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To the Editor,

The rapid advancement of educational technology
(EdTech) has significantly transformed medical educa-
tion, impacting both undergraduate and graduate levels
(1). Integrating digital learning tools, simulation-based
training, and artificial intelligence-driven platforms
has enhanced the teaching and learning experience,
fostering deeper engagement and improved knowl-
edge retention among medical students. Moreover, the
post-pandemic era has solidified the role of these in-
novations, as institutions increasingly embrace hybrid
learning models to balance technological advancements
with essential clinical training. Medical education has
traditionally relied on didactic lectures, textbooks,
and hands-on clinical training (2). However, recent
trends indicate a shift towards blended learning, where
technology complements traditional methods (3).
The COVID-19 pandemic further accelerated the
adoption of online platforms, compelling institutions
to rethink their pedagogical approaches. Virtual real-
ity (VR) and augmented reality (AR) have provided
immersive learning experiences, allowing students to
practice clinical skills in a controlled environment. Sim-
ilarly, artificial intelligence (AI) in medical education
has shown promise in personalized learning by tailor-
ing content based on students’ progress and perfor-
mance. One of the most significant benefits of EdTech
in medical education is the increased accessibility of re-
sources (4). Online platforms and mobile applications
have enabled students to access high-quality medical

content at any time, reducing geographical and finan-
cial barriers to education. Additionally, simulation-
based training has proven effective in improving
procedural competency and decision-making skills be-
fore students interact with real patients, thereby enhanc-
ing patient safety. Despite these advantages, challenges
remain in the implementation of EdTech in medical
education. The digital divide continues to be a con-
cern, with disparities in access to reliable internet and
technological devices among students in different re-
gions. Furthermore, excessive reliance on technology
may reduce the development of essential hands-on
skills and interpersonal communication necessary for
patient care. Faculty training is also crucial to ensure
that educators can effectively utilize these technologies
and integrate them into the curriculum. We reviewed
the literature to assess the trends in educational tech-
nology adoption in medical undergraduate and gradu-
ate education following the COVID-19 pandemic.
We analyzed the changes in digital learning strategies,
the integration of simulation-based education, and the
impact of Al-driven tools across various medical in-
stitutions in Indonesia. Reports indicate that online
learning platforms were supplementary to conventional
medical education. However, during the pandemic
(2020-2021), there was a dramatic shift, with over
80% of medical institutions implementing fully on-
line curricula globally. A study from 2021 showed that
75% of medical students reported improved flexibil-
ity and access to educational resources, although 40%
expressed concerns about reduced hands-on clinical
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Figure 1. The trends in educational technology adoption in medical education before and after

COVID-19 pandemic.

exposure. Post-pandemic data from 2022-2023 suggest
that a hybrid learning model, combining virtual learn-
ing with in-person training, has become the preferred
approach, with 90% of surveyed institutions adopt-
ing blended learning strategies. Figure 1 visualizes the
trends in educational technology adoption in medical
education before and after the COVID-19 pandemic.
Simulation-based learning showed a significant in-
crease, with the use of VR and AR tools rising from
15% pre-pandemic to 45% in 2022. Notably, AI-driven
adaptive learning platforms gained traction, with 60%
of medical schools implementing Al-based assess-
ments and feedback mechanisms. These advancements
have contributed to improved engagement and perfor-
mance in theoretical and procedural skills training.
The shift towards online and hybrid learn-
ing models reflects a fundamental transformation in
medical education, influenced by necessity during the
pandemic and sustained by emerging pedagogical ad-
vantages (5). The increased flexibility of digital learn-
ing platforms has allowed students to access a wealth
of resources at their own pace, contributing to more
personalised and adaptive learning experiences. Most
of medical students appreciated the flexibility of online
learning, while 60% reported concerns about the lack of
practical clinical exposure. This highlights the ongoing
challenge of balancing technology-driven education

with hands-on clinical training. The significant rise
in simulation-based learning, mainly through VR and
AR technologies, has partially solved these challenges
by allowing students to develop practical skills in a
controlled environment (6). Studies have shown that
VR-based medical training improves procedural accu-
racy by 29% and enhances decision-making skills com-
pared to traditional methods. The effectiveness of these
tools in enhancing procedural competence underscores
their growing importance in medical training. How-
ever, the cost and accessibility of these technologies
may contribute to disparities among institutions, par-
ticularly in low-resource settings. The post-pandemic
landscape of medical education underscores the neces-
sity for a balanced approach that leverages technologi-
cal advancements while preserving essential clinical
training components. Future studies should focus on
long-term educational outcomes and the sustainability
of these innovations in diverse learning environments.

Ethic Approval: Not applicable.

Conflict of Interest: Each author declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, equity
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article.



Acta Biomed 2025; Vol. 96, N. 3: 16912

Authors Contribution: S, FM, and FE contributed substantially to
the concept, design, data analyses, interpretation of the data, and
completion of the study and manuscript. S, FM and AFNA contrib-
uted to critical revision of the manuscript for important intellectual
content. All authors have read and approved the final manuscript.

Declaration on the Use of Al: None.

Acknowledgments: The authors would like to express sincere ap-
preciation to the staff who provided excellent technical support and
assistance during the study.

Funding: None.

References

1.Jeffries PR, Bushardt RL, DuBose-Morris R, et al. The
role of technology in health professions education during
the COVID-19 pandemic. Acad Med. 2022;97(3 Suppl):
5104-9. doi: 10.1097/ACM.0000000000004523.

2. Fakoya AQJ, Ndrio M, McCarthy KJ. Facilitating active
collaborative learning in medical education: a literature
review of peer instruction method. Adv Med Educ Pract.
2023;14:1087-99. doi: 10.2147/AMEP.S421400.

3.Sareen S, Mandal S. Challenges of blended learning in
higher education across global north-south: a systematic
and integrative literature review. Soc Sci Humanit Open.
2024;10:101011. doi: 10.1016/j.ssah0.2024.101011.

4. Tokug B, Varol G. Medical education in the era of advancing
technology. Balkan Med J. 2023;40(6):395-9. doi: 10.4274
/balkanmedj.galenos.2023.

5.Zhao Y, Sun T, Zhang X, Wang X, Hu W. The evolution
of medical education in the era of COVID-19 and beyond:
a longitudinal study. BMC Med Educ. 2024;24(1):1289.
doi: 10.1186/512909-024-06271-8.

6.Dai CP, Ke F. Educational applications of artificial intel-
ligence in simulation-based learning: a systematic mapping
review. Comput Educ. 2022;3:¢100087. doi: 10.1016/j.cacai
.2022.100087.

Correspondence:

Received: 1 February 2025

Accepted: 14 March 2025

Sungkono, M.Ed.

Department of Education Technology, Faculty of Education,
Universitas Negeri Yogyakarta, Yogyakarta, Indonesia
Yogyakarta 55281, Indonesia

E-mail: sungkono@uny.ac.id

ORCID: 0009-0003-5150-5471



