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ARTICLE INFO ABSTRACT

Keywords: Since the coronavirus 2019 (COVID-19) pandemic hit the world, many universities have used
D%gital learﬂiﬂ_g digital asynchronous learning tools such as Digital Learning Management Systems (DLMS) to
D‘lsmﬂc.e learning continue the educational process. Despite its global usage, only a few studies have investigated its
Z'Oe\‘;lr;"llg quality in the Jordanian context during the COVID-19 period from a quantitative and qualitative

approach perspective. Thus, the current study aims to explore the factors that influence academic
performance in Jordanian higher education institutions during the COVID-19 pandemic. A mixed
methods research approach was employed to evaluate the quality of the teaching-learning process
for Jordanian students in higher education institutions. The triangulated data focused on three
core pillars namely if students saw a difference in their grades prior to, during, and after the
pandemic, the challenges faced and improvement suggestions. Accordingly, the quantitative
approach with an online questionnaire and the qualitative approach with structured interviews
were applied to collect the required data from Jordanian students in higher education in-
stitutions. The results of the current study revealed that the evaluation of the teaching-learning
process quality during the pandemic period affected students’ academic performance in
different proportions based on their specialization area. In addition, the study results also iden-
tified the most important challenges that faced the students during this period and suggested
procedures to overcome them and improve the distance learning process. The current study offers
empirical evidence on critical success factors underlying digital learning management systems in
the COVID-19 era, which can help policymakers in Jordanian universities and the ministry of
higher education and scientific research to improve the quality of the teaching-learning process in
the Jordanian context.

Higher education institutions
A mixed methods approach

1. Introduction

The recent COVID-19 outbreak has had a significant influence on various areas, such as the economy, society, and health [1]. As a
result, travel prohibitions and limitations were enforced, along with mandatory social separation measures [2]. In addition, the ed-
ucation system suffered a major crisis, potentially the most perilous in our modern era, as numerous students worldwide abandoned
traditional schools and universities in favor of online learning through the Internet. This shift may have had adverse consequences on
their academic performance, their ability to comprehend and retain information, and their capacity to generate knowledge [3]. This
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crisis has also caused many students to drop out of school. Inequality was noticed in the educational systems, especially in poor
countries or families that lack modern and electronic educational means [4]. This pandemic also caused the postponement or
cancellation of all educational activities in universities. In all cases, there was no choice but to resort to e-learning through electronic
educational platforms in order to reduce contact between students and between students and faculty members. Many students suffered
due to online education as they lacked educational means and tools, due to the economic and digital gap [5-7].

The COVID-19 pandemic has had a significant impact on traditional in-person schooling, leading governments to enforce different
virus-control measures, such as prohibiting big meetings and implementing strict physical social distancing. As a result, policymakers
quickly transferred education from conventional face-to-face instruction to remote learning using different distance learning platforms
[8,9]. Despite the rapid transition, several public institutions, especially in developing nations such as Jordan, lack formal knowledge
and use of digital learning management systems (DLMS) that are essential for sustaining e-learning [10]. Higher education authorities
and public higher education leaders had to promptly develop options for the traditional classroom-based learning model. Several
research have investigated the effects of COVID-19 on the higher education sector in different Western and Arab nations [9].

There are many studies conducted in the same context during the Corona period in universities around the world, including
Jordan’s public and private universities, each of which dealt with the issue of e-learning from different angles and its impact on
students’ performance and grades, the technologies that were used through online education, and the satisfaction of users who are
affected by the quality of information and services. Alkhwaldi et al. [11] discussed the use of metaverse technology to promote
interactive learning in education. However, there is limited understanding of how higher education institutions, particularly in
developing countries like Jordan, utilize this technology. They aimed to identify the factors that influence users’ intention to use
metaverse technology for educational purposes in Jordanian higher education institutions. The analysis of the model revealed that the
behavioral intentions towards the use of this technology were significantly affected by user satisfaction, performance expectation, and
facilitation of conditions, and the study also showed that the quality of information and the quality of services have a significant impact
on user satisfaction. The study by AL-Nuaimi et al. [12] talked about the massive increase in investments in e-learning systems across
higher education institutions to revolutionize educational practices, which led to the dispensation of Education Management Systems
(LMS) in higher education, especially during the period of the Corona pandemic and the closures that occurred during it, forcing higher
education institutions around the world to deal with online education, and this study pelletized, integrated and verified a theoretical
model integrated through three theories. The results revealed that quality factors significantly and clearly affected the ease of use,
while the quality of the technical system showed its great importance on the tangible benefit.

Furthermore, Alkhawaja et al. [13] conducted a study that examined the relationship between technology usage and self-efficacy in
Jordanian public universities during the Corona period. The findings revealed an important beneficial effect of self-efficacy on the
actual utilization of e-learning systems. Additionally, the study found that teachers expressed greater concern regarding the use of
technology compared to those who had less concern. The study conducted by Abdullah et al. [14] examined the effects of the coro-
navirus pandemic on education at the Jordan University of Science and Technology. The findings revealed that the rate of success of
students during the pandemic was significantly higher compared to the pre-pandemic period. This outcome was anticipated due to the
implementation of online exams. However, the proportion of students achieving excellent grades remained consistent with the per-
centage observed in courses before the pandemic.

