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Medical education has long relied on traditional teaching methods, 
including lectures, textbooks, and clinical rotations. While these 
methods provide a strong theoretical foundation, they often fail to 
engage students in active learning. In response to this challenge, 
gamification has emerged as an innovative approach to medical training, 
incorporating game mechanics such as points, leaderboards, and 
interactive simulations to enhance learning outcomes. Studies indicate 
that gamification significantly improves knowledge retention, student 
motivation, and collaborative learning, making it an effective strategy 
for modern medical education.1

This editorial explores the role of gamification in medical education, 
its benefits, applications, and challenges, and highlights strategies for 
its successful integration into curricula.

Understanding Gamification in Medical Education
Gamification applies game design elements to non-game contexts to 
enhance engagement and learning. In medical education, this includes 
interactive case-based simulations, digital learning platforms, and 
competitive quizzes that encourage active participation. Research 
suggests that gamification improves medical students’ motivation and 
fosters problem-solving skills, critical thinking, and teamwork.2

In a study on gamified interprofessional education, students demonstrated 
increased awareness of healthcare roles and collaboration, highlighting 
gamification’s ability to create dynamic learning environments.3 The 
success of these interventions underscores the need for a shift from 
passive learning to interactive, student-centred education.

Benefits of Gamification in Medical Education
Enhanced Engagement and Motivation

Gamified learning environments increase student engagement by 
incorporating challenges, rewards, and competition. Traditional lectures 
often lead to passive learning, whereas gamification encourages students 
to actively participate and strive for higher performance.4 Evidence 
suggests that medical students exposed to gamified assessments 
exhibit increased motivation and learning retention compared to those 
in traditional settings.5
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Improved Knowledge Retention and Application

Memory retention is critical in medical education. 
Gamification enhances retention by facilitating experiential 
learning, where students repeatedly apply concepts in 
interactive settings. Mobile learning applications and digital 
quizzes reinforce complex medical concepts, leading to 
better long-term retention.6

Development of Critical Thinking and Problem-
Solving Skills

Clinical decision-making requires analytical thinking 
and quick problem-solving. Serious games and virtual 
patient simulations help students develop these skills by 
providing real-time feedback and case-based learning 
experiences. A study evaluating gamified medical training 
found that students who engaged in interactive scenarios 
demonstrated higher clinical reasoning abilities than those 
trained with traditional methods.7

Collaboration and Team-Based Learning

Gamification fosters collaboration by incorporating 
multiplayer elements, such as team-based quizzes, 
virtual escape rooms, and interactive simulations. These 
approaches mirror real-world healthcare environments 
where teamwork is essential for effective patient care. 
Studies show that gamified team learning enhances 
communication skills and interdisciplinary cooperation.

Personalised Learning and Adaptive Feedback

Adaptive learning platforms adjust difficulty levels based 
on student performance, ensuring personalised learning 
experiences. Automated question-generation tools and AI-
driven gamified modules provide instant feedback, allowing 
students to identify weaknesses and improve in real time.

Applications of Gamification in Medical 
Education
Serious Games and Virtual Patients

Serious games, such as “Prognosis: Your Diagnosis” and 
“Touch Surgery,” simulate real-life medical scenarios, 
enabling students to practice clinical decision-making in 
a risk-free environment. These tools have been shown to 
enhance diagnostic accuracy and procedural skills.8

Gamified Learning Management Systems (LMS)

Online platforms like Kahoot!, Quizizz, and gamified LMS 
modules integrate quizzes and case-based challenges 
that motivate students through points, badges, and 
leaderboards. Such platforms have demonstrated increased 
student participation and improved comprehension.9

Augmented and Virtual Reality (AR/ VR) in 
Medical Training

Immersive AR/ VR tools provide realistic training 
experiences, allowing students to practice surgical 

procedures, explore anatomical structures, and simulate 
emergency responses. Research confirms that VR-based 
training enhances procedural competency more effectively 
than traditional training methods.10

Escape Rooms and Simulation-Based Learning

Medical escape rooms require teams to solve case-based 
puzzles, promoting teamwork and problem-solving skills. 
Similarly, simulation-based learning using mannequins and 
digital interfaces improves practical skill development in 
controlled settings.11

Challenges and Considerations in 
Implementing Gamification
High Development Costs and Resource Constraints

Creating high-quality gamified content, especially in AR/ 
VR-based platforms, requires significant investment in 
technology and infrastructure. Many institutions face 
budget constraints that limit widespread adoption.12

Risk of Superficial Learning

Over-reliance on competition and reward systems can 
lead to superficial learning, where students focus on 
earning points rather than deeply understanding concepts. 
Educators must design gamified content to balance 
motivation with meaningful learning outcomes.13

