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An Explorative Teaching on the Argument Principle
of Proof by Contradiction

Fou-Lai Lin', Ying-Hao Cheng?

'Department of Mathematics, National Taiwan Normal University
2China Junior College of Industry and Commercial Management

Abstract

The argument principle of the method of proof by contradiction is base on
equivalent relation of dual propositions. A study on 11t grade students’ under-
standing of proof by contradiction revealed that there are 55% of them under-
stand its format of proof, ie, negating the result of a proposition first, then
inducing a contradiction; however, there are only less than 5% of them under-
stand its argument principle. This result not only revealed the learning situa-
tions in mathematics classroom of senior high school, but also indicated that
students’ experiences of argument in everyday life are not linked to their logi-
cal reasoning.

Language, thinking and logical reasoning are mutually interacted and corre-
lated. Due to different interpretations of everyday language, argument in every-
day life sometimes might be against logical rule. This paper analyzed the
features of thinking propositions in everyday life and described four different
types of process which cause the inconsistency between everyday life argument
and logical argument. Based on this analysis, we then made a teaching assump-
tion to get rid of such kind of thinking barrier, ie. "Symbolizing the proposi-
tions in everyday life and finding dual proposition according to symbolic rule
will enhance students’ understanding of the argument principle of proof by
contradiction.” Two explorative teaching were carried out by two teachers in
two classes with 47 and 23 of 10t grade students in two vocational Jjunior
colleges respectively, Each class lasted three lessons, 150 minutes. Those
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explorative teachers are also researchers of the project. They were observing
and recording their students’ learning process during their teaching. Particu-
larly, they focussed on how students’ capability of discovering rule, symboliz-
ing a given proposition and applying the symbolized rule. One month later, the
students in explorative teaching classes were assessed with an understanding
test paper of proof by contradiction.

Results showed that the teaching assumption is supported by this study.
Guided discovery and peer discussion are effective instruction strategies for
symbolizing a proposition and finding symbolic rule of equivalence relation of
dual propositions. The result of understanding test paper on proof by contradic-
tion showed that 19% of 10t grade students in those explorative teaching
classes are able to recognize the equivalency relation of dual propositions.
However, only 4.5% of 11th graders are able to recognize this relationship.

Key words: proof by contradiction, dual propositions, argument in everyday

life, explorative teaching.



