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ABSTRACT

Background: The pandemic has brought to light the students' need for online learning and virtual
simulations.

Objective: To evaluate the role of Virtual Simulation and Online Learning in Advancing Medical
Education in Pakistan

Methods: Almost 90 medical students were enrolled at one of Pakistan's private medical universities.
The students were placed in two groups. Group A had only those students who took traditional
learning, and Group B had students who took both online education and virtual simulation. The
independent-sample t-test was used to compare the outcomes of the two groups.

Results: Out of 90 students, 28 (31%) were male students and 62 (68%) were female students. Almost
31 (34%) students were from pre-clinical years, and 59 (65%) students participated from clinical
years. Nearly 12 (13%) of the students had basic knowledge, 16 (17%) had general knowledge, and
62 (68%) had professional knowledge regarding computer skills. Further, the results revealed that
there was no significant difference between the two groups (P =0.721)

Conclusion: The study's results indicate that the integrated learning strategy, which combines virtual
simulation and online learning, will help students grasp the theoretical and practical components of
advanced medical education.

Keywords: Medical Education, Online Learning, Virtual Simulation, Pakistan

Vol. 32 No. 04 (2025): JPTCP (1273-1278) Page | 1273


mailto:dr.saelahamin@gmail.com
mailto:khannaheed890@gmail.com
mailto:drhareem84@gmail.com
mailto:hermitpcmd@gmail.com
mailto:aitmaud@gmail.com
mailto:shaziahashem@baqai.edu.pk
mailto:khannaheed890@gmail.com

The Role Of Virtual Simulation And Online Learning In Advancing Medical Education Among The Youth Population
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INTRODUCTION

Globally, with the advent of the pandemic, almost all medical schools are preparing the next
generation as they have struggled to deliver standard clinical training to their students (1). To satisfy
established curricular objectives, these novel educational options required meaningful learning that
mimicked clinical learning experiences (2). Interestingly, these fast pivots gave important insights
into the effectiveness of synchronous screen-based simulation education with small groups and a
simulated patient (3).

Virtual simulation is becoming a popular teaching tool in medical education. The rapid advancement
of computer simulation technology has led to an increase in advanced and emerging virtual reality-
based educational approaches (4). A novel approach to education called "experimental teaching with
medical virtual simulation" builds a highly realistic virtual environment and experimental items using
virtual reality, multimedia, databases, network connectivity, and human-computer interaction. A
growing number of medical schools are making an effort to improve more conventional teaching
methodologies and achieve particular learning objectives by incorporating virtual simulation
technology into their curricula (5).

According to studies, simulation-based learning can boost confidence, decrease errors in real-world
practice, and increase clinical abilities (6). In Pakistan, where it became crucial to maintain medical
education in the face of limitations on in-person instruction, the pandemic further propelled the global
trend toward online learning (7). Education may become transformative when teachers and students
integrate information from other fields and experiences. Hence, teachers may provide chances for
students to enhance their analytical, imaginative, critical synthesis, creative, self-aware, and
purposeful learning abilities by establishing critical learning environments (8).

The delivery of education on the Internet is still growing quickly and broadly. All areas of education
have shown support for online learning, which has grown rapidly (9). According to current research,
the biggest modification to the teaching and learning processes in recent years is distance education
(10). Online delivery is becoming the norm in higher education, according to current trends, since
enrolments in online courses seem to be surpassing those in traditional modalities (11). Young people
make up a sizable section of Pakistan's population, and there is a rising interest in using online and
virtual platforms to help them with their educational needs. 64% of the population is under 30, making
them ideal candidates for breakthroughs in digital learning, according to the Pakistan Bureau of
Statistics (12). Online learning and virtual simulation have enormous potential to improve the nation's
medical education system in light of the growing need for high-quality healthcare education and the
ability of technology to reach underprivileged communities. During the pandemic, online teaching
techniques served as a research foundation for transforming instructional methods (13).

