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Abstract: The rapid development of Artificial Intelligence (Al) technology provides a powerful engine for the
reform of higher education teaching. Addressing the teaching challenges posed by the abstract theory, strong
practical orientation, and high degree of interdisciplinary integration in the Materials Physical Chemistry course,
this paper systematically explores the pathways and practical outcomes of empowering the course construction with
Al technology. By building an intelligent teaching resource library integrated with knowledge graphs, developing
experimental teaching modules based on virtual simulation and Al-assisted design, deploying intelligent tutoring
and personalized learning systems, and innovating Al-driven teaching evaluation models, the course’s intelligent
features and teaching effectiveness have been significantly enhanced. Practice demonstrates that Al empowerment
effectively promotes the development of students’ higher-order thinking skills, enhances practical innovation skills,
optimizes the allocation of teaching resources, and provides a replicable model for the high-quality development of
core materials science courses in the new era.
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