technology.

D. System Quality (SQ)

System quality refers to the attributes associated with the
features, functionality, speed, and content of the university’s
e-learning system [41]. The willingness and acceptability of
students to use an e-learning system have been determined to
be critical to its performance [42]. Users will be more likely to
use systems that are simple, accessible, and offer appealing
features [43]. In this study, system quality refers to how
factors such as accessing or navigating, responsiveness,
layout and design, and attractive appearance influence users’
perceptions of e-learning systems. Furthermore, studies
by Al-Adwan et al. [44-47] found that system quality has an
influence on the usefulness and acceptance of e-learning
systems, while Jung et al. [48] highlights that system quality,
information quality, and service quality are crucial for an
e-learning system’s success.

E. Content Quality (CQ)

Content quality refers to the level of materials and
information offered to students via the e-learning system.
According to Alzahrani and O’Toole [49], content quality is a
student’s assessment that programs are applicable, up-to-date,
and sufficient. Content quality is crucial for students when
deciding whether to continue using the online platform for
learning activities after completing the present courses.
Furthermore, Nikou and Maslov [50] refers to content quality
indicators as relevancy, ease of perception, readability,
format, level of detail, and timeliness. In this context, content
quality refers to material that is easy to absorb, meets the
specified requirements, is clear and understandable, and is
provided in an appropriate format. Previous studies by
Al-Fraihat et al. [45, 46, 51-53], found that content quality
significantly influences the usefulness and acceptance of
e-learning systems, while Bandura [54] found no significant
influence.

F. System Efficacy (SE)

Efficiency is one of the attributes considered crucial to
system quality. System efficiency is the ability of the system
to provide desired results while using as few resources as
possible. The usefulness and acceptance of e-learning
technologies are measured by the number of activities
performed by students and the ability of the system to achieve
their study goals and objectives quickly and
accurately [55, 56]. In other words, system efficiency is
determined by how effectively inputs are transformed into
outputs [57]. In this context, a higher level of e-learning
efficiency signifies effective learning and application. Studies
by Alayacyac et al. [58-64] have found that system efficacy
enhances student satisfaction and acceptance of technology,
while technical problems decrease satisfaction and
acceptance of technology, according to
Elshami et al. [65, 66].
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G. Perceived Usefulness (PU)

Perceived Usefulness (PU) is known as the extent to which
people think using modern technology will help them perform
better at work [67, 68]. Similarly, Kaur et al. [33, 69],
described perceived usefulness as the degree to which users
believe that a system can support them in achieving teaching
and learning objectives. Moreover, if students believe the
system is extremely beneficial, they are more likely to ignore
potential usability limitations, resulting in greater acceptance
rates. On the other hand, if students believe the system is
ineffective, even if it is simple and of excellent quality, they
may reject its implementation. Investigating predictors of the
perceived usefulness of the system will assist in determining
the appropriate settings and conditions that ensure higher
levels of engagement and continuity. Numerous studies have
found that the usefulness of e-learning systems significantly
influences their acceptance. This is supported by Mailizar et
al. [40, 44, 46, 70-74], while Taat et al. [75, 76] found that
the usefulness had no impact on acceptance of e-learning
systems.

H. Acceptance of the System (Acceptance)

In their research, [77, 78], distinguish between the terms
technology acceptability and technology acceptance, with
technology acceptability referring to one’s perception of a
system prior to use and technology acceptance referring to
one’s perception of the system after use. Acceptance of
technology is defined as the likelihood of potential users using
it for their duties [79-81]. Acceptance of technology is
recognized as one of the most important prerequisites for the
e-learning system’s efficacy. In this study, technology
acceptance refers to students’ perceptions regarding the
e-learning system as a means of receiving education,
continuing to use the system in the future, and recommending
the system to colleagues. Studies by Ajina et al. [29, 53, 82,
83], found that technology attributes had a significant impact
on acceptance of the system. Conversely Ho et al. [84-86]
found no impact.

I1l. MATERIALS AND METHODS

Independent Variables Dependent Variable

H3 Acceptance

H1 H3

H4

PU

Mediating Variable

Fig. 1. Proposed model for the relationship between the variables of
Technology Attributes (TAs), Perceived Usefulness (PU), and perceived
acceptance (Acceptance) of the e-learning system.

