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Background: COVID-19 pandemic has resulted in a sudden shift to online education. PBL was one of the components that was 
transformed to online. The aim of the present study was to investigate the impact of the sudden shift to virtual PBL during COVID-19 
pandemic in achieving the intended learning objectives of the PBL and to explore the students’ perception of the virtual versus 
traditional PBL.
Methods: This is a retrospective study that was conducted in the college of medicine, King Saud University. We compared the 
perception of third year students who participated in traditional face-to-face PBL in 2019–2020 and in the virtual PBL in 2020–2021. 
We compared the performance of the students in the traditional face-to-face and in virtual PBL. An online survey was distributed from 
October to December 2021. The survey contained 7 sections. Each section included several questions comparing virtual and traditional 
PBL in that aspect.
Results: Out of 284 third year medical students, 124 students responded with a response rate of 43.66%. More than half of the 
students (n = 77, 63%) felt significantly motivated to actively participate in PBL sessions in a virtual learning environment, motivated 
to learn and support group work and gained critical thinking skills (mean = 3.54 ± 0.12 versus 3.59 ± 0.14, p < 0.001). The majority of 
students (n = 82, 66%) felt significantly more satisfied about their learning during the virtual PBL versus traditional PBL (mean = 3.48 
± 0.42 versus 3.91 ± 0.59, p < 0.001). There was no significant difference in the students’ performance in traditional versus virtual 
PBL (mean = 4.77 ± 0.22 versus 4.79 ± 0.29, p = 0.2).
Conclusion: The results of this study showed that students were significantly more satisfied with the experience in the virtual versus 
traditional PBL. Medical students’ performances in virtual PBL were comparable to the traditional face-to-face approach.
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Introduction
In 2020, COVID-19 pandemic has challenged medical education worldwide due to the sudden lockdown and the shift to 
online education.1,2 Medical students were not allowed to enter hospitals for practice and all the teaching was shifted to 
online education to maintain social distancing and stop the spread of the pandemic.3,4 Medical education was challenged 
to adopt new teaching methods suddenly to achieve the intended learning objectives and ensure mastering of the desired 
essential competencies to graduate a safe general practitioner.5

The aim of the present study was to investigate the impact of the sudden shift to virtual PBL during COVID-19 
pandemic in achieving the intended learning objectives of the PBL and to explore the students’ perception of the virtual 
versus traditional PBL.
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Methods
This retrospective study was conducted in the College of Medicine, King Saud University. The study was approved by 
the Institutional Review Board at the College of Medicine, King Saud University, Ref. No. 21/01098/IRB on 13/12/2021. 
All methods were carried out in accordance with relevant guidelines and regulations or declaration of Helsinki.

In the College of Medicine at King Saud University, Riyadh, Saudi Arabia, there are a wide variety of teaching 
methods, including lectures, practical sessions, clinical bed – side teaching, clinical teaching at the clinical skills and 
simulation center and problem – based learning sessions. Some of these teaching methods were adopted easily online 
such as lectures. Others were shifted suddenly to the first time to online education. PBL was one of the teaching methods 
that was shifted to online education. The experience of the online education during the COVID-19 pandemic should be 
evaluated.6 Some of the positive experiences of online education should be investigated and utilized after the pandemic.7

The College of Medicine’s undergraduate curriculum adopted a hybrid problem-based learning format where the 
students are in the center of instructional strategy. They work collaboratively to discuss and solve a well-designed 
problem.8 The PBL sessions take place in the first two years of the curriculum where a small group of students meet with 
a facilitator twice a week to solve the structured problem related to the course. All facilitators received structured training 
before enrollment in PBL facilitation. With the COVID-19 situation, teaching in PBL sessions has shifted to online 
education by using Zoom accounts for each small group. Breakout rooms were activated to encourage active student 
participation during the sessions. The same number of PBL sessions was delivered with no changes in the cases or the 
time allocated to the sessions. Training on the online facilitation was conducted for faculty and staff before the beginning 
of the new academic year to maintain the same quality and standards of PBL.9

Students Perception
We compared the perception of third year students (284) who participated in traditional face-to-face PBL in 2019–2020 
and in the virtual PBL in 2020–2021.

An online survey was distributed from October to December 2021. A written informed consent was obtained before 
the study. The survey contained 7 sections, including motivation, satisfaction, subjective learning gains, tutor’s quality, 
design of the cases, amount of work and e-learning modules. Each section included several questions comparing virtual 
and traditional PBL in that aspect.

