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Background: The Covid-19 has made a huge impact on higher education. Online teaching and learning became essential to deliver 
educational activities in all areas including medical education. In this study, we aimed to investigate medical students’ perceptions on 
the role of online teaching and learning in facilitating medical education.
Material and Methods: A cross-sectional study using a self-administered online questionnaire was conducted. Students eligible 
were medical students across all years at Imam Abdulrahman Bin Faisal University, Saudi Arabia. Perceptions analysis was conducted 
using SPSS software.
Results: A total of 563 students participated in the study (prominent category female 64%, n = 361). There was a significant increase 
in the number of hours devoted to online learning during the pandemic. Live lectures/tutorials platform via zoom showed the highest 
rate of interaction compared to pre-recorded lectures and learning materials uploaded on blackboard. 50% of the students disagreed 
that online teaching is as effective as face-to-face teaching. The greatest perceived enjoyable aspect included the online accessibility of 
materials. Whereas the most frequent perceived barrier to online learning included internet connection. 17% of students reflected 
a poor understanding of scientific materials through online PBL. More than 50% of students revealed that online theoretical lectures 
are as good as classroom or better. Whereas the majority (70%) were unable to learn clinical skills online. The results indicated high 
impact on students’ physical activities (80%). Impacts were higher on pre-clinical students’ health and social life than on clinical 
students.
Conclusion: Our findings reported that during emergency situations due to the pandemic, online teaching enables the continuity of 
medical education and provides adequate efficiency. The use of live online platforms showed high level of interaction. However, some 
barriers need to be addressed especially at the clinical skills development level to maximize the benefit of online teaching and 
learning.
Keywords: COVID-19, medical education, social impact, remote learning, barriers

Introduction
In March 2020, the World Health Organization (WHO) declared Covid-19 a global pandemic following its worldwide 
spread.1 In response to Covid-19, the Government of Saudi Arabia set and enforced countrywide lockdown restrictions 
that put in place greatly impacted entire aspects of everyday life, and inevitably education.2,3 The pandemic had forced 
business meetings, all types of social and religious gatherings and education at all levels to be transformed virtually.4

In the College of Medicine at Imam Abdulrahman Bin Faisal University (IAU), Saudi Arabia, the Bachelor of 
Medicine and Bachelor of Surgery (MBBS) program incorporates innovative approaches in medical education including 
the use of online platforms such as blackboard, an online platform that allows students and faculty to use online materials 
and activities to complement face-to-face teaching.5 Prior to the Covid-19 pandemic, several techniques including 
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e-learning were introduced to enhance teaching and consequently amplify high levels of engagement in medical 
education.2,6–8

Globally, as in Saudi Arabia due to the restrictions set by the government during the pandemic, solely online 
platforms are in use, becoming the primary source for teaching and learning.3,4,9,10

Consequently, many studies have explored the effect of shifting to online education during the pandemic, considering 
both the teachers and the students’ viewpoints. Entire aspects of medical education are addressed, including curriculum 
and course design, teaching and learning methods, learning environment and student engagement, examinations and 
assessment practices.

Adaptation to technically enhanced approaches has already been introduced since the last two decades, with perceived 
developments throughout the years.6 Advanced technologies make education and learning environment easy, efficient 
and accessible for the students and proven to have high-quality levels of engagement in medical education.2,6–8 Results of 
a latest systematic review have revealed equivalence between the traditional classroom teaching “offline teaching” and 
online teaching in terms of the assessment outcomes.11

Online teaching and learning play a key role in medical education and are known to have several benefits in fostering 
students’ learning.2 However, the impact of exclusive online education might vary across different academic years. 
Regarding the various components of the undergraduate curriculum, research has suggested that impacts of exclusive 
online anatomical teaching for example, are more beneficial if compared to clinical teaching and learning.12,13 Students 
of preclinical years have also reflected that online prerecorded videos are efficient for learning.14 Other practical and 
clinical components of the curriculum such as basic clinical exposure (like history taking),15 field trip, anatomy 
laboratory, small group discussions and library time9 are found to be adversely affected by the imposed shift online.