This section explains the study’s model. The proposed
model, illustrated in Fig. 1, investigates the main hypotheses.
As shown in Fig. 1, Technology Attributes (ATs) are used as
independent variables—Perceived Ease of Use (PEU),
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System Quality (SQ), Content Quality (CQ), and System
Efficacy (SE)—and Perceived Usefulness (PU) and
Perceived Acceptance (Acceptance) of e-learning systems as
dependent variables. Moreover, Perceived Usefulness (PU) is
used as a mediator to investigate the relationship between
Technology Attributes (ATs) and perceived acceptance
(Acceptance) of the e-learning systems.

A. Data Collection

The sample for this study was made up of undergraduate
students from Jordan’s private universities. 347
questionnaires were collected using a convenient sampling
technique, and 23 were invalid due to missing information.
Therefore, 324 questionnaires were valid for statistical
analysis, or 93% of the total. SPSS and AMOS were used to
analyze the data. Sub-hypotheses and descriptive statistics are
analyzed using regression in SPSS, and the main hypotheses
were evaluated using the SEM in AMOS. The questionnaire
was divided into two sections. The first section of the
questionnaire gathered demographic information from
participants, such as their gender, study level, and college
affiliation. In the second section, participants were asked to
evaluate several technology attributes on a Likert scale
ranging from 1 to 5, with 1 indicating strongly disagree and 5
indicating strongly agree. They were also asked to evaluate
the e-learning system’s usefulness and acceptance using the
same scale.

B. Descriptive Statistics

Table 1 illustrates the characteristics of the research sample
based on the student gender, study level, and college
affiliation. According to students’ gender, 52.7% were
females, while the remaining 47.3% were males. As for
students’ studying level, 29.3% of the students were first-year
students, 37.4% were second-year students, 19.3% were
third-year students, and 14% were fourth-year students.
Furthermore, the study also examined the students’ college

affiliation. The majority of students (42%) attended
humanities colleges, while the remaining 58% attended
science colleges.

Table 1. Demographics sample categorized according to the student gender,
study level, and college affiliation
Demographics Frequency Percent Cumulative Percent

Student Male 162 47.2 47.2
gender Female 181 52.8 100.0
First year 101 29.3 29.3
Student study _ Second year 128 374 56.7
level Third year 66 19.3 86
Fourth year 48 14 100.0
humanity
Student college  colleges 144 420 420
affiliation Science 199 58.0 100.0
colleges

C. Questionnaire Analysis

Table 2 presents the mean and standard deviation of
responses to study statements. The mean scores show that
participants had attitudes toward the statements, since all
means were greater than the scale mean of 3.00, indicating a
positive outcome. The statement “there is little effort required
to interact with the system” scored the highest mean with
4.070/5.00, suggesting that participants found that interaction
with the system does not require much effort. While the
statement “I will advise e-learning to my colleagues” had the
lowest mean score of 3.405/5.00, indicating that participants
were less inclined to recommend the system to their
colleagues, Moreover, Table 2 presents the means for all the
variables included in the study, and each variable had a mean
higher than the scale mean of 3.00, indicating that the
respondents had positive opinions on each variable. The
variable “ease of use” had the highest mean score of
3.868/5.00, indicating that participants perceived the system
to be easy to use, while the variable “content quality”” had the
lowest mean score of 3.605/5.00.

Table 2. Descriptive statistics of the technology attributes, usefulness and acceptance

