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Abstract—Programming courses at Chinese universities tend to show three recurring imbalances: algorithmic 1
ogic is taught far more than engineering standards, whether the result is correct gets more attention than ho
w the debugging actually proceeds, and solo coding is practiced far more than collaborating with an Al partn
er. Working from this diagnosis, we designed and carried out a blended-teaching reform built around Al emp
owerment and an engineering orientation. The reform arranges capability-building into three progressive stage
s, namely AI prompt engineering, an Al-assisted debugging workflow and Al-collaborative project practice, an
d pairs them with a four-dimensional evaluation scheme covering coding standards, memory safety, performan
ce profiling and logs of Al collaboration. In classroom practice, after students reviewed every Al-suggested ref
actoring item by item, the static code quality score rose from 62 to 89 on average; after replacing a degenera
ted binary search tree with an AVL tree and adding hash pre-comparison, the sorting time for 100 000 pre-s
orted entries dropped from 14.20 s to 0.38 s, an improvement of about 37 times. Leveraging industrial-grade

code quality inspection toolchains and generative Al models, the instructional focus shifts from syntax correcti
on to system design and performance optimization, which enhances students’ independent troubleshooting and
iterative optimization capabilities and provides a replicable, actionable reference for the reform of computer

programming courses in the Al era.

Keywords—Programming courses, Large language models, Engineering capability cultivation, Al pair program
ming, Code quality assurance
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