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Abstract: The context of the "AI + Education" paradigm, Python courses for non-computer maj-
ors in vocational colleges often face challenges such as weak student foundations, fragmented
content, and limited professional relevance. Based on a survey of students in mechatronics-rel-
ated programs, this study identifies major learning barriers and proposes a teaching model fe-
aturing "Al-guided learning, professional scenario integration, and iterative optimization." The
course content incorporates data analysis and introductory machine learning modules, while e-
mbedding disciplinary contexts—such as electrical and electronic engineering—into programmi-
ng tasks to reinforce meaningful knowledge construction. Instructional design adopts a spiral
structure of lecture-practice cycles combined with cross-unit integrated projects, supported by
customized Al agents that provide scaffolded guidance to enhance learners’ skills in problem
decomposition and debugging. Practical results indicate that the model improves learning en-
gagement, logical reasoning, and professional application capabilities. The model demonstrates
strong scalability and can be extended to interdisciplinary "Al-integrated curricula" across mu-
Itiple program clusters.
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