Statement M S.D Alpha  Tolerance  VIF
It takes a little skill to use the system. 4.053  1.103
It is easy to become familiar with the system. 3.720 1.218
Ease of Use The system provides the necessary confidence. 3.630 1.228 0.784 0.426 2.347
Interaction with the system does not require much effort. 4.070  0.944
Mean 3.868  0.880
| have no difficulty accessing or navigating the system. 3.975  1.000
The system provides an immediate response. 3580 1.170
System Quality Layout and design are applicable. 3.712 1.113 0.864 0.270 3.705
The system has an attractive appearance. 3.716 1.123
Mean 3.746  0.930
The content is easy to absorb. 3.724 1.186
Content Quality The content is clear and ur1'd_erstanda-1ble. 3.588 1.204
The system meets the specified requirements. 3523 1211 0.807 0.391 2.557
The system presents the information in an appropriate format.  3.584  1.155
Mean 3.605  0.947
3.749  1.098
Using the system allows me to learn more successfully. 3975 1.032
. The system improves my learning performance. 3403  1.337
System Efficacy The system helps me do tasks quickly. 3.700 1.170 0.768 0.328 3.045
The system saves me time. 3.700 1.171
Mean 3.709  0.961
3.447  1.362
The system is helpful in my studies. 3.642 1.272
Usefulness The system improves my ability to do tasks. 3.811  1.198 0.866
The system allows me to complete tasks. 3.720 1.160
Mean 3.640 1.058
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| decided to use the system to receive my education.

| will continue using the system in the future.

Acceptance | plan to use the system in the future.

| will recommend the system to my colleagues.

Mean

3.638  1.342
3.551  1.342
3.724 1318 0.936
3.405  1.361
3.612  1.229

Internal Consistency and Validation

— PEOU
— sya
— PCQ

5.00

4.00

MEAN

3.00
2.00

1.00

Fig. 2. Relationship between the variables of Technology Attributes
(TAs)—Perceived Ease of Use (PEU), System Quality (SQ), Content Quality
(CQ), and System Efficacy (SE)—and perceived acceptance (Acceptance).
and Perceived Usefulness (PU).

Cronbach alpha was used to evaluate the scale’s reliability,
as shown in Table 2, and alpha values greater than > 0.70

indicated a reliable scale, as stated by Gujarati and Porter [87].

Cronbach alpha results show that all values are above a
standard threshold of 0.70, indicating that the study’s scale is
reliable. Table 2 shows that the Variance Inflation Factor
(VIF) values are less than 10, indicating that the variables do
not exhibit considerable multicollinearity. A VIF value below

10 is considered acceptable. Furthermore, the tolerance
values in Table 2 are greater than 0.10, indicating the lack of
multicollinearity. A tolerance value above 0.10 indicates that
there is no excessive correlation between predictor variables.
Therefore, based on the alpha values for internal consistency
and the VIF and tolerance values for multicollinearity, the
scale used in the study is reliable, and there is no
multicollinearity among the variables as suggested by Shevlin
and Miles [88]. Furthermore, Fig. 2 illustrates the
relationships between each independent variable mentioned
in the hypotheses related to perceived usefulness. The
technology attributes’ independent variables—ease of use,
system quality, content quality, and system efficacy—have a
positive relationship with perceived usefulness, the dependent
variable, as they tend to go upward in line. This indicates that
when the independent variables of the technology attributes
go up, so does perceived usefulness.

IV. RESULT AND DISCUSSION

A. Testing of Sub-Hypotheses

This study used a regression analysis to evaluate the
relationship between the independent variables (ease of use,
system quality, content quality, and system efficacy) and the
dependent variables (usefulness and acceptance of e-learning
systems). Table 3 and Table 4 present the findings.

Table 3. Results of impact of technology attributes on perceived usefulness of the system

ANOVA
R R Square Adjusted R Square Std. Error of the Estimate F Sig.
0.840 0.705 0.700 0.57900 142.404 0.000
Coefficients
B Std. Error Beta t Sig.
Ease of use 0.293 0.065 0.244 4.528 0.000
System quality 0.041 0.077 0.036 0.526 0.599
Content quality 0.068 0.063 0.061 1.079 0.282
System efficacy 0.632 0.068 0.575 9.356 0.000
Table 4. Results of impact of technology attributes on perceived acceptance of the system
ANOVA
R R Square  Adjusted R Square Std. Error of the Estimate F Sig.
0.693 0.515 0.498 0.63332 107.632 0.000
Coefficients
B Std. Error Beta t Sig.
Ease of use 0.467 0.054 0.377 8.595 0.000
System quality 0.369 0.069 0.249 4.375 0.000
Content quality 0.162 0.067 0.132 2.142 0.002
System efficacy 0.337 0.066 0.281 5.362 0.000