All through the clinical years, students learn through several modalities including attending clinical rotations, acting 
as members of health-care teams, working together within multidisciplinary teams, observing, and interviewing patients, 
preparing morning case reports for supervisors, and practicing newly learnt clinical skills under supervision.15 During the 
Covid-19 pandemic and due to the shift to exclusive online medical education, the practice and development of the 
required clinical competencies has been disrupted which might negatively impact the provision of patient care and 
professionalism.16,17 A recent study exploring the role of virtual mock Objective Structures Clinical Examinations 
(OSCEs) suggests that these have a role in preparing medical students for their summative exams. However, this role 
was not reflected in their confidence levels.18

Nevertheless, some potential benefits of online technologies are reported including easy and comfortable use, 
worldwide acceptability besides the reductions in cost and air pollution due to less need for transportation.2,7,19–22 On 
the other hand, significant issues have been pointed out about the use of entirely online education such as: physical and 
social isolation, increased use of emails, difficulty to keep boundaries between time at the workplace and at home, lack of 
interaction, disturbance and technical problems, deficiency in integrated teaching and bed-side teaching, inadequate 
teaching and learning in practical and clinical settings besides time constraints for effective implementation of online 
education.9,11,22

Effectiveness of online education is difficult to quantify because of different parameters and perceptions.6,23,24 Since 
undergraduate medical students have been entirely dependent on online education during this pandemic,22 their percep-
tions towards online teaching and learning will inform the evaluation of its effectiveness. Therefore, this study aims to 
investigate medical students’ perceptions on the role of online teaching and learning in facilitating their education during 
the Covid-19 pandemic.

Materials and Methods
Study Design
In response to the country’s lockdown, face-to-face teaching and learning at the College of Medicine at IAU were 
suspended. All educational activities were conducted online by using virtual platforms.

After three and a half semesters of online learning that started in March 2020, a cross-sectional study was conducted 
to investigate the students’ perceptions of online teaching and learning. All students who are currently enrolled in the 
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College of Medicine at IAU were invited to participate in the current online anonymous questionnaire-based study. Our 
study participants included all students (1240 students, male 50.5% and female 49.5%) from the preclinical years (2nd– 
3rd) and the clinical years (4th–6th).

Sample
A minimum sample size (380) of participants was estimated using a confidence level of 95% and a 5% margin of error 
was respected. A total number of 563 students responded to the questionnaire. All the eligible participants were informed 
about the purpose of the current study as clarified by a brief description in the first page of the questionnaire. Each 
student could complete the survey only once. Participation was voluntary and participants were assured of anonymity and 
data confidentiality. To proceed, respondents were required to provide informed consent by clicking on a button at the 
end of the first page after having read all relevant information. To successfully submit the completed questionnaire, 
completing all responses was mandatory. No incentives were offered to the participants for completing the questionnaire.

Questionnaire Design
A self-administered questionnaire was developed by the authors using QuestionPro® software. A literature review was 
performed to identify existing relevant surveys, and accordingly, we adopted these previous studies to assist in 
developing our questionnaire.2,19,25–27 Academicians in medical education, academicians in research, and academicians 
in biostatistics reviewed the questionnaire for content validity and reliability. Further, their comments and suggestions 
were discussed among the authors and considered in the development of the final version of the questionnaire. The 
questionnaire was available in English only. It was distributed to all eligible students (2nd, 3rd, 4th, 5th, and 6th year) 
using online platforms.

The questionnaire consists of 7 sections covering different aspects: introduction and informed consent, background 
and demographic characteristics, platforms evaluation, students’ experience, role of online learning in clinical teaching, 
examination, and impacts. The introductory section described the objective of the study and required the consent of the 
respondent before proceeding and it is followed by the section on the basic demographic characteristics of the 
respondents such as gender and medical school year. The questionnaire stated the learning strategies used prior to the 
Covid-19 pandemic: whether online learning platforms such as pre-recorded lectures/tutorials, learning materials 
uploaded on blackboard, and live lectures/tutorials via Zoom were used or not, and how many hours per week were 
spent on online learning.

Similarly, the questionnaire reflected the average number of hours spent on online learning during the Covid-19 
pandemic. In addition, the respondents evaluated the online platforms adopted by the College of Medicine at IAU during 
the Covid-19 pandemic. Effectiveness of each platform was assessed by using Likert scale (1–5) for ranking (least 
effective-most effective). For interaction-level assessment, a scale from 1 to 3 was used for ranking (not interactive– 
interactive).