The effective use of online learning platforms and virtual simulation to improve educational results
has been one of the most noteworthy developments in recent years. In low- to middle-income nations
like Pakistan, where socioeconomic considerations may limit access to traditional educational
resources and where there is a growing need to close gaps in healthcare education, these methods are
especially relevant (14). This study used a questionnaire to assess the role of virtual simulation and
online learning in advancing medical education among the youth population of Pakistan

OBJECTIVE
To evaluate the role of Virtual Simulation and Online Learning in Advancing Medical Education in
Pakistan

MATERIAL AND METHODS

The study included almost 90 students from one of the private medical universities of Pakistan. The
medical students were placed in groups according to the type of learning they received from their
university, such as traditional learning, virtual simulation, and online learning. All those students who
were willing to participate involuntarily, those who were free from their exams, were part of the study,
and those who were unwilling to participate were excluded from the study. Students were informed
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regarding the aim and objective of the study, and further, they were assured that their responses would
be kept anonymous and confidential. The ethical approval was obtained from the ethical review
committee of the medical university. The questionnaire, which was distributed among the students,
consisted of the following details, such as demographics, along with attitudes of teachers and students
regarding virtual simulation and online learning in Advancing Medical Education. The questions
included five possible answers on a Likert scale, ranging from strongly agree to strongly disagree. All
the participants were assured that all responses recorded were kept confidential. For statistical
analysis, SPSS version 24.0 was used. The differences in outcomes between the two groups were
compared using the independent-sample t-test. A significant difference test was conducted with a
level of significance of 0.05, and all the results are presented as means + standard deviations (means
+ SDs).

RESULTS

A total of 90 students enrolled in private medical universities completed the questionnaire. Out of
these students, 28 (31%) were male students and 62 (68%) were female students. Almost 31 (34%)
students were from pre-clinical years, and 59 (65%) students participated from clinical years. Nearly
12 (13%) of the students had basic knowledge, 16 (17%) had general knowledge, and 62 (68%) had
professional knowledge regarding computer skills, as mentioned in Table 1. Further, the results
revealed that there was no significant difference between the two groups (P = 0.721), as shown in
Table 4.

Table 1: Demographic characteristics of study participants

Variables Percentage
Gender

Male 28 (31%)
Female 62 (68%)
Medical Years

Pre-Clinical Years | 31 (34%)
Clinical Years 59 (65%)

Computer skills
Basic 12 (13%)
General 16 (17%)
Professional 62 (68%)
Table 2: Assessment of a questionnaire regarding classes taken by medical students online
S.no Variables Strongly | Agree | Disagree | Strongly
Agree Disagree
1 | Has the way of learning and style been | 40 (36%) 35 7 (6%) 3 (3%)
enhanced through online classes? (31%)
2 Are there enough resources available 40 (36%) 30 10 (9%) 5 (4%)
for online classes? (27%)
3 Can online lectures be recorded and 55 (49%) 25 7 (6%) 3 (3%)
listened to repeatedly by the students? (23%)
4 Are online lectures clearer and well- 50 (45%) 30 7 (6%) 3 (3%)
explained? (27%)
5 | Isn't the network during online classes | 35 (31%) 30 10 (9%) 10 (9%)
stable? (27%)
6 During online classes, aren't 45 (41%) 35 5 (5%) 5 (4%)
instructors or other students providing (31%)
on-site supervision?
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7 Is there any lack of communication 50 (45) % 30 5 (5%) 5 (4%)
with teachers observed during online (27%)
classes
8 Do students get tired 45 (41%) 30 5(5%) 5 (4%)
Due to long hours of online classes? (27%)
Table 3: Assessment of questionnaire regarding virtual simulation
S.no | Variables Strongly Agree | Agree Disagree | Strongly disagree
1 Is virtual 45 (41%) 35 (31%) 5 (5%) 5 (4%)
simulation easily
accessible and
beneficial for all
medical
students?
2 Is it interesting to 50 (45%) 30 (27%) 5 (5%) 5 (4%)
learn virtually?
3 Does virtual 45 (41%) 30 (27%) 5 (5%) 5 (4%)
simulation help in
clinical diagnosis
and preventive
treatment?
4 Does virtual 40 (36%) 30 (27%) 10 (9%) 5 (4%)
simulation
enhance the
ability to think
clinically?
5 Does virtual 45 (41%) 35 (31%) 5 (5%) 5 (4%)
simulation help in
surgeries?
Table 4: Comparison of results between groups A and B
Category Group-A Group-B p-value
Written exam 64.23 £9.12 65.91 £5.45 0.601
Practical Exam 71.12+4.31 75.61 £5.11 0.001*
Total Score 70.10 = 4.08 69.76 £5.28 0.721

