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Abstract

Mathematical culture, as an integral part of the mathematics discipline, serves as the background for
knowledge generation, a carrier of thinking methods, and a function of educational value. It is a crucial
resource for achieving the educational goals in junior high school mathematics under competency-focused
directives. In the context of the Mathematics Curriculum Standards for Compulsory Education (2022
Edition), which emphasize core competencies and cultural education, integrating mathematical culture into
junior high school mathematics classrooms has become a significant pathway for promoting educational
outcomes in the subject. Alongside this, the use of newly revised textbooks like the People’s Education
Press has notably changed the content of mathematical culture in terms of material quantity, thematic
orientation, and modes of presentation, thus placing new demands on the extraction, transformation, and
implementation of cultural elements in classroom teaching. Nonetheless, common issues persist in
classroom practice, such as having resources but struggling to implement them effectively, a focus on
introduction rather than construction, storytelling with weak association, and lack of evaluation leading to
difficulty in improvement, all hindering the stable realization of the educational value of mathematical
culture. Based on these observations, this study explores three main questions: “What is the current status
of integrating mathematical culture into junior high school mathematics?”, “How can an operable
integration process be constructed?”, and “Does such integration have a positive impact on students’
learning?”’

Initially, the study conducts a comparative analysis of the 2012 and 2025 editions of the eighth-grade
first volume mathematics textbooks published by the People’s Education Press, identifying the
characteristics and trends in the arrangement of mathematical culture in terms of content types, column
distribution, and forms of integration. Secondly, by employing student questionnaires and teacher
interviews, a multi-faceted analysis of the current situation of classroom integration of mathematical
culture is performed. The results indicate that the general integration of mathematical culture in current
junior high school settings is characterized by “high recognition and low applicability.” Specifically, the
issues manifest as follows: teachers have cognitive biases and weak professional support; there is an
imbalance between teaching resource supply and demand, with uneven content distribution; the integration
methods lack innovation, resulting in low student engagement; and the absence of evaluation mechanisms
leads to insufficient teaching motivation. These problems collectively constrain the stable exertion of the
educational value of mathematical culture, yet provide clear bases for subsequent model construction and
process design.

In response to these issues, this thesis introduces the “bidirectional integration” cultural educational



model, clarifying two complementary paths—“mathematics in culture” and “culture in mathematics”—and
realizes the two-way construction of cultural resources and knowledge teaching. The “cultural gene map” is
used as a tool for analyzing, selecting, and transforming mathematical cultural resources, forming a
“four-level, nine-step” integration process that spans pre-class, in-class, and post-class stages, connecting
introduction, development, summary, and evaluation, alongside a multidimensional value-added evaluation
and continuous improvement mechanism.

Finally, guided by the bidirectional integration cultural educational model and the mathematical
culture integration process, three teaching cases are developed and implemented, focusing on “systems of

99¢¢.

linear equations in two variables,”*the Pythagorean theorem,” and “trigonometric functions of acute angles.”
Through teaching experiments and post-test analysis, the feasibility and effectiveness of the described
process are validated. The study demonstrates that the process can enhance students’ understanding and
transfer of mathematical meaning, increase their interest in learning and cultural identity, and promote a
shift in mathematics learning from “solving problems” to “understanding origins, grasping meanings, and
applying knowledge.” This research offers a feasible framework and resource tool for effectively
integrating mathematical culture into junior high school mathematics, providing practical value for
improving the cultural educational quality of mathematics classrooms.

Key words: Mathematics Culture; Junior High School Mathematics Teaching; Current Situation

Survey; Case Study Research
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