
INTRODUCTION

In December of 2019, the novel Coronavirus disease 2019 (COVID-
19) emerged from Wuhan city in china and rapidly has become a public 
health emergency of international concern1). While an increasing number 
of medical students are in the process of acquiring knowledge and 
developing skills that require clinical exposure, the effects of COVID-
19 on health care education could therefore be considerable. The 
response of the various medical faculties has been very different. Some 
have decided to take a business-as-usual approach, while others have 
restricted students' attendance to ward rounds, clinics, and operating 
rooms. Because isolation has made traditional face-to-face teaching 
almost impossible, there is a new need to use distance learning as the 
primary and only method of teaching, rather than as an adjunct. 

Online delivery or e-learning is a form of distance education using 
the Internet that has been adopted in the field of education since the 
early 1990s. It goes beyond traditional computer-based learning by 
using the Internet and other digital technologies to provide easy access 
to educational materials without the constraints of time and space3). in 
the wake of the COVID-19 pandemic, medical education in most coun-
tries of the world has rapid adoption of online delivery of webinars and 
other materials using various platforms such as Zoom and Microsoft 
teams, and this technologically facilitated approach has already proven 
to be of high interest to students4).

In an e-Learning environment, multiple factors influence user satis-
faction and, consequently, the quality of educational outcomes. Those 

factors can be categorized into six major domains: students, teachers, 
content, technology, design, and environmental dimensions5). The pur-
pose of this paper was to assess the opinions and satisfaction of 
Jordanian health care professionals towards electronic learning and its 
teaching methods in order to guide policy makers and relevant authori-
ties in implementing a student friendly educational environment.

MATERIALS  AND  METHODS

Study design:
This cross-sectional study was conducted between April 2021 and 

June 2021. The target population was university students of different 
grades belonging to medical faculties in the Hashemite Kingdom of 
Jordan. The participants were recruited through social media services 
such as Facebook, WhatsApp, and Telegram groups dedicated to medi-
cal students. Before starting the questionnaire, the purpose of this study 
was explained to the participants and they were asked if they would like 
to participate in the study, knowing that the data collected would be ana-
lyzed and used for research purposes.

Instrument 
We conducted an extensive literature review and constructed an 
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English-language questionnaire that can assess all aspects that affect the 
quality of e-learning among medical students of different academic lev-
els, and thus provide a valid assessment of digital learning. The ques-
tionnaire is web-based and self-administered, completed using Google 
forms® (Google LLC, Mountain View, CA), and includes general char-
acteristics (4 questions), educational content (6 questions), communica-
tion and interaction (4 questions), multimedia and technical support (6 
questions), and instructor innovation (3 questions). The quality of the 
educational system is assessed in terms of dimensions that are known to 
significantly affect the e-learning process, such as innovativeness of the 
instructor (3 questions) and the role of the student (5 questions)6,7). The 
form takes about 10 minutes to complete. Responses were rated on a 
5-point scale: strongly agree, agree, neutral, disagree, and strongly dis-
agree for each question. Familiarity and past experience with e-learning 
were also considered important variables for student comfort and satis-
faction8) and were also assessed in the questionnaire.

Full instrument analysis
For the 28-item scale used, the mean score was 81.86 (± 19.95), 

with a variance of 398.03. We found a high validity for the used instru-
ment with Cronbach's alpha of 0.931. The interclass correlation for a 
single measure was 0.326 (95% confidence interval 0.295 to 0.361), and 
for the average measures was 0.931 (95% confidence interval 0.921 to 
0.940). 

Sub-scale analysis
General characteristic scale: four items scale with Cronbach's alpha 

reliability score of 0.764, Educational content: six items scale with 
Cronbach's alpha reliability score of 0.722, Communications and inter-
action: four items scale with Cronbach's alpha reliability score of 0.870, 

Multimedia: six items scale with Cronbach's alpha reliability score of 
0.845, Instructor innovation and interaction three items scale with 
Cronbach's alpha reliability score of 0.722, Students' role five items 
scale with Cronbach's alpha reliability score of 0.395

We included students of different ages, both genders, of all academ-
ic years, from health care faculties in the governmental universities in 
Jordan 

Statistical analysis
SPSS version 21.0 (Chicago, USA) was used for the analysis. 