This study stands out from others by examining the subject from a unique perspective compared to previous research on education
in Jordanian universities. The coronavirus pandemic impacted all levels of the educational system, leading to the complete or partial
closure of educational institutions worldwide to curb the spread of the virus. Consequently, there was a shift from face-to-face edu-
cation to e-learning, with a significant emphasis on self-learning to minimize direct contact among students and teachers. Among the
countries that have implemented this to ensure the health of students in Jordan, whether it is in schools or even universities at their
different levels. Was e-learning effective in Jordanian universities? Was e-learning available to all students? Were the internet
packages available to Jordanian students sufficient to follow their lessons and lectures online, and were their speeds appropriate for
that? Did Jordanian students have sufficient experience and knowledge to deal with programs dedicated to e-learning? Was e-learning
suitable for all disciplines, whether humanitarian or scientific? What was the impact of e-learning on students’ performance? The
primary objective of the current research is to examine the association between demographic factors and students’ academic per-
formance in Jordanian universities. Based on this main objective, the following sub-objectives are formulated: (1) To examine the
relationship between demographic factors and Jordanian university students’ evaluation of e-learning. (2) To investigate the rela-
tionship between demographic factors and Jordanian university students’ evaluation of practical lessons.

2. Literature review

Technological and internet advancements have globally contributed to improving the quality of learning [15]. With the rapid
technological developments worldwide, distance learning systems have emerged and evolved to facilitate the educational process,
particularly for individuals facing barriers to enrolling in foreign universities. Recently, due to the COVID-19 crisis, distance learning
has become an urgent necessity and an essential component of education in most countries around the world [16-18]. Its importance is
evident in addressing the challenges faced by quarantined students, mitigating the impacts of the coronavirus epidemic, and sup-
porting societies in their efforts to combat the COVID-19 pandemic [9]. Therefore, evaluating the adoption of distance learning systems
during the COVID-19 pandemic is crucial to ensure their effective use by instructors and their positive impact on students.

Prior research has mostly examined the contentment of students in scientific fields with e-learning, emphasizing the difficulties
they encountered as a result of the termination of scientific instruction and practical experiences [19-21]. Our study examines the
effects of COVID-19 on university students in Jordan from different academic fields. We specifically focus on identifying the main
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instructional instruments and methodologies employed in online education. Furthermore, it tackles the primary obstacles that students
face during their online learning journey. The study done by Keshavarzi et al. [22] investigated the influence of COVID-19 on the
psychological well-being of university students in Malaysia. The results indicated that 40 % of the participants reported experiencing
significant levels of loneliness and social exclusion, with a subset expressing occasional suicidal ideation. The results indicated that
loneliness and social isolation were widespread concerns among Malaysian students, exerting a significant influence on the occurrence
of suicidal thoughts. Mental health specialists are aggressively searching for appropriate answers and techniques to combat the
worsening of severe sadness and anxiety among students, which the COVID-19 pandemic has intensified.

The study conducted by Blankenberger and Williams [23] provides insights into the influence of COVID-19 on higher education,
highlighting its pivotal role in advancing social equity, especially during this epidemic and the ensuing efforts to recover. Higher
education institutions successfully implemented robust mechanisms to address the problems and limitations posed during this period.
These systems effectively ensured that students obtain high-quality education, regardless of the manner of delivery. The objective of
this technique is to motivate students to enroll without any concerns about switching to electronic means, which might potentially
lower expenses and support the values of social justice. Kerzic et al. [24] investigated the extensive implementation of e-learning as a
reaction to COVID-19. Their study specifically analyzed the elements that influenced students’ perceptions of their academic per-
formance during the sudden shift from in-person education to e-learning. This study included a heterogeneous cohort of students from
multiple nations spanning various continents. During the first wave of the pandemic, it became clear that the effectiveness of e-learning
depends on the engaged involvement of professors, the electronic interactions of students, and the sufficiency of information tech-
nology infrastructure. Nevertheless, throughout the pandemic, pupils’ academic achievement decreased because of the imple-
mentation of e-learning. The efficacy of e-learning was contingent upon the happiness of students with the strategy. In summary, this
study emphasizes the importance of developing a clear plan for teaching, research, and investment in improving digital skills for both
students and academics. Furthermore, it highlights the need to encourage and nurture studies and innovative cooperation across all
fields in the domain of distance learning.

This was further corroborated by research undertaken by Hickey et al. [25] which highlighted how many universities reacted to
COVID-19 by cancelling numerous campus activities and transitioning all education to an online format. This significant development
led to several changes for students, impacting their academic performance and professional goals. The majority of pupils have
expressed the substantial impact of the coronavirus on their academic achievements and prospective professional paths. Moreover, this
experiment revealed a significant correlation between concern about the illness and adherence to preventive measures. Moreover, it
emphasized a correlation between barriers to achieving academic excellence and fluctuations in academic performance. Spitzer and
Musslick [26] conducted a study that examined the expanding disparity in education, namely among youngsters, due to the swift
transmission of COVID-19 and the shutdown of schools. In contrast to previous studies suggesting adverse effects, this research un-
covered a beneficial impact on the educational process, namely in the domains of science and sports, as they shifted to online plat-
forms. Notably, the study, which also included university students, established that their performance enhanced during the pandemic
period compared to the prior two years. The enhancement was ascribed to the augmented duration allocated for studying.

