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Abstract

The “Expand and Explore” section in the People’s Education Press (PEP) junior high school mathemat-
ics textbook is an important vehicle for advancing the knowledge system from specific to general, in-
tegrating ideas such as reduction and analogy, and promoting interdisciplinary learning. This study
takes the practical problem of “steel ball rolling down an inclined plane” as the teaching theme and
combines it with the physical context of object motion on an inclined plane to design an interdiscipli-
nary inquiry activity based on a chain of questions. It proposes a four-level interdisciplinary project-
based reconstruction: the construction of a problem field in a real-world context, the construction of
a progressive inquiry question chain, the construction of interdisciplinary modeling based on project
tasks, and the construction of competency development based on outcome expression. Through class-
room practice, this approach can achieve an organic integration of mathematics and physics knowledge,
enhance students’ core mathematical competencies and interdisciplinary application abilities, and pro-
vide a replicable and implementable teaching path for frontline teachers.
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Table 1. The theoretical positioning of the four-dimensional construction model
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Table 2. The question-chain-based design process
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Table 3. The “steel ball rolling on an inclined plane” project-based interdisciplinary teaching
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Table 4. Project-based interdisciplinary teaching extension
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Figure 1. The quadruple construction of project-based interdisciplinary learning in the “Explore and Expand” column of the textbook
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Table 6. Work evaluation statistics
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