As indicated in Table 3, the regression analysis findings
reveal that the technological attributes of e-learning systems
have a favorable influence on the perceived usefulness of the
system. The F value (142.404) is statistically significant (Sig.
= 0.000), indicating that there is a significant relationship
between the independent variables of technology attributes
and the dependent variable perceived usefulness of an
e-learning system. This finding supports sub-hypothesis H1.
Furthermore, the correlation coefficient (R) = 0.840 suggests
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a significant positive relationship between technology
attributes and perceived usefulness. The coefficient of
determination (adjusted R? = 0.700 indicates that the
technology attributes of e-learning systems examined in this
study account for 70% of the variance in perceived usefulness.
The remaining 30% can be attributed to technological
attributes that were not considered. Additionally, simple
regression analyses were used to investigate the effect of each
individual variable on perceived usefulness. The variables
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ease of use and system efficacy had significant coefficients (P
< 0.05) on perceived usefulness. However, the variables of
system quality and content quality did not have a significant
impact on perceived usefulness, as evidenced by their
coefficients (Sig. > 0.05).

As shown in Table 4 the regression analysis findings
suggest that the relationship between the independent
variables (technology attributes) and the dependent variable
(acceptance of the e-learning system) is statistically
significant, as indicated by the estimated F value of 107.632
(Sig. = 0.000). This finding supports sub-hypothesis 2.
Furthermore, the correlation coefficient (R) = 0.693 indicates
a significant positive relationship between technology
attributes and systems’ acceptance. According to the adjusted
(R?) = 0.498 coefficients of determination, the technology
attributes of e-learning systems investigated in this study
account for. 49.8% of the variance in system acceptance.
Other technological attributes that were not explored could
account for the remaining 51.2%. Additionally, simple
regression analyses were conducted to determine how every
variable impacted system acceptance. The study found
significant coefficients (P <0.05) for ease of use, self-efficacy
system quality, and content quality, indicating their impact on
system acceptance. Moreover, Fig. 3 shows the relationships
between each independent variable mentioned in the
hypotheses related to perceived acceptance. The independent
variables of technology attributes—ease of use, system
quality, content quality, and system efficacy—nhave a positive
relationship with perceived acceptance, the dependent
variable, as they tend to go upward in line. This means that
when the independent variables of technology attributes go up
so will perceived acceptance.

B. Testing Main Hypotheses

To examine the study’s main hypotheses, a variety of fit
indices should be wused, as recommended for SEM
applications. As shown in Table 5, the (y2/df) is estimated at
4.087, which is lower than the suggested value of 5. This
shows that the model accurately fits the data. The AGFI was
found to be 0.833, exceeding the advised threshold of 0.80.
This suggests a good match between the models. The RMSEA
was found to be 0.061, which is less than the desired threshold
of 0.10. This suggests a good fit between the model and the
data. The NFl is 0.901, the CFl is 0.959, and the GFl is 0.936.
All of these indicators exceed the usual value of 0.9,
demonstrating the model’s adequacy. Finally, Table 5 shows
that all indicators fall within the recommended range as
recommended by Shevlin and Miles [88-91]. As a result, the
model meets the study’s requirements.

