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Abstract

Against the backdrop of the digital transformation of education, and aiming at the pain points of college programming courses such
as significant differences in students’ learning backgrounds and insufficient teaching precision, this study constructs a full-process
learning situation analysis system. It integrates multi-source data collection, processing and intelligent analysis technologies, and
employs tools including clustering algorithms and knowledge graphs to achieve precise diagnosis of learning situations. Based on
platform tools like Chaoxing Fanya and the Python data analysis ecosystem, the study designs precision teaching strategies such
as hierarchical teaching content and personalized learning paths, and constructs a closed-loop system of “Data-Portrait-Strategy-
Evaluation”. Practice has shown that this model effectively improves teaching pertinence and students’ course satisfaction, providing
a reference for the digital reform of science and engineering courses.
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