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Abstract

To implement the requirements of compulsory education mathematics curriculum standards and
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cultivate students’ core mathematical competencies, this study examines the integration of mathe-
matical modeling concepts into school-based curriculum development through a case study of jun-
ior high schools in Huanggang City, Hubei Province. Junior high students are at a critical stage of
transitioning from concrete to abstract mathematical thinking. Incorporating modeling principles
into school-based curricula effectively aligns with students’ cognitive characteristics while enhanc-
ing practical and innovative abilities. Employing a combination of literature review and action re-
search methods, the study proposes five implementation strategies: fostering a collaborative devel-
opment environment through teacher training and communication platforms; establishing hierar-
chical organizational structures to ensure systematic curriculum development; adopting tiered pro-
gression principles for differentiated module design; empowering teachers’ modeling instruction
capabilities through research projects and multidimensional training; and implementing closed-loop
monitoring systems with continuous curriculum optimization. Research findings demonstrate that
scientifically structured implementation strategies successfully integrate mathematical modeling
concepts, refine school-based curriculum frameworks, and significantly improve students’ core math-
ematical competencies.
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