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ABSTRACT"

Analysis of Process and Effects of

Mathematical Modeling of Sixth Graders

- Focused on the Patterns Area

Kim, Kyeong Hoon

Major in Elementary Mathematics Education
Graduate School of Education

Jeju National University

Supervised by Professor Kim, Hae Gyu

The purpose of this study was to investigate the process of constructing
mathematical models to solve problems related to the patterns area and to
examine the effects of mathematical modeling activities on mathematical
problem solving ability and mathematical attitude for sixth graders. To achieve
the purpose of this study, the following research questions were set.

First, how is the process of constructing mathematical models by students in
mathematical modeling activities?

Second, what are the effects of mathematical modeling activities on

elementary school sixth grade students’ mathematical problem solving ability?

* A thesis submitted to the committee of Graduate School of Education, Jeju National
University in partial fulfillment of the requirements for the degree of Master of
Education conferred in February, 2023.
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Third, what are the effects of mathematical modeling activities on
elementary school sixth grade students’ mathematical attitude?

In order to solve these research questions, mathematical modeling tasks
were reconstructed and developed, and 26 students from 1 class of 6th grade at
S Elementary School in Jeju—-si were set as an experimental group to conduct
mathematical modeling activities. Mathematical modeling activities were
conducted over 8 periods with 4 topics based on the contents of unit 4 each in
the 1st and 2nd semesters of the 6th grade.

In order to find out the process of constructing mathematical models by
students, the characteristics of the problem solving process and form of models
at each stage were examined by analyzing the students’ responses, activity
sheets, and class recordings. To investigate the effect on mathematical problem
solving ability and mathematical attitude, pre— and post-mathematical problem
solving tests and pre— and post-mathematical attitude tests were conducted on
the experimental group, and the test results were quantitatively analyzed by
t-test.

The results of this study were as the followings.

First, through mathematical modeling activities, student-led exploration and
practical mathematics learning were conducted. In mathematical modeling
activities, students expressed their methods for solving problems in texts,
pictures, tables, expressions, etc. using mathematical knowledge, communicated
with the group members, and elaborated the problem. In addition, through the
process of endless exploration to solve problem situations, the awareness of
mathematics learning to ‘solve real life problems’ rather than to ‘solve learing
problems’ has improved.

Second, mathematical modeling activities can improve mathematical problem
solving ability. In the results of the pre- and post-mathematical problem
solving ability test of the experimental group, the average mathematical

problem solving ability increased, and there was a statistically significant
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difference.

Third, positive mathematical attitudes can be formed through the
mathematical modeling activities. In the results of the pre- and
post-mathematical attitude test of the experimental group, the average
mathematical attitude increased, and there was a statistically significant
difference. As a result of dividing the sub—factors of mathematical attitude into
6 categories and analyzing them, the average scores of the factors of interest
in mathematics, attitude to learning mathematics, value, and willingness to
learn improved, and there were statistically significant differences, but the
average scores of factors of learning motivation and efficacy improved.
However, it was found that there was no statistically significant difference.

Based on the results of this study, I would like to suggest the following.

First, in mathematical modeling activities, research on effective teachers’
roles and support strategies to support students’ effective mathematical model
construction is needed.

Second, in order to generalize the effect of mathematical modeling activities
as a teaching and learning method for improving mathematical problem solving
ability and forming positive mathematical attitudes, follow—up studies with
other grades and other areas from mathematics are needed.

Third, it is necessary to develop assignments and materials of various levels

considering the individual differences of students.

keywords : mathematical model, mathematical modeling activities,

mathematical problem solving ability, mathematical attitude
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