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Design and Development of a Learning Support System for Structural Understanding
and Reuse of Solutions in Functions of Junior High School Mathematics with BROCs
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Abstract: In this study, we propose a learning method that promotes structural understanding and reuse of

solutions in mathematics learning. Based on this method, we develop a learning support system that

facilitates the acquisition and application of mathematical knowledge. The system applies the Building
method that Realizes Organizing Components (BROCs)—originally used in programming—to mathematics,

enabling learners to acquire and organize knowledge incrementally. Additionally, the system incorporates

abstraction mechanisms that allow learned components to be reused across different problems. By

repeatedly reusing these components, learners develop a deeper understanding of mathematical structures

and solutions.
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