Continuous variables (e.g., age) were described using mean values (±  
standard deviation). For other nominal variables (e.g., gender), count 
(frequency) was used. Chi-square tests were used to analyze differences 
between "first time" and "not first time" in other questions, followed by 
Bonferroni correction. Correlations between grade level and each ques-
tion were examined using Pearson correlation tests. Unless otherwise 
noted, all assumptions were met. A p-value of 0.05 was adopted as the 
significance threshold.

RESULTS

A total of 415 students (mean age 20.62 (± 2.65) years) from the 
Faculties of Medicine, Dentistry, Pharmacy, Nursing, and Rehabilitation 
were included in the study. The sample consisted of 175 (42.2%) males 
and 240 (57.8%) females. Table 1 shows the characteristics of the sam-
ple. Analyzing the students' responses to the questionnaire on the gener-
al characteristics of e-learning, 51.1% of the students said that the 
course was not well scheduled, 54.9% said that it was easy to use, and 
61.3% said that they did not enjoy e-learning. In terms of educational 
content, 57.2% of students said that there are too many materials, 46.8% 
said that they do not feel confident about what they have learned, and 
48% said that they agree with the use of case studies and scenarios. 2% 
of the students indicated that internal chat was available and 58.6% of 
the students indicated that discussion was available during class. 

Regarding multimedia and technical support, we found that 
although 46.8% of the students reported that the quality of the text and 
fonts was good, most (53.3%) of the students reported that their Internet 
access was not stable. Responses regarding visual design and audio 
quality were mixed. Regarding instructor innovation and interaction, 
44.6% of the students thought that the instructor could not cover the 
material completely, and 42.2% thought that the instructor did not seem 
to enjoy using this teaching method, but the instructor's familiarity with 
e-learning was not a limiting factor However, the instructor's familiarity 
with e-learning was not a limiting factor.

When examining the role of students in the e-learning process, we 
found that 50.4% of the students said that they had no role in deciding 
how to spend their time in online lectures, 56.4% believed that this 
method of learning had a negative impact on interpersonal relationships, 
58.8% positively emphasized the need for clinical reinforcement of the 
material learned It was found that 58.6% of the students still highly val-
ued the face-to-face traditional learning method as irreplaceable. 
Analysis of the survey responses by grade level (Table 2) shows that as 
grade level increases, students are more likely to think that the course 
schedule is well organized, easy to use, fun, appropriately placed at the 
right time, with clear instructions, and with proper navigation. Students 
believe that case studies and instructional scenarios are helpful in deep-
ening their understanding.

They had reported that instructors seem to enjoy this way of teach-
ing and they feel more involved in deciding how to spend the lecture 
time, more confident about the learned material and stress more on the 
need for clinical enhancement. 

 As the grade level increases, fewer students believe that the course 
is burdensome and fewer believe that it has a negative impact on their 
relationships. When students' opinions on the necessity of adding clini-
cal encounters with actual patients to the online course materials were 
analyzed by grade level, as shown in Figures 1 and 2, the majority of 
students in the basic grades answered "undecided," while the majority 
of students in the clinical grades answered While the majority of stu-
dents in the basic grades answered "undecided," the majority of students 
in the clinical grades answered "strengthening e-learning with the addi-
tion of clinical encounters is strongly needed.

Table 1: Characteristics of included sample
  Count Column N %

Academic year First 144 34.7%

 Second 67 16.1%

 Third 42 10.1%

 Fourth 75 18.1%

 Fifth 41 9.9%

 Sixth 46 11.1%

Faculty Medicine 358 86.3%

 Dentistry 23 5.5%

 Pharmacy 14 3.4%

 Nursing 18 4.3%

 Rehab 2 0.5%

University JU 246 59.3%

 JUST 36 8.7%

 HU 38 9.2%

 Mut'ah 42 10.1%

 Yarmouk 20 4.8%

 Balqa 21 5.1%

 Al Albeit 11 2.7%

 ASU 1 0.2%

First  Yes 267 64.3%

Experience No 148 35.7%

Method Video 148 35.7%

 Chat 65 15.7%

 Records 192 46.3%

 YouTube 3 0.7%

 All 7 1.7%

JU: university of Jordan, JUST: Jordan university of science and technology, HU: 

Hashemite university, ASU: Applied science university
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DISCUSSION

e-Learning is a web-based system that uses online technologies to 
facilitate the dissemination of education and training, making knowl-
edge available to users anywhere and anytime. In recent years, it has 
emerged as a model for modern education9) e-Learning provides a wide 
range of solutions to improve knowledge and performance using the 
Internet, and goes beyond computer-based learning with the Internet as 
the primary driver10). The global pandemic of COVID-19 has caused 
unprecedented difficulties in the health care system, affecting not only 
patient care but also the delivery of medical education, resulting in the 
interruption of medical education programs in all countries and special-
ties11). 

