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A Study on the Definitions Presented in School Mathematics

Woo, Jeong~Ho (Seoul National University)

Cho Young-Mi (Inchon National University of Education)

The purpose of this thesis is, through
analysing the characteristics of the defini-
tions in Korean school mathematics text-
books, to explore the levels of them and to
make suggestions for definition - teaching as
a mathematising activity.

Definitions used in academic mathematics
are rigorous. But they should be transformed
into various types, which are presented in
school mathematics textbooks, with didactical
purposes. In this thesis we investigated such
types of transformation. With the result of

this investigation we tried to identify the

levels of the definitions in school mathema-
tics textbooks.

And in school mathematics textbooks there
which

mathematical

are definitions carry out special

functions in contexts or
situations. We can say that we understand
those definitions, only if we also understand
the functions of definitions in those contexts
or situations. In this thesis we investigated
the cases in school mathematics textbooks,
definition are

this

functions of
With the

investigation we tried to make suggestions

when such

accompanied. result of
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for definition-teaching as an intellectual
activity.

To begin with we considered definition
from two aspects, methods of definition and
functions of definition. We tried to construct,
with consideration about methods of defini-
tion, frame for analysing the types of the
definitions in school mathematics and search
for a method for definition—-teaching through
mathematization. Methods of definition are
classified as connotative method, denotative
method, and synonymous method. Especially
we identified that connotative method
contains logical definition, genetic definition,
relational definition, operational definition, and
axiomatic definition. Functions of definition
are classified as, description-function, stipu-
lation-function, discrimination~funtion, analy-
sis-function, demonstration-function, impro-
vement-function. With these analyses we
investigating  the

made a frame for

characteristics of the definitions in school
mathematics textbooks.
With this frame we identified concrete

types of transformations of methods of

definition. We tried to analyse this result

with van Hieles’ theory about levels of

geometry learning and the mathematical

language levels described by Freudenthal,
and identify the levels of definitions in
school mathematics. We showed the levels of
definitions in the geometry area of the
Korean school mathematics. And as a result
of analysing functions of definition we found
that functions of definition appear more often
in geometry than in algebra or analysis and
that improvement-function, demonstration-
function appear regularly after demonstrative
geometry while other functions appear before
demonstrative geometry. Also, we found that
generally speaking, the functions of definition
are not explained adequately in school
mathematics textbooks. So it is required that
the textbook authors shuld be careful not to
miss an opportunity for the functional
understanding. And the mathematics teachers
should be aware of the functions of
definitions.

As mentioned above, in this thesis we
analysed definitions in school mathematics,
identified various types of didactical trans-
formations of definitions, and presented a
basis for future researches on definition

teaching in school mathematics.
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