The study conducted by Bilal et al. [27] investigated the repercussions of COVID-19 on all facets of life, with a specific focus on the
transition from in-person education to online learning. This research specifically focused on graduate students from several universities
in Karachi, Pakistan. The majority of these students agreed to participate in reinforcement lessons to better navigate electronic
educational programs via the Internet. After the onset of the COVID-19 pandemic, the amount of time students spent on the Internet
during face-to-face education, which typically did not exceed 3 h, significantly increased. This rise in online activity impacted their
sleep, leading to fatigue, exhaustion, and distraction. E-learning also resulted in prolonged isolation and staying indoors, which
contributed to feelings of laziness and depression, subsequently diminishing their educational performance compared to face-to-face
education. Many students expressed dissatisfaction with e-learning, preferring traditional classroom settings. Consequently, educa-
tional institutions needed to implement measures to enhance e-learning and support students in improving their performance during
the pandemic. Satar et al. [28] approached the topic from a different perspective, focusing on the mediating roles of students’
educational effort and their willingness to learn. The study, conducted on university students in Malaysia, revealed that students’
educational effort fully mediated the relationship between the changing pace of information technology and e-learning. Similarly, the
students’ readiness for learning fully mediated the relationship between the presentation of information technology and the changes in
its pace.

The study by Dragomir and Munteanu [29] explored the impact of online education on students’ professional training, social
relations, and the interaction between students and professors during the COVID-19 period. Focusing on graduate students in the
management of European organizations, the study considered the effects of the pandemic on vocational training and student-teacher
relationships. The findings highlighted the necessity for universities to reassess and enhance their online educational programs,
aligning them with the actual needs of students. The study emphasized that e-learning should not replace traditional teaching methods
but should complement them by adding value. Additionally, it underscored the importance of maintaining direct communication
between professors and students. The study by Allah et al. [30] focused on the impact of COVID-19 on mental health, psychological
well-being, and social conditions worldwide, similar to other studies in this area. Specifically, it highlighted the pandemic’s effects on
the mental health and educational performance of medical students, noting varying levels of anxiety and fear. The study emphasized
the need for psychological support and protection for students, alongside the provision of high-quality distance education. The study
by Mahdy [31] examined the impact of the COVID-19 pandemic on academics and researchers in biomedicine, paralleling other
studies that focused on students, their performance, and mental health. The results indicated a significant impact of the pandemic on
these professionals, with varying degrees among respondents.

Although online education facilitated self-learning, veterinary students faced significant challenges in receiving practical lessons.
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This hindered the efficient delivery of information. However, the study demonstrated that these difficulties could be addressed
effectively by presenting real-world cases, providing concise information, and utilizing three-dimensional virtual tools to simulate
practical experiences. Many past studies have used various theories to understand the influence of COVID-19 on student academic
performance. Nevertheless, the ongoing discussion regarding the influence of online instruction and learning on students’ academic
achievement following the pandemic has not been settled. Several studies have demonstrated that online instruction and learning have
a positive impact on students’ academic performance [19]. While others have found it to have a detrimental impact [32]. Despite the
critical role of social networking sites in higher education as a rapid response mechanism, particularly during the COVID-19 pandemic,
students continue to face numerous challenges. The current study investigates the impact of COVID-19 on the academic performance of
Jordanian university students. This study aims to fill a vacuum in knowledge by investigating the impact of distance learning systems
on students’ academic performance. The results could have substantial ramifications for the future of online education in higher
learning institutions, specifically in developing nations’ public and private colleges, with a specific focus on Jordan. In this light, we
proposed the following hypotheses:

Hol. There is no evidence of a significant association between demographic factors and the students’ academic performance in
Jordanian universities.

Ho2. There is no evidence of a significant association between demographic factors and the students’ evaluation in Jordanian
universities.

Ho3. There is no evidence of a significant association between demographic factors and the evaluation of Jordanian university
students of practical lessons.

3. Research methodology

A mixed methods research approach was employed to evaluate the quality of the teaching-learning process for Jordanian students
in higher education institutions. The triangulated data focused on three core pillars namely if students saw a difference in their grades
prior, during, and after the pandemic, the challenges faced, and improvement suggestions Accordingly, to describe the required data
and answer the questions posed in the study above, the idea behind this type of research is to study frequencies, averages and other
statistical calculations, and accordingly, the quantitative approach was applied through the use of two tools to collect the required
data, the first of which was the questionnaire by distributing 636 questionnaires online to Jordanian students in higher education
institutions. To support the data collected and ensure data triangulation, the second tool, student interviews, was used, through the
qualitative research approach of this study using 85 structured interviews that emphasized on skills, experiences, limitations, and
recommendations to improve e-learning systems.

