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Abstract: With the deep integration of Al technologies in programming education, this study explores issues such
as the erosion of students’ fundamental skills, the disconnection between educational objectives and practical
applications, and the inadequate interdisciplinary integration caused by Al tools. Using the “Python Programming”
course, this study develops a triadic teaching reform system focusing on foundational skills, human-machine
collaboration, and higher-order thinking. Through stratified project design, a “three-stage progressive” blended
teaching model based on the Smart Tree platform, and a multidimensional evaluation system encompassing “process
tracking, collaborative engagement, and task stratification,” this study establishes a “multidimensional integration”
teaching paradigm. Over the two-year implementation of the reform, the average student score increased from
70.20-71.30 under traditional teaching to 79.33—80.30. The proportion of high scores (90+) increased by 133%, and
the score distribution shifted from a “spindle-shaped” pattern to a “pyramid-shaped” pattern, with the middle-to-

high score segment accounting for 71.43%. Anonymous student evaluations indicate that 94% of students recognize
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the course’s effectiveness in fostering logical thinking and engineering practice skills. The study demonstrates
that the implementation of a code-length restriction strategy to regulate Al-assisted writing, a dual-track guidance
mechanism to balance technological empowerment and cognitive training, and micro-project-based teaching to
achieve knowledge closure effectively resolves the contradictions in programming education in the Al era. This
approach establishes a developmental pathway for students with no prior experience, fostering capabilities in
“language fundamentals, professional applications, and interdisciplinary integration.”
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