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Abstract

Background: E-learning was considered an appropriate alternative to face-to-face education during the COVID-19 pandemic. It

ensured the continuity of learning and protected students against the risk of virus transmission in the university environment.

Objectives: The present study investigates the role of e-learning skills in the academic success and satisfaction of medical

students during the COVID-19 pandemic.

Methods: The statistical population of the present study included all medical students at Ahvaz Jundishapur University of

Medical Sciences in southwest Iran in 2021. Ultimately, 260 people participated in the study. To collect data, two researcher-made

questionnaires were used: One for assessing e-learning skills and another for measuring students' academic satisfaction.

Additionally, the GPA from their previous three semesters was used to measure the level of academic success.

Results: The results revealed that e-learning skills (mean ± SD = 3.79 ± 0.68), academic satisfaction (mean ± SD = 3.88 ± 0.65), and

student's academic success (mean ± SD = 15.8 ± 1.62) were above the average. Also, a positive and significant correlation was

found between the e-learning skills of students and their level of academic success and satisfaction.

Conclusions: According to the results, there was relative satisfaction with e-learning compared to traditional teaching

techniques. Having e-learning skills also increased satisfaction and, thus, improved the academic success of students. In other

words, this learning method helped students improve their academic performance as well as their clinical and communication

skills.
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1. Background

e-learning is a method of designing, developing,

presenting, and evaluating education that provides a

flexible learning environment. It allows students to

learn at their own pace, without time or place

restrictions, through various educational content (using

digital technology such as text, images, sound, and

video) (1). e-learning was considered a supplement to

traditional learning (face-to-face classes) in 1990 (2). This

method was developed as a result of increasing progress

in communication science, leading to an increasing

number of students being involved in it in the modern

digital world (3).

During the COVID-19 pandemic, three primary

teaching and learning methods were used: Integrated,

electronic/online education, and digital simulation-

based. The digital tools and learning environments used

were very different. The use of digital technology in the

learning and teaching process can help students

develop their skills, knowledge, motivation, and

attitude (4).

In the successful virtual learner theory, Piskurich

classified the skills needed for courses into two

categories: Technical and human skills. He argued that

technical skills include access to and use of computers,

the internet, and secondary tools, while human skills

include cognitive, metacognitive, and communication

skills (5). Nowadays, given the customer-oriented nature
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of the higher education market, educational centers

carefully consider the academic satisfaction and success

of their students. Continuous monitoring of the

satisfaction and success of virtual learners helps

designers, managers, instructors, and supporters

identify and improve weaknesses (6). The quality of

training courses can be estimated by evaluating their

external and internal efficiency. Academic satisfaction is

a psychological characteristic related to students'

perceptions of their learning experiences and the value

of the training course. Academic success refers to the

rate of learning and cognitive, attitudinal, and skill

changes, often assessed based on students' grades

(7).The sudden onset of the COVID-19 pandemic caused

unprecedented challenges for the health and

educational systems. Concerns were raised about the

possibility of students being infected with COVID-19

during training and becoming potential carriers of the

virus (4). e-learning was considered an appropriate

alternative to face-to-face education in most countries. It

could continue the learning and education process and

protect students from the risk of COVID-19 infection in

the university environment (8). Several studies have

indicated the efficiency and effectiveness of using e-

learning compared to conventional methods of

education (1, 9). A review study by Naciri et al. revealed

that most students have a positive perception of e-

learning during the COVID-19 pandemic (6). However,

implementing e-learning during the COVID-19

pandemic caused some problems and limitations. The

sudden transition to distance education hindered its

practical implementation (10). Moreover, some faculty

members had limited skills in e-learning-based

educational methods. Other disadvantages of this

method included a lack of motivation and a lack of

interaction between instructors and students (10, 11).

Higher education, including medical education,

requires providing extensive knowledge, attitudes, and

skills. Students must achieve many educational goals to

acquire job qualifications. When students have high self-

regulation skills and academic self-efficacy, they are

more engaged in online courses. Participation in online

courses can also increase when students believe they

can effectively communicate using digital media (12). By

evaluating the e-learning skills of students as customers

of the educational system and examining their level of

satisfaction with these courses and their impact on their

learning, a better understanding of the effectiveness of

these trainings can be achieved. The results can be used

to improve the quality of students' education. Given the

possibility of the continuation of the COVID-19

pandemic or similar conditions, the potential for

permanent or temporary implementation of e-learning

in the future seems likely. Therefore, the results of this

study can be applied by relevant officials to revise

educational programs based on e-learning.

