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Abstract

Based on Freudenthal’s mathematization theory, this study constructs a two-stage mathematical
modeling teaching framework with integrated teaching and evaluation. The integration of teaching
and evaluation is realized through the synchronous implementation of two-stage teaching and dual-
track evaluation. Taking the Trigonometry volume of People’s Education Press Version A as the
carrier, two teaching cases regarding the Ferris wheel and the solar shadow variation of the Twenty-
four Solar Terms are designed to verify the implementation path of the framework. Conventional
modeling teaching tends to simplify mathematical modeling into applied problem training, while
the proposed framework sets modeling anchor points in the new knowledge learning stage to stimu-
late conceptual demand, and builds modeling units at the chapter level to enhance students’ mod-
eling decision-making competence. The dual-track evaluation innovatively develops two quantita-
tive evaluation systems for the generation of conceptual demand and mathematical modeling deci-
sion-making ability, converting implicit thinking processes into observable and diagnosable behav-
ioral indicators. Rather than a fragmented revision of existing teaching practices, this framework
provides a systematic teaching approach targeting the core problem of “process discontinuity” in
middle school mathematical modeling teaching, which can provide a reference for the reform and
practical implementation of middle school mathematics modeling instruction.
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