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ABSTRACT

This study evaluated the problem-solving capabilities of latest Large Language Model based Artificial Intelligence (LLM-AD
models, GPT-4o0, GPT-4, Gemini Advanced, and Claude-3 Opus, on 45 problems extracted from actual university-level in-
troductory physics course exams. From the perspective of a learner using LLM-AI as a learning tool, we attempted to solve
each problem three times using two input methods: simple problem input and problem input with additional information. All
LLM-AI models achieved accuracy rates exceeding 80% with the performance of GPT-40 more than 90%, which surpass the
average student accuracy rate of approximately 50%. We also analyzed the problems with low accuracy rates of LLM-Al and
their incorrect responses to discuss the characteristics and limitations of probabilistic inference reasoning of LLM-Al The
findings of this study suggest that the currently available LLM-Als can be utilized as intelligent personalized learning tools
in university-level introductory physics education.

Keywords: Artificial intelligence, Introductory physics, Personalized education, Self-directed learning, Artificial intelligence ed-
ucation
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Table 3. Performance of LLM-AI models with zero-shot-
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