The questionnaires were distributed to Jordanian university students through the Internet, where the link to the questionnaire was
sent to many Jordanian universities and using personal relationships in order to distribute it to students from different disciplines and

Table 1
Sample profile.
Characterization Frequency
Gender Male 286
Female 350
Total 636
University Type Public 244
Private 392
Total 636
Degree Postgraduate 89
Level Undergraduate 547
Total 636
Academic Year First 159
Second 176
Third 138
Fourth 118
Fifth 29
Sixth 16
Total 636
School School of Engineering 17
School of IT 28
School of Medicine 13
School of Pharmacy 11
School of Business 359
Others 208
Total 636
DLM Platform Microsoft Teams 389
Zoom 230
Google meet 17
Total 636
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levels of study and in different regions, with a focus on the Amman region because it contains the largest number of universities and
from various disciplines, and these methods were chosen to collect the required data in order to reach the largest possible number of
students and shorten time, effort and cost, and it was The number of questionnaires filled out by students is comparable to the number
of questionnaires in similar studies, which makes the sample subject to analysis and generalization in the results.

The online questionnaire distribution application aims to gather data from students in public and private universities in Jordan. Its
purpose is to assess the impact of the COVID-19 pandemic on the quality of digital learning management systems in higher education
institutions. The study will include students from different scientific and humanities fields and academic levels and will be conducted
during the COVID-19 lockdown. Obtaining a representative sample has been challenging due to the impact of the COVID-19 outbreak
and the lockdown measures implemented by the Jordanian government. This study used non-probability sampling with the purposive
sampling technique to target the specific age class of participants (e.g., Jordanian universities students). Thus, the purposive sampling
technique allowed the selection of a large-size sample of participants in the specific age class targeted in this study namely universities
students in Jordanian [33-36]. Table 1 provides the demographic characteristics of the respondents.

4. Data analysis and results
4.1. Quantitative approach results

The finding for the first hypothesis was (Calculated x> = 3.439; p = 0.491; p > 0 0.05, see Table 2). The Chi-square statistic out-
comes revealed a lack of significant correlation between the kind of university and the level of academic achievement among Jor-
danian university students. Similarly, there was not a statistically significant association observed between educational level and
academic achievement within the pandemic. Furthermore, there was no noteworthy correlation between the academic year and ac-
ademic performance. Nevertheless, a statistically significant correlation was detected between faculty and academic achievement
among Jordanian university students throughout the COVID-19 pandemic.

For the second hypothesis, (Tabulated x> = 9.44 df = 4; a = 0.05; Calculated x> = 0.643; p = 0.958; p > 0 0.05 see Table 3). The
findings revealed a lack of significant association between the educational level of Jordanian university students and their assessment
of e-learning amidst the COVID-19 pandemic (Tabulated x> = 9.44 df = 4; a = 0.05; Calculated x> = 3.652; p = . 455; p > 0 0.05).
Furthermore, no statistically significant correlation was seen between the academic year and the appraisal of e-learning by Jordanian
university students (Tabulated x*> = 31.410 df = 20; a = 0.05; Calculated x> = 21.226; p = . 384; p > 0 0.05). The findings shown a
significant association between faculty and Jordanian university students’ evaluation of e-learning systmes (Tabulated x> = 31.410 df
= 20; a = 0.05; Calculated x> = 35.105; p = 00.020; p < 0 0.05).

The results of the third hypothesis indicated that there was not a statistically significant connection between the type of university
and the appraisal of practical lessons by Jordanian university students during the COVID-19 pandemic (Tabulated x*> = 9.44 df = 4; a
= 0.05; Calculated x*> = 2.844; p = 0.584; p > 0 0.05 see Table 4). Additionally, the results indicated that there was no significant
association between educational level and the evaluation of Jordanian university students of practical lessons (Tabulated x> = 9.44 df
= 4; a = 0.05; Calculated x> = 1.751; p = 00.781; p > 0 0.05). Similarly, there was no significant association found between the
academic year and the evaluation of practical lessons (Tabulated x> = 31.410 df = 20; a = 0.05; Calculated x*> = 30.839; p = . 057; p >
0 0.05). However, there was a significant association observed between faculty and the evaluation of practical lessons among students
(Tabulated x*> = 31.410 df = 20; @ = 0.05; Calculated x*> = 52.590; p = 00.000; p < 0 0.05).

4.2. Qualitative approach results
Based on the results revealed from the quantitative analysis, instructed interviews were held with undergraduate students from

various faculties who didn’t participate earlier in filling the questionnaire, aiming to deepen the understanding of the results attained
by the quantitative approach.

