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Abstract

This paper addresses core challenges in large-scale “College Chemistry” classes of 100 students, includ-
ing difficulties in conceptual understanding, low teaching efficiency, and weak disciplinary connections.
Based on the Superstar Learning Platform, an Al-powered teaching model has been developed. By re-
constructing core modules such as thermodynamics and electrochemistry using knowledge graph
technology, abstract concepts are deeply integrated with disciplinary case studies. Dynamic grouping
and personalized pathways enable adaptive cross-disciplinary teaching, while intelligent grading and
learning early warning systems reduce feedback cycles from 72 hours to real-time intervention. This
model successfully resolves the conflict between scale and personalization in traditional large-class
teaching, transforming the educational paradigm from “uniform instruction” to “targeted delivery”
through Al technology. It shifts “College Chemistry” from a foundational theoretical course to a hub for
chemical thinking that connects engineering disciplines such as mechanical engineering, materials sci-
ence, and automotive engineering, providing a replicable innovative paradigm for teaching reform in
fundamental science and engineering courses.
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