This study aimed to examine the quality of e-learning from the per-
spective of 415 students from various medical faculties in the 
Hashemite Kingdom of Jordan, and to provide a clear impression of stu-
dents' attitudes, barriers and attitudes towards online delivery as a learn-
ing tool during the pandemic. To the best of the author's knowledge, this 
is the first study to evaluate e-learning among medical undergraduate 
students in Jordan during the last COVID19 pandemic.

A structured web-based questionnaire based on an in-depth litera-
ture review was used to evaluate various aspects of the quality of this 
new online education system from the students' own perspective. 

Table 2: Correlation between academic year and questions:
Question  Academic year

Well -Scheduled Pearson Correlation .256**

 Sig. (2-tailed) .000

 N 415

Clear Instructions Pearson Correlation .261**

 Sig. (2-tailed) .000

 N 415

Easy to use Pearson Correlation .305**

 Sig. (2-tailed) .000

 N 415

Enjoyable Pearson Correlation .151**

 Sig. (2-tailed) .002

 N 415

Consistent with objectives Pearson Correlation .084

 Sig. (2-tailed) .087

 N 415

Proper arrangement  Pearson Correlation .209**

 Sig. (2-tailed) .000

 N 415

Overloaded Pearson Correlation -.343**

 Sig. (2-tailed) .000

 N 415

Appropriate timing  Pearson Correlation .283**

 Sig. (2-tailed) .000

 N 415

Case studies and scenarios  Pearson Correlation .282**

help in learning Sig. (2-tailed) .000

 N 415

Confident about learnt material  Pearson Correlation .182**

 Sig. (2-tailed) .000

 N 415

Personal profile Pearson Correlation .192**

 Sig. (2-tailed) .000

 N 415

Internet chat Pearson Correlation .325**

 Sig. (2-tailed) .000

 N 415

Allowed discussions Pearson Correlation .347**

 Sig. (2-tailed) .000

 N 415

Discussions easy to follow Pearson Correlation .307**

 Sig. (2-tailed) .000

 N 415

Appropriate navigation Pearson Correlation .260**

 Sig. (2-tailed) .000

 N 415

Good visual design Pearson Correlation .204**

 Sig. (2-tailed) .000

 N 415

Clear text and fonts Pearson Correlation .179**

 Sig. (2-tailed) .000

 N 415

Good quality audio Pearson Correlation .263**

 Sig. (2-tailed) .000

 N 415

Electronic notes Pearson Correlation .172**

 Sig. (2-tailed) .000

 N 415

Stable internet access Pearson Correlation .194**

 Sig. (2-tailed) .000

 N 415

Complete coverage of the  Pearson Correlation .092

content Sig. (2-tailed) .061

 N 415

Instructors enjoying teaching Pearson Correlation .165**

 Sig. (2-tailed) .001

 N 415

Instructors being familiar Pearson Correlation .252**

 with using e-learning Sig. (2-tailed) .000

 N 415

Students deciding how to  Pearson Correlation .293**

spend class time Sig. (2-tailed) .000

 N 415

Clear assignments Pearson Correlation .174**

 Sig. (2-tailed) .000

 N 415

Negative effect on students'  Pearson Correlation -.092

relationships Sig. (2-tailed) .060

 N 415

Need clinical enhancement Pearson Correlation .372**

 Sig. (2-tailed) .000

 N 415

Can replace traditional  Pearson Correlation .034

education Sig. (2-tailed) .483

 N 415

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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e-Learning courses are flexible in time, geographic location, and meth-
od, which has increased student engagement and satisfaction with this 
learning method5). has increased student engagement and satisfaction 
with this learning method5). Several interacting factors play a role in stu-
dents' success in eLearning courses, including course scheduling, famil-
iarity with online technology, and time management, not just course 
content12). When assessing the overall characteristics of e-learning in our 
study, most students found online courses easy to use, although they 
thought they were not well scheduled and not in a fun way. Despite the 
fact that many students (46.8%) were unsure of the content they learned 
and most (57.2%) reported that there was too much material, as the 
school year progressed, students felt less so and were generally satisfied 
with the course content. A study conducted by Aung and Khaing con-
cluded that weak educational content is one of the main challenges in 
implementing e-learning systems in developing countries13). According 
to Moore, there are three areas of interaction in learning activities: stu-
