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Ratio with Concepts about Enlargement and Reduction

I[kutaro Morikawa / Faculty of Education VYamagata University

In Japan, almost teachers instrucl ratios constructed by two terms a
b as a:b. But If we wish to teach rolls or properties of ratio, we do
not restrict to ratios constructed by two terms but must treat ratios
constructed by three or more terms, since pupils learnt the concepl of
proportion in prevoius grade and they can use the method of proportion
to solve the problems about proportion or ratio.

Mrs. Keiko Sato taught the idea of ratio with three terms in June
1993 to her pupils. Contents of it were constructed as following;

1) Represent the weights of some materials to make a biscuit using a
ratio.

2) Introduce the concept of equivalence of ratio by using a recipe of
biscuit. In this time, the concepts about the equivalence of ratio was
introduced by “Type 1”. | define "Type 1° and "Type 27 as following;

"Type | of equivalence™ is defined as "a:b:c:--=ta:tb:tci+-"

"Type 2 of equivalence” is defined as "a:ta=b:tb=c:tc=-~

3) She introduce new usages of ratio as enlagement or reduction of
triangles at a case to use an instrument to copy and propretional
distribution. At first almost pupils used the idea of "Type2  to solve
these problems. But a pupil solved these problems by using three terms
ratio. This idea was received more 80% pupils at a glance. Then, almost
of them could use the idae of "Type 1~ to solve related to these
problenms.

In Feburary 1994, | researched the consciousness about their concepts
of equivalence of ratio. I get following results.

1) They can not explain the diffences of "Type 1~ and "Type 2" by using
words.

2) About 70% of them can use both ideas consciously to solve some

typical prublemsxuf ratio, when | require them to solve them by paying

attentions to difference of then.
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