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Abstract: Educational institutions around the world transitioned from face-to-
face learning to online learning as a direct result of the COVID-19 pandemic.
This sudden transition had grave consequences on e-learning service quality
(ELSQ) and student satisfaction with online learning; however, what
dimensions of ELSQ impacted student satisfaction most during the COVID-19
pandemic remain unclear. This study represents the first systematic effort
reviewing and synthesizing the available literature on the relationships between
the various dimensions of ELSQ and student satisfaction with online learning
during the COVID-19 pandemic. We searched the databases Education Source,
Education Resources Information Center, and Computer & Applied Sciences
Complete for quantitative studies. The results show that ELSQ dimensions
were positively associated with student satisfaction with e-learning during
COVID-19 pandemic. System quality was the most commonly demonstrated
predictor of student satisfaction, followed closely by instructor and course
material quality. Little research has focused on the administrative and support
service aspect of ELSQ. The most frequent system-related subdimensions were
perceived ease of use, perceived usefulness, website design and content,
responsiveness, functionality, technical support, advantages and compatibility
of ICT, and information quality. The most prevalent instructor- and course-
related subdimensions were the course content and design, instructor quality,
student-student and student-instructor interactions, responsiveness, and
instructor support.
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1. Introduction

The COVID-19 pandemic severely impacted several industries, and the education sector
was no exception. The pandemic forced colleges and schools around the world to
transition from face-to-face learning to e-learning, also called online, distance, or virtual
learning, which uses electronic technology and media to deliver, support, and enhance
both learning and teaching and involves communication between learners and teachers
and the use of online content (Howlett et al., 2009). According to the 2020 U.S. Census,
93% of people in households with school-aged children reported that their children
engaged in some form of e-learning during the COVID-19 pandemic (U.S. Census, 2020).
This sudden transition presented unprecedented challenges for students, educators, and
administrators. Higher educational institutions faced immense challenges of improving
students’ performance and determining the factors that impacted students’ satisfaction
with online learning during COVID-19 pandemic (Agyeiwaah et al., 2022). An area of
concern among educators that has attracted considerable scholarly attention is the service
quality of online learning and its impact on student satisfaction during the COVID-19
pandemic.

In the e-learning context, student satisfaction refers to the students’ overall
satisfaction with online instruction and with the support of the teachers and the student
counseling service (Kerzic et al., 2021). One of the critical factors that affects student
satisfaction with online learning is e-learning service quality (Pham et al., 2019), which is
a complicated multi-faceted construct that can be defined from the perspectives of
learners, instructors, assessors, and governments. In this study, we define e-learning
service quality (ELSQ) from the learners’ perspectives as the difference between the
students’ service expectations and their experiences of online learning. In other words, e-
learning service quality refers to the quality of e-learning provided by higher education
institutions such as system quality, instructor quality, course content quality, and
administrative service quality (Pham et al., 2019).

Numerous studies have examined the effects of a wide range of ELSQ dimensions
on student satisfaction (e.g., Kumar et al., 2021; Puriwat & Tripopsakul, 2021; Saad et al.,
2021; Saxena et al., 2021). Despite the growing literature on this topic, no systematic
review has been carried out to summarize and synthesize the studies that have examined
the links between the ELSQ dimensions and student satisfaction. Specifically, it is still
unclear what dimensions of ELSQ were the most prevalent and dominant predictors of
student satisfaction with e-learning during the COVID-19 pandemic. Moreover, little is
known about the subdimensions of ELSQ that were positively associated with student
satisfaction. This study aims to fill the gap by systematically reviewing the empirical
studies that examined the impact of e-learning service quality on students’ satisfaction.
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This study provides valuable and holistic insights on the determinants of student
satisfaction with e-learning during the COVID-19 pandemic. Understanding the
antecedent factors impacting students’ satisfaction with e-learning outcomes can help
instructors, administrators, instructional designers, and all those involved in developing
and implementing virtual learning to take the necessary actions to enhance the quality of
students’ performance, especially during the exceptional times, such as the COVID-19
pandemic (Nikou & Maslov, 2023). Remote learning has become part of the new normal
during the COVID-19 pandemic and some form of distance or blended learning will
likely continue even in the post-pandemic era (Oladele et al., 2022). The results of the
present study will offer a clear strategy for education, research, and policy in creating a
plan for effective distance learning in highly unusual circumstances such as the COVID-
19 pandemic.

2. e-Learning service quality

Today’s higher education institutions are pursuing a student-centered strategy. The
essence of this strategy is to see students as customers, and universities must do their best
to provide the highest quality educational services to students (Pham et al., 2022). With
the emergence of modern information and communication technology, online learning
has become an increasingly popular mode of instruction in higher education. The quality
of e-learning has thus received considerable attention both from educational institutions
and learners, and a question arises: What factors contribute to e-learning service quality?
Answering this question is the key to improving the overall quality of e-learning services,
which is the foundation for student satisfaction with e-learning.

Prior research has conceptualized e-learning service quality as a multidimensional
and wide-ranging construct. For example, Shaik et al. (2006) suggested that teaching
quality, administration, and support services play an important role in creating e-learning
service quality. Peltier et al. (2007) indicated that factors such as student-student
interactions, faculty-student interactions, lecture delivery, course content, course structure,
and instructor support can be used to measure e-learning service quality. Wang et al.
(2007) pointed out that system quality, information quality, and service quality determine
an e-learning system’s success.

In a study on e-learning acceptance, Lee (2010) found that the quality of online
support services was highly correlated with e-learning acceptance and student satisfaction.
Martinez Arguelles et al. (2013) developed a scale consisting of four factors to assess e-
learning service quality. These four factors include: teaching quality, administrative and
motivating services, support services, and user interfaces. Furthermore, Martinez-
Arglelles and Batalla-Busquets (2016) emphasized that e-learning service quality
includes the teaching service quality and non-teaching service quality. Teaching services
act as the core services, while non-teaching services consist of administrative services,
additional services, and user interfaces.

