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Abstract

To explore effective pathways for implementing core competencies in junior high school mathemat-
ics classrooms, this study focuses on the cultivation strategies for students’ core mathematical abil-
ities. From the perspective of the new curriculum standards, a hierarchical structure model was con-
structed, comprising a criteria layer (4 first-level indicators) and an alternative layer (16 second-
level indicators). Through questionnaire surveys conducted with frontline senior teachers and ed-
ucational researchers, the Analytic Hierarchy Process (AHP) was employed for quantitative analy-
sis and derivation. The results indicate that, within the criteria layer, learning habits and funda-
mental knowledge were assigned the highest weights. At the solution-level comprehensive ranking,
establishing good habits in drafting and reviewing mistakes, as well as deepening the understand-
ing of fundamental concepts, share nearly identical global weights, jointly constituting the highest-
weighted first tier. Based on the quantitative data, this study constructs a decision-making path map
for precision teaching in junior high school mathematics and proposes comprehensive decision-mak-
ing recommendations for optimizing the allocation of teaching resources. This research aims to help
teachers overcome the dilemma of balancing multidimensional goals, thereby more effectively im-
proving students’ core competencies in mathematics.
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Table 1. AHP indicator system for cultivating core mathematics abilities in junior high
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Table 2. Judgment matrix and weight analysis of primary indicators
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Table 3. Non-parametric test (Kendall’s W) and sensitivity analysis simulation results
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Figure 1. Radar chart of criteria layer weights
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Figure 2. Comparison of local weights distribution for alternatives under a single criterion
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