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Abstract—Aiming at the current problems in the teaching of the Machine Learning course, including the lack of
hierarchy in theoretical knowledge, insufficient connection between practical content and the theoretical system, and
inadequate feedback in formative assessment, this paper proposes a teaching reform scheme integrating competency
orientation and Al empowerment. An integrated teaching reform framework of “competency graph—theoretical
knowledge—practical cases—formative evaluation” is constructed. Through three-dimensional restructuring of the
knowledge system, layered practical case design, and an Al-assisted feedback mechanism, the reform aims to enhance
students’ ability to apply machine learning methods to analyze and solve engineering problems. The reform has been
piloted in the course. Preliminary practice shows that students’ ability to relate knowledge, apply models, and solve
engineering problems has improved, and detailed achievement rate of teaching objectives reaches above 0.8, offering a
reference for similar course reforms.
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