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An Integrated Schema of Operational Relationships between Quantities in

Arithmetic Word Problems
— Classroom Practice of Double Triangle Diagram —
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Abstract This paper reports on the use of double triangle diagrams in the classroom, which have been proposed as an
integrated schema for arithmetic word problems. The double triangle diagram, which deals with proportional situations, can
visualize two paired relational quantities, inclusive division, equal division, multiplication to reduce the value, and division to
increase the value, as necessarily related and constrained to each other. When we conducted a class using this double triangle
diagram in a 5th grade class in March (23 students, 2 lessons), (1) 89% of the students were able to correctly draw a double-
triangle diagram including the paired relational quantities to the problem text, (2) 79% of the students were able to write 6
expressions including in the problem, and (3) significant improvement was observed in the pre- and post-tests using the problems
of conservation of relational quantities, and the effect size was large.
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