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Abstract—The rapid development of Al agent technology has profoundly transformed the teaching environment and
learning paradigms of Machine Learning laboratory courses. To address the challenges posed by the deep integration of
Al agents—such as superficial understanding of underlying principles, weakened hands-on experimental processes, and
the hollowing out of computational thinking—this paper constructs a three-dimensional objective framework centered
on "Principle Comprehension, Cognitive Construction, and Human-Agent Collaboration." It further proposes a
comprehensive instructional design covering experimental content, processes, activities, and evaluation. Through specific
case studies, the paper elaborates on hierarchical content organization, process-driven task progression,
multidimensional assessment implementation, and methods for analyzing course objective attainment. This model guides
students to shift from merely "using tools to complete experiments" to "actively understanding, evaluating, and refining
experiments with tool assistance." Practical results demonstrate that this approach significantly boosts students' learning
motivation and classroom engagement, with voluntary presentations increasing by 12%. It also enhances their analytical
capabilities in interpreting experimental outcomes and has nearly doubled the number of award-winning teams in
competitions. This study provides a valuable reference for laboratory teaching reforms in the Al agent era and offers
insights for interdisciplinary curriculum innovation.

Keywords—AI Agents, Generative Al, Machine Learning Laboratory Courses, Computational Thinking, Teaching
Reform
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