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Al-Empowered Reform of Organic Chemistry Experiment
Teaching in Universities
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Abstract

To address the systemic challenges in safety, personalization, and process-oriented assessment faced by traditional organic chemistry
experiment teaching, this study constructs a teaching reform framework driven by Artificial Intelligence (Al) technologies. The reform
focuses on mitigating risks associated with hazardous experiments through a high-fidelity virtual simulation platform, providing
personalized learning support via an intelligent tutoring system, strengthening process-oriented assessment with an intelligent
operation evaluation system, and promoting tiered competency development through adaptive learning path recommendations. The
results indicate that the in-depth integration of Al can not only effectively enhance the safety, efficiency, and quality of experiment
teaching but also lead to a systemic improvement in teaching efficacy concerning safety assurance, content expansion, and precise
talent cultivation. This reform offers a replicable paradigm for fostering innovative practical talents in chemistry for the new era.
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