PEOU

syQ
— PCQ
T PSE

5.00

4.50

4.00

3.50

MEAN

3.00

2.50

2.00

~~~~~~~~~~~~

Acceptance
Fig. 3. Relationship between the variables of Technology Attributes
(TAs)—Perceived Ease of Use (PEU), System Quality (SQ), Content Quality
(CQ), and System Efficacy (SE)—and perceived acceptance (Acceptance).

Table 5. Values of fit indices for the structural equation model

Indicator AGFI x2/df GFI RMSEA CFl NFI
Value of Recommended >0.80 <5 >0.90 <0.10 >0.9 >0.9
Value of Model 0.833 4.087 0.936 0.061 0.959 0.928

Moreover, in this study, the main hypotheses were
evaluated using the path coefficient analysis of the SEM
method. Table 6 and Fig. 2 illustrate an overview of the direct
and indirect impacts of the latent variables. There are direct
and indirect effects from the data, and all of them are
significant at P < 0.05. The following are hypotheses that
were proposed and their findings:

The results from Table 6 and Fig. 4 of the path model
suggest that the technology attributes of the e-learning system
used in this study have a positive and direct impact on
perceived usefulness. The t-value for this relationship is
29.801, and the standardized coefficient () for this
relationship is 0.89, and it is statistically significant with a
p-value of .000. Therefore, hypothesis (H1) can be accepted
based on these results. Similarly, the results of Hypothesis H2
indicate that technology attributes have a significant direct
effect on the acceptance of e-learning systems. The t-value for
this relationship is 2.927, and the standardized coefficient is
0.395. The p-value is .003, indicating that this relationship is

statistically significant at the 0.05 level. This supports
hypothesis (H2). Additionally, hypothesis H3 examines the
impact of perceived usefulness on the acceptance of
e-learning systems. The t-value for this relationship is 3.622,
and the standardized coefficient is 0.474. The p-value is .000,
indicating that this relationship is also statistically significant
at the 0.05 level. This supports hypothesis (H3). Lastly,
hypothesis H4 focuses on the indirect effect of technology
attributes on the acceptance of e-learning systems through
perceived usefulness. The results indicate that this indirect
effect is statistically significant. The standardized coefficient
is 0.352. The p-value is .000, indicating that this indirect
effect is significant at the 0.05 level. This supports hypothesis
(H4). Overall, the results support the hypotheses that the
technology attributes directly influence perceived usefulness
and the acceptance of e-learning systems. Additionally,
technology attributes indirectly impact the acceptance of
e-learning systems through their effect on perceived
usefulness.

Table 6. Direct and indirect testing results
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Variables i?ri;i\itt Ii?y?;i);ictt T-value P Results
Perceived usefulness <---- Technology attributes 0.890 29.801 0.000 Accepted
Acceptance of the system < Perceived usefulness 0.395 2.927 0.003 Accepted
Acceptance of the system <---- Technology attributes 0.474 0.352 3.622 0.000 Accepted

Acceptance

Fig. 4. Direct and indirect results between the variables of Technology
Attributes (TAs)—Perceived Ease of Use (PEU), System Quality (SQ),
Content Quality (CQ), and System Efficacy (SE)—Perceived Usefulness
(PU), and perceived acceptance (Acceptance) of the e-learning systems.

C. Discussion

The purpose of this study was to find out students’
perceptions regarding the technology attributes of e-learning
systems offered by Jordanian private universities. This study
used a quantitative approach, with a questionnaire distributed
to 343 Jordanian students. These students were selected
because they frequently use e-learning systems in their studies
and are familiar with the technology. Based on the facts
presented, it is concluded that all hypotheses were accepted in
this study.

The study revealed that technological attributes improved
perceived usefulness and acceptance of e-learning systems.
Furthermore, the findings demonstrated a positive
relationship between technological attributes and acceptance
of the e-learning system, using perceived usefulness as a
mediator.

The study emphasizes the importance of technological
attributes in attracting students and fostering positive attitudes
toward the e-learning system. The study’s first
sub-hypotheses were confirmed, and the results showed that
technological attributes impacted the perceived usefulness of
e-learning systems. The study’s findings suggest that
upgrading technological attributes might increase perceived
usefulness. The study found that perceived usefulness was
positively impacted by ease of use (8 = 24.4%; P = 0.000) and
system efficacy (8 = 57.5%; P = 0.000), but not by system
quality (8 = 3.6%; P = 0.059) or content quality (5 = 6.1%; P
= 0.028). The findings of ease of use and system efficacy
agree with the studies of [36, 38—-40, 58-64], but contrast with
the studies of [44-47, 51-53].

The study’s second sub-hypothesis was confirmed,
providing evidence that supports the idea that strengthening
the technology attributes proposed in this study can lead to
increased e-learning system acceptance. In addition, all
technology attributes of ease of use, system quality, content
quality, and system efficacy had a significant impact on
e-learning system acceptance. The findings indicated that
