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Abstract

This study explores the application of Project-Based Learning (PBL) in undergraduate organic
chemistry education and its impact on students’ learning outcomes. In response to challenges such
as the abstract nature of concepts, the disconnection between theory and practice, and the lack of
student engagement in organic chemistry, a comparative study was conducted by randomly select-
ing 30 students as the PBL group and another 30 students as the non-PBL (traditional instruction)
group from the same class. Students in the PBL group engaged in multistep organic synthesis and
reaction mechanism exploration projects, aligned with relevant chapters in the 6th edition of Or-
ganic Chemistry edited by Li Jingning. The results indicate that the PBL group outperformed the non-
PBL group in final exam scores, mechanism deduction, and synthesis design. Furthermore, inter-
views and classroom observations revealed that students in the PBL group demonstrated signifi-
cant improvements in literature research, experimental design, time management, and interdisci-
plinary knowledge integration. This study provides empirical support for the reform of undergrad-
uate organic chemistry education and suggests further integration of PBL with chemical informatics
and laboratory instruction to enhance students’ scientific thinking and practical abilities.
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Figure 1. Representative nucleophilic substitution reaction
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Figure 2. Condensation of ketone with hydrazine to form hydrazone
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Figure 3. Base-promoted hydrolysis of hydrazone
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Figure 4. [2,3]-sigmatropic rearrangement
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Table 1. Comparison of final exam scores between the two groups
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