Table 2
Tests for first hypothesis.
Factors Chi- Square Tests
Value Asymp. Sig. (2-sided)
University type Pearson Chi-Square 3.43%a 0.491
Likelihood Ratio 3.461 0.489
Cases 636
Degree Level Pearson Chi-Square 2.383a 0.671
Likelihood Ratio 2.362 0.673
Cases 636
Academic year Pearson Chi-Square 27.781a 0.119
Likelihood Ratio 31.461 0.051
Cases 636
Faculty Pearson Chi-Square 32.832a 0.037
Likelihood Ratio 36.002 0.018
Cases 636
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Table 3
Tests for second hypothesis.
Factors Chi- Square Tests
Value Asymp. Sig. (2-sided)
University type Pearson Chi-Square 0.643a 0.958
Likelihood Ratio 0.644 0.958
Cases 636
Degree Level Pearson Chi-Square 3.652a 0.455
Likelihood Ratio 3.766 0.439
Cases 636
Academic year Pearson Chi-Square 21.226a 0.384
Likelihood Ratio 21.893 0.346
Cases 636
Faculty Pearson Chi-Square 35.105a 0.020
Likelihood Ratio 38.408 0.008
Cases 636
Table 4
Tests for third hypothesis.
Factors Chi- Square Tests
Value Asymp. Sig. (2-sided)
University Type Pearson Chi-Square 2.844° 0.584
Likelihood Ratio 2.799 0.592
Cases 636
Degree Level Pearson Chi-Square 1.751% 0.781
Likelihood Ratio 1.717 0.788
Cases 636
Academic Year Pearson Chi-Square 30.839° 0.057
Likelihood Ratio 32.623 0.037
Cases 636
Faculty Pearson Chi-Square 52.590? 0.000
Likelihood Ratio 49.895 0.000
Cases 636

Assessment of Online Learning Systems in Lockdown Period: The term ‘new normal’ has gained significant popularity since the
onset of the COVID-19 pandemic. Online learning resources have become the norm in education. The worldwide pandemic has spurred
inventive methods of instruction, as educational institutions globally have resorted to internet platforms to sustain student education.
There has been a shift in the educational model, with online learning being the basis for this transformation. The use of technology has
become indispensable for students and educational institutions worldwide. This signifies a novel methodology in teaching that
numerous universities have been pushed to embrace.

“I believe the only two advantages of online teaching and learning are the flexibility and convenience. You can choose when to attend and
decide what to study based on your own schedule and preferences” (MS 14)

The Impact of COVID-19 Lockdown on Academic Performance: Most undergraduate students indicated that, even though they
were forced to stay at home with their families they could easily be distracted by noise, requests, and needs causing many students to be
unable to focus on their studies, as one student said:

“During the pandemic my father brought my grandparents to stay with us and we literary had the house, I sometimes locked myself on
the staircase or sat on the toilet floor to have a minute for myself and listen to a lecture without being constantly distracted by everything
and anyone”. (MS25)

During the outbreak of the pandemic, many of the students shared how difficult it was to access online platform due to overload on
the system. They stated that having to rely on home network meant that the whole family used the same Wi-Fi connection, therefore,
causing many issues. For instance, as one of the student’s states:

“Imagine we are 8 at home, all of us having to attend lecture, work online, sort issues and manage everything on the same server, it was
honestly a nightmare” (FS12)

Report that the environment for learning was not there in their households. One of the students who was interviewed claimed that
the COVID-19 made homes noisier because children were also there. A female student who was questioned said she had to take care of
the requirements of the kids at home, particularly those relating to the activities of the distant schools, in addition to cooking and
cleaning the house. The pupils claim that it is difficult for them to focus on their own academic work. The pupils claim that their area’s
Internet access was erratic and occasionally non-existent. Majority of the pupils lamented on how pricey and out of their price range
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computers were. According to several teachers we spoke with, students in higher education during COVID-19 had significant academic
obstacles due to a shortage of e-learning resources. Since this kind of education is computer-based, the availability of e-learning re-
sources like computers, Internet connectivity, and a steady power supply is crucial for its efficient use.

The vast majority of participants mentioned financial constraints as another significant challenge during the time of lockdown,
stating that they were unable to purchase data due to affordability issues. Twenty-four students explicitly mentioned their inability to
purchase data. One student noted that the lockdown exacerbated the issue of acquiring data. Another student pointed out that with all
businesses closed and no sources of income, obtaining data became a significant concern. These financial constraints prevented many
students from engaging in learning during the lockdown. An instructor, who primarily taught postgraduate students, confirmed that
his students were experiencing these difficulties.

“The pandemic devastated my family business, making it impossible for me to ask my father for money to buy a laptop or top up
my phone data. Constantly worried about this, I eventually sought help from our neighbor. Thankfully, his Wi-Fi occasionally
reached my house, allowing me to access my lectures on time. However, when the signal didn’t reach or I didn’t have enough
data, there was nothing I could do” (FS71)

The fourth most significant academic hurdle students faced during the COVID-19 epidemic was the issue with teachers’ attitudes. A
total of 35 students identified the pandemic academic challenges as being caused by the teachers’ attitude. According to one of the
students who was spoken to, the overwhelming number of assignments provided by professors was what made them difficult. He
claimed that lessons held in a classroom are still preferable compared to home arrangements when responsibilities and assignments are
piling up at the same time. Some professors lack genuine awareness of the variations among students and are not driven to provide each
student with a meaningful educational experience. Students have recognized fear, anxiety, and sadness as significant obstacles that
have contributed to their subpar academic performance during the global epidemic. The topics of social retreat, fear of the unknown,
and fears about the pandemic’s future effects were frequently addressed.