Resistance from Faculty and Traditional Education 
Models

Some educators resist integrating gamification due to a 
preference for conventional teaching methods. Successful 
implementation requires faculty training and institutional 
support to bridge the gap between traditional and modern 
learning approaches.14

Future Directions and Recommendations
To fully harness the potential of gamification in medical 
education, institutions must adopt a strategic approach. 
First, integrating evidence-based gamification techniques 
should be prioritised to ensure that educational 
interventions are grounded in research and pedagogical 
effectiveness. Blended learning approaches that combine 
traditional lectures with gamified components can create a 
balanced and comprehensive learning experience. Faculty 
training and development programmes should also be 
established to equip educators with the skills needed 
to design and implement gamified learning activities 
effectively. Additionally, customisation and personalisation 
of gamified content should be explored to cater to different 
levels of medical training, from undergraduate students 
to postgraduate and continuing medical education 
programmes.

Technological advancements will continue to shape the 
future of gamification in medical education. As artificial 
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intelligence (AI) and adaptive learning algorithms evolve, 
gamified platforms will become more responsive to 
individual learning patterns, providing tailored feedback 
and assessments. Moreover, interdisciplinary collaborations 
between medical educators, game designers, and 
technology developers will drive the creation of more 
sophisticated and immersive gamified learning experiences.

Conclusion
Gamification is revolutionising medical education by 
making learning more engaging, interactive, and effective. 
By incorporating game-based elements into curricula, 
educators can enhance student motivation, improve 
knowledge retention, and foster critical thinking skills. 
While challenges exist, strategic implementation and 
ongoing innovation can ensure that gamification remains 
a valuable tool in training the next generation of healthcare 
professionals. As technology continues to advance, 
gamification will play an increasingly integral role in shaping 
the future of medical education, equipping students with 
the skills they need to excel in clinical practice.

Conflict of Interest: None

Source of Funding: None

Declaration of Generative AI and AI-Assisted 
Technologies in the Writing Process: None

References 
1. Stewart J, Misuraca G. The industry and policy context 

for digital games for empowerment and inclusion: 
market analysis, future prospects, and key challenges 
in videogames, serious games and gamification. Joint 
Research Centre of the European Commission; 2013. 
[Google Scholar]

2. Aynsley S, Ball V, Berry J, Hancock A, Harrison R, 
Maddock K, Morris A, Pooler A, Procter P, Crawford 
R. Pedagogic development of a gamified approach to 
enhancing engagement in interprofessional education. 
Compass. 2022 Feb 24;15(1):1-9. [Google Scholar]

3. Carreiro A, Silva C, Antunes M. The use of gamification 
on cybersecurity awareness of healthcare professionals. 
Procedia Comput Sci. 2024;239:526-33. [Google 
Scholar]

4. Gentry SV, Gauthier A, Ehrstrom BL, Wortley D, 
Lilienthal A, Car LT, Dauwels-Okutsu S, Nikolaou CK, Zary 
N, Campbell J, Car J. Serious gaming and gamification 
education in health professions: systematic review. J 
Med Internet Res. 2019 Mar;21(3):e12994. [PubMed] 
[Google Scholar]

5. Wang R, DeMaria S Jr, Goldberg A, Katz D. A systematic 
review of serious games in training health care 
professionals. Simul Healthc. 2016;11(1):41-51. 
[PubMed] [Google Scholar]

6. Leitão R, Rodrigues JM, Marcos AF. Mobile learning: 

benefits of augmented reality in geometry teaching. 
In: Mehdi Khosrow-Pour DB, editor. Enhancing art, 
culture, and design with technological integration. IGI 
Global; 2018. [Google Scholar]

7. Andriamiarisoa R. Impact of gamification on student 
engagement in graduate medical studies. Walden 
University; 2018. [Google Scholar]

8. Graafland M, Schraagen JM, Schijven MP. Systematic 
review of serious games for medical education and 
surgical skills training. Br J Surg. 2012 Oct;99(10):1322-
30. [PubMed] [Google Scholar]

9. Ismail MA, Ahmad A, Mohammad JA, Fakri NM, Nor MZ, 
Pa MN. Using Kahoot! as a formative assessment tool 
in medical education: a phenomenological study. BMC 
Med Educ. 2019;19(1):230. [PubMed] [Google Scholar]

10. Castellano-Tejedor C, Cencerrado A. Gamification for 
mental health and health psychology: insights at the 
first quarter mark of the 21st century. Int J Environ 
Res Public Health. 2024 Jul 28;21(8):990. [PubMed] 
[Google Scholar]

11. Guckian J, Eveson L, May H. The great escape? The 
rise of the escape room in medical education. Future 
Healthc J. 2020 Jun;7(2):112-5. [PubMed] [Google 
Scholar]