Ozkan and Koseler (2009) focused on support issues, faculty attitudes, content
quality, service quality, and system quality, which play important roles in influencing e-
learning service quality. Goh et al. (2017) emphasized that course design, interactions
with instructors, and interactions among students are factors that influence the success of
an online learning system. Pham et al. (2019) developed a comprehensive and integrated
framework for assessing the quality of e-learning services. Based on various studies of
traditional business services, online business services, traditional learning, and online
learning, the authors developed a scale consisting of e-learning system quality, e-learning
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instructor and course materials quality, and e-learning administrative and support service
quality. They also examined the impact of these factors on student satisfaction. In
summary, pre-COVID-19 studies in the field of e-learning provide various attributes that
measure e-learning service quality. Each attribute or group of attributes is constructed
from different perspectives and research contexts.

Numerous studies have examined e-learning service quality and its impact on
student satisfaction with online learning during the COVID-19 pandemic, but little is
known about what the most prevalent dimensions of e-learning service quality are, or
about their impact on student satisfaction. The current study addresses this issue. This
paper reviews and synthesizes the extant literature to gain insights into the overall impact
of ELSQ on student satisfaction during the COVID-19 pandemic. We use the theoretical
foundation of Pham et al. (2019) in which e-learning service quality consists of three
elements: (1) system quality, which represents the technology aspect of the e-learning
system, especially the design, content, friendliness, flawlessness, efficiency, and
adaptability of the e-learning system, e-learning website, hardware, and software; (2)
instructor and course material quality, which includes attributes such as instructor quality,
interactions between instructors and students, instructor support and mentoring, course
content and; (3) administrative and support service quality such as the help-desk service,
academic and career advising, administrative staff support, enrolment, registration, and
financial support.

3. Research questions
The following research questions are addressed in this review:

RQ1: What e-learning service quality dimensions positively impacted student
satisfaction with online learning during the COVID-19 pandemic?

RQ2: Which dimension of e-learning service quality was the most commonly
demonstrated predictor of student satisfaction with online learning during the
COVID-19 pandemic?

RQ3: What were the most prevalent subdimensions of e-learning service quality that
positively impacted student satisfaction with online learning during the COVID-19
pandemic?

4. Methods

4.1, Search strategy

A systematic search of three databases (i.e., Education Source, Education Resources
Information Center, Computer & Applied Sciences Complete) was performed to obtain
studies using a set of search keywords. The following terms were used in combination to
search all databases: e-learning, online learning, virtual learning, or distance learning;
service quality; system quality; instructor and course materials quality; administrative and
support service quality; student satisfaction; coronavirus or COVID-19 or SARS-CoV-2;
and college, university, or higher education. To locate relevant studies, we used several
Boolean operators (see Table 1).
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Table 1
Key terms or Boolean operators used for search

Search Search Terms (Boolean operators)
1 “e-learning” OR “online learning” OR “virtual learning” OR “distance learning” AND “service quality” AND “satisfaction” AND
“COVID-19” AND “College” OR “University” OR “Higher Education”
2 “e-learning” OR “online learning” OR “virtual learning” OR “distance learning” AND “service quality” AND “satisfaction” AND
“coronavirus” AND “College” OR “University” OR “Higher Education”
3 “e-learning” OR “online learning” OR “virtual learning” OR “distance learning” AND “service quality” AND “satisfaction” AND
“SARS-CoV-2” AND “College” OR “University” OR “Higher Education”
4 “e-learning” OR “online learning” OR “virtual learning” OR “distance learning” AND “system quality” AND “satisfaction” AND
“COVID-19” OR “coronavirus” OR “SARS-CoV-2" AND “College” OR “University” OR “Higher Education”
5 “e-learning” OR “online learning” OR “virtual learning” OR “distance learning” AND “instructor quality” AND “satisfaction” AND
“COVID-19” OR “coronavirus” OR “SARS-CoV-2" AND “College” OR “University” OR “Higher Education”
6 “e-learning” OR “online learning” OR “virtual learning” OR “distance learning” AND “course materials quality” AND
“satisfaction” AND “COVID-19” OR “coronavirus” OR “SARS-CoV-2" AND “College” OR “University”” OR “Higher Education”
7 “e-learning” OR “online learning” OR “virtual learning” OR “distance learning” AND “administrative support quality” AND
“satisfaction” AND “COVID-19” OR “coronavirus” OR “SARS-CoV-2" AND “College” OR “University”” OR “Higher Education”
8 “e-learning” OR “online learning” OR “virtual learning” OR “distance learning” AND “student service quality” AND “satisfaction”

AND “COVID-19” OR “coronavirus” OR “SARS-CoV-2" AND “College” OR “University” OR “Higher Education”

4.2. Criteria for inclusion and exclusion

We systematically searched for articles published in peer-reviewed journals from January
2020 to May 2022. Of the articles found in the search, analysis included only quantitative
empirical studies published in English. We excluded qualitative studies, non-peer
reviewed studies, conference proceedings, case reports, and other grey literature. All
abstracts and full texts were screened independently by two trained coders. The coders
independently reviewed the articles and extracted and coded the data including the
author’s name, publication title, publication year, country investigated, study design,
sample size, statistical analysis employed, relationship investigated, and key findings.

This review was performed in accordance with the PRISMA guidelines. As
shown in Fig. 1, the search strategy identified a total of 722 articles. After removing
duplicates, qualitative studies, non-peer-reviewed studies, and conference proceedings,
235 articles were further screened. Of these, 184 studies were excluded after screening
the abstracts, as they were not relevant studies; they did not examine the association
between the ELSQ dimensions and student satisfaction; and full texts were not available.
The remaining 51 articles were further assessed for eligibility. Of these, 12 articles were
removed as they did not report the necessary statistics or perform an appropriate
statistical analysis. The remaining 39 studies were found eligible for this review.