dent-teacher, student-learning materials, and student-student14). The vir-
tual nature of e-learning also eliminates the shyness associated with 
face-to-face communication in traditional education and allows students 
to freely express their ideas in discussion groups16). Therefore, the avail-
ability of internal chat in online courses is essential for these forms of 
communication. 46.2% of students said they enjoy this feature, and 
58.6% agreed that it allows for discussion during class. This enhances 
student learning and satisfaction as shown in many studies that showed 
that the more interaction between learners, the more likely they are to be 
satisfied with their learning experience, this kind of interaction helps 
learners solve problems and promote progress17,18). The quality of tech-
nology and the Internet has a very significant impact on learner satisfac-
tion in e-learning18). In his own research, Finlay states that apart from 
the role of the instructor and the classroom environment, the technologi-
cal aspects of e-learning have a statistically significant impact on stu-
dent satisfaction and participation6). Having a user-friendly software 
design requires little effort from its users, allows them to adopt such a 
tool and promotes their satisfaction19). This also was demonstrated by 
Reeves who concluded that to have a satisfying user interface it should 
consider several factors such as ease of use, navigation and mapping, 
information presentation, and overall functionality20). 

Analysis of subjects responses about the multimedia and technical 
support of e-learning showed variable responses regarding the quality of 
visual design and audio but 46.8% of students agreed about text and 
fonts being of good quality, these technical factors were found to be of 
great importance by Kisanga and Ireson who suggested that poor inter-
face design and insufficient technical support are the primary barriers 
for successful e-learning projects21). However, most (53.3%) students 
reported that internet access is not stable and this can be considered a 
limiting factor for e-learning. Having a flexible technology that meets 
all user needs will increase its overall educational value and is an ulti-
mate factor for learning satisfaction and success22,23). 

Teaching styles have a significant impact on the entire educational 
process. Adopting an interactive teaching style between teacher and stu-
dents plays a fundamental role in learning activities24). Without a pro-
nounced interaction between the teacher and students, students will lose 
focus and become easily distracted during lectures25). Although students 
indicated that instructors allow class discussions and interact positively 
with students, 44.6% of students believe that instructors do not fully 
cover the material, and 42.2% believe that instructors do not seem to 

enjoy using these teaching methods. Student responses to whether 
instructors are comfortable with e-learning vary and are generally not 
considered a limiting factor. This is important because students often 
face technical problems in distance education using the Internet. This 
has been clearly shown in another study which stated that it is essential 
to have an instructor who can solve the technical problems faced by the 
students and help them with this educational tool3). 

The success of an e-learning system depends largely on students 
willingness and acceptance to use this system26). Well-structured soft-
ware design with smart use of technology improves students' perspec-
tives towards this way of teaching27). In addition, several factors should 
be assessed in order to have an actively participating student important-
ly: student autonomy, their understanding of what is required from them 
to succeed, and effective student-teacher interaction6). However, in this 
study, most (50.4%) of students deny having many roles in deciding 
how to spend online lecture time.

With regard to the influence of e-learning on student's interpersonal 
relationships, most (56.4%) consider this method negatively affecting it, 
however, this point changed with increasing academic year with stu-
dents in their final years less likely to consider e-learning negatively 
affecting their interrelationships. 