“Before the pandemic, my grades were consistently high, and I ranked in the top ten in my major. However, after the pandemic hit, I felt
like I lost control of my life. Everything around me seemed to be falling apart, and I became extremely stressed and overwhelmed. There
were so many assignments and tasks, and professors began introducing new assignments, videos, and classes. I felt completely confused,
and as a result, my grades started to drop, which only deepened my depression” (FS 17)

One student puts it in simple terms as he says

‘During the pandemic, I faced so many issues, I think I speak for at least all students in the Fintech major as we had this Facebook
group to touch base with each other and honestly, not being able to reach out to professors when needed, the mental stress,
feeling unsafe, not having that spirit of competing with other students and the rapid change in technology made it so difficult to
understand what truly, is, valuable knowledge and what’s not’! (MS53)

5. Discussions

The research findings suggested that the COVID-19 epidemic had an impact on pupils’ academic performance to different extents.
This variation is attributed to the differences between students’ specializations and their respective faculties. Scientific disciplines,
such as medicine, pharmacy, and engineering, experienced a substantial impact as a result of the obstacles posed by remote lectures
and the complexities of practical implementation. In contrast, students in social and human sciences encountered much fewer diffi-
culties in adapting to remote learning. Despite these issues, the satisfaction of students with the electronic educational process and
practical sessions varied. On average, students demonstrated the highest level of satisfaction with the electronic educational process,
followed by a moderate level of satisfaction, and then complete satisfaction. The completely dissatisfied learners had the lowest level of
satisfaction. This feat can be attributed to the extensive resources and variety of virtual learning tools offered by both public and
private universities, with Microsoft Teams being the most widespread platform. Students frequently utilized tools such as Google Meet,
Zoom, and other online video platforms. Akour et al. [37] have confirmed the effectiveness of these technologies in the digital process
of learning through their research. Furthermore, schools have proactively organized training sessions for faculty members to enhance
their proficiency in employing these kinds of technologies.

Another crucial factor that adds to this satisfaction is the government-mandated processes and conventions, as well as the policies
established by educational institutions. Each school has incorporated these strategic objectives and customized these laws to establish
differentiation, thus improving the efficiency and efficacy of e-learning. Dahoud’s [38] analysis revealed several essential factors for
the efficacy of remote education. The key factors encompass government regulations, institutional officials, teachers’ commitment,
students’ drive, and the assistance offered by their family members. The research confirmed the efficacy of remote e-learning in higher
education institutions, facilitated by the platforms provided to students and the guidelines set forth by the Ministry of Higher Edu-
cation and the Accreditation Commission [MHEAC]. However, despite its positive qualities, online e-learning was found to be poorer
than traditional in-person education.

Regarding the first hypothesis, the data results showed that there is no significant relationship between demographic data and
students’ academic performance. Hence, as evident in the qualitative data, the students who faced the highest difficulty in teaching
and learning virtually were those from scientific stream. They explained that, linking theory and practice was not only difficult but also
related to the complexity of their modules and the modules requirements. A recent study by Dahoud [38] concluded that several
variables have an impact on remote learning. The COVID-19 had some positive effects on Jordan’s educational system. Teachers and
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the ministry of Education (MOE) may use it in the future after switching back to a face-to-face educational system. With society’s
acceptance, they may convert some conventional tools into online applications. The outcomes were also impacted by the students’
gender, whereby female students entered the MOE and Noor space platforms more clearly than male students. About 80 % of the total
number of students shared and utilized distance learning [39]. The remaining students either did not have an online connection, were
unable to move between internet locations in their cities or villages, did not have the option to share their internet access with family or
friends, or were unconcerned about distance learning. For some of them, the MOE in Jordan moved to provide each household with a
tablet with internet access. Unlike the current study, gender did not have an impact on students’ blended learning, nor effected their
performance. However, this research findings goes in line with the current study as most students voiced the same complaints and
highlighted similar challenges.

The second hypothesis indicated that there is also no significant relationship between demographical factors and student’s eval-
uation of e-learning during the pandemic. This statement contradicts the data reported in the study conducted by Mahdy [31]. He
revealed that the lockdown imposed due to the COVID-19 pandemic hurt the academic performance of the majority of participants
(96.7 %) to different extents. The average assessment score for online education overall was 5.1 + 2.4, but the score for practical
components was 3.6 + 2.6. Hickey et al. [25] found that more than 7 % of the students reported a significant decrease in their Spring
2020 grades compared to previous semesters. He also noticed a correlation between the perceived importance of obstacles and the
Spring 2020 GPA. Students facing substantial obstacles such as stress, absence of enthusiasm, technological challenges, financial
constraints, poor time management, distracting home environments, and limited time owing to caregiving responsibilities were
significantly more prone to reporting worse grades than usual for the spring 2020 semester. This does not contradict the study by
Abdullah et al. [14] which confirmed the high success rates among students during the Corona period due to conducting exams
electronically, but the percentage of those with higher degrees during this period was not affected compared to previous sessions,
which indicates that many students benefited during the pandemic period, while others were affected and others were affected by their
rates as they are.