4.3. Analytical process

Data were analysed using IBM SPSS Statistics 27. First, we present the descriptive
statistics for the ELSQ dimensions that were positively associated with student
satisfaction. Second, we present the frequencies for the ELSQ subdimensions that were
positively and significantly related to student satisfaction.
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5. Results

Of the studies included for systematic review, the sample sizes ranged from 64 to 10,092
(Mean = 1005.58; SD = 1962.59). The majority of the samples (66.7%) were from Asia.
These studies were conducted in 27 countries including India, China, Poland, Malaysia,
Turkey, Pakistan, Romania, Indonesia, and Bangladesh. Eight studies were conducted
using samples from Europe. Surprisingly, there were only two studies from North
America, one study from South America, and one from Africa. The majority of the
articles (75%) were published in 2021. The most frequently used statistical technique was
statistical equation modelling.

5.1. Overall e-learning service quality—student satisfaction relationship

As shown in Table 2, eight articles examined the effect of the overall ELSQ on student
satisfaction during the period of the COVID-19 pandemic. The ELSQ was a second-order
construct comprising three elements, namely, technology-related-, instructor-related-, and
administration-related dimensions. The results show that the overall ELSQ was strongly
and positively associated with student satisfaction with online learning during the
COVID-19 pandemic.

Kerzic et al. (2021) presented service quality and system quality as major
dimensions of ELSQ. Service quality included administrative, technical, and learning
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assistance through tutors, the library, and the teachers’ active role in the process of online
education with their responsiveness and timely feedback. System quality consisted of the
mode of delivery and IT infrastructure. Their study revealed a positive influence of
overall ELSQ on student satisfaction. Similarly, Kumar et al. (2021) found that e-learning
content was a significant predictor of e-learning quality, which ultimately influenced
student satisfaction.

Puriwat and Tripopsakul (2021) proposed and empirically tested e-learning
quality as a second-order construct comprising three elements, namely, the course content
and design, administrative and technical support, and instructor and learner
characteristics. They also found that the overall ELSQ had a significant positive impact
on student satisfaction. Saxena et al. (2021) examined four dimensions of ELSQ:
assurance, reliability, responsiveness, and website content. The ELSQ strongly
influenced learner’s satisfaction. In a study by Sumi and Kabir (2021), ELSQ was
operationalized as a second-order construct comprising six elements, namely, reliability,
responsiveness, assurance, empathy, website design, and learning content, which
ultimately had a positive influence on student satisfaction.

Table 2
Studies examining the relationship between ELSQ and student satisfaction

Dimensions Studies Frequency

Agyeiwaah et al. (2022), Ali et al. (2022), Al-Adwan et al. (2021), Chaudhary et al.

(2020), Butt et al. (2021), Ejdys (2021), Hoang & Dang (2021), Jiang et al. (2021),
System quality Kashive et al. (2020), Parlakkili¢ (2022), Saad et al. (2021), Shahzad et al. (2021), 21

Shehzadi et al. (2020), Wang et al. (2021), Zardari et al. (2021), Su & Guo (2021),

Magni & Sestino (2021), Nikou & Maslov (2023), Taghizadeh et al. (2022), Thoo

et al. (2021) [Not significant], Nguyen (2022) [Not significant]

Ali et al. (2022), Al-Adwan et al. (2021), Golding & Jackson (2021), Hamdan et al.
Instructor and (2021), Ho et al. (2021), Patwardhan et al. (2020), Saad et al. (2021), Thanasi-Boge
course materials (2021), Thoo et al. (2021), Wang et al. (2021), Wang et al. (2022), Wilczewski 17
quality (2021), Giray (2021), Su & Guo (2021), Schijns (2021), Magni & Sestino (2021),

Han et al. (2021) [Not significant]
Administrative and
support service Saad et al. (2021) 1
quality
Overall e-learning Kerzic et al. (2021), Kumar et al. (2021), Puriwat & Tripopsakul (2021), Saxena et
service quality al. (2021), Sumi & Kabir (2021_), T & _Tar_1uraharjo (2020), Amin et al. (2022), 8
Suryani & Sugianingrat (2021)

5.2. e-Learning service quality dimension—student satisfaction relationship

Table 2 presents the frequencies of the ELSQ dimensions used in the literature. System
quality was the most common dimension that positively affected student satisfaction with
online learning during the COVID-19 pandemic. Out of the 21 studies that explored an
association between system quality and student satisfaction, 19 studies found a positive
relationship; however, two studies (Nguyen, 2022; Thoo et al., 2021) reported
insignificant association. They concluded that system operations (ease-of-use,
performance, interactions with other students and instructors, accessibility and design of
the e-learning) had no impact on students’ satisfaction in e-learning. Seventeen studies
explored the influence of instructor and course materials quality on student satisfaction.
Of these, 16 studies reported a positive association; however, in a study by Han et al.
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(2021), instructor support was not significantly related to student satisfaction.
Surprisingly, only one study (Saad et al., 2021) investigated administrative and support
service quality, which was significantly associated with student satisfaction.

5.3. e-Learning service quality subdimension—student satisfaction relationship

In order to answer the third research question (RQ3), two researchers identified and
categorized subdimensions within the three ELSQ dimensions from all included studies
separately and then compared findings to arrive at common subdimensions. Table 3
presents the breakdown of the main dimensions of the ELSQ that positively impacted
student satisfaction into numerous various subdimensions.

Table 3
e-Learning service quality dimensions and subdimensions influencing student satisfaction

ELSQ Dimension ELSQ Subdimensions Frequency
System quality Ease of use (the extent to which a student believes that e-learning platforms are easy to use) 9
Perceived usefulness (the extent to which a student believes that using e-learning platforms 7
would enhance his or her learning)
Website design, responsive design on the usability of academic websites, learning content, 7
responsiveness, functionality
Technical support and facilitating condition 5
Relative advantage (the extent to which a student believes that the e-learning system is better 4
than the existing practices)
Perceived compatibility (the extent to which a student believes that the e-learning system is 4
consistent with his or her existing values, needs, and experiences)
Information quality (the quality and relevance of the information that the e-learning system 5
produces)
Perceived enjoyment or pleasure to use e-learning portal, appealing learning website portal 2
Interactivity (the interactive communication that occurs between the instructor and students 2
within an e-learning system), student-technology interaction (students’ interaction with e-
learning system to communicate with course content, the course instructor, and other students in
the course)
Reliability, assurance, empathy, flexibility, understandable, up-to-date, accurate, relevant, 1
comprehensive, organized
Efficiency, fulfillment, availability, privacy, perspicuity, dependability, stimulation, 1
attractiveness, quality of Internet access, technology access, complexity, confirmation
Instructor and Content (learning content and website content) and course materials 10
course materials Instructor quality 7
quality Student-student interaction and collaboration 5
Instructor-student interaction 5
Course design 4
Instructor responsiveness, instructors’ response timelines 4
Instructor support 4
Academic guidance and counseling 3
Learner-content interaction (one-way process of accessing, elaborating and reflecting course 3
contents)
Assessment and testing 2
Instructor motivation 2
Student autonomy 1
Instructor innovation, assurance, reliability, lecture delivery method, organization, active role, 1
the instructors’ attitude towards e-learning
Administrative Administrative assistance and support service 4
and support Student advising 1
service quality Student-administrative staff communication 1
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5.3.1. System quality

