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Abstract

Against the backdrop of the rapid development of artificial intelligence (AI) and digital educa-
tional technologies, the integration of Al with undergraduate chemistry courses is driving a pro-
found transformation of traditional teaching models. Traditional undergraduate chemistry teach-
ing is plagued by rigid teaching modes, delayed learning situation monitoring, numerous con-
straints in practical teaching, and insufficient personalized education. Chemistry-related courses
form a core compulsory curriculum for chemical engineering majors, and also serve as fundamen-
tal courses for many other science and engineering disciplines. They feature numerous abstract
concepts, rigorous logical reasoning and high requirements for experimental operation skills. Lev-
eraging technical advantages such as large language model processing, intelligent simulation and
data analysis, artificial intelligence is gradually integrated into the entire teaching process of un-
dergraduate chemistry, including theoretical teaching, practical sessions and assessment evalua-
tion. This paper systematically sorts out the application scenarios of artificial intelligence in chem-
istry courses. Combined with the reform practice data of many universities in recent years, it re-
veals the remarkable effects of Al technology in improving teaching efficiency, facilitating person-
alized learning and emphasizing practical operational capabilities. Meanwhile, this study analyzes
the existing problems in Al-enabled chemistry education, including technical limitations, weak-
ened students’ critical thinking ability, data security risks, imperfect teaching evaluation systems
and insufficient teachers’ professional competencies. Targeted optimization and improvement strat-
egies are accordingly proposed, aiming to provide references for the teaching reform of chemistry
courses in universities and facilitate the cultivation of interdisciplinary professional talents in
chemistry.
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Figure 1. Statistical result of publications over ten years
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