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Abstract

Aiming at the existing teaching pain points of the traditional Synthesis of Fine Chemicals course under
the background of emerging engineering education, including outdated teaching content, fragmented
research-feeding-teaching integration, insufficient cultivation of students’ data literacy, and discon-
nection between industry and education, this study leverages big data information technology and
takes research feeding teaching as the core approach to construct a four-dimensional teaching reform
system of “resource reconstruction, personalized instruction, practical platform upgrading, and di-
versified evaluation”. Based on two complete rounds of teaching practice involving a total of 126 stu-
dents from two cohorts majoring in Applied Chemistry, the reform was implemented from four di-
mensions: transforming scientific research achievements into teaching resources, hierarchical teach-
ing based on Al student portraits, three-level progressive practical education, and three-element in-
tegrated process evaluation. The practice shows that the reform has significantly improved students’
data literacy and scientific and technological innovation ability. The course satisfaction rate has in-
creased from 82% to 96%, and the industrial adaptability of graduates has increased by 21%. This
study can provide a replicable paradigm for the digital integration of science and education reform of
similar chemical engineering professional courses.
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Figure 1. Overall framework diagram of teaching reform for Synthesis of Fine Chemicals course in the big data era
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Figure 2. Flowchart of the whole process of transforming scientific research achievements into teaching resources
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Figure 3. Implementation path diagram of big data-driven personalized instruction
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