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Abstract

This study systematically explores the theoretical framework and practical pathways for curricu-
lum system innovation in higher education chemistry. Grounded in the change from “teaching-cen-
tered” to “learning-centered” education, it proposes a reform framework centered on student-ori-
ented education and the cultivation of core competencies in chemistry, emphasizing the visualiza-
tion and concretization of the “knowledge-ability-competency” trinity through the OBE (Outcome-
Based Education) philosophy. At the practical level, the study identifies three key aspects of curric-
ulum content reconstruction: streamlining and integrating existing courses while updating frontier
content, developing interdisciplinary and cutting-edge courses to break disciplinary barriers, and
transforming scientific research achievements into experimental teaching projects to achieve deep
integration of research and teaching. Through analysis of typical cases including Lanzhou Univer-
sity’s “solid foundation, broad scope, practice-oriented, and innovation-driven” system, Sichuan
University’s “experimental class” tutorial system for personalized cultivation, Hunan University’s
Al-powered smart teaching model based on knowledge graphs, and UCLA’s modular curriculum
combined with research practice, the study reveals common experiences in differentiated cultiva-
tion, early-stage research training, international perspectives, and information technology empow-
erment. To ensure reform effectiveness, it is necessary to construct a diversified evaluation system
featuring “whole-process assessment, non-standard answer examinations, and multi-dimensional
comprehensive evaluation”, while actively exploring the application prospects of artificial intelli-
gence and big data technology in personalized learning diagnosis, virtual simulation experiments,
and teaching evaluation, thereby providing a systematic solution for cultivating innovative chemis-
try talents in the new era.
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