Comparing medical education with other educational disciplines, it 
can be seen that the development of clinical sense and skills is charac-
terized by the consideration of this type of knowledge because it 
requires direct patient encounters and student participation in the clini-
cal environment Mclntyre states that actively engaging students in prob-
lem-based learning also allows for engagement. Mclntyre states that 
engaging students in problem-based learning also allows for engage-
ment28). Engaged students are highly motivated students29), so the need to 
reinforce the material learned online in clinical practice is an important 
point to consider. Since most of the students (58.8%) positively empha-
sized the need to clinically reinforce the learned material, this aspect 
was thoroughly investigated in this study. The results showed that stu-
dents in the clinical grades significantly agreed on the need for clinical 
rounds to develop their skills as compared to students in the basic sci-
ence grades. Although the use of e-learning in medical education started 
a long time ago, its use still varies widely among medical schools and 
seems to be used more in basic grades than in clinical clerkships30,31). 
This is consistent with our findings that most students are satisfied with 
e-learning in the quarantine setting, but still greatly value the face-to-
face traditional learning methods as irreplaceable, and this is agreed 
upon by most students regardless of grade. Ultimately, studying the fac-
tors that influence the adoption of e-learning in an educational system 
can help us better understand the needs of students and ultimately make 
the e-learning system successful32). 

There are several limitations to this study. Individual differences 
among students were not taken into account in this study, and students’ 
grade point averages (GPA) may affect their responses, which should be 
taken into account in future studies to enhance the online education pro-
cess33). Furthermore, our assessment of e-learning quality was based 
solely on students' opinions and perspectives, but future research should 
include teachers' attitudes and ideas about e-learning in order to get a 
more complete picture.

Figure 1: basic years student response to the need for clinical 
enhancement question

Figure 2: clinical years student response to the need for clinical 
enhancement question
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CONCLUSION

It was emphasized that although e-learning is an effective and 
well-managed learning method, it cannot completely replace traditional 
face-to-face teaching, especially in the clinical year of medical school. 
However, it can be considered as a complementary and effective method 
in unpredictable situations such as the previous COVID19 related lock-
down.

CONFLICT  OF  INTEREST 

The authors declare they have no conflict of interest to disclose, no 
funding was needed for this research.

REFERENCES

 1. Adhikari SP, Meng S, Wu YJ, Mao YP, Ye RX, Wang QZ, Sun C, Sylvia S, Rozelle S, 
Raat H, Zhou H. Epidemiology, causes, clinical manifestation and diagnosis, preven-
tion and control of coronavirus disease (COVID-19) during the early outbreak period: 
a scoping review. Infectious diseases of poverty. 2020 Dec; 9(1): 1-2.

 2. Kelso JK, Milne GJ, Kelly H. Simulation suggests that rapid activation of social dis-
tancing can arrest epidemic development due to a novel strain of influenza. BMC pub-
lic health. 2009 Dec 1; 9(1): 117.

 3. Volery T, Lord D. Critical success factors in online education. International journal of 
educational management. 2000 Sep 1.

 4. Kay D, Pasarica M. Using technology to increase student (and faculty satisfaction with) 
engagement in medical education. Advances in physiology education. 2019 Sep 1; 
43(3): 408-13.

 5. Arbaugh JB. Managing the on-line classroom: A study of technological and behavioral 
characteristics of web-based MBA courses. The Journal of High Technology 
Management Research. 2002 Sep 1; 13(2): 203-23.

 6. Finlay W, Desmet C, Evans L. Is it the technology or the teacher? A comparison of 
online and traditional English composition classes. Journal of Educational Computing 
Research. 2004 Sep; 31(2): 163-80.

 7. Balaban I, Bubas G, Pipan M. Key elements of an e-learning course evaluation survey: 
An empirical validation. In2011 14th International Conference on Interactive 
Collaborative Learning 2011 Sep 21 (pp. 336-343). IEEE.

 8. Link TM, Marz R. Computer literacy and attitudes towards e-learning among first year 
medical students. BMC medical education. 2006 Dec 1; 6(1): 34.

 9. Sun PC, Tsai RJ, Finger G, Chen YY, Yeh D. What drives a successful e-Learning? An 
empirical investigation of the critical factors influencing learner satisfaction. 
Computers & education. 2008 May 1; 50(4): 1183-202.

	 10.	 Купер	ИР.	Rosenberg	MJ	e-learning:	strategies	for	delivering	knowledge	in	the	digital	
age.	New	York:	McGrow-Hill,	2001.	Социологичекий	журнал.	2002(2).