Students Performance
We compared the performance of the students in the traditional face-to-face versus virtual PBL. The students were given 
the grades by the PBL facilitators according to the standardized scoring system, including five key areas (score range 
0 to 5).

Statistical Analysis
The quantitative data was analyzed using the SPSS software. Data were grouped and tabulated according to the study 
variables, and appropriate parametric and nonparametric tests were used for analysis. Data represented with a P-value 
<0.05 was considered a significant result. 

Results
Out of 284 third year medical students, 124 responses have been received with a response rate of 43.66% (Table 1).

Table 2 reveals the students’ perceptions of traditional PBL. The survey on motivation revealed that 63% (n = 77) of 
the students felt motivated to actively participate in traditional PBL sessions. Half of the students (n = 64, 51%) felt an 
improvement in motivation to learn when the PBL session was in a traditional learning environment. The results also 
showed that 59% (n = 73) of the students felt motivated to support group work when a PBL session is in a traditional 
environment. More than half of the students (n = 75, 61%) revealed that they gained more critical thinking skills in 
a problem-based approach when PBL was placed in a traditional setting.
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When the students were asked about satisfaction, the results showed that more than half of the students (n = 64, 52%) 
agreed that they were satisfied about their learning when PBL was placed in a traditional environment. The same case 
applied when they were asked about subjective learning gains, where more students still showed positive subjective 

Table 1 Demographic Data of the Students Participated in the Study

Variables n = (%)

Total number of third year medical students who completed the survey n = 124 (43.66%)
Total number of third year medical students n = 284

Table 2 Students’ Perception of Traditional PBL

Motivation

Strongly 

Agree, n (%)

Agree, 

n (%)

Not Sure, 

n (%)

Disagree, 

n (%)

Strongly 

Disagree, n (%)

Do feel motivated in actively participate in PBL sessions in the traditional learning 

environment.

28 (23) 49 (40) 23 (19) 16 (13) 8 (6)

There is an improvement in motivation to learn when a PBL session is in place in a traditional 

learning environment.

25 (20) 39 (31) 34 (27) 16 (13) 10 (8)

Do feel motivated to support group work when the PBL sessions is in a traditional learning 

environment.

24 (19) 49 (40) 29 (23) 16 (13) 6 (5)

Do you agree that you gain more critical thinking skills in a problem based approach of 

learning in a traditional environment.

26 (21) 49 (40) 27 (22) 17 (14) 5 (4)

Satisfaction

Do you feel satisfied about your learning in attending the traditional PBL session. 21 (17) 43 (35) 34 (27) 19 (15) 7 (6)

Subjective learning gains

In your opinion are there more subjective learning gains in traditional learning in the PBL 

sessions.

14 (11) 42 (34) 46 (37) 18 (15) 4 (3)

Tutor’s quality

Do you feel that tutor was able to facilitate the brain storming during the traditional PBL 

session.

39 (31) 47 (38) 20 (16) 12 (10) 6 (5)

Do you feel the tutor was able to facilitate the hypothesis recognition during the traditional 

PBL session.

30 (24) 53 (43) 23 (19) 13 (10) 5 (4)

Do you feel the tutor was able to facilitate the reporting session during the traditional PBL 

session.

29 (23) 38 (31) 34 (27) 18 (15) 5 (4)

Do you feel the tutor managed the time appropriately during the traditional session. 32 (26) 40 (32) 21 (17) 25 (20) 6 (5)

Does the tutor help to keep the group focused on the task when the sessions are traditional. 37 (30) 62 (50) 14 (11) 7 (6) 4 (3)

Design of the case

Was the learning objectives for the case clear when you attended traditional PBL sessions. 37 (30) 58 (47) 14 (11) 9 (7) 6 (5)

Does the preexisting knowledge you learned from the lectures helped you to understand the 

case during traditional learning.

55 (44) 38 (31) 18 (15) 7 (6) 6 (5)

Amount of work

Are you satisfied with amount of work assigned to you on the learning needs in the 

traditional PBL sessions.

21 (17) 37 (30) 37 (30) 18 (15) 11 (9)

eLearning modules

Did the traditional PBL sessions stimulate the utilization of eLearning resources. 10 (8) 26 (21) 40 (32) 30 (24) 18 (15)
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learning gains (n = 56, 45%). However, less than half of the students (n = 46, 37%) were not sure about the subjective 
learning gains.

The majority of students agreed that the tutor was able to facilitate brainstorming (n = 86, 69%), was able to facilitate 
hypothesis recognition (n = 83, 67%), was able to facilitate reporting sessions (n = 76, 54%), was able to manage time 
(n = 72, 58%), and was able to keep the group focused on tasks (n = 99, 80%).

