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Abstract—Driven by the rapid iteration of Artificial Intelligence (Al), traditional data mining courses face prominent issues,
including outdated instructional content, a disconnect between theoretical knowledge and practical application, and an
underdeveloped pedagogical system. Concurrently, the widespread adoption of generative Al tools has introduced novel
instructional challenges, notably students' over-reliance on these technologies and a subsequent weakening of their grasp on
foundational algorithmic principles. To address the demand for interdisciplinary data talents necessitated by the development of
new quality productive forces, this study integrates current teaching practices with technological trends to analyze both existing
instructional hurdles and the challenges of Al integration. Consequently, we propose an integrated "Learning-Thinking-Acting"
pedagogical framework, alongside a four-dimensional reconstruction initiative encompassing teaching content, instructional
modes, assessment systems, and faculty development. Through the practical restructuring of the data mining course, this
approach aims to cultivate students' learning capabilities, critical thinking, and practical skills. Pedagogical implementation
demonstrates that the curriculum reform effectively consolidates students' theoretical foundations in algorithms. Notably, the
current cohort's average score across ten course experiments increased by 3.4 points compared to the previous cohort. Ultimately,
this reform offers a valuable reference for optimizing instructional design and upgrading talent cultivation systems for data
mining and analogous big data courses in higher education during the Al era.
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