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ABSTRACT

The "Mathematics Curriculum Standards for Compulsory Education (2022 Edition)" incorporates the
concept of modeling into the core competency system of junior high school mathematics, emphasizing that
students should be able to initially experience the process of discovering and posing problems from real-life
situations, and go through the mathematical modeling process of abstract generalization, model
construction, solution verification, and reflection on explanations. The concept of modeling not only relates
to students' understanding of the connection between mathematics and the real world, but also to the
development of their ability to use mathematics to solve practical problems. Currently, in junior high school
mathematics teaching, there are still issues such as insufficient implementation and unclear teaching paths
in cultivating the concept of modeling. Therefore, conducting research on cultivating the concept of
modeling among ninth-grade students has certain theoretical significance and practical value.

Based on this, this study focuses on cultivating model concepts among ninth-grade students and
primarily explores the following three issues: First, the current development status and main existing
problems of model concepts among ninth-grade students; second, based on the current situation analysis,
how to develop teaching strategies for cultivating model concepts among ninth-grade students; third,
whether the relevant teaching strategies, once integrated into teaching practice, can effectively promote the
development of students' model concepts. The study targets ninth-grade students from Y Middle School of
the X Division of the Xinjiang Production and Construction Corps. It employs a comprehensive approach,
utilizing literature analysis, test paper method, interviews, and quasi-experimental research methods. Firstly,
through student surveys, mathematical modeling proficiency tests, and teacher interviews, the current
development status of model concepts among ninth-grade students is investigated and analyzed. Secondly,
based on literature review and current situation analysis, combined with curriculum standards and students'
cognitive characteristics, teaching principles for cultivating model concepts are refined, and corresponding
teaching strategies and teaching design frameworks are constructed. Finally, through a one-year teaching
practice, a comparison is made between the experimental class and the control class to test the effectiveness
of the implemented teaching strategies.

Research findings indicate that there is still room for improvement in the overall development level of
ninth-grade students' model concepts. They demonstrate relative weaknesses in problem abstraction, model
construction, model testing, and reflection in complex situations. Some students also exhibit deficiencies in
learning motivation and participation initiative. Based on these findings, teaching strategies have been
formulated to provide a clearer classroom implementation approach for cultivating model concepts among
ninth graders. The results of teaching practice show that students in the experimental class perform better
than those in the control class in terms of problem posing, expression of the modeling process, and model

testing and reflection. The overall level of model concepts has improved, indicating that consciously



infiltrating the cultivation of model concepts in daily mathematics teaching is feasible and has a positive
effect.

In summary, based on the curriculum standards and the cognitive characteristics of ninth-grade
students, systematically integrating model concepts into regular classrooms can facilitate the development
of students' model concepts. The teaching strategies and case designs developed through research can
provide some reference for cultivating model concepts in junior high school mathematics teaching.

Key words:Concept of Modeling; Junior High School Mathematics; Core Competencies; Teaching

Strategies; Mathematical Modeling Activity Class
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