When the students were asked about the design of the case, the majority of the students (n = 95, 77%) agreed that the 
learning objectives were clear compared to 12% (n = 15) who did not agree. The same scenario was also revealed when 
the students were asked whether pre-existing knowledge learned from the lectures helped them understand the case when 
PBL was placed in a traditional environment (n=93, 75%) confirmed that pre-existing knowledge from the lectures 
helped them understand the case objectives.

More students (n = 58, 47%) were also satisfied with the amount of work assigned to them on learning needs when 
they were asked about the amount of work. When students were asked about e-learning modules and traditional PBL, 
more students (n = 48, 39%) did not feel that traditional PBL stimulated the utilization of e-learning resources. Less than 
half of the students (n = 36, 29%) agreed that e-learning resources were utilized.

Table 3 shows that more than half of the students felt motivated to actively participate in PBL sessions in a virtual 
learning environment (n = 81, 65%), 62% (n = 77) were motivated to learn and support group work, and 66% (n = 83) 
gained critical thinking skills in virtual PBL sessions. More than half of the students (n = 82, 66%) felt satisfied about 
their learning when PBL was placed in a virtual environment. Also, 52% (n = 64) felt that the intended learning 
objectives were achieved in virtual PBL sessions.

Table 3 Students’ Perception of Virtual PBL

Motivation

Strongly 

Agree, n (%)

Agree, 

n (%)

Not Sure, 

n (%)

Disagree, 

n (%)

Strongly 

Disagree, n (%)

Do feel motivated in actively participate in PBL sessions in a virtual learning environment. 40 (32) 41 (33) 11 (9) 20 (16) 12 (10)

There is an improvement in motivation to learn when a PBL session is in virtual learning 

environment.

36 (29) 33 (27) 26 (21) 16 (13) 13 (10)

Do feel motivated to support group work when the PBL sessions is virtual. 36 (29) 41 (33) 17 (14) 17 (14) 13 (10)

Do you agree that you gain more critical thinking skills in a problem based approach of 

learning in a virtual environment.

39 (31) 44 (35) 15 (11) 14 (11) 12 (10)

Satisfaction

Do you feel satisfied about your learning in attending the virtual PBL session. 45 (36) 37 (30) 19 (15) 20 (16) 2 (2)

Subjective learning gains

In your opinion are there more subjective learning gains in virtual learning in the PBL 

sessions.

31 (25) 33 (27) 39 (31) 17 (14) 4 (3)

Tutor’s quality

Do you feel that tutor was able to facilitate the brain storming during the virtual PBL 

session.

51 (41) 41 (33) 13 (10) 15 (12) 4 (3)

Do you feel the tutor was able to facilitate the hypothesis recognition during the virtual 

PBL session.

47 (38) 42 (34) 20 (16) 10 (8) 5 (4)

Do you feel the tutor was able to facilitate the reporting session during the virtual PBL 

session.

46 (37) 34 (27) 30 (24) 10 (8) 4 (3)

Do you feel the tutor managed the time appropriately during the virtual session. 37 (54) 38 (31) 8 (6) 8 (6) 3 (2)

Does the tutor help to keep the group focused on the task when the sessions are virtual. 49 (40) 31 (25) 18 (15) 17 (14) 9 (7)

(Continued)
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Regarding the tutor’s quality, the majority of students (n = 92, 74%) felt that tutors were able to facilitate the 
brainstorming, 72% (n = 89) felt that the tutors were able to facilitate the hypothesis recognition, and 64% (n = 80) 
facilitate the reporting session during the virtual PBL sessions. The majority (n = 75, 85%) felt that the tutors managed 
the time appropriately and helped to keep the group focused on the task (n = 80, 65%) during the virtual sessions.

Almost all students (n = 109, 88%) felt that the learning objectives for the case were clear when they attended virtual 
PBL sessions, also 84% (n = 104) confirmed that pre-existing knowledge from the lectures helped them understand the 
case objectives during virtual learning. The majority of the students (n = 89, 72%) were also satisfied with the amount of 
work assigned to them on learning needs in the virtual PBL sessions when they were asked about the amount of work. 
Seventy-eight percent (n = 97) of students felt that virtual PBL sessions stimulated the utilization of eLearning resources.

