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Research on teaching material development strategies to practice the activities
of mathematical sophistication
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The aim is to form a mathematical learning Environments for realizing
activities to vertical mathematization in mathematics classes through the development of teaching
materials, and to this end, we identified seven strategies for developing teaching materials:
continuously changing certain variables and arranging them in order, negating and changing certain

conditions and properties, reversing questions and answers, changing settings, moving
diagrams, removing restrictions on range, and changing dimensions. We developed geometry
teaching materials by applying these strategies, and designed lessons that set up a developmental
process of integration. In addition, "Arithmogons" and "mirror-book™ were used as teaching materials
to construct Substantial Learning Environments. The effectiveness of the mathematics lessons based
on the developed lesson design was verified by practicing them in elementary and junior high
schools, and practical examples were provided.
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