 11. Hall AK, Nousiainen MT, Campisi P, Dagnone JD, Frank JR, Kroeker KI, Brzezina S, 
Purdy E, Oswald A. Training disrupted: Practical tips for supporting competen-
cy-based medical education during the COVID-19 pandemic. Medical Teacher. 2020 
May 22: 1-6.

 12. Song L, Singleton ES, Hill JR, Koh MH. Improving online learning: Student percep-

tions of useful and challenging characteristics. The internet and higher education. 
2004 Jan 1; 7(1): 59-70.

 13. Aung TN, Khaing SS. Challenges of implementing e-learning in developing countries: 
A Review. InInternational Conference on Genetic and Evolutionary Computing 2015 
Aug 26 (pp. 405-411). Springer, Cham.

 14. Moore M. Three types of interaction? The American Journal of Distance Education.
 15. Harasim LM. Online education: An environment for collaboration and intellectual 

amplification. Educational Evaluation Centre, Ontario Institute for Studies in 
Education; 1989.

 16. Finley M. Belling the bully. HR MAGAZINE. 1992; 37: 82-.
 17. rbaugh JB. Virtual classroom characteristics and student satisfaction with inter-

net-based MBA courses. Journal of management education. 2000 Feb; 24(1): 32-54.
 18. Piccoli G, Ahmad R, Ives B. Web-based virtual learning environments: A research 

framework and a preliminary assessment of effectiveness in basic IT skills training. 
MIS quarterly. 2001 Dec 1: 401-26.

 19. Amoroso DL, Cheney PH. Testing a causal model of end-user application effective-
ness. Journal of Management Information Systems. 1991 Jun 1; 8(1): 63-89.

 20. Reeves TC, Harmon SW. Systematic evaluation procedures for instructional hyperme-
dia/multimedia. InAnnual Meeting of the American Educational Research Association, 
Atlanta, April 1993 Apr 14 (Vol. 14).

 21. Mulhanga MM, Lima SR. Podcast as e-learning enabler for developing countries: 
Current initiatives, challenges and trends. InProceedings of the 2017 9th International 
Conference on Education Technology and Computers 2017 Dec 20 (pp. 126-130).

 22. Collis B. Anticipating the impact of multimedia in education: Lessons from literature. 
International journal of computers in adult education and training. 1991; 2(2): 136-49.

 23. Hong KS. Relationships between students' and instructional variables with satisfaction 
and learning from a Web-based course. The Internet and Higher Education. 2002 Sep 
1; 5(3): 267-81.

 24. Borbely E. Challenges and opportunities in extending the classroom and the campus via 
digital compressed Video. R. Mason & P. bacsich (Eds.), ISDN: Applications in educa-
tion and training. 1994 Apr 1: 65-82.

 25. Isaacs EA, Morris T, Rodriguez TK, Tang JC. A comparison of face-to-face and distrib-
uted presentations. InProceedings of the SIGCHI conference on Human factors in 
computing systems 1995 May 1 (pp. 354-361).

 26. Almaiah MA, Alismaiel OA. Examination of factors influencing the use of mobile 
learning system: An empirical study. Education and Information Technologies. 2019 
Jan 15; 24(1): 885-909.

 27. Daft RL, Lengel RH. Organizational information requirements, media richness and 
structural design. Management science. 1986 May; 32(5): 554-71.

 28. McIntyre DR, Wolff FG. An experiment with WWW interactive learning in university 
education. Computers & Education. 1998 Nov 1; 31(3): 255-64.

 29. Norman DA, Spohrer JC. Learner-centered education. Communications of the ACM. 
1996 Apr 1; 39(4): 24-7.

 30. Moberg TF, Whitcomb ME. Educational technology to facilitate medical students’ 
learning: background paper 2 of the medical school objectives project. Academic 
Medicine. 1999 Oct 1; 74(10): 1146-50.

 31. Ward JP, Gordon J, Field MJ, Lehmann HP. Communication and information technolo-
gy in medical education. The Lancet. 2001 Mar 10; 357(9258): 792-6.

 32. Alksasbeh M, Abuhelaleh M, Almaiah M. Towards a model of quality features for 
Mobile social networks apps in learning environments: An extended information sys-
tem success model.

 33. Terras MM, Ramsay J. Massive open online courses (MOOCs): Insights and challeng-
es from psychological perspective. British Journal of Educational Technology. 2015 
May; 46(3): 472-87.