However, in the cause of the Jordanian higher education sector, the data show that the students have increased rather than
decreased. This was justifiable by higher flexibility, access to virtual cites and publications and most importantly, the freedom that
came with being able to stay at home and priorities. The third hypothesis showed that the only demographical factor that had an
impact on student’s evaluation of the Jordanian university of practical lessons during COVID-19 were linked with the faculty students
were studying in. In fact, the results showed that students who study medicine, pharmaceutical, engineering, and other scientific
grounded undergraduate and postgraduates, faced difficulty in using blended learning to learn practical lessons. Blankenberger and
Williams [23] highlighted disparities in outcomes among different groups of students. Large-scale studies focusing on community
college students revealed poorer outcomes in full online courses, with particularly steep declines observed among students with lower
GPAs, males, and African-American students. While demographic factors such as age and gender were not significantly correlated with
low course completion rates, student-specific factors including academic background, abilities, and prior online experience were found
to be linked to successful completion of online courses. Their research findings concur with our research as the results show clear
evidence that factors such as university type, gender, level of study, and academic year does not impact student’s performance.

According to Alsoud and Harasis [19] online teaching may lead to decreased satisfaction among students, consequently impacting
their learning. Additionally, students with low confidence in using internet sources and technological platforms may exhibit lower
engagement in online learning strategies and have limited opportunities for interaction with teachers. This lack of interaction can lead
to dissatisfaction and ultimately decreased learning and disengagement during online classes. Their study revealed that 49 % of un-
dergraduate students expressed dissatisfaction with online classes, mainly due to technical issues experienced during the sessions. In
their study, Kerzi¢ et al. [24] found that the quality of e-learning within the initial stage of the COVID-19 epidemic was mostly
influenced by service quality. This includes factors like as administrative support, technical assistance, and the availability of learning
resources given by tutors and the library. Moreover, the proactive participation of educators in distance education, particularly their
promptness and prompt provision of feedback, has a substantial impact on the quality of e-learning. The system’s quality, which
encompasses both the distribution method and the technical infrastructure, also had a vital impact. Although students’ digital skills
and online contacts with peers and teachers had a significantly lesser impact, they nevertheless had a significant statistical effect.
Moreover, it was emphasized that the level of student satisfaction with e-learning had a significant role in mediating the influence of
e-learning quality on student performance. Satar et al. [28] discovered that the impact of changes in the pace of information tech-
nology on students’ happiness with e-learning is completely mediated by their learning stress. Moreover, the extent to which students
are motivated to study completely influences the connections between IT presenteeism and IT tempo change in students’ pleasure with
e-learning. Sundarasen et al. [40] indicated that the use of digital technology and artificial intelligence solutions to manage stress
levels of students should be intensified. According to this study, female students portray a high level of anxiety in comparison to males.
It concurs with this research finding which shows that students have flagged the issue of stress and instability linked with COVID-19,
which has negatively affected their performance. However, according to this study, gender does not have an impact on academic
performance during COVID-19.

Simok et al. [41] addressed the challenges of online learning, stating that appropriate preparation, training, and preventive
measures, were among them. They suggested that future research on e-mentoring platforms or modules to optimize their efficiency.
The primary stressors that students face are primarily financial limits, remote online learning, and uncertainty regarding their aca-
demic achievement and future employment possibilities. Chinna et al. [42] and Sobaih et al. [9] have shown that the inclusion of
students and faculty members facilitates the utilization of social media for official academic functions. Students perceived social media
as a more efficacious means of communication compared to other cost-free online communication platforms such as Google Classroom
and Zoom, owing to its ease of use, usefulness, and engagement [43]. Consequently, they leveraged social media to facilitate the
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process of learning. A study undertaken by Akour et al. [37] questioned Jordanian university instructors to assess their psychological
well-being, the problems of distance learning systems, strategies for coping, and issues related to the pandemic. The data gathered
encompassed sociodemographic information, stress management strategies, motivations for participating in distance education,
challenges faced with remote learning, and the foremost concerns in the epidemic. The findings indicated that 0.314 of participants
encountered severe distress, whilst 0.382 reported experiencing mild to moderate distress. Surprisingly, there was no evidence of a
negative link between age and distress severity. However, there was a weak negative relationship. Furthermore, most teachers showed
a significant level of enthusiasm and drive when it came to educating in an online setting. The most frequently mentioned self-coping
strategy was interaction with relatives. These findings underscore the varying levels of psychological distress and challenges faced by
university professors, aligning with the research findings on the difficulties encountered by students during the pandemic.