When the result from the survey on students’ perception of traditional PBL was compared to that of the perception of 
virtual PBL, the following was revealed. First, the perception of traditional PBL showed a lower mean throughout except 
for the quality of the tutor, where it had a mean of 3.721 compared to the participants’ perception of virtual PBL, which 
had a mean of 3.719. This means that more students had a higher perception and approval of the virtual PBL compared to 
traditional. However, the traditional PBL would still perform better than the virtual PBL on tutor quality. For instance, 
many students felt that the tutor was able to facilitate brainstorming, was able to facilitate hypothesis recognition, was 
able to facilitate reporting sessions, was able to manage time, and was able to keep the group focused on tasks in 
traditional PBL compared to the virtual PBL environment.

Table 3 shows that more than half of the students felt motivated to actively participate in PBL sessions in a virtual 
learning environment, motivated to learn and support group work and gained critical thinking skills. The majority of 
students (n = 82, 66%) felt satisfied about the virtual PBL (Table 3). More than half of the students (n = 64, 52%) felt that 
the intended learning objectives were achieved in virtual PBL sessions (Table 3). The majority of students (n = 92, 74%) 
felt that tutors were able to facilitate the brain storming, facilitate the hypothesis recognition (n = 89, 72%) and facilitate 
the hypothesis recognition (n = 80, 64%) during the virtual PBL sessions (Table 3). Table 3 shows that the majority of 
students (n = 75, 85%) felt that the tutors managed the time appropriately and helped to keep the group focused on the 
task (n = 80, 65%) during the virtual sessions. Almost all students (n = 109, 88%) felt that learning objectives for the case 
were clear when you attended virtual PBL sessions. Ninety-seven (75%) of students felt that virtual PBL sessions 
stimulated the utilization of eLearning resources (Table 3).

Table 4 shows the students’ perception of traditional versus virtual PBL presented as mean ± SD. The students felt 
significantly motivated to actively participate in PBL sessions in a virtual learning environment, motivated to learn and 
support group work and gained critical thinking skills (mean = 3.54 ± 0.12 versus 3.59 ± 0.14, p < 0.001). The students 
felt significantly more satisfied with their learning in the virtual PBL more than the traditional PBL (mean = 3.48 ± 0.42 

Table 3 (Continued). 

Motivation

Strongly 

Agree, n (%)

Agree, 

n (%)

Not Sure, 

n (%)

Disagree, 

n (%)

Strongly 

Disagree, n (%)

Design of the case

Was the learning objectives for the case clear when you attended virtual PBL sessions. 57 (46) 52 (42) 7 (6) 6 (5) 2 (2)

Does the preexisting knowledge you learned from the lectures helped you to understand 

the case during virtual learning.

69 (56) 35 (28) 12 (10) 4 (3) 4 (3)

Amount of work

Are you satisfied with amount of work assigned to you on the learning needs in the virtual 

PBL sessions.

43 (35) 46 (37) 15 (12) 13 (10) 7 (6)

eLearning modules

Did the virtual PBL sessions stimulate the utilization of eLearning resources. 63 (51) 34 (27) 16 (13) 8 (6) 3 (2)
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versus 3.91 ± 0.59, p < 0.001). The students (n = 64, 52%) felt that the intended learning objectives were achieved in 
virtual PBL sessions significantly better than the traditional PBL (mean = 3.36 ± 0.45 versus 3.57 ± 0.45, p < 0.001). 
There was no significant difference in the students’ perception of the tutor quality between traditional versus virtual PBL 
(mean = 3.72 ± 0.11 versus 3.72 ± 0.13, p = 0.98). There was a significant difference in student’s perception of the design 
of the cases (mean = 3.97 ± 0.36 versus 4.28 ± 0.45, p < 0.001), amount of work and utilization of e-learning resources 
(mean = 2.84 ± 0.33 versus 4.18 ± 0.79, p < 0.001) in virtual PBL compared to traditional PBL.

Table 5 shows that there was no significant difference in the students’ performance in traditional versus virtual PBL 
(mean = 4.77 ± 0.22 versus 4.79 ± 0.29, p = 0.2).