The technology-related ELSQ sub-components that were frequently used in the literature
as predictors of student satisfaction during the COVID-19 pandemic were: perceived ease
of use; perceived usefulness; website design attributes such as website content,
responsiveness, and functionality; technical support; advantage and compatibility of ICT;
and information quality. Fourteen studies examined the impact of perceived usefulness
and ease of use on satisfaction. The other subdimensions of ELSQ that significantly
influenced student satisfaction were perceived enjoyment or pleasure of using the e-
learning portal; an appealing and interactive e-learning website portal; and student—
technology interaction. Some system-related attributes, such as reliability, assurance,
flexibility, being understandable, up-to-date, accurate, efficient, fulfilment, privacy,
stimulation, attractiveness, quality of Internet access, technology access, complexity, and
confirmation, were positively related to student satisfaction.

5.3.2. Instructor and course materials quality

The instructor- and course-related ELSQ dimensions that impacted student satisfaction
during the COVID-19 pandemic more frequently included content quality, instructor
quality, student-student interaction, student-instructor interaction, course design,
instructor responsiveness, and instructor support. Ten studies focused on the e-learning
interactivity, namely, the student-student and instructor-student interactions. Nine studies
examined the effect of the course content on satisfaction. Other factors that significantly
affected student satisfaction were: instructor motivation, advising, counselling;
assessment and testing; instructor innovation, assurance, reliability; lecture delivery
method; organization; and instructor’s attitude towards e-learning.

5.3.3. Administrative and support service quality

Surprisingly, only one study examined the impact of administrative and support service
quality on student satisfaction. The sub-domains of administrative and support service
quality that were positively associated with student satisfaction during the COVID-19
pandemic included administrative assistance, support service, student advising, and the
student-administrative staff communication.

6. Discussions and implications

6.1. Theoretical implications

This systematic review contributes to the literature mainly in two ways. As per our
knowledge, this was the first systematic review of the quantitative studies that have
examined the impact of e-learning service quality on student satisfaction during the
COVID-19 pandemic. The paper reviewed and synthesized the extant literature and
provided important insights into the overall impact of service quality on student
satisfaction with e-learning. The results suggest that e-learning service quality was
positively associated with student satisfaction with e-learning during COVID-19
pandemic.

Second, this study used and confirmed the applicability of Pham et al.’s (2019)
framework of e-learning service quality. More specifically, the results of the studies
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included in this review confirm that in line with Pham et al.’s (2019), the quality of
online learning services is composed of three dimensions: (1) e-learning system quality;
(2) instructor and course material quality; and (3) administrative and support quality.
System quality was the most frequently demonstrated determinant of student satisfaction,
suggesting that ICT plays a vital role in virtual learning. This result aligns with previous
studies on e-learning (Chopra et al., 2019; Cidral et al., 2018; Kerzic et al., 2021), which
found system quality as the main driver of student satisfaction with online learning. Our
results, however, contradicts the findings of other studies (Nguyen, 2022; Thoo et al.,
2021), which reported a statistically insignificant influence of system quality on student
satisfaction with e-learning.

Our study shows that the administrative and support service aspect of e-learning
service quality received scant attention. The most frequent system-related subdimensions
were perceived ease of use, perceived usefulness, website design and content,
responsiveness, functionality, technical support, advantage and compatibility of ICT, and
information quality. The most prevalent instructor- and course-related subdimensions
were course content and design, instructor quality, student-student and student-instructor
interactions, responsiveness, and support.

6.2. Practical implications

The findings from this review provide important insights for college and university
administrators, teachers, system managers, and all those involved in developing and
implementing effective virtual learning, especially when planning for future pandemics
or other similar circumstances.

The results indicate that e-learning service quality dimensions and their sub-
components must be given adequate attention in order to enhance student satisfaction
with e-learning. Among the three dimensions constituting e-learning service quality,
system quality was found to have the strongest influence on students’ satisfaction with
online learning. As the e-learning system is represented through the university’s e-
learning website, the quality of the e-learning system can be considered as the quality of
the e-learning website and is closely related to the hardware and software technology
infrastructure. For the university's e-learning system to operate smoothly and reliably, the
hardware and software technology infrastructure needs to be modernized and compatible
to meet students’ e-learning needs. Higher education institutions should invest more in
their ICT equipment and infrastructure for distance learning (e.g., computers, secured and
high speed internet connection, digital portal) and equip students, especially first year
students, with the skills and knowledge to effectively use the e-learning system (Oladele
et al., 2022; Pham & Tran, 2020).

The e-learning system quality’s subdimensions identified in this study that
affected student satisfaction during the COVID-19 pandemic included: ease of use,
security, confidentiality, and accuracy. Ease of use represents the degree to which the
navigating function is implemented in a simple way, facilitating students’, especially for
students participating in e-learning for the first time, interaction with computers or
devices connected to the Internet and the necessary information on the e-learning website.
Therefore, to enhance learner satisfaction with e-learning, the structure and layout of the
content of the e-learning website must be logically displayed and understandable. A well-
organized e-learning website with easy navigation will give students a sense of
technology readiness and help students become more excited about e-learning.
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In order to increase student satisfaction with virtual learning, technology and
system managers should also pay special attention to the security and privacy of students’
personal/financial information. Student personal and financial information, such as
credit/debit card information, are provided in student-university transactions and
interactions before, during, and after online classes. If this information is not kept
confidential, or is misused, negative consequences for both students and the university
can occur. For that reason, universities must regularly upgrade their security algorithms
to increase students’ trust in the e-learning system.