Moreover, respondents were asked to evaluate their entire online learning experience during the Covid-19 pandemic 
by scoring 9 statements using 5-points Likert scale from 1 for strongly disagree to 5 for strongly agree. Also, they 
compared between online learning and actual classroom learning in terms of the scientific materials’ understanding in 3 
areas: PBL, theoretical lectures, and clinical lectures. In addition, respondents were asked about the enjoyable aspects of 
and barriers to online learning and teaching they experienced during the Covid-19 pandemic.

The last section of the questionnaire covered the impact of online learning during the Covid-19 pandemic on the 
student’s health and social life. A range of elements were explored including health, level of anxiety, level of stress, 
physical activities, and personal connection.

Data Analysis
After 2 months of data collection, data gathered from the survey were exported to IBM SPSS Statistics 26.0 (IBM Corp. 
in Armonk, NY) and Microsoft Excel (Excel 2016). For quantifiable variables, a descriptive analysis using mean and 
Standard Deviation (SD), frequency and percentages was performed. To associate between different variables Chi-Square 
tests were used. p-value <0.05 was considered statistically significant.
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Ethical Approval
Study approval was granted by the Institutional Review Board (IRB) (IRB-2021-01-360) of the Imam Abdulrahman Bin 
Faisal University. Information to identify the participants was not obtained.

Results
The demographical characteristics are summarized in Table 1. In this study, we included a target population from year 2 
to year 6 medical undergraduates of both genders. At IAU, medical studies are divided into 2 phases: pre-clinical (2nd– 
3rd year) and clinical (4th–6th year). Table 1 shows that there were more females (64%) than males (36%) among 563 
respondents and students’ participations in our survey from 2nd–6th year were distributed as follows: 28%, 30%, 12%, 
17%, and 13%, respectively.

Our study found that there was a significant increase in the total number of hours’ students devoted to receiving 
instruction and learning online during the pandemic (Figure 1). Prior to the pandemic, 62% of the students (compared to 
6% only during the pandemic) reported the use of online platforms for a maximum of up to just 5 hours per week. In 
addition, 19% of the students spent between 6 and up to 10 hours a week learning online, with 8%, 6% and 6% spending 
11–15 hours, 16–20 hours and more than 20 hours, respectively. A significant difference was found between the time 
spent on online platforms before and during COVID-19, with 6% of students spending more than 20 hours learning 
online before the pandemic began, versus 30% of students spending >20 hours per week during the pandemic (P<0.001).

The study also showed that online platforms such as live lectures/tutorials via Zoom, pre-recorded lectures/tutorials 
and learning materials uploaded on blackboard were exclusively implemented for the delivery of lectures, practicals, 
clinical bedside teaching, for assignments submissions and course instructions. Results showed effectiveness of online 

Table 1 Demography and Characteristics of Participants

Characteristics Number of Students (n) Percentage (%)

Gender

Male 202 36%
Female 361 64%

Total 563 100%

Educational level (2nd–6th year students, 1st preparatory year 
students are excluded)

2nd year 160 28%
Male 58 10%
Female 102 18%

3rd year 171 30%
Male 59 10%

Female 112 20%

4th year 67 12%
Male 25 4.5%

Female 42 7.5%

5th year 93 17%
Male 31 6%
Female 62 11%

6th year 72 13%
Male 29 5%

Female 43 8%

Total (2nd–6th year) 563 100%
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teaching and learning methods. The majority of students considered online teaching and learning platforms are neutral, 
effective or most effective (Mean values vary between 3.2±1.25, 3.7±1.15 and 3.8±1.25). Students found live lectures/ 
tutorials via zoom (61%) and pre-recorded lectures/tutorials (65%) are effective compared to 41% for learning materials 
uploaded on blackboard (P‹0.05) (Table 2).

The majority of our students showed the highest rate of interaction for live lectures/tutorials via Zoom when 
compared with pre-recorded lectures or learning materials uploaded on blackboard. The mean of interaction level was 
2.36±0.64 (interactive) for live lectures/tutorials via zoom compared to the mean of interaction level for the other 
platforms used where the mean varies between 1.48±0.72 and 1.66±0.79 (between no interaction and limited interaction). 
Only 9% of participants found live lectures/tutorials via zoom not interactive compared to learning materials uploaded on 
blackboard (54%) and pre-recorded lectures/tutorials (66%) (P‹0.05) (Table 3).