Discussion
E-Learning in Medical Education
The role of e-learning in medical education has been well established.8–10 During COVID-19 pandemic, there has been 
extensive adoption of e-learning in medical education, especially during the lockdown and the implications of the 
pandemic that required social distancing.1,11–15 Further investigation is essential to ensure that the intended learning 
outcomes are achieved as planned with the sudden shift to online education. Therefore, it is essential to evaluate the 
different experiences during the pandemic and to retain the positive experiences in medical education.16

Problem-Based Learning & Medical Education
PBL was first approved and implemented in McMaster University, Ontario, Canada, in 1969.17 Since then, PBL has been 
adopted widely in medical education as an alternative to the traditional strategy of teaching. PBL is a strategy of learning 
in medical education that facilitates students’ active learning, communication skills, team work and ability to solve 
problems. Students work in small groups to solve a problem that is given to them as a case scenario. PBL facilitators help 
students to determine their learning needs, encourage students’ active participation and provide constructive feedback.18

Table 4 Mean Scores ± SD of Students’ Perception of Traditional versus Virtual PBL

Traditional PBL Virtual PBL P

Mean SD Mean SD

Motivation 3.542 0.115 3.593 0.137 0.0017

Satisfaction 3.476 0.424 3.806 0.594 <0.001

Subjective Learning 
Gains

3.355 0.454 3.565 0.448 0.001

Tutor Quality 3.721 0.11 3.719 0.125 0.8937

Design Of The Case 3.968 0.363 4.278 0.446 <0.001

Amount Of Work 3.315 0.416 3.847 0.672 <0.001

E-Learning Modules 2.839 0.329 4.177 0.786 <0.001

Table 5 Students’ Performance in Traditional versus Virtual PBL

Variable Mean PBL Marks ± SD P-value 95% CI

Traditional PBL (First year marks) (n = 329) 4.77 ± 0.22 0.1769 −0.0687 to 0.0127
Virtual PBL Second year marks (n = 274) 4.79 ± 0.29
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Problem-Based Learning During COVID-19
During the pandemic and the implications of lockdown, there has been a complete shift to online education worldwide.19 

PBL was one of the components of teaching in medical education that was transformed to online. The present study 
investigated the impact of the sudden shift to virtual PBL during COVID-19 pandemic in achieving the intended learning 
objectives of the PBL and the explored the students’ perception of the virtual versus traditional PBL. The results of this 
study showed that students were significantly more satisfied with the experience and achievement of the intended 
learning outcomes in the virtual PBL in terms of motivation, satisfaction, learning gains, amount of work and utilization 
of the e-learning modules. There was no significant difference in the quality of tutors in traditional versus virtual PBL. 
However, medical students’ performances in virtual PBL were comparable to the traditional face-to-face approach.

Online PBL (e-PBL) has been implemented in medical education before the pandemic, as technology is increasingly 
integrated into medical education.20,21 Previous study by Kim and Kee in 201320 revealed that students perceived e-PBL 
significantly more positive than the traditional PBL and found the learning process effective, which illustrates the 
potential of e-PBL to enhance traditional PBL and offers practical example for the utilization of technology in PBL. Kim 
and Kee recommended that e-PBL can be used as a tool to promote individual reasoning in supplement to traditional 
PBL. Previous studies have demonstrated that e-PBL is as effective as traditional PBL.22–24 The present study evaluated 
the students’ perception of the virtual PBL that was implemented during the lockdown due to COVID-19 pandemic. The 
results of this study will help to utilize and implement positive experiences in medical education that were practiced 
during the pandemic. The question is that whether the virtual PBL can achieve educational goals in undergraduate 
medical education where the face-to-face traditional educational method is the predominant method of teaching.

However, another study by Foo et al,5 that was done to compare the virtual and the face-to-face approach in 
conducting PBL, revealed that the performance of students in virtual PBL was lower than that of students participating 
in the face-to-face PBL approach. Previous studies showed that virtual PBL is associated with reduced student 
engagement, reduced communication and poor motivation.25–27 Further studies are needed to compare the virtual and 
the face-to-face PBL and to define the benefits of utilizing the virtual PBL while ensuring the achievement of the 
intended learning outcomes of PBL.

Limitations
One of the limitations to this study is that it was conducted on the same group of students. However, the results of the 
present study showed that students were significantly more satisfied with the experience and achievement of the intended 
learning outcomes in the virtual versus traditional PBL. Further research is needed to guide the effective implementation 
and utilization of virtual PBL to ensure the achievement of the intended learning outcomes of PBL. Another limitation is 
that the present study investigated the virtual PBL from student perception level only with the impact on the students’ 
achievement. Further studies are needed to study the perception of faculty.

Conclusions
The results of this study showed that students were significantly more satisfied with the experience and achievement of 
the intended learning outcomes in the virtual versus traditional PBL in terms of motivation, satisfaction, learning gains, 
amount of work and learning modules. There was no significant difference in the quality of tutors in traditional versus 
virtual PBL. However, medical students’ performances in virtual PBL were comparable to the traditional face-to-face 
approach.

Data Sharing Statement
The datasets generated and/or analysed during the current study are not publicly available but are available from the 
corresponding author on reasonable request.
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