2. Objectives

This study aims to investigate the role of e-learning

skills in the academic satisfaction and success of

medical students during the COVID-19 pandemic.

3. Methods

This study was applied research conducted using a

descriptive-correlational method. The statistical

population included all medical students at Ahvaz

Jundishapur University of Medical Sciences in southwest

Iran in 2021. Ultimately, 260 people participated in this

study. The sample size of 260 was determined based on

information obtained from similar studies (11), a 23%

report regarding satisfaction with e-learning in

achieving success, a power of 95%, a type 1 error

probability of 0.03, and the following formula.

All medical students who had experienced e-learning

during the COVID-19 pandemic and were willing to

participate in this study were invited. Students who did

not want to participate or who completed the

questionnaires incompletely were excluded from the

review process.

Data were collected using two researcher-made

questionnaires: The e-learning Skills Assessment

Questionnaire and a questionnaire for measuring

students' academic satisfaction. Additionally, the GPA

from the previous three semesters was used to assess the

academic success of the students.

A: e-learning Skills Assessment Questionnaire

This researcher-made questionnaire was developed

based on previous studies (Seraji, 2015) and includes 38

questions scored on a 5-point Likert scale (strongly

disagree, disagree, no opinion, agree, strongly agree). Its

validity and reliability have been confirmed in previous

studies in Iran (5). e-learning skills in this questionnaire

n =

(z1−  
+ z1−β )

2

p(1 − p)α

2

(d)2
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are divided into four parts: Working with computers

and the internet (questions 1 - 10), communication skills

(questions 11 - 15), cognitive skills (questions 16 - 22), and

metacognitive skills (questions 23 - 38).

B: Questionnaire for Measuring Students' Academic

Satisfaction

This researcher-made questionnaire was developed

based on previous studies (Seraji, 2015) and includes 26

questions scored on a 5-point Likert scale (strongly

disagree, disagree, no opinion, agree, strongly agree). Its

validity and reliability have been approved in previous

studies in Iran (5). The academic satisfaction of students

in this questionnaire is divided into four parts: Content

(questions 1 - 5), access to learning resources (questions

6 - 10), social interactions (questions 11 - 18), and

independent learning (questions 19 - 26).

C: Academic Success Measurement

To measure the academic success of the students, the

GPA from their previous three semesters was used. A

GPA below 12 is considered very low, a GPA between 13

and 14 is considered low, a GPA between 15 and 16 is

considered average, a GPA between 17 and 18 is

considered good, and a GPA between 19 and 20 is

considered very good.

4. Results

In this study, 260 medical students participated.

Among them, 147 were female, and 113 were male.

Additionally, 85 were between 19 and 24 years old, 157

were between 25 and 34 years old, 30 were between 35

and 44 years old, and 18 were over 45 years old. The

students reported their GPAs from previous courses (out

of a maximum score of 20). Two had a GPA of less than

12, 27 had a GPA between 12 and 14, 142 had a GPA

between 15 and 16, and 89 had a GPA between 17 and 18.

Furthermore, 162 of them were infected with the virus

during the COVID-19 pandemic, while 98 were not

infected.

According to the results in Table 1 and using a one-

sided t-test, the mean and standard deviation of the

students' e-learning skills (Mean ± SD = 3.79 ± 0.68) were

calculated. This was significantly greater than the

statistical mean of 3, with a significance level of less

than 0.05. Thus, it can be stated with 95% confidence

that the e-learning skills of the studied students are

above average. Moreover, the areas of ability to work

with computers and the internet (3.98 ± 0.83),

communication skills (3.73 ± 0.71), cognitive skills (3.79 ±

0.76), and metacognitive skills (3.47 ± 0.94) were all

significant at a level of less than 0.05, with a statistical

mean of 3.