The accuracy of the e-learning system was an important subdimension
contributing to the quality of the e-learning system that can enhance learner satisfaction.
Thus, the information displayed on the e-learning website should be logically organized,
accessible, accurate, and reliable to help students’ complete transactions and interact with
online courses in a fast, convenient, and reliable manner.

Another dimension of e-learning service quality identified in this study that
enhanced student satisfaction was instructor and course material quality. Hence,
universities should recruit high-quality instructors who are passionate about the teaching
profession. Specifically, teachers should have both the academic and practical knowledge
to make online lectures livelier and more effective. Instructors must know how to
motivate students to actively participate in e-learning, create favorable conditions for
students to interact continuously (student-faculty interaction, student-student interaction,
and interactions between the students and learning materials). When students’ learning
rights and interests are respected, students become more interested in their learning.

In addition to recruiting and retaining qualified faculty, universities must upgrade
their teaching/learning materials and curriculum systems for online teaching and learning.
Textbooks and materials should offer both theoretical overviews and practical approaches
and must be regularly updated to meet the needs of students’ online learning.
Collaboration between universities and reputable publishers can be further strengthened
to ensure that faculty and students have access to new, modern, and affordable books and
educational materials. Synchronizing the e-learning management system of universities
with the e-learning system of reputable publishers is a mandatory requirement to create
consistency in the management of logins exercises, quizzes, midterms, end-of-term tests,
and end-of-course assessments. e-Learning system administrators should pay attention to
improving the layout of the system and embedding advanced features to make it more
convenient and useful for both lecturers and students (Pham & Tran, 2020).

Finally, while the quality of the e-learning system and the quality of the
instructors and teaching materials serve as core services, the quality of administrative and
support service is an indispensable factor in contributing to the overall quality of e-
learning service and enhancing student satisfaction with virtual learning. Therefore,
universities and colleges should implement a student-centered strategy in which students
are treated as customers, and their online learning needs should be met with the best
quality services. In particular, needs related to information inquiry, program selection,
course registration, tuition payment, career counseling, and other administrative
procedures must be satisfied by the higher education institutions in a manner that is fast,
accurate, and convenient. Universities and colleges should consider providing students
with 24/7 virtual services to answer students’ inquiries related to online learning,
especially in unusual circumstances such as the COVID-19 pandemic.
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7. Limitations and future research

Although this systematic review provided important insights into the service quality-
related determinants of student satisfaction with online learning, it also contained some
limitations that should be addressed in future research. First, this review analyzed the
literature using Pham et al.’s (2019) framework of e-learning service quality as the
theoretical basis to examine the associations between the e-learning service quality
factors and student satisfaction with virtual learning. Future research can examine the
applicability of other models such as teaching and non-teaching service quality
(Martinez-Arglielles & Batalla-Busquets, 2016), and teaching quality and
administration/support services (Shaik et al., 2006).

Second, this review showed that most studies examined system quality, and
instructor and course material quality. Future research should focus on the third
dimension of ELSQ, namely, administrative and support service quality. Finally, this
study used a systematic review approach to summarize and synthesize the literature.
Future research should consider using a meta-analysis technique to combine the effect
sizes to evaluate the strengths of the relationships between the ELSQ dimensions and
student satisfaction with online learning.

8. Conclusion

This study represents the first systematic review of the quantitative studies examining the
association between e-learning service quality dimensions and student satisfaction with
online learning during the COVID-19 pandemic. The findings suggest that e-learning
service quality dimensions are significant determinants of student satisfaction. The
quality of e-learning systems, instructors, and course materials are dominant predictors of
student satisfaction. System-related dimensions such as perceived ease of use, perceived
usefulness, website design and content, responsiveness, functionality, technical support,
advantages and compatibility of ICT, and information quality affected student
satisfaction during the COVID-19 pandemic. Some instructor- and course-related
attributes include course content and design, instructor quality, student-student and
student-instructor interactions, responsiveness, and support. Thus, colleges and
universities must consider system-, instructor-, and course-related dimensions when
developing and implementing effective virtual learning, especially in extraordinary
situations such as the COVID-19 pandemic.

Author Statement

The authors declare that there is no conflict of interest.

ORCID
Yam B. Limbu @ https://orcid.org/0000-0001-9258-1962
Long Pham @ https://orcid.org/0000-0003-4117-8860

References
Al-Adwan, A. S., Albelbisi, N. A., Hujran, O., Al-Rahmi, W. M., & Alkhalifah, A.


https://orcid.org/0000-0001-9258-1962
https://orcid.org/0000-0003-4117-8860

Knowledge Management & E-Learning, 15(4), 523-538 535

(2021). Developing a holistic success model for sustainable e-learning: A structural
equation modeling approach. Sustainability, 13(16): 9453.
https://doi.org/10.3390/su13169453

Ali, M., Puah, C.-H., Fatima, S., Hashmi, A., & Ashfag, M. (2022). Student e-learning
service quality, satisfaction, commitment and behaviour towards finance courses in
COVID-19 pandemic. International Journal of Educational Management, 36(6), 892—
907. https://doi.org/10.1108/IJEM-04-2021-0133

Amin, 1., Yousaf, A., Walia, S., & Bashir, M. (2022). What shapes e-learning
effectiveness among tourism education students? An empirical assessment during
COVID19. Journal of Hospitality, Leisure, Sport & Tourism Education, 30: 100337.
https://doi.org/10.1016/j.jhlste.2021.100337

Butt, S., Mahmood, A., Saleem, S., Rashid, T., & Ikram, A. (2021). Students’
performance in online learning environment: The role of task technology fit and
actual usage of system during COVID-19. Frontiers in Psychology, 12: 759227.
https://doi.org/10.3389/fpsyq.2021.759227

Census, U. S. (2020). Schooling during the COVID-19 pandemic. Retrieved from
https://www.census.gov/library/stories/2020/08/schooling-during-the-covid-19-
pandemic.html

Chaudhary, M. A., Chaudhary, N. 1., & Ali, A. Z. (2020). Enhancing university’s brand
performance during the COVID-19 outbreak: The role of ICT orientation, perceived
service quality, trust, and student’s satisfaction. Pakistan Journal of Commerce and
Social Sciences, 14(3), 629-651.