Respondents’ perceptions towards online learning and teaching experiences were assessed for each of the nine 
statements rated on a scale of 5 points with 1 being strongly disagree and 5 being strongly agree (Table 4). 50% of the 
students disagree with the statement that online teaching is as effective as face-to-face teaching or enjoyable. On the 
other hand, 50% of the students would like the online teaching to be more interactive and found opportunities to ask 
questions are limited. Based on the mean value (2.77–3.50), neutral was the result of all the statements (Table 4).

62%

19%

8% 6% 6%6%

20%
23% 21%

30%

0%

10%

20%

30%

40%

50%

60%

70%

1-5 hours 6-10 hours 11-15 hours 16-20 hours More than 20
hours

)egatnecre
P(

stnedutsfo
reb

mu
N

Number of Hours/week spent on online learning and teaching

Prior to the Covod-19
Pandemic
During the Covid-19 Pandemic

Figure 1 Number of hours spent weekly on online learning and teaching prior and during the Covid-19 Pandemic. N = 425; P ‹ 0.01.

Table 2 Assessment of Platforms’ Effectiveness

Effectiveness N 1 N (%) 2 N (%) 3 N (%) 4 N (%) 5 N (%) Mean SD

Live lectures/ tutorials via Zoom 424 20 (5%) 53 (13%) 95 (22%) 135 (32%) 121 (29%) 3.7 1.152

Learning materials uploaded on Blackboard 367 52 (14%) 45 (12%) 118 (32%) 92 (25%) 60 (16%) 3.2 1.253

Pre-recorded lectures/ tutorials 375 25 (7%) 42 (11%) 64 (17%) 96 (26%) 148 (39%) 3.8 1.256

Notes: Likert scale from 1–5 was used for ranking, where 1=Least effective and 5=most effective. Data are presented as numbers (N), percentages (%), and means and 
standard deviations (SD).
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The College of Medicine revised MBBS curriculum has replaced the more traditional didactic lecture based 
curriculum with a more integrated model that introduces the concept of early clinical exposure. The reformed curriculum 
centers around the use of modern approaches in teaching and learning such as Problem-Based Learning (PBL) in second 
and third years and Case Based Learning (CBL) and Evidence Based Medicine (EBM) in fourth, fifth and sixth years 
emphasizing the use of self-directed learning to enhance the student’s engagement and foster achievement of the intended 
learning outcomes.5 About 50% of students perceived that understanding the scientific materials delivered through the 
online PBL sessions is as good as actual classroom PBL (25%) or even better (23%) while only 17% reflected is poor 
(Figure 2A). The majority of students revealed that understanding of scientific materials level for theoretical lectures 
delivered online are as good as actual classroom lectures or better (more than 50%) compared to 30% for acceptable and 
16% for poor statements (Figure 2B). In addition, More than 50% of students agreed that the level of understanding the 
scientific materials was poor when practical/clinical lectures were delivered online compared to actual classroom. Only 
about 10% of the students found online clinical lectures better than actual classroom clinical lectures and 10% found both 
similar (Figure 2C). Only difference between results from students in preclinical years and students in clinical years for 
theoretical lectures delivered online was statistically significant (P‹0.001). Similarly to the results about understanding 
materials of clinical lectures delivered online, the majority of our students found poor the ability to learn clinical skills 
online (data not shown).

Table 4 Respondents’ Perceptions Towards Online Learning and Teaching Experiences

Statements Mean ±SD

The teaching is often motivating 2.96 1.189

I find it easy to engage in the lesson 2.98 1.334

I feel able to ask questions 3.28 1.259

I enjoy the online teaching 3.29 1.408

I would like the online teaching to be more interactive 3.50 1.098

I feel that online teaching is as effective as face-to-face teaching 2.77 1.481

I prefer online teaching to face-to-face teaching 3.07 1.526

The teachers are well prepared for the online teaching sessions 3.33 1.148

I feel I am being well prepared for my profession 3.17 1.246

Notes: Likert scale from 1–5 was used for ranking, where 1 = strongly disagree and 5 = strongly agree. Data are 
presented as means and standard deviations (SD). N = 394.