Table 1. Investigating Students' e-Learning Skills

Variables Observed Mean ±
SD

P-
Value

Ability to work with computers and the
internet 3.98 ± 0.83 0.00

Communication skills 3.73 ± 0.71 0.00

Cognitive skills 3.79 ± 0.76 0.00

Metacognitive skills 3.47 ± 0.94 0.00

Total score 3.79 ± 0.68 0.00

According to the results in Table 2 and using a one-

sided t-test, the mean and standard deviation of

students' academic satisfaction (Mean ± SD = 3.88 ± 0.65)

were calculated, which is greater than the statistical

mean of 3. This difference is significant at a level of less

than 0.05. Thus, it can be stated with 95% confidence

that the level of academic satisfaction of the studied

students is higher than the average level. Additionally,

the differences in content (3.28 ± 0.71), access to learning

resources (3.32 ± 0.75), social interactions (3.34 ± 0.76),

and independent learning (3.40 ± 0.87) with a statistical

mean of 3 were significant at the 0.05 level.

Table 2. Investigating the Level of Academic Satisfaction of Students who Used e-
Learning

Variables Observed Mean ± SD P-Value

Content 3.28 ± 0.71 0.00

Access to learning resources 3.32 ± 0.75 0.00

Social interactions 3.34 ± 0.76 0.00

Independent learning 3.40 ± 0.87 0.00

Total score 3.88 ± 0.65 0.00

Table 3 shows the frequency and percentage of

students' GPAs, considered as the measure of students'

success (out of a maximum score of 20). As seen, two

students have a very low GPA (below 12), 27 students

have a low GPA (12 to 14), 142 students have a moderate

GPA (15 to 17), and 89 students have a good GPA (16 to 18).

Moreover, the mean and standard deviation of all

students was Mean ± SD = 15.8 ± 1.62, with the lowest GPA

being 11 and the highest being 18.
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Table 3. Frequency and Frequency Percentage of GPA of Students

Classification of Success Measurement Criteria (Average) No. (%)

Very low 2 (0.4)

Low 27 (12.3)

Moderate 142 (50.8)

Good 89 (34.2)

Table 4 shows the relationship between e-learning

skills and students' academic success levels (r = 0.160, P

< 0.05). The results revealed a significant relationship

between the ability to work with computers and the

internet, communication skills, cognitive skills, and e-

learning skills of students, and their academic success.

However, no significant relationship was found between

metacognitive skills and academic success. Additionally,

a positive and significant relationship was found

between e-learning skills and academic success (r =

0.160, P < 0.05).

Table 4. The Relationship Between e-Learning Skills Areas and Students' Academic
Success Level

Variable The Correlation
Coefficient

P-
Value

Academic Success

Ability to work with computers and the
internet 0.128 0.04

Communication skills 0.164 0.008

Cognitive skills 0.158 0.012

Metacognitive skills 0.012 0.84

Total score 0.160 0.01

Table 5 shows the relationship between the areas of e-

learning skills and the level of academic satisfaction of

students. The results revealed a significant and positive

correlation between the ability to work with computers

and the internet, communication skills, cognitive and

metacognitive skills, and students' academic

satisfaction. Additionally, a significant and positive

correlation was found between e-learning skills and

students' academic satisfaction (r = 0.33, P < 0.05).

Table 5. The Relationship Between e-Learning Skills Areas and Students' Academic
Satisfaction

Variable The Correlation
Coefficient

P-
Value

Academic Satisfaction

Ability to work with computers and the
internet 0.32 0.03

Communication skills 0.25 0.02

Cognitive skills 0.17 0.01

Metacognitive skills 0.14 0.04

Total score 0.32 0.01

Table 6 shows the relationship between e-learning

skills, students' academic satisfaction, and their

infection with COVID-19. It was measured using an

independent t-test, and a significant relationship was

found between the two areas.

Table 6. The Relationship Between e-Learning Skills, Students' Academic Satisfaction,
and Their Infection with COVID-19.

Variables Mean ± SD P-Value

Academic satisfaction 0.00

Yes 2.92 ± 0.69

No 2.80 ± 0.57

e-learning Skills 0.05

Yes 3.87 ± 0.70

No 3.71 ± 0.56

5. Discussion

According to the results, e-learning skills, academic

satisfaction, and student success were above average

levels. Additionally, a significant relationship was

reported between students' learning skills, academic

satisfaction, and academic success. Accordingly,

students' academic satisfaction and success increased as

their e-learning skills improved.