*p-value considered significant

DISCUSSION

Medical institutions throughout the world have called on teachers to modify their pedagogical
approaches by offering theoretical courses online, allowing students to learn remotely. Although
various universities have developed a hybrid learning strategy that combines virtual simulation (15).
In the study, surveys were conducted among medical students regarding online learning and virtual
simulation. The results of the study offer insightful analysis and suggestions for upcoming
educational improvements.

The results of the study showed that medical students were more receptive to online learning, and
students stated that online courses were more effective in enhancing their ability to learn
independently by changing their preferred study style and process of learning. However, other
students thought that online courses were less successful since there were no in-person professors to
supervise them (16). Further, the results of the study revealed that some of the students expressed no
view, and others thought that online courses were less successful since there were no in-person
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instructors to supervise them. For students who demonstrated high self-discipline, the effect of having
a teacher or other students observe the class on learning effectiveness was not statistically significant.
Our findings support previous research on the drawbacks of online learning (17, 18). Students find it
simple to become distracted by teachers' inability to maintain their interest and their lack of expertise
with this type of instruction.

Further, the results of the study revealed that students may view knowledge points once again in
asynchronous learning environments, which would allow them to remember the material and provide
an enjoyable learning environment utilizing efficient and diverse extended learning methodology.
Hence, no noticeable difference was observed in students’ performance across the two teaching
approaches (19). Hence, the blended learning technique proved effective in improving learning
outcomes and was extensively implemented (20). The main limitation of the study was the utilization
of educational resources, which were constrained. There are currently no Al teaching techniques that
can replicate actual patient diagnostic and treatment procedures; hence, for this purpose, new
educational initiatives must be created. More research on teaching methodologies supported and
employed in medical schools may be done in light of the benefits of blended learning. The integrated
learning approach was popular during the pandemic because it produced higher learning results. More
investigation on teaching methodologies sponsored and employed in medical schools may be done in
light of the benefits of blended learning.

CONCLUSION

According to the study's findings, the integrated learning approach, which incorporates online
learning and virtual simulation, will assist students in mastering both theoretical and practical
elements of advancing medical education. In addition to encouraging participation and interaction,
this approach offers individualized learning opportunities, closing the theory-practice gap and
preparing students for the technological future of medical education.

REFERENCES

1. Lucey CR, Davis JA, Green MM. We have no choice but to transform: the future of medical
education after the COVID-19 pandemic. Academic Medicine. 2022 Mar 1;97(3S): S71-81.
http://doi:10.1097/ACM.0000000000004526. PMID: 34789658; PMCID: PMC8855762.

2. Gelles LA, Lord SM, Hoople GD, Chen DA, Mejia JA. Compassionate flexibility and self-
discipline: Student adaptation to emergency remote teaching in an integrated engineering energy
course during COVID-19. Education Sciences. 2020 Oct 28;10(11):304.

3. Cowperthwait A, Graber J, Carlsen A, Cowperthwait M, Mekulski H. Innovations in virtual
education for clinical and simulation learning. Journal of Professional Nursing. 2021 Sep
1;37(5):1011-7. http://doi:10.1016/j.profnurs.2021.06.010. Epub 2021 Jun 29. PMID: 34742504,
PMCID: PMC9767314

4. WuQ,Wang Y, LuL, Chen Y, Long H, Wang J. Virtual simulation in undergraduate medical
education: a scoping review of recent practice. Frontiers in Medicine. 2022 Mar 30;9:855403.
http://doi:10.3389/fmed.2022.855403. PMID: 35433717; PMCID: PMC9006810.