Chopra, G., Madan, P., Jaisingh, P., & Bhaskar, P. (2019). Effectiveness of e-learning
portal from students’ perspective: A structural equation model (SEM) approach.
Interactive Technology and Smart Education, 16(2), 94-116.
https://doi.org/10.1108/ITSE-05-2018-0027

Cidral, W. A., Oliveira, T., Di Felice, M., & Aparicio, M. (2018). E-learning success
determinants: Brazilian empirical study. Computers & Education, 122, 273-290.
https://doi.org/10.1016/j.compedu.2017.12.001

Ejdys, J. (2021). Factors affecting the adoption of e-learning at university level. WSEAS
Transactions on Business and Economics, 18, 313-323.
https://doi.org/10.37394/23207.2021.18.32

Giray, G. (2021). An assessment of student satisfaction with e-learning: An empirical
study with computer and software engineering undergraduate students in turkey under
pandemic conditions. Education and Information Technologies, 26(6), 6651-6673.
https://doi.org/10.1007/s10639-021-10454-x

Goh, C., Leong, C., Kasmin, K., Hii, P., & Tan, O. (2017). Students’ experiences,
learning outcomes and satisfaction in e-learning. Journal of E-Learning and
Knowledge Society, 13(2): 7.

Golding, P., & Jackson, C. A. (2021). Jamaican high school students satisfaction during
the COVID-19 lockdown. Quality Assurance in Education, 29(4), 523-536.
https://doi.org/10.1108/QAE-12-2020-0162

Greenhalgh, T. (2001). Computer assisted learning in undergraduate medical education.
BMJ, 322(7277), 40-44. https://doi.org/10.1136/bm].322.7277.40

Hamdan, K. M., Al-Bashaireh, A. M., Zahran, Z., Al-Daghestani, A., AL-Habashneh, S.,
& Shaheen, A. M. (2021). University students’ interaction, internet self-efficacy, self-
regulation and satisfaction with online education during pandemic crises of COVID-
19 (SARS-CoV-2). International Journal of Educational Management, 35(3), 713—
725. https://doi.org/10.1108/IJEM-11-2020-0513

Han, J.,, Geng, X., & Wang, Q. (2021). Sustainable development of university EFL
learners’ engagement, satisfaction, and self-efficacy in online learning environments:



https://doi.org/10.3390/su13169453
https://doi.org/10.1108/IJEM-04-2021-0133
https://doi.org/10.1016/j.jhlste.2021.100337
https://doi.org/10.3389/fpsyg.2021.759227
https://doi.org/10.1108/ITSE-05-2018-0027
https://doi.org/10.1016/j.compedu.2017.12.001
https://doi.org/10.37394/23207.2021.18.32
https://doi.org/10.1007/s10639-021-10454-x
https://doi.org/10.1108/QAE-12-2020-0162
https://doi.org/10.1136/bmj.322.7277.40
https://doi.org/10.1108/IJEM-11-2020-0513

536 Y. B. Limbu & L. Pham (2023)

Chinese experiences. Sustainability, 13(21): 11655.
https://doi.org/10.3390/su132111655

Ho, I. M. K., Cheong, K. Y., & Weldon, A. (2021). Predicting student satisfaction of
emergency remote learning in higher education during COVID-19 using machine
learning techniques. PLOS ONE, 16(4): €0249423.
https://doi.org/10.1371/journal.pone.0249423

Hoang, L., & Dang, H. (2021). The impact of technology adoption on student satisfaction
with higher education: An empirical study from Vietnam. The Journal of Asian
Finance, Economics and Business, 8(12), 241-251.
https://doi.org/10.13106/JAFEB.2021.VOL8.NO12.0241

Howlett, D., Vincent, T., Gainsborough, N., Fairclough, J., Taylor, N., Cohen, J., &
Vincent, R. (2009). Integration of a case-based online module into an undergraduate
curriculum: What is involved and is it effective? E-Learning and Digital Media, 6(4),
372-384. https://doi.org/10.2304/elea.2009.6.4.372

Jiang, H., Islam, A. Y. M. A, Gu, X., & Spector, J. M. (2021). Online learning
satisfaction in higher education during the COVID-19 pandemic: A regional
comparison between Eastern and Western Chinese universities. Education and
Information Technologies, 26(6), 6747-6769. https://doi.org/10.1007/s10639-021-
10519-x

Kashive, N., Powale, L., & Kashive, K. (2020). Understanding user perception toward
artificial intelligence (Al) enabled e-learning. The International Journal of
Information and Learning Technology, 38(1), 1-19. https://doi.org/10.1108/1JILT-05-
2020-0090

Kerzi¢, D., Alex, J. K., Pamela Balbontin Alvarado, R., Bezerra, D. D. S., Cheraghi, M.,
Dobrowolska, B., Fagbamigbe, A. F., Faris, M. E., Frang¢a, T., Gonzélez-Fernandez,
B., Gonzalez-Robledo, L. M., Inasius, F., Kar, S. K., Lazanyi, K., Lazar, F., Machin-
Mastromatteo, J. D., Maréco, J., Marques, B. P., Mejia-Rodriguez, O., ... Aristovnik,
A. (2021). Academic student satisfaction and perceived performance in the e-learning
environment during the COVID-19 pandemic: Evidence across ten countries. PLOS
ONE, 16(10): e0258807. https://doi.org/10.1371/journal.pone.0258807

Kumar, P., Saxena, C., & Baber, H. (2021). Learner-content interaction in e-learning- the
moderating role of perceived harm of COVID-19 in assessing the satisfaction of
learners. Smart Learning Environments, 8(1), 1-15. https://doi.org/10.1186/s40561-
021-00149-8

