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Abstract

In the context of the significant development of artificial intelligence (AI) technology, coupled with
the existing issues in current university physics teaching, this paper proposes an Al-based re-
search-oriented physics teaching method. This approach integrates open-source scientific data
and utilizes Al for data analysis, deduction, knowledge supplementation, literature interpretation,
and exploration of physical laws, enabling direct participation in cutting-edge scientific research.
Meanwhile, Al systems are employed to promptly provide feedback on students’ learning status,
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answer questions, and collect learning data. Based on the OBE (Outcome-Based Education) teach-
ing philosophy, the teaching process design for research-oriented physics teaching is outlined.
Al-based research-oriented physics teaching possesses numerous advantages, which help enhance
students’ research capabilities and team collaboration skills, and maximize their individual
strengths. Combining the latest research findings, this paper analyzes the issues and challenges in
research-oriented physics teaching, such as the learning cost of Al tools, the selection of research
topics, the supervision of Al usage, assessment methods, the understanding of Al in teaching, and
supporting measures.
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Figure 1. Research-based physics teaching process based on Al
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Figure 2. The role of Al in research-based physics teaching and the relationship between teach-
ers and students based on Al
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Table 2. Comparison between traditional teaching and research-based physics teaching
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