5. Forde C, OBrien A. A literature review of barriers and opportunities presented by digitally
enhanced practical skill teaching and learning in health science education. Medical education
online. 2022 Dec 31;27(1):2068210. http://doi:10.1080/10872981.2022.2068210. PMID:
35445632; PMCID: PMC9037199.

6. Etando A, Amu AA, Haque M, Schellack N, Kurdi A, Alrasheedy AA, Timoney A, Mwita JC,
Rwegerera GM, Patrick O, Niba LL. Challenges and innovations brought about by the COVID-
19 pandemic regarding medical and pharmacy education, especially in Africa, and implications
for the future. InHealthcare 2021 Dec 13 (Vol. 9, No. 12, p. 1722). MDPL
http://doi:10.3390/healthcare9121722. PMID: 34946448; PMCID: PMC8701006.

7. Mishra L, Gupta T, Shree A. Online teaching-learning in higher education during the lockdown
period of the COVID-19 pandemic. International journal of educational research open. 2020 Jan

Vol. 32 No. 04 (2025): JPTCP (1273-1278) Page | 1277


about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

The Role Of Virtual Simulation And Online Learning In Advancing Medical Education Among The Youth Population

Of Pakistan

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1;1:100012. http://doi:10.1016/.ijedro.2020.100012. Epub 2020 Sep 10. PMID: 35059663;
PMCID: PMC7832355.

Elendu C, Amaechi DC, Okatta AU, Amaechi EC, Elendu TC, Ezeh CP, Elendu ID. The impact
of simulation-based training in medical education: A review. Medicine. 2024 Jul
5;103(27):e38813. http://doi:10.1097/MD.0000000000038813. PMID: 38968472; PMCID:
PMC11224887.

Pregowska A, Masztalerz K, Garlinska M, Osial M. A worldwide journey through distance
education—from the post office to virtual, augmented and mixed realities, and education during
the COVID-19 pandemic. Education Sciences. 2021 Mar 11;11(3):118.

Money WH, Dean BP. Incorporating student population differences for effective online
education: A content-based review and integrative model. Computers & Education. 2019 Sep
1;138:57-82.

Simonson M, Zvacek SM, Smaldino S. Teaching and learning at a distance: Foundations of
distance education, 7th edition.

Liu ZY, Lomovtseva N, Korobeynikova E. Online learning platforms: Reconstructing modern
higher education. International Journal of Emerging Technologies in Learning (iJET). 2020 Jul
10;15(13):4-21.

Ali W. Online and remote learning in higher education institutes: A necessity in light of the
COVID-19 pandemic. Higher education studies. 2020;10(3):16-25.

Mullen CA. Does modality matter? A comparison of aspiring leaders’ learning online and face-
to-face. Journal of Further and Higher Education. 2020 May 27;44(5):670-88.

Hussain S, Hassan 1. Exploring the Scope of Self-Enumeration among Young Adults in Pakistan's
Census of 2023. Journal of Development and Social Sciences. 2024 May 27;5(2):234-43.
Shamsuddin N, Kaur J. Students' Learning Style and Its Effect on Blended Learning: Does It
Matter? International Journal of Evaluation and Research in Education. 2020 Mar;9(1):195-202.
Sadeghi M. A shift from classroom to distance learning: Advantages and limitations. International
Journal of Research in English Education. 2019 Mar 10;4(1):80-8.

Allo MD. Is online learning good in the midst of the COVID-19 pandemic? The case of EFL
learners. Journal Sinestesia. 2020 Apr 23;10(1):1-0.

Elfaki NK, Abdulraheem I, Abdulrahim R. Impact of e-learning vs traditional learning on
students' performance and attitude. International Medical Journal. 2019 Dec;24(03):225-33.
Vallée A, Blacher J, Cariou A, Sorbets E. Blended learning compared to traditional learning in
medical education: systematic review and meta-analysis. Journal of medical Internet research.
2020 Aug 10;22(8): e16504. http://doi:10.2196/16504. PMID: 32773378; PMCID:
PMC7445617.

Vol. 32 No. 04 (2025): JPTCP (1273-1278) Page | 1278


about:blank
about:blank
about:blank
about:blank