Table 3 Assessment of Platforms’ Interaction Level

Interaction N Not 
Interactive 
(1) N (%)

Interactive to 
Some Extent 

(2) N (%)

Interactive 
(3) N (%)

Mean SD

Live lectures/ tutorials via 

Zoom

418 37 (9%) 194 (46%) 187 (45%) 2.36 0.639

Learning materials 

uploaded on Blackboard

305 165 (54%) 80 (26%) 60 (20%) 1.66 0.788

Pre-recorded lectures/ 
tutorials

352 232 (66%) 72 (20%) 48 (14%) 1.48 0.724

Notes: Scale from 1–3 was used for ranking, where 1 for not interactive and 3 for interactive. Data are presented as numbers 
(N), percentages (%), and means and standard deviations (SD).
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The main enjoyable aspects of online learning appeared to be the online accessibility of materials (73.2%) and the 
flexibility in time (69.7%) (Table 5). The highest frequencies of responses were 278, 265, or 248 for online accessibility 
of materials, flexibility in time, or more comfortable, while the lowest were 110, 86 or 21 for ability to ask questions, 
interactive, or others. Barriers to online learning were stated also (Table 5) and the frequencies of responses vary between 
234 (61.6%) and 47 (12.4%) where internet connection is the most frequent and lack of devices is the least. Lack of 
effective communication compared to face-to-face interaction 185 (48.7%), family distractions 184 (48.4%), lack of self- 
discipline 158 (41.6%), lack of time management 132 (34.7%), anxiety 106 (27.9%), and stress 104 (27.4%) were 
considered barriers to online learning. In addition to timing of the lectures/tutorials 95 (25%), lack of virtual student 
support services 79 (20.8%), lack of space 73 (19.2%), and lack of technical support 70 (18.4%), students stated lack of 
contact with others and weakness at the team work level as further barriers to online learning.

Students’ perceptions on the impacts of online teaching and learning on their health and social life are illustrated in 
Table 6. We compared the results as perceived by students from pre-clinical years vs clinical years. The majority of the 
students from preclinical (84%) and clinical (75%) years agreed on lack of physical activities due to online teaching and 
learning (P=0.027). Likewise, the majority of preclinical students found that online learning has a big impact on health 
(71%), social isolation (67%), and personal connection (59%) aspects. The clinical students’ perceptions of online 
teaching and learning impact on these aspects were equally divided between yes and no (around 50%). Similarly, more 
than 50% of preclinical students found online learning stressful compared to clinical students (36%). The anxiety level 
was also higher for preclinical students (52%) versus 35% for clinical students. The results revealed that during the 
pandemic when the online teaching and learning was implemented, the impact was higher on students from pre-clinical 
years than on students from clinical years with statistical significance (P‹0.05) (Table 6).
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Figure 2 (A–C) Understanding scientific materials delivered online vs actual classroom. Comparison 2nd–3rd (preclinical years) vs 4th–6th (clinical years) students. (A) 
PBL/CBL. (P=0.113) (B) Theoretical lectures. (P ‹ 0.001) (C) Practical/clinical lectures. (P = 0.449).
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Table 5 Enjoyable Aspects of and Barriers to Online Learning and Teaching

Enjoyable Aspects of Online Learning and Teaching Frequency of Responses (%)

1) Online accessibility of materials 278 (73.2%)

2) Flexibility in time 265 (69.7%)

3) More comfortable 248 (65.3%)

4) No travel 236 (62.1%)

5) Ability to learn at own pace 215 (56.6%)

6) Cost saving 212 (55.8%)

7) Ability to ask questions 110 (28.9%)

8) Interactive 86 (22.6%)

9) Others 21 (5.5%)

Barriers to Online Learning and Teaching Frequency of Responses (%)

1) Internet connection 234 (61.6%)

2) Lack of effective communication compared to face-to-face interaction 185 (48.7%)

3) Family distractions 184 (48.4%)

4) Lack of self-discipline 158 (41.6%)

5) Lack of time management 132 (34.7%)

6) Anxiety 106 (27.9%)

7) Stress 104 (27.4%)

8) Timing of the lectures/tutorials 95 (25%)

9) Lack of virtual student support services 79 (20.8%)

10) Lack of space 73 (19.2%)

11) Lack of technical support 70 (18.4%)

12) Lack of devices 47 (12.4%)

13) Others 23 (6.1%)

Note: Number of students N = 380.

