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Reform and Practice of Three-Stage Project-Driven
Programming Teaching Empowered by Digital Intelligence
Dai Xiaodong, Xie Xin, Liang Weifang, Qiu Huanqing, Ma Ling
Hunan University of Information Technology, Changsha, Hunan 410151

Abstract—Aiming at the common issues in application-oriented undergraduate programming courses, such as
fragmented curriculum systems, homogenized ability cultivation, and single-dimensional evaluation methods,th-i-s study
constructs a "three-dimensional coupling" reform framework: longitudinally designing a
"basicadva-nced-comprehensive" ability progression chain, horizontally establishing a cross-course project matrix, and
ver-tically developing a digital-intelligent teaching system. Based on empirical data from Hunan University of
I-nformation Technology, this model has significantly improved teaching effectiveness, with the value-added rate of
st-udents' engineering practical abilities reaching 42.3% (p < 0.01) and the conversion rate of innovativea-chievements
increasing by 37.6%. The innovative aspects of the study lie in its first application of K-means clustering to- achieve
dynamic teaching stratification, the construction of a dual-track feedback model integra-ting "intelligen-t diagnosis +
process evaluation," and the formation of an industry-education integration ecos-ystem characteriz-ed by "scientific
research feeding back industry academia alignment teaching innovation." This framework breaks through the
limitations of traditional single-course optimization and provides a new, generalizable pa-ra-digm for the overall reform
of programming course clusters.

Keywords---Project-Driven Teaching (PBL); Stratified and Classified Teaching Model; Data-Driven Multi-Dimensional
Evaluation; Industry-University Collaborative Innovation Ecosystem; Computational Thinking Ability Cultivation;
Three-Dimensional Coupling Framework
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