A meta-analysis revealed that student satisfaction

with e-learning during the COVID-19 pandemic

worldwide ranged from 26.4% (Jordan) to 82% (Saudi

Arabia). In this study, the highest satisfaction was

related to students in Saudi Arabia, Poland, and South

Korea, while the lowest satisfaction was related to

students in Jordan, Iran, and the United States (13).

Another meta-analysis showed that the levels of

satisfaction with e-learning among students, their

parents, and professors before and after the COVID-19

pandemic were 59.5%, 75.3%, and 70.7%, respectively. A

significant difference was found between the levels of

satisfaction of students, their parents, and professors.

Moreover, a significant number of students in countries

with developed digital infrastructure were less satisfied

with e-learning before the pandemic than after (3).

In a study by Ibrahim et al., about three-fifths of

medical students in Saudi Arabia during the COVID-19

pandemic confirmed that e-learning replaced classical

learning, with the acceptance of e-learning reported at

an average level (1). A meta-analysis found that 72% of

students stated that e-learning improved their academic

performance during the COVID-19 pandemic, while 14%

stated it had no effect. An increase in clinical skills and

communication skills was also reported. Evaluation
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based on Kirkpatrick's model revealed that 80% of the

studies were evaluated at level 1 (response), 8% at level 2

(learning), 12% at level 3 (behavior), and none at level 4

(results) (14).

Studies by Younas et al. in Pakistan and Rahman et al.

in Bangladesh revealed a positive relationship between

academic satisfaction and student success. Students

who used e-learning reported higher academic

satisfaction and success (15, 16). Jiang et al. in China

found that Chinese students' satisfaction with e-

learning, as an emergency educational tool, is directly

and indirectly affected by computer self-efficacy, and the

perceived ease and usefulness of these platforms (17).

Kerzic et al. conducted a study on a sample of 10,092

higher education students from 10 countries on four

continents during the first wave of the pandemic. The

results revealed that the quality of e-learning primarily

depends on the quality of services, the active role of the

teacher in the online education process, and the overall

quality of the system. The study found a positive and

significant correlation between the quality of e-learning

and students' performance and their satisfaction with e-

learning (18).

Jou et al. in the Philippines showed that the

instructor's background, experience, behavior, and

interactions positively affect students' satisfaction.

Students' performance, perception, and perceived

effectiveness were directly associated with their

academic success (19). Prosen et al. found that positive e-

learning experiences contribute to greater satisfaction

with learning and, thus, better learning engagement

(20). The study by Dost et al. revealed that e-learning

made it possible to continue medical education during

the COVID-19 pandemic in the UK. A significant

difference was observed between the time spent on

online platforms before and after the COVID-19

pandemic (21). A study by Montero in Chile revealed that

satisfaction with academic performance is significantly

associated with satisfaction with grades, learning, and

the perceived quality of online classes (22). A study by

Mohammed et al. in Malaysia revealed a significant

relationship between instructor performance, student

factors, course evaluation, system quality, and student

satisfaction (23).

A study by Ngah et al. in Saudi Arabia showed that

students' preparation, performance, and satisfaction

with e-learning positively affect their willingness to

continue learning online. This study revealed a

relationship between the quality of the online learning

system and the willingness to continue learning online

(24). A study by Teng in China revealed a direct

association between internet self-efficacy, satisfaction

with instructors and assignments, and students'

satisfaction with e-learning (25). The results of a study

by Do et al. in Vietnam indicated that perceived

usefulness, perceived ease of use, system and technical

dimensions, and instructors' characteristics are

significant factors affecting students' satisfaction with e-

learning (26). The results of the above studies are in line

with those of the present study.

A study by Li et al. in Kenya revealed that 80% of

students prefer face-to-face learning, while 20% prefer e-

learning. In this study, a positive correlation was found

between students' satisfaction with the perceived

quality of the online class, gaining self-confidence,

teaching performance, and preference for online

learning. However, a negative relationship was found

between the mentioned variables and internet access

and costs (27). Similar studies in Thailand and Jordan

also revealed that students were dissatisfied with e-

learning during the COVID-19 pandemic. The results of

these studies are inconsistent with those of our study

(28, 29).