Table 6 Impacts of Online Learning and Teaching on Students’ Health and Social Life 
Comparison 2nd–3rd vs 4th–6th Students

Impacts of Online Learning and Teaching on Students P value

Headache/ vision problems or other medical conditions
2nd–3rd (Pre-clinical) 146 (71%) P‹0.001
4th–6th (Clinical) 78 (53%)

Anxiety

2nd–3rd (Pre-clinical) 121 (52%) P=0.001
4th–6th (Clinical) 51 (35%)

(Continued)
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Discussion
During the early phase of the Covid-19 pandemic, the College of Medicine IAU adopted various new and pre-existing 
online platforms and switched totally, then partially to online learning and teaching to preserve the continuity of medical 
studies. A significant increase in the total number of hours’ students devoted to receiving instruction and learning online 
during the pandemic compared to prior to the pandemic (P‹0.01) (Figure 1). These findings compare favorably to other 
studies published by other groups.2 The increase of number of hours spent weekly on online learning is expected, since 
online learning became the primary method used by students to continue their studies, when in person class attendance 
had been suspended.

The effectiveness of e-learning can be increased by making the e-learning system easy for application.28 In addition, 
the main enablers of online learning were motivation, interaction and user-friendly technologies.29 Our study revealed 
high effectiveness level of online teaching and learning methods. Comparable to our study, different studies showed that 
an online teaching and learning method was better or as effective as offline methods with a high level of acceptance of 
e-learning.11,30,31 On the other hand, and in contrast to our study, results from other studies reported unsatisfactory or 
very unsatisfactory the experience of the E-learning.25,32 These results might be explained by the fact that online 
platforms in the form of video lectures using YouTube® and blackboard were previously applied for years at IAU.5

A recently published study from Jeddah KSA, done at King Abdulaziz University reported that medical students 
moderately accepted online learning during the pandemic lockdowns and about half of the respondents in the study rated 
online learning as better or similar to face-to-face learning.30 For our students at IAU, the percentage was somewhat less, 
with 42% either strongly agreeing or agreeing that online learning was better or similar to face-to-face learning with 22% 
remaining neutral.

Similarly to other studies,2,19,32 only 34% agreed that online teaching and learning are equally effective when 
compared to face to face. However, our students prefer to engage in face-to-face learning instead of solo online learning. 
This is aligned with the results from the study conducted at Alfaisal University in KSA, concluding that the level of 
satisfaction in fully online learning during the Covid-19 pandemic remained low especially among high achieving 
students.33

Despite the highest rate of interaction for live lectures/tutorials via Zoom when compared with video lectures or 
learning materials uploaded on blackboard, very few students showed interaction as the advantage of online 
teaching.19,34,35 Psychological closeness for the students with the instructors due to instructors’ nonverbal clues seen 
in campus teaching is an advantageous factor of face-to-face teaching and learning.36,37 Similarly, negative attitudes of 
the students towards online learning in regards to critical thinking, brainstorming, teamwork and collaborations with 
students and learning recognition in terms of social nearness, social interaction, access to support services, and fulfillment 

Table 6 (Continued). 

Impacts of Online Learning and Teaching on Students P value

Stress

2nd–3rd (Pre-clinical) 132 (57%) P‹0.001
4th–6th (Clinical) 52 (36%)

Social isolation

2nd–3rd (Pre-clinical) 155 (67%) P‹0.001
4th–6th (Clinical) 70 (48%)

Lack of physical activities

2nd–3rd (Pre-clinical) 195 (84%) P=0.027
4th–6th (Clinical) 110 (75%)

Personal connection

2nd–3rd (Pre-clinical) 138 (59%) P=0.028

4th–6th (Clinical) 71 (48%)
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are favoring face-to-face teaching and learning.38–40 To provide opportunities for peers’ interaction and to augment 
medical students’ education, study sessions and virtual group clinical opportunities are recommended.40

Previous studies have reported that online teaching and learning can cover practical lessons, allow interactive 
constructive discussions and can be effective in terms of achieving learning outcomes.2,26,41 Generally, the modern 
online study during the COVID-19 pandemic has demonstrated a largely positive impact on online medical teaching and 
learning with significant and promising potential for the future of medical education.2,36,42 In the current study, only 17% 
of the students reflected the understanding of scientific materials through online PBL is poor while the majority found it 
as good as or better than in actual classroom (Figure 2A). These results might not be aligned with some other studies 
where the students reflected that online teaching and learning are not suitable for medical studies in general.26 Further 
studies might be needed to compare the students’ actual performance in online PBL and CBL versus classroom sessions. 
Aligned with other studies, our results showed that clinical skills which are best learned in clinics and laboratories remain 
a pertinent barrier to online teaching.2,18,25,40,43–45

