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An Analysis of Students’ Understanding of
Mathematical Concepts and Proving
- Focused on the concept of subspace in linear algebra -

The purpose of this study is find the relation
between students’ concept and types of proof
construction. For this, four undergraduate students
majored in mathematics education were evaluated
to examine how they understand mathematical
concepts and apply their concepts to their proving.
Investigating students’ proof with their concepts
would be important to find implications for how
students have to understand formal concepts to
success in proving.

The

classified into

participants’  proof  productions  were
syntactic proof productions and
semantic proof productions. By comparing syntactic
provers and semantic provers, we could reveal that
the approaches to find idea for proof were
different for two groups. The syntactic provers
utilized procedural knowledges which had been
accumulated from their proving experiences. On the
other hand, the semantic provers made use of their
concept

images to understand why the given

statements were true and to get a key idea for

Key Words : syntactic proof(T-&&2

concept image(7NI'd ©] 7] A]), subspace(

<), semantic proof(&]7]&2]

Cho, Jiyoung (Seoul Broadcasting High School)

Kwon, Oh Nam (Seoul National University)

proof during this process.
The

between two groups were related to students’

distinctions of approaches to proving
concepts. Both two types of provers had accurate
formal concepts. But the syntactic provers also
knew how they applied formal concepts in proving.
On the other hand, the semantic provers had
concept images which contained the details and
meaning of formal concept well. So they were able
to use their concept images to get an idea of
proving and to express their idea in formal
mathematical language.

This study leads us to two suggestions for
helping students prove. First, undergraduate students
should develop their concept images which contain
meanings and details of formal concepts in order
to produce a meaningful proof. Second, formal
could be

reasoning into

concepts with procedural knowledge

essential to develop informal

mathematical proof.

<), concept definition(7l'd <)),

)

=EHS ;0 2012, 10. 29
=84A 2012, 120 3
AAQLE : 2012, 12. 14

- 493 -