At the end of this study, it is necessary to point out

that students need more support and equipment to

maximize learning opportunities in areas where they

are less satisfied with e-learning. Other problems

include the lack of interaction between teachers and

students, the occurrence of some mental problems,

issues with internet connectivity, and restrictive laws in

some countries (such as low internet speed and the

blocking of popular social networks).

5.1. Conclusions

The academic and social life of students changed

significantly during the COVID-19 pandemic. Face-to-face

and clinical education were severely disrupted, and e-

learning became an irreplaceable emergency

educational tool to continue learning. The present study

showed relative satisfaction with e-learning compared

to traditional teaching techniques. It also revealed that

having e-learning skills increased satisfaction and thus

improved the academic success of students. This

method helps medical students improve their academic

performance as well as their clinical and

communication skills. Comparing the results of our

study with those of other studies suggests that although
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the majority of students prefer face-to-face or integrated

methods, they were generally satisfied with new

educational experiences, including e-learning. This

indicates a cultural shift towards the acceptance of e-

learning.

Acknowledgements

This research is the result of a medical student thesis

(Fatemeh Shirali No. U-00201) and researchers would

like to express their deep gratitude to the Ahvaz

Jundishapur University of Medical Sciences (Ethics Code

of IR.AJUMS.REC.1400.464)

Footnotes

Authors' Contribution: Gilavand A: Designed research;

Gilavand A: Conducted research, wrote manuscript and

he had primary responsibility for final content. Shirali F:

Analyzed data; Khajeali N: Review & editing. Authors

read and approved the final manuscript.

Conflict of Interests Statement: The authors declared

no conflict of interests.

Data Availability: The dataset presented in the study is

available on request from the corresponding author

during submission or after publication.

Ethical Approval: This research was derived from a

research project (Ethics Code of IR.AJUMS.REC.1400.464 )

and was approved by Ahvaz Jundishapur University of

Medical Sciences.

Funding/Support: This research results from a medical

student (GP) thesis in medicine and was supported by

Ahvaz Jundishapur University of Medical Sciences.

(Fatemeh Shirali No. U-00201)

Informed Consent: The authors declared no conflict of

interests.

References

1. Ibrahim NK, Al Raddadi R, AlDarmasi M, Al Ghamdi A, Gaddoury M,

AlBar HM, et al. Medical students' acceptance and perceptions of e-

learning during the Covid-19 closure time in King Abdulaziz

University, Jeddah. J Infect Public Health. 2021;14(1):17-23. [PubMed ID:

33341480]. [PubMed Central ID: PMC7836241].

https://doi.org/10.1016/j.jiph.2020.11.007.

2. Kang H, Zhang J, Kang J%. Analysis of online education reviews of

universities using NLP techniques and statistical methods. J Wireless

Communications Mobile Computing. 2022;2022(1):8730117.

3. Xu T, Xue L. Satisfaction with online education among students,

faculty, and parents before and after the COVID-19 outbreak: Evidence

from a meta-analysis. Front Psychol. 2023;14:1128034. [PubMed ID:

36860782]. [PubMed Central ID: PMC9968937].

https://doi.org/10.3389/fpsyg.2023.1128034.

4. Soderlund A, Blazeviciene A, Elven M, Vaskelyte A, Strods R, Blese I, et

al. Exploring the activities and outcomes of digital teaching and

learning of practical skills in higher education for the social and

health care professions: a scoping review. Discov Educ. 2023;2(1):2.

[PubMed ID: 36619252]. [PubMed Central ID: PMC9809526].

https://doi.org/10.1007/s44217-022-00022-x.

5. Seraji F. [Investigating the Role of E-Learning Skills on the Virtual

Students' Academic Achievement and Satisfaction]. Technol

Instruction Learning. 2015;1(2):21-57. Persain.

https://doi.org/10.22054/jti.2015.1601.

6. Naciri A, Radid M, Kharbach A, Chemsi G. E-learning in health

professions education during the COVID-19 pandemic: a systematic

review. J Educ Eval Health Prof. 2021;18:27. [PubMed ID: 34710319].

[PubMed Central ID: PMC8609102].

https://doi.org/10.3352/jeehp.2021.18.27.

7. Piskurich GM. Preparing learners for e-learning. John Wiley & Sons;

2004.