ease of use (8 = 37.7%; P = 0.000), system quality (8 = 24.9%;
P = 0.000), content quality (8 = 13.2%; P = 0.002), and
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system efficacy (8 =.28.1%; P = 0.000) had a positive and
statistically significant impact on perceived acceptance of
e-learning systems. The findings on ease of use, system
quality, content quality, and system efficacy agree with the
studies of [36-40, 44-46, 51-53, 58-64], while disagreeing
with the study of [54], who found that the content quality had
no significant influence.

The SEM analysis also found that technology attributes
significantly impacted the perceived usefulness and
acceptance of e-learning systems, both directly and indirectly.
The perceived usefulness was positively impacted by
technology attributes, including ease of use, system quality,
content quality, and system efficacy (8 = 89%; P = 0.000).
The acceptance of e-learning systems was significantly
impacted by technology attributes (8 = 47.4%; P = 0.000).
The acceptance of e-learning systems had also been positively
impacted by technology attributes (8 = 0.395; P = 0 .003).
Furthermore, the findings showed that the acceptance of
e-learning systems was positively impacted by technology
attributes via perceived usefulness (8 = 35.2%; P = 0.000).
The study findings agree with previous studies of [29, 53, 82,
83], who found technology attributes had a significant impact
on perceived usefulness and acceptance of e-learning systems,
while disagreeing with previous studies of [84-86], who
found no impact. Furthermore, the results of this study are
consistent with the studies of [ 40, 44, 46, 70-74], who found
that perceived usefulness has a direct impact on acceptance of
e-learning systems, while disagreeing with the studies of [75,
76]. Moreover, this study confirms Jordanian research that
perceived usefulness and ease of use directly influence
e-learning  acceptance, positively affecting student
satisfaction, behavioral intention, and quality attributes
[12-14, 21, 67]. The study differs from previous research [15],
which revealed unsatisfactory student experiences.

The e-learning system in Jordan gained popularity during
and after the COVID-19 pandemic, with students increasingly
relying on electronic learning technologies for their studies.
The study’s findings give evidence to support the idea that
improving e-learning technology attributes can lead to higher
usefulness and acceptance due to ease of use, system quality,
content quality, and system efficacy. Perceptions of the
system’s usefulness and acceptance also increase future
attendance. Universities need to measure student acceptance
levels, identify and eliminate difficulties, and provide reliable
service measurement to ensure e-learning systems are
accepted and student satisfaction is achieved.

The study found that students in Jordan’s private
universities have positive attitudes towards e-learning
activities, indicating that the usefulness of technology
attributes is widely accepted. Understanding the advantages
and benefits of technology attributes is crucial for the success
of e-learning activities. As a result, educational institutions
should provide students with opportunities to acquire
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e-learning skills and allocate resources to enhance their
technology skills, thereby motivating them to embrace
e-learning systems and their technology.

V. CONCLUSIONS

In recent years, e-learning has emerged as one of the most
convenient ways to acquire knowledge and skills without
having to attend in-person classes. E-learning technologies
are being used by educational universities all around the
world in times of emergency (COVID-19) as well as to reach
out to students who are located far away. The purpose of this
study was to better understand the impact of technological
attributes on the perceived usefulness and acceptance of
e-learning systems in institutions of higher education. The
study found, through various statistical analyses, that all
indicated technological attributes (ease of use, system quality,
content quality, and system efficacy) have a significant
positive impact on perceived usefulness and acceptance of
e-learning systems. Furthermore, perceived usefulness of
technology has a significant positive impact on the attributes
and acceptance of the e-learning system as a mediator. The
study suggested that universities and educational institutions
address the technological attributes identified in this study to
increase students’ perceived usefulness and acceptance of
e-learning systems.

Moreover, this study, like other empirical studies, has
limitations. First, our study’s findings were based on
self-administered ~ questionnaires  and  respondents’
perceptions. The study had a limited sample size, which was
obtained in Jordan. Therefore, future studies should increase
the sample size to improve the validity of the results, and
these findings should be used with caution in other contexts.
Second, the sample included survey participants from private
universities. A future study might involve investigating public
universities and examining differences across a wide range of
education levels. Finally, this study focused on four
independent variables; future studies might consider more
variables to gain a more complete picture of the topic.
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