The key issue in online education is how to deliver practical lessons. Since most subjects are practical in the scientific faculties,
learning them online is challenging. In fact, the data showed that some of the major challenges students faced during the pandemic
were closely linked to the internet connectivity, appropriate space for studying, personal devices to attend online classes and avail-
ability of devices. One of the highest challenges faced by students was closely intertwined with stress and anxiety caused by the high
uncertainty of the pandemic and how it affected students’ future goal attainments. This aligns with the research conducted by Alsoud
and Harasis [19] which aimed to comprehend the influence of COVID-19 on the educational experience of students in Jordan. The
students provided ideas to enhance education and online education, which included making the teaching and learning websites more
engaging, showcasing practical procedures in real-life scenarios, offering straightforward data, and incorporating 3D virtual in-
struments to simulate real situations. Online education can be improved and enhance student’s IT adaptation [44].

6. Theoretical and practical implications

The results of this empirical investigation suggest that online learning is both beneficial and feasible. Although the COVID-19
pandemic presents difficulties and technological obstacles that can have a detrimental effect on online learning, student participa-
tion continues to be advantageous. Nevertheless, because of the existing constraints in infrastructure, tactics for engagement, semantic
web methodologies, and knowledge management, the majority of participants maintain the viewpoint that online learning is incapable
of completely substituting traditional education. To successfully navigate the period following the COVID-19 pandemic, stakeholders
in the education system must establish strong and effective processes. The study also discovered a notable association between aca-
demic attainment and the utilization of online learning instruction during the period of pandemic. This period has heralded the
commencement of a novel epoch in online schooling, bolstering users’ assurance in the platform. One of the main factors contributing
to this satisfaction is the implementation of government regulations and higher education policy. Universities modify their strategic
orientations and tailor rules to achieve distinction and improve the effectiveness and efficiency of online learning systems.

In a study conducted by Dahoud [38] it was determined that the effectiveness of distance education is influenced by various as-
pects. These elements include the involvement of government, authorities, and professors, as well as the incentives for students to seek
education and information, whether it be in colleges or institutions. The study validated the efficacy of online learning systems in
educational institutions, as it established communication networks for students and implemented standards from the MHEAC.
Nevertheless, technology is not seen as superior to in-person schooling. The results of this experimental investigation demonstrate that
distance learning is effective and useful and that student involvement is advantageous, regardless of any challenges that may disrupt
and hurt our digital educational experience during the current COVID-19 pandemic. Nevertheless, because of the existing constraints
in infrastructure, semantic web methods, and the necessity for improved information systems, the general of those surveyed believed
that it could not fully substitute the traditional method of learning. To navigate the period following the COVID-19 pandemic,
stakeholders in the education system must establish robust processes. Moreover, in the period of the COVID-19 pandemic, there was a
notable association between academic performance and the utilization of digital tools for remote teaching. The outbreak also intro-
duced an entirely novel form of online schooling. This outbreak will also initiate a new age for distance learning and enhance users’
confidence in the platform.

7. Limitations and future work

It is important to acknowledge that this research has certain limitations. One significant constraint is the size of the sample, which
could impact the capacity to apply the findings to a larger population. In future studies, researchers may utilize quantitative meth-
odologies to investigate the influence of the dimensions revealed in the current study, as well as demographic factors such as age,
gender, and qualification, on academic achievement. Moreover, doing a comparison of outcomes before and after the pandemic could
yield valuable observations. The research results indicate that students’ disciplines and majors have a substantial effect on their
performance within the context of the pandemic. This may stimulate subsequent researchers to examine the fundamental causes of this
variance and customize instructional and learning approaches accordingly, as well as suggest strategies for future integration.
Consequently, incorporating students from small towns and rural regions in future studies might augment the applicability of the
results, given that our sample predominantly comprised students from urban settings. Students residing in rural or suburban areas may
face restricted availability of online resources or educational tools, thereby affecting their academic performance.

Future research might concentrate on adapting the suggested approach to other nations to assess online learning for university
students in relation to the COVID-19 pandemic. Additionally, it is important to do research on the efficiency of online learning as well
as students’ anxieties and tensions in the face of such pandemics. Researchers may also look at more thorough deep-learning models,
which are based on extracting features attained by sophisticated optimization techniques. Researchers can also use the proposed
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approach to address additional challenging optimization issues. Our finding suggest that Jordanian universities should invest in fa-
cilities and ICT infrastructure that can support e-learning. Therefore, authorities should develop a customized strategy to establish a
suitable online atmosphere. It is essential to establish policies and standard operating procedures to provide pupils with simplified and
clear education about the origins and implications of the epidemic, while also offering support during times of stress. Using novel
strategies to maintain social cohesion among students while adhering to regulations from the government.

Finally, students proposed several solutions to enhance the online learning systems, even beyond the COVID-19 pandemic,
particularly for subjects that continue to be taught online: 1) conduct exams in person, even for subjects taught online, to ensure
fairness among students, 2) improve internet connectivity, 3) provide students with computers, with the option of paying in in-
stallments, 4) offer free internet packages to students, 5) offer free courses for students and faculty members on e-learning mechanisms
and how to effectively utilize e-learning systems, 6) enhance the infrastructure of educational institutions, 7) adjust the educational
process to prioritize actual attendance and address absences more effectively, 8) reduce the number of students in online class sections
to facilitate adequate discussion between students and faculty members, and 9) require students and faculty members to turn on their
cameras during online sessions to increase interaction and engagement.
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