8. Zheng M, Bender D, Lyon C. Online learning during COVID-19

produced equivalent or better student course performance as

compared with pre-pandemic: empirical evidence from a school-

wide comparative study. BMC Med Educ. 2021;21(1):495. [PubMed ID:

34530828]. [PubMed Central ID: PMC8443899].

https://doi.org/10.1186/s12909-021-02909-z.

9. O'Doherty D, Dromey M, Lougheed J, Hannigan A, Last J, McGrath D.

Barriers and solutions to online learning in medical education - an

integrative review. BMC Med Educ. 2018;18(1):130. [PubMed ID:

29880045]. [PubMed Central ID: PMC5992716].

https://doi.org/10.1186/s12909-018-1240-0.

10. Panchabakesan S. Problems and prospectives in distance education

in India in the 21st century. J Problems of Education in the 21st Century.

2011;30(1):113-22.

11. Abbasi S, Ayoob T, Malik A, Memon SI. Perceptions of students

regarding E-learning during Covid-19 at a private medical college. J

Pakistan Med Sci. 2020;36(COVID19-S4). S57.

https://doi.org/10.33225/pec/11.30.113.

12. Kaspar K, Burtniak K, Ruth M. Online learning during the Covid-19

pandemic: How university students' perceptions, engagement, and

performance are related to their personal characteristics. Curr

Psychol. 2023:1-20. [PubMed ID: 37359677]. [PubMed Central ID:

PMC10025799]. https://doi.org/10.1007/s12144-023-04403-9.

13. Niknaee A, Miremad S, Salmannejad H, Khalili Samani N,

Babakhanian F, Piri S, et al. Worldwide Students’ Satisfaction with

Virtual Education during the COVID-19 Pandemic: A Systematic

Review. J Med Edu Bulletin. 2022;3(1):351-62.

14. Abdull Mutalib AA, Md Akim A, Jaafar MH. A systematic review of

health sciences students' online learning during the COVID-19

pandemic. BMC Med Educ. 2022;22(1):524. [PubMed ID: 35786374].

[PubMed Central ID: PMC9251028]. https://doi.org/10.1186/s12909-022-

03579-1.

15. Younas M, Noor U, Zhou X, Menhas R, Qingyu X. COVID-19, students

satisfaction about e-learning and academic achievement: Mediating

analysis of online influencing factors. Front Psychol. 2022;13:948061.

[PubMed ID: 36081717]. [PubMed Central ID: PMC9444837].

https://doi.org/10.3389/fpsyg.2022.948061.

https://ethics.research.ac.ir/ProposalCertificateEn.php?id=228297
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=228297
http://www.ncbi.nlm.nih.gov/pubmed/33341480
https://www.ncbi.nlm.nih.gov/pmc/PMC7836241
https://doi.org/10.1016/j.jiph.2020.11.007
http://www.ncbi.nlm.nih.gov/pubmed/36860782
https://www.ncbi.nlm.nih.gov/pmc/PMC9968937
https://doi.org/10.3389/fpsyg.2023.1128034
http://www.ncbi.nlm.nih.gov/pubmed/36619252
https://www.ncbi.nlm.nih.gov/pmc/PMC9809526
https://doi.org/10.1007/s44217-022-00022-x
https://doi.org/10.22054/jti.2015.1601
http://www.ncbi.nlm.nih.gov/pubmed/34710319
https://www.ncbi.nlm.nih.gov/pmc/PMC8609102
https://doi.org/10.3352/jeehp.2021.18.27
http://www.ncbi.nlm.nih.gov/pubmed/34530828
https://www.ncbi.nlm.nih.gov/pmc/PMC8443899
https://doi.org/10.1186/s12909-021-02909-z
http://www.ncbi.nlm.nih.gov/pubmed/29880045
https://www.ncbi.nlm.nih.gov/pmc/PMC5992716
https://doi.org/10.1186/s12909-018-1240-0
https://doi.org/10.33225/pec/11.30.113
http://www.ncbi.nlm.nih.gov/pubmed/37359677
https://www.ncbi.nlm.nih.gov/pmc/PMC10025799
https://doi.org/10.1007/s12144-023-04403-9
http://www.ncbi.nlm.nih.gov/pubmed/35786374
https://www.ncbi.nlm.nih.gov/pmc/PMC9251028
https://doi.org/10.1186/s12909-022-03579-1
https://doi.org/10.1186/s12909-022-03579-1
http://www.ncbi.nlm.nih.gov/pubmed/36081717
https://www.ncbi.nlm.nih.gov/pmc/PMC9444837
https://doi.org/10.3389/fpsyg.2022.948061


Gilavand A et al.

