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Double Triangle Schema for Integrated Interpretation of Multiplicaiton and
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Abstract We propose a double triangle schema as an integrated interpretation scheme for multiplication and division in
mathematical word problems with a proportional relation. Proportional relations can be expressed arithmetically as six equations.
The double triangle schema consists of two pairs of triangle schemas. One triangle schema is represented by a triangle with two
independently existential quantities and a relational quantity (relational quantity 1) at each vertex, and one multiplication and
two division at each side. The other triangle schema is described by the same two quantities plus another quantity that is the
inverse of relational quantity 1 (relational quantity 2), with one multiplication and two divisions on each side. The edge between
the two quantities is the base, and the two triangular schemas are arranged pointwise so that each of the two relational quantities
is a vertex relative to the base. By using this schema, various multiplications and divisions that exist in the same event, such as
equal division, inclusive division, multiplication by a number less than 1, and two relational quantities in an inverse quantity
relationship, can be explained visually and in an integrated manner. We have conducted an experiment using this double-
triangular schema as a learning object and report the results that suggest that learners can make use of it.

Keywords Mathematic/Arithmetic Word Problem, Integrated Interpretation, Multiplication/Division, Proportional Relation
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