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Abstract

In the digital age, where artificial intelligence (AI) is deeply integrated with education, “Applica-
tions of Computers in Chemistry and Chemical Engineering” serves as a core course bridging infor-
mation technology and chemical engineering. However, its traditional teaching model faces practi-
cal challenges such as lagging behind in knowledge updates, limited practical scenarios, and insuf-
ficient personalized instruction. This paper integrates Al into the teaching system by drawing on
the core content of the course. By analyzing the pain points of traditional teaching, it proposes spe-
cific application pathways for Al in modules such as literature retrieval and management, experi-
mental design and data analysis, and graphical editing and process simulation. Based on the TPACK
and SAMR theoretical frameworks, it constructs a three-stage, progressive teaching framework em-
powered by Al and establishes a diversified assessment system, providing a reference for the digital
transformation of chemical engineering courses.
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Figure 1. The knowledge components of the course
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Figure 2. The three-stage progressive framework of artificial intelligence empowering course teaching
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Figure 3. Human-machine collaborative teaching and multi-dimensional evaluation feedback mechanism
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