Educ Res Med Sci. 2023; 12(2): e138629. 7

16. Rahman MHA, Uddin MS, Dey A. Investigating the mediating role of

online learning motivation in the COVID-19 pandemic situation in

Bangladesh. J Comput Assist Learn. 2021;37(6):1513-27. [PubMed ID:

33821076]. [PubMed Central ID: PMC8014261].

https://doi.org/10.1111/jcal.12535.

17. Jiang H, Islam A, Gu X, Spector JM. Online learning satisfaction in

higher education during the COVID-19 pandemic: A regional

comparison between Eastern and Western Chinese universities. Educ

Inf Technol (Dordr). 2021;26(6):6747-69. [PubMed ID: 33814959].

[PubMed Central ID: PMC8010491]. https://doi.org/10.1007/s10639-021-

10519-x.

18. Kerzic D, Alex JK, Pamela Balbontin Alvarado R, Bezerra DDS,

Cheraghi M, Dobrowolska B, et al. Academic student satisfaction and

perceived performance in the e-learning environment during the

COVID-19 pandemic: Evidence across ten countries. PLoS One.

2021;16(10). e0258807. [PubMed ID: 34669757]. [PubMed Central ID:

PMC8528294]. https://doi.org/10.1371/journal.pone.0258807.

19. Jou YT, Marinas KA, Saflor CS. Assessing Cognitive Factors of Modular

Distance Learning of K-12 Students Amidst the COVID-19 Pandemic

towards Academic Achievements and Satisfaction. Behav Sci (Basel).

2022;12(7). [PubMed ID: 35877270]. [PubMed Central ID: PMC9312230].

https://doi.org/10.3390/bs12070200.

20. Prosen M, Karnjus I, Licen S. Evaluation of E-Learning Experience

among Health and Allied Health Professions Students during the

COVID-19 Pandemic in Slovenia: An Instrument Development and

Validation Study. Int J Environ Res Public Health. 2022;19(8). [PubMed

ID: 35457648]. [PubMed Central ID: PMC9026893].

https://doi.org/10.3390/ijerph19084777.

21. Dost S, Hossain A, Shehab M, Abdelwahed A, Al-Nusair L. Perceptions

of medical students towards online teaching during the COVID-19

pandemic: a national cross-sectional survey of 2721 UK medical

students. BMJ Open. 2020;10(11). e042378. [PubMed ID: 33154063].

[PubMed Central ID: PMC7646323]. https://doi.org/10.1136/bmjopen-

2020-042378.

22. Montero R, Gempp R, Vargas M. Chilean University Students'

Satisfaction With Online Learning During COVID-19 Pandemic:

Demonstrating the Two-Layer Methodology. Front Psychol.

2022;13:887891. [PubMed ID: 35967724]. [PubMed Central ID:

PMC9364960]. https://doi.org/10.3389/fpsyg.2022.887891.

23. Mohammed LA, Aljaberi MA, Amidi A, Abdulsalam R, Lin CY, Hamat

RA, et al. Exploring Factors Affecting Graduate Students' Satisfaction

toward E-Learning in the Era of the COVID-19 Crisis. Eur J Investig

Health Psychol Educ. 2022;12(8):1121-42. [PubMed ID: 36005228].

[PubMed Central ID: PMC9407398].

https://doi.org/10.3390/ejihpe12080079.

24. Ngah AH, Kamalrulzaman NI, Mohamad MFH, Rashid RA, Harun NO,

Ariffin NA, et al. The sequential mediation model of students'

willingness to continue online learning during the COVID-19

pandemic. Res Pract Technol Enhanc Learn. 2022;17(1):13. [PubMed ID:

35350391]. [PubMed Central ID: PMC8947953].

https://doi.org/10.1186/s41039-022-00188-w.

25. Teng C. Using the fsQCA approach to investigate factors affecting

university students' satisfaction with online learning during the

COVID-19 pandemic: A case from China. Front Psychol. 2023;14:1123774.

[PubMed ID: 36923143]. [PubMed Central ID: PMC10009777].

https://doi.org/10.3389/fpsyg.2023.1123774.

