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To address the teaching challenges posed by the abstract microscopic structures and complex
reaction mechanisms in organic chemistry, and promote the digital reform of courses, this study
introduces ChemDraw and Chem3D software into teaching practice. Two parallel classes majoring
in Environmental Engineering at Harbin Petroleum Institute were selected as research subjects, which
were divided into an experimental class and a control class. The teaching effect was verified by
SPSS statistical analysis, combined with pre—class tests, post—class tests, curriculum design, and
VARK learning style analysis. The results show that the average score of the experimental class
in the post-class test is 8.86 points higher than that of the control class (P<0.05). The qualification
rates of stereochemistry cognition and reaction mechanism analysis capabilities reach 86.1% and
88.9% respectively, which are significantly higher than those of the control class, with the most
obvious improvements observed among visual and kinesthetic learners. This study indicates that the
two software can realize knowledge visualization, reduce learning difficulty, and provide a feasible
reference for the innovation of organic chemistry teaching models.
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Figure 6 Conformation of lactic acid molecule
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