Lee, J.-W. (2010). Online support service quality, online learning acceptance, and student
satisfaction.  The Internet and Higher Education, 13(4), 277-283.
https://doi.org/10.1016/j.iheduc.2010.08.002

Magni, D., & Sestino, A. (2021). Students’ learning outcomes and satisfaction. An
investigation of knowledge transfer during social distancing policies. International
Journal of Learning and Intellectual Capital, 18(4), 339-351.
https://doi.org/10.1504/1JL1C.2021.118401

Martinez Arglelles, M. J., Blanco Callejo, M., & Castan Farrero, J. M. (2013).
Dimensions of perceived service quality in higher education virtual learning
environments. RUSC. Revista de Universidad y Sociedad Del Conocimiento, 10(1),
268-285. https://doi.org/10.7238/rusc.v10i1.1411

Martinez-Arglelles, M.-J., & Batalla-Busquets, J.-M. (2016). Perceived service quality
and student loyalty in an online university. The International Review of Research in
Open and Distributed Learning, 17(4), 264-279.
https://doi.org/10.19173/irrodl.v17i4.2518

Nguyen, T. K. (2022). E-learning satisfaction during the covid -19 epidemic: Evidence
from a vietnam-based law school. International Journal of TESOL & Education, 2(3),
167-182. https://doi.org/10.54855/ijte.222311



https://doi.org/10.3390/su132111655
https://doi.org/10.1371/journal.pone.0249423
https://doi.org/10.13106/JAFEB.2021.VOL8.NO12.0241
https://doi.org/10.2304/elea.2009.6.4.372
https://doi.org/10.1007/s10639-021-10519-x
https://doi.org/10.1007/s10639-021-10519-x
https://doi.org/10.1108/IJILT-05-2020-0090
https://doi.org/10.1108/IJILT-05-2020-0090
https://doi.org/10.1371/journal.pone.0258807
https://doi.org/10.1186/s40561-021-00149-8
https://doi.org/10.1186/s40561-021-00149-8
https://doi.org/10.1016/j.iheduc.2010.08.002
https://doi.org/10.1504/IJLIC.2021.118401
https://doi.org/10.7238/rusc.v10i1.1411
https://doi.org/10.19173/irrodl.v17i4.2518
https://doi.org/10.54855/ijte.222311

Knowledge Management & E-Learning, 15(4), 523-538 537

Nikou, S., & Maslov, I. (2023). Finnish university students’ satisfaction with e-learning
outcomes during the COVID-19 pandemic. International Journal of Educational
Management, 37(1), 1-21. https://doi.org/10.1108/1JEM-04-2022-0166

Oladele, H. O., Opele, J. K., Avwioro, T. O., Afolabi, A. O., & Awotorebo, O. T. (2022).
The perception and attitude of nursing students towards online learning during the
covid-19 lockdown in south west Nigeria. Knowledge Management & E-Learning,
14(1), 30-45. https://doi.org/10.34105/j.kmel.2022.14.003

Ozkan, S., & Koseler, R. (2009). Multi-dimensional students’ evaluation of e-learning
systems in the higher education context: An empirical investigation. Computers &
Education, 53(4), 1285-1296. https://doi.org/10.1016/j.compedu.2009.06.011

Parlakkilig, A. (2022). Evaluating the effects of responsive design on the usability of
academic websites in the pandemic. Education and Information Technologies, 27(1),
1307-1322. https://doi.org/10.1007/s10639-021-10650-9

Patwardhan, V., Rao, S., Thirugnanasambantham, & Prabhu, N. (2020). Community of
inquiry (Col) framework and course design as predictors of satisfaction in emergency
remote teaching: Perspectives of hospitality management students. Journal of E-
Learning and Knowledge Society, 16(4), 94-103. https://doi.org/10.20368/1971-
8829/1135315

Peltier, J. W., Schibrowsky, J. A., & Drago, W. (2007). The interdependence of the
factors influencing the perceived quality of the online learning experience: A causal
model. Journal of Marketing Education, 29(2), 140-153.
https://doi.org/10.1177/0273475307302016

Pham, L., Kim, K., Walker, B., DeNardin, T., & Le, H. (2022). Development and
validation of an instrument to measure student perceived e-learning service quality. In
Research Anthology on Service Learning and Community Engagement Teaching
Practices (Vol. 3, pp. 597-625). IGI Global. https://doi.org/10.4018/978-1-6684-
3877-0.ch034

Pham, L., Limbu, Y. B., Bui, T. K., Nguyen, H. T., & Pham, H. T. (2019). Does e-
learning service quality influence e-learning student satisfaction and loyalty?
Evidence from Vietnam. International Journal of Educational Technology in Higher
Education, 16(1): 7. https://doi.org/10.1186/s41239-019-0136-3

Pham, Q. T., & Tran, T. P. (2020). The acceptance of e-learning systems and the learning
outcome of students at universities in Vietnam. Knowledge Management & E-
Learning, 12(1), 63-84. https://doi.org/10.34105/j.kmel.2020.12.004

Puriwat, W., & Tripopsakul, S. (2021). The impact of e-learning quality on student
satisfaction and continuance usage intentions during COVID-19. International
Journal of Information and Education Technology, 11(8), 368-374.
https://doi.org/10.18178l/ijiet.2021.11.8.1536

Saad, N. A., Hammad, D. A., & Barakat, A. (2021). The impact of digitalization on
customers’ satisfaction in educational sector: An empirical study. Psychology and
Education, 58(4), 2839-2847.