26. Do TX, Tran HTL, Le TT. Factors influencing the E-learning system

usage during the COVID-19 pandemic in Vietnam. PLoS One.

2022;17(12). e0278109. [PubMed ID: 36454966]. [PubMed Central ID:

PMC9714881]. https://doi.org/10.1371/journal.pone.0278109.

27. Li X, Odhiambo FA, Ocansey DKW. The effect of students' online

learning experience on their satisfaction during the COVID-19

pandemic: The mediating role of preference. Front Psychol.

2023;14:1095073. [PubMed ID: 36798893]. [PubMed Central ID:

PMC9928211]. https://doi.org/10.3389/fpsyg.2023.1095073.

28. Kornpitack P, Sawmong S. Empirical analysis of factors influencing

student satisfaction with online learning systems during the COVID-

19 pandemic in Thailand. Heliyon. 2022;8(3). e09183. [PubMed ID:

35345401]. [PubMed Central ID: PMC8944182].

https://doi.org/10.1016/j.heliyon.2022.e09183.

29. Maqableh M, Alia M. Evaluation online learning of undergraduate

students under lockdown amidst COVID-19 Pandemic: The online

learning experience and students’ satisfaction. J Children Youth

Services Review. 2021;128:106160.

http://www.ncbi.nlm.nih.gov/pubmed/33821076
https://www.ncbi.nlm.nih.gov/pmc/PMC8014261
https://doi.org/10.1111/jcal.12535
http://www.ncbi.nlm.nih.gov/pubmed/33814959
https://www.ncbi.nlm.nih.gov/pmc/PMC8010491
https://doi.org/10.1007/s10639-021-10519-x
https://doi.org/10.1007/s10639-021-10519-x
http://www.ncbi.nlm.nih.gov/pubmed/34669757
https://www.ncbi.nlm.nih.gov/pmc/PMC8528294
https://doi.org/10.1371/journal.pone.0258807
http://www.ncbi.nlm.nih.gov/pubmed/35877270
https://www.ncbi.nlm.nih.gov/pmc/PMC9312230
https://doi.org/10.3390/bs12070200
http://www.ncbi.nlm.nih.gov/pubmed/35457648
https://www.ncbi.nlm.nih.gov/pmc/PMC9026893
https://doi.org/10.3390/ijerph19084777
http://www.ncbi.nlm.nih.gov/pubmed/33154063
https://www.ncbi.nlm.nih.gov/pmc/PMC7646323
https://doi.org/10.1136/bmjopen-2020-042378
https://doi.org/10.1136/bmjopen-2020-042378
http://www.ncbi.nlm.nih.gov/pubmed/35967724
https://www.ncbi.nlm.nih.gov/pmc/PMC9364960
https://doi.org/10.3389/fpsyg.2022.887891
http://www.ncbi.nlm.nih.gov/pubmed/35967724
https://www.ncbi.nlm.nih.gov/pmc/PMC9364960
https://doi.org/10.3389/fpsyg.2022.887891
http://www.ncbi.nlm.nih.gov/pubmed/36005228
https://www.ncbi.nlm.nih.gov/pmc/PMC9407398
https://doi.org/10.3390/ejihpe12080079
http://www.ncbi.nlm.nih.gov/pubmed/35350391
https://www.ncbi.nlm.nih.gov/pmc/PMC8947953
https://doi.org/10.1186/s41039-022-00188-w
http://www.ncbi.nlm.nih.gov/pubmed/36923143
https://www.ncbi.nlm.nih.gov/pmc/PMC10009777
https://doi.org/10.3389/fpsyg.2023.1123774
http://www.ncbi.nlm.nih.gov/pubmed/36454966
https://www.ncbi.nlm.nih.gov/pmc/PMC9714881
https://doi.org/10.1371/journal.pone.0278109
http://www.ncbi.nlm.nih.gov/pubmed/36798893
https://www.ncbi.nlm.nih.gov/pmc/PMC9928211
https://doi.org/10.3389/fpsyg.2023.1095073
http://www.ncbi.nlm.nih.gov/pubmed/35345401
https://www.ncbi.nlm.nih.gov/pmc/PMC8944182
https://doi.org/10.1016/j.heliyon.2022.e09183