12. Bick M, Böckle M, Micheel I, Novak K. Adaptive 
gamification design. AISeL; 2018. 

13. Nowbuth AA, Asombang AW, Alaboud K, Souque C, 
Dahu BM, Pather K, Mwanza MM, Lotfi S, Parmar 
VS. Gamification as an educational tool to address 
antimicrobial resistance: a systematic review. JAC 
Antimicrob Resist. 2023 Dec;5(6):dlad130. [PubMed] 
[Google Scholar]

14. Asgodom K, Gutierrez S, Law A, Khan M. Merging 
realities for better health: a dive into virtual healthcare. 
J Strateg Innov Sustain. 2024;19(3):69-88. [Google 
Scholar]

https://scholar.google.com/scholar?q=1.+Misuraca+G,+Stewart+J.+The+industry+and+policy+context+for+digital+games+for+empowerment+and+inclusion:+market+analysis,+future+prospects,+and+key+challenges&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2.%09Aynsley+S%2C+Ball+V%2C+Berry+J%2C+Hancock+A%2C+Harrison+R%2C+Maddock+K%2C+Morris+A%2C+Pooler+A%2C+Procter+P%2C+Crawford+R.+Pedagogic+development+of+a+gamified+approach+to+enhancing+engagement+in+interprofessional+education&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=3.%09Carreiro+A%2C+Silva+C%2C+Antunes+M.+The+use+of+gamification+on+cybersecurity+awareness+of+healthcare+professionals&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=3.%09Carreiro+A%2C+Silva+C%2C+Antunes+M.+The+use+of+gamification+on+cybersecurity+awareness+of+healthcare+professionals&btnG=
https://pubmed.ncbi.nlm.nih.gov/30920375/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Gentry+SV%2C+Gauthier+A%2C+Ehrstrom+BL%2C+Wortley+D%2C+Lilienthal+A%2C+Car+LT%2C+Dauwels-Okutsu+S%2C+Nikolaou+CK%2C+Zary+N%2C+Campbell+J%2C+Car+J.+Serious+gaming+and+gamification+education+in+health+professions%3A+systematic+review&btnG=
https://pubmed.ncbi.nlm.nih.gov/26536340/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=5.%09Wang+R%2C+DeMaria+S+Jr%2C+Goldberg+A%2C+Katz+D.+A+systematic+review+of+serious+games+in+healthcare+education&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6.%09Leit%C3%A3o+R%2C+Marcos+A%2C+Rodrigues+JM.+Mobile+learning%3A+benefits+of+augmented+reality+in+geometry+teaching&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=7.%09Andriamiarisoa+R.+Impact+of+gamification+on+student+engagement+in+medical+studies&btnG=
https://pubmed.ncbi.nlm.nih.gov/22961509/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Graafland+M%2C+Schraagen+JM%2C+Schijven+MP.+Systematic+review+of+serious+games+for+medical+education+and+surgical+skills+training&btnG=
https://pubmed.ncbi.nlm.nih.gov/31238926/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=9.%09Ismail+MA%2C+Ahmad+A%2C+Mohammad+JA%2C+Fakri+NM%2C+Nor+MZ%2C+Pa+MN.+Using+Kahoot%21+as+a+formative+assessment+tool+in+medical+education%3A+a+phenomenological+study&btnG=
https://pubmed.ncbi.nlm.nih.gov/39200601/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.%09Castellano-Tejedor+C%2C+Cencerrado+A.+Gamification+for+mental+health+and+health+psychology%3A+insights+at+the+first+quarter+mark+of+the+21st+century&btnG=
https://pubmed.ncbi.nlm.nih.gov/32550277/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=11.%09Guckian+J%2C+Eveson+L%2C+May+H.+The+great+escape%3F+The+rise+of+the+escape+room+in+medical+education&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=11.%09Guckian+J%2C+Eveson+L%2C+May+H.+The+great+escape%3F+The+rise+of+the+escape+room+in+medical+education&btnG=
https://pubmed.ncbi.nlm.nih.gov/38089458/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=13.%09Nowbuth+AA%2C+Asombang+AW%2C+Alaboud+K%2C+Souque+C%2C+Dahu+BM%2C+Pather+K%2C+Mwanza+MM%2C+Lotfi+S%2C+Parmar+VS.+Gamification+as+an+educational+tool+to+address+antimicrobial+resistance%3A+a+systematic+review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09Asgodom+K%2C+Gutierrez+S%2C+Law+A%2C+Khan+M.+Merging+realities+for+better+health%3A+a+dive+into+virtual+healthcare&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09Asgodom+K%2C+Gutierrez+S%2C+Law+A%2C+Khan+M.+Merging+realities+for+better+health%3A+a+dive+into+virtual+healthcare&btnG=

