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Abstract

Under the background of cultivating core competencies, the transformation of junior high school mathematics teaching urgently
requires technological empowerment and path innovation. With its core advantages of data-driven and precise adaptation, Al
technology provides an effective solution to break through the bottlenecks such as the abstraction and individualized teaching
deficiencies in the cultivation of mathematical thinking. This paper, based on the intrinsic compatibility between Al and the
cultivation of core competencies in junior high school mathematics, systematically explains the four integration mechanisms of
human-machine collaboration, precise diagnosis, problem-driven, and classroom reconstruction, analyzes the actual constraints such
as technology adaptation, competency orientation, teacher ability, and data transformation, and proposes practical paths such as
reconfiguring teaching models relying on intelligent platforms, implementing differentiated teaching with learning data, strengthening
thinking training with intelligent diagnosis, and promoting human-machine collaboration to optimize organizational methods,
providing theoretical support and practical references for improving the quality of junior high school mathematics teaching and
promoting the all-round development of students’ core competencies.
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