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		Abstract

		Problem: The focus of education is shifting from mere knowledge acquisition to how knowledge is obtained and questions are formulated, making the improvement of critical thinking more important than the acquisition of knowledge itself. The emergence of the metaverse and AI offers an open-ended platform for interactive and immersive learning experiences for problem solving.

Approach: A new pedagogy was designed integrating avatar, digital twins, and generative artificial intelligence as a complement to traditional classroom instruction by real teachers. It is crafted to improving problem-solving abilities on the basis of learning theories such as constructivism, collaborative learning, and systems thinking. The curriculum integrates problem-based learning with a flipped classroom approach. Focusing on hyperthyroidism treatment, students discussed and brainstormed in the metaverse classroom. A real teacher, represented as an avatar who took on the role of main instructor, a clinical instructor created by digital twins as teaching assistant, and an AI teacher collaborate with each other to ensure a cohesive and effective educational experience. Fifteen fourth-year undergraduate students majoring in clinical medicine were enrolled. 

Outcomes: We conducted a pre-post study to measure outcomes in the same group of participants. A questionnaire was designed using Likert Scale to assess satisfaction and self-reported course impact. Over half of students have positively reported that the new pedagogy not only meets their educational demands but also provides an immersive experience, stimulating their motivation for active learning. Furthermore, they acknowledged improvements in learning efficiency, ability to communicate between humans and machines, and capability in problem-solving. 

Next steps: The pedagogy can enhance traditional education by integrating digital twins and AI in the metaverse. However, it encounters challenges such as limited cohort size and single-facility application. Further evidence-based studies will be conducted to assess its long-term benefits in meeting the diverse demands of future medical education. 
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