Saxena, C., Baber, H., & Kumar, P. (2021). Examining the moderating effect of
perceived benefits of maintaining social distance on e-learning quality during
COVID-19 pandemic. Journal of Educational Technology Systems, 49(4), 532-554.
https://doi.org/10.1177/0047239520977798

Schijns, J. M. C. (2021). Measuring service quality at an online university: Using PLS-
SEM with archival data. Tertiary Education and Management, 27(2), 161-185.
https://doi.org/10.1007/s11233-021-09071-7

Shahzad, A., Hassan, R., Aremu, A. Y., Hussain, A., & Lodhi, R. N. (2021). Effects of
COVID-19 in e-learning on higher education institution students: The group
comparison between male and female. Quality & Quantity, 55(3), 805-826.



https://doi.org/10.1108/IJEM-04-2022-0166
https://doi.org/10.34105/j.kmel.2022.14.003
https://doi.org/10.1016/j.compedu.2009.06.011
https://doi.org/10.1007/s10639-021-10650-9
https://doi.org/10.20368/1971-8829/1135315
https://doi.org/10.20368/1971-8829/1135315
https://doi.org/10.1177/0273475307302016
https://doi.org/10.4018/978-1-6684-3877-0.ch034
https://doi.org/10.4018/978-1-6684-3877-0.ch034
https://doi.org/10.1186/s41239-019-0136-3
https://doi.org/10.34105/j.kmel.2020.12.004
https://doi.org/10.18178/ijiet.2021.11.8.1536
https://doi.org/10.1177/0047239520977798
https://doi.org/10.1007/s11233-021-09071-7

538 Y. B. Limbu & L. Pham (2023)

https://doi.org/10.1007/s11135-020-01028-z

Shaik, N., Lowe, S., & Pinegar, K. (2006). DL-sQUAL: A multiple-item scale for
measuring service quality of online distance learning programs. Online Journal of
Distance Learning Administration, 9(2), 201-214.

Shehzadi, S., Nisar, Q. A., Hussain, M. S., Basheer, M. F., Hameed, W. U., & Chaudhry,
N. I. (2020). The role of digital learning toward students’ satisfaction and university
brand image at educational institutes of Pakistan: A post-effect of COVID-19. Asian
Education and Development Studies, 10(2), 276-294. https://doi.org/10.1108/AEDS-
04-2020-0063

Su, C., & Guo, Y. (2021). Factors impacting university students’ online learning
experiences during the COVID -19 epidemic. Journal of Computer Assisted Learning,
37(6), 1578-1590. https://doi.org/10.1111/jcal.12555

Sumi, R. S., & Kabir, G. (2021). Satisfaction of E-learners with electronic learning
service quality using the SERVQUAL model. Journal of Open Innovation:
Technology, Market, and Complexity, 7(4): 2217.
https://doi.org/10.3390/joitmc7040227

Suryani, N., & Sugianingrat, I. A. P. W. (2021). Student e-learning satisfaction during the
covid-19 pandemic in Bali, Indonesia. Jurnal Economia, 17(1), 141-151.
https://doi.org/10.21831/economia.v17i1.33196

Taghizadeh, S. K., Rahman, S. A., Nikbin, D., Alam, M. M. D., Alexa, L., Ling Suan, C.,
& Taghizadeh, S. (2022). Factors influencing students’ continuance usage intention
with online learning during the pandemic: A cross-country analysis. Behaviour &
Information Technology, 41(9), 1998-2017.
https://doi.org/10.1080/0144929X.2021.1912181

Thanasi-Boge, M. (2021). The role of the instructor, motivation, and interaction in
building online learning satisfaction during the COVID-19 pandemic. Electronic
Journal of E-Learning, 19(5), 401-415. https://doi.org/10.34190/ejel.19.5.2475

Thoo, A., Lee, Y., & Tan, L. (2021). Students’ satisfaction using E-learning as a
supplementary tool. International Journal of Emerging Technologies in Learning,
16(15), 16-30.

Tj, H. W., & Tanuraharjo, H. H. (2020). The effect of online learning service quality on
student satisfaction during COVID19 pandemic in 2020. Jurnal Manajemen
Indonesia, 20(3), 240-251. https://doi.org/10.25124/jmi.v20i3.3520

Wang, R., Han, J., Gao, C., & Liu, C. (2021). Chinese university students’ perceptions of
facilitation strategies, learning motivation, and satisfaction in cloud-based virtual
classrooms. Frontiers in Psychology, 12: 801191.
https://doi.org/10.3389/fpsyg.2021.801191

Wang, X.-Y., Li, G., Malik, S., & Anwar, A. (2022). Impact of COVID-19 on achieving
the goal of sustainable development: E-learning and educational productivity.
Economic Research-Ekonomska Istrazivanja, 35(1), 1950-1966.
https://doi.org/10.1080/1331677X.2021.1927789

Wang, Y.-S., Wang, H.-Y., & Shee, D. Y. (2007). Measuring e-learning systems success
in an organizational context: Scale development and validation. Computers in Human
Behavior, 23(4), 1792-1808. https://doi.org/10.1016/j.chb.2005.10.006

Wilczewski, M., Gorbaniuk, O., Mughan, T., & Wilczewska, E. (2021). Effects of online
learning experience during the COVID-19 pandemic on students’ satisfaction,
adjustment, performance, and loyalty: Evidence from Poland. Journal of International
Students, 12(3), 694—715. https://doi.org/10.32674/jis.v12i3.3930

Zardari, B. A., Hussain, Z., Arain, A. A., Rizvi, W. H., & Vighio, M. S. (2021).
Development and validation of user experience-based e-learning acceptance model
for  sustainable higher education. Sustainability, 13(11): 6201.
https://doi.org/10.3390/su13116201



https://doi.org/10.1007/s11135-020-01028-z
https://doi.org/10.1108/AEDS-04-2020-0063
https://doi.org/10.1108/AEDS-04-2020-0063
https://doi.org/10.1111/jcal.12555
https://doi.org/10.3390/joitmc7040227
https://doi.org/10.21831/economia.v17i1.33196
https://doi.org/10.1080/0144929X.2021.1912181
https://doi.org/10.34190/ejel.19.5.2475
https://doi.org/10.25124/jmi.v20i3.3520
https://doi.org/10.3389/fpsyg.2021.801191
https://doi.org/10.1080/1331677X.2021.1927789
https://doi.org/10.1016/j.chb.2005.10.006
https://doi.org/10.32674/jis.v12i3.3930
https://doi.org/10.3390/su13116201

