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Abstract

The purpose of this study was to evaluate mathematics teacher candidates’
conception of sets based on definition of a set, representations of sets, relationship
between these representations, showing elements of a set, and concept of subset. The
methodology of the current study is case study. By taking opinions of the experts
from the field of mathematics education, “Sets Knowledge Test” was developed by
the researchers and applied to all participants. Among the results of the study,
teacher candidates were found more successful in providing an example for sets than
in defining sets. Another result of the study was that teacher candidates had
difficulty in using rule method and that this difficulty resulted from teacher
candidates’ misconceptions of rule method as well as errors in mathematical
operations.
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Extended Summary

Purpose of The Study

The current study aimed to evaluate mathematics teacher candidates’ con-
ception of sets based on definition of a set, representations of sets, relationship
among these representations, elements of a set, and the concept of subset. Toward
this aim, the main research question was “to what extent can teacher candidates pro-
vide the relationships among the representations of sets, elements of a set and con-
cept of subset?” and was detailed by the following sub-problems.

1) Do elementary school mathematics teacher candidates have the conception
that elements of a set relate to a general property?

2) Do elementary school mathematics teacher candidates have an understand-
ing of the relationship among the representations of sets, and do they know
how to use these representations?

3) Do elementary school mathematics teacher candidates detect the interrela-
tionship between being an element of a set and being subset of a set?

Methodology

Being qualitative in nature, this study is a case study. The sampling of the
study consisted of a total of 72 third-grade college students who were studying in the
department of elementary mathematics education at Kastamonu University during
the spring semester of 2011-2012 academic year. Based of the comments and opin-
ions of the six experts from the field of mathematics education, “Sets Knowledge
Test” was developed by the researchers and applied to all participants.
Findings of the study

Among the results of the study, teacher candidates were found more suc-
cessful in providing an example for sets than in defining sets. Another result of the
study was that teacher candidates had difficulty in using the rule method whereas
they were found successful in representing sets with the rosters and Venn diagrams.
Teacher candidates’ difficulty in representing with the rule method was mainly at-
tributed to their misconceptions of the rule method as well as their errors in mathe-
matical operations. Teacher candidates also presented difficulty in detecting ele-
ments in a given set on the contrary to their success in defining subsets.
Discussions and Conclusion

Among the limitations of the current study could be considered that the
study included teacher candidates from one university and that the knowledge test
on sets consisted of 9 questions aiming three dimensions of the concept of sets.
Teacher candidates, while defining the concept of set, were often used the term “col-
lection.” The mathematical term of set does not cover the exact meaning of the term
of “collection.” For a given set, there is no such requirement as being collection of
similar objects or having a relationship among the elements. The only requirement is
that the elements are being well defined or known precisely. The study also shows
that teacher candidates had difficulty in using the rule method whereas they were
found successful in representing sets with the rosters and Venn diagrams. One ex-
planation for this misconception might be that students usually focus on mathemati-
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cal operation in the rule method by neglecting the elements satisfying the operation.
They also had misconception that a given set can be represented by using all three
methods. One reason of this misconception might be attributed to their past experi-
ences since the mathematics textbooks usually provide set examples by using all
methods without mentioning that the rule method is the only representation tech-
nique that can be used for any set. Teacher candidates also presented difficulty in
detecting elements in a given set on the contrary to their success in defining subsets.
The same result was found in Ugurel and Morali’s (2010) study. This misconcep-
tion could be results from inattention or lack of knowledge about the meaning of the
set concept.
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