Similarly to other studies, the most enjoyable aspects of online learning appeared to be the online accessibility of 
materials, flexibility of the time, ability to learn at own pace and cost saving.2,42 Post pandemic recommendations 
suggested to maintain flexibility and accessibility to educational resources.45 20% of respondents found interaction and 
ability to ask questions are enjoyable aspects of online learning. As suggested in previous studies, students who have 
difficulties to interact and to engage in a live lecture are encouraged to participate and interact more in online class.2,46 

However, this advantage is applicable only when interaction is permitted as in live lectures online.47

On the other hand, online learning is dependent on the accessibility, functionality of electronic devices, and on 
excellent incessant internet connection.32,43 In line with these findings, internet connection (43%) is the main barrier 
revealed in the current study. Lack of devices and lack of technical support appeared to be less effective as barriers to 
online teaching and learning as reported also in another study.42 Further barriers to online learning that contribute to low 
effectiveness were identified as lack of effective communication compared to face-to-face interaction, family distractions, 
lack of self-discipline, and lack of time management.2

Results illustrating the students’ perceptions on the impacts of online teaching and learning on their health and social 
life showed that it has a high impact on physical activities. These findings are supported by a national study conducted 
across the Kingdom of Saudi Arabia, which reported the negative impact on physical activity in more than 50% of 
respondents resulting from the imposed strict hygiene and national lockdown measures.48 A significant reduction in the 
amount of time spent in physical activity levels was also reported during the Covid-19 lockdown compared to before the 
lockdown period.49

Recent studies have signified the impact of online teaching and learning in some medical conditions such as 
headache, eye strain, computer vision syndrome (CVS), neck pain and sleep disturbances reporting a highly significant 
correlation with online class duration of more than 4 hours, each class is more than 40 minutes and associated pre- 
existing medical issues.50,51

Moreover, pandemic-related stress or anxiety were also considered as a challenge reported by a considerable number of 
students (48%).40,42,52 Anxiety might be related to the lack of social interaction with friends and colleagues and to the lack of 
physical activities due to online teaching and learning as found in our study; however, exam anxiety might be decreased due 
to the nature of unrestricted online exams.2 Students reporting an impact on their personal connections and experiencing 
social isolation can have a negative impact on their learning experiences.53 In addition, the results are comparable to other 
studies showing that health-related issues, anxiety symptoms, stress and depressive symptoms are higher among pre-clinical 
students as compared to clinical years’ students.41,52 Comparison studies to elaborate the difference between preclinical and 
clinical students’ perceptions and to compare between genders will support our findings.

Limitations
In this study, we noticed that medical students’ knowledge, attitudes, and practice regarding online learning vary. 
Therefore, the results may not be generalized to other universities in Saudi Arabia, and further studies in other 
universities to obtain an overview of the online learning platforms use must be done. In addition, attention should be 
directed to survey responses for possible students recall bias. Another limitation is the self-administered nature of 
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the study design. In addition to the low responses rate, it limited our ability to quantify effectiveness of online 
platforms. All our results are based exclusively on the students’ perceptions. To build on the results of our study, 
future research should focus on a quantitative study reflecting the impact of online teaching and learning on 
students’ performance.

Conclusion
In conclusion, online teaching and learning during Covid-19 pandemic affects students’ physical, social and 
mental wellbeing besides their intellectual ability to learn. Students showed predominantly positive perspective 
on online learning and teaching. However, improvement needs to be applied, especially at the clinical skills 
development level, to enhance the effectiveness of the online approach. A blended format of online learning and 
traditional methods will be beneficial as suggested in other studies.6,33,45,54 Moreover, a continuous training for 
our faculty to enhance their online teaching skills will improve online teaching and learning implementation. 
Comparing the students’ actual performance in online PBL and CBL versus classroom sessions will provide robust 
evidence on the benefit of online team-based learning.55

Despite the barriers of online learning and teaching, the experience students have had during the pandemic has 
increased their perspectives toward the effectiveness of online platforms. This will support the use of online approaches 
in medical education in the future.
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