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IV, UMb oT, T4, Wik, X
DEDOD LN RURE L VI RmeEichrdb
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DEI % FTEZETH D, Toulmin 25 ZDEHR
PPBEE L0, T, Wi, TRIEE
8, W THRVIRYD, RFES N5 ThHEl: &8



Fonzwviprs ThAH (Toulmin, 1958/2003, p.
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HARTIEOEELOEEN, EITTHA
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Betk] THa, LTTIE, coEzIZbETn
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Processes of Devising a Plan to Prove in School Mathematics:
Focusing on Argumentation

Yosuke TSUJTYAMA

The purpose of this study is to explore the argumentative processes involved in devising a plan to prove a
statement in school mathematics, in order to provide us with a wider perspective on analyzing students’ proving
processes. First, this study summarizes existing literature concerning proof/proving and argumentation and
outlines a framework, drawing on various viewpoints, for analyzing the processes students go through in
devising a plan to prove. Next, a hypothetical process of devising a plan to prove is illustrated by considering
this framework and the nature of argumentation. Finally, we analyze the processes identified from the framework
by comparison with findings from existing related literature.

In mathematics education literature, processes of devising a plan to prove a statement have been analyzed
in terms of students’ logic, 1.e. deductive reasoning. In addition, some studies analyze the wider aspects of the
processes by looking at students’ argumentation, but do not focus on the reasoning which does not appear
explicitly in a product of proof, for example, reasoning students dismiss to reach a proof. To overcome this
limited analysis, this study reexamines the nature of argumentation based on Toulmin’s study (1958/2003)
which takes into account thoughts which are dismissed and modified within a process. By synthesizing this
broader understanding of argumentation and existing related literature, this study identifies the following four
steps (not necessarily sequential) involved in the processes of devising a plan to prove:

1) making arguments which might include a leap and/or uncertainty;
2) removing the leap and/or uncertainty;

3) clarifying conditions under which the arguments hold; and

4) clarifying ‘backings’ for the ‘warrant’.

Finally, a hypothetical process is considered to illustrate the four points, and this exemplified process is
used to show that steps 3) and 4) have not been sufficiently studied in the existing related literature.
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