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Learning the Pythagorean Theorem through Discovery, Proof, and Application

— A Unit Design Based on Activities Grounded in an Operational Principle —
SHIMAHASHI Shogo

Abstract: In this study, we redesigned learning of the Pythagorean Theorem as a sequence of mathematical activities
— “discovery — proof — application” — and designed the entire unit around activities grounded in an
operational principle. We coded reflective writings from 144 ninth-grade students at our school using five
analytic categories (A—E). The results indicated that, in Sub-conclusion I, students’ reflections centered on
organizing conditions and reasoning backward; in Sub-conclusion II, on structuring proofs and the necessity
of explanation; and in Sub-conclusion III, on integrating prior knowledge and attending to validity (e.g., error
and optimization). These findings suggest that using an operational principle as the unit’s central axis may
promote coherent connections among discovery, proof, and application.

Key Words: Pythagorean Theorem, operational principle, proof, mathematical activities, Jigsaw method, World Café



