Enhancing pharmacology education with virtual reality (VR): student engagement and conceptual understanding
Johnson J Liu1, Waltraud Binder1, Jon A Berg2, Trond T Serkland2, Monica Kvernenes2, Steve Gallagher3, David Reith3, Ullamari Pesonen4, Dimitra Mitsa5, Marit C Strandvik6, Tiril Mork2, Silje Skrede2, Paul White7. Faculty of Medicine & Health, University of New South Wales1, Sydney, NSW, Australia; Faculty of Medicine2, University of Bergen, Bergen, Norway; School of Medicine, University of Otago3, New Zealand; Dept Pharmacology, University of Turku4, Finland; Faculty of Biological Sciences, University of Leeds5, UK; Dept Game Development, University of Inland Norway6, Elverum, Norway; Faculty of Pharmacy & Pharmaceutical Sciences, Monash University7, VIC, Australia
[image: ] 
Introduction. Insufficient pharmacological knowledge can often lead to medical errors, underscoring the need for effective educational strategies in healthcare. While VR is gaining traction as an innovative tool, its use in pharmacology education remains limited.
Aims. To explore whether VR technology enhances students’ understanding of pharmacological concepts, focusing on oral drug absorption.
Methods.  Custom-designed 3D VR animations depicted the journey of an orally administered tablet. A mixed-method approach involved 133 students from five universities with prior pharmacokinetics knowledge. Participants viewed the animation and completed a structured questionnaire. Thematic analysis was also conducted on transcripts from focus group interviews (n=13).
Results. About half of respondents reported improved understanding of drug absorption. No statistically significant difference was found in understanding across students majoring in medicine, biomedicine, or pharmaceutical science (2 = 6.36, p = 0.095). Most participants expressed a positive attitude toward the VR application’s role in enhancing engagement. The system usability score (SUS) was 80 (max. 100). Thematic analysis revealed specific themes related to the design and effectiveness of the VR aminations.
Discussion. The VR-based learning tool showed technical effectiveness in deepening conceptional understanding, clarifying misconceptions, and increasing engagement. However, challenges were identified in design and implementation, including integrating pharmacology with other health disciplines, balancing immersion with cognitive load, and aligning VR-based learning with assessment frameworks. Kim K et al (2023) Cureus. 15(8): e43411 
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