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Equality of Ratio

Hirohumi Upa
Faculty of Education, Miyazaki University

Abstract
Introductions of mathematical concepts and introductions of equality of these concepts are really
important to learn and understand those concepts. In particular, equality of concepts with different expressions
of symbols, like fractional numbers and ratio, is difficult. In the preceding papers, I investigated on
understanding equality and inequality of fractional numbers for university students and discussed levels of
understanding these in three viewpoints — — properties of fractional numbers, functions of fractional numbers
and calculations of fractional numbers— —. Many of them interpreted equality of fractional numbers by means
of reduced representatives. Moreover, I showed the difference between mathematical definition of equality of
fractional numbers and introductions of ones in a primary school.
In this paper, I investigate and discuss the following matters about equality of ratio.
(1) I investigate levels of understanding equality ratio for university students who belong to an elementary
educarion teachers trainig course.
(2) I discuss the meaning of ratio nad equality of ratio from historical viewpoints, mathematical viewpoints and
educational viewpoints.
The outline of conclusions is as follows.

( 1 ) Main method of interpretations by university students on equality of ratio is use of properties of ratio
rather than use of quotient. This fact is strange because they have learned equality of ratio by quotient.

(i1 ) Ratio first was introduced as an relation within two quantities of the same kind and gradually was
extended as general ratio contaning as realtion between two quatities of the different kind. Moreover,
Starting from misunderstanding about equality of ratio, the meaning of ratio has changed from the
meaning as a relation to the meaning as quantity.

(iii ) Understanding equality of ratio from the viewpoint of mathematics is not same to understand that from
the viewpoint of mathematical education. There is a great difference between interpretations of ratio as
an relation within two quantities of the same kind and that as an relation between two quantities of the
different kimd. Moreover, there is a great difference between interpretations about equality of ratio
within two quantities of the same kind and that between two quantities of the different kind.

(iv ) Japanese method defining equality of ratio relative to two quantities of the same kind by mean of
quotient is containing not a little matter.
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