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Abstract

A study on the design and
application of a free semester
system that converges

mathematics and coding

Kang, Ha Ram
Department of Mathematics Education

The Graduate School

Seoul National University

The core of this study is to examine the results of designing and
applying a free semester system curriculum that converges math and
information coding so that students can find their dreams and talents
and cultivate future competencies according to the purpose of the free
semester system. This study is based on the need to converge
different knowledge as the Ministry of Education emphasizes the
image of a human being needed in the era of the 4th industrial

revolution, in the 2015 revised curriculum, creative and convergence
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talent, and in the 2020 revised curriculum, creative leaders. was
carried out. In line with the introduction of the essential middle
school information curriculum and high school artificial intelligence
mathematics subjects, we aim to learn characters and substitutions,
algorithms and flowcharts, variables and functions, geometry, and
spatial figures, so that mathematics and coding can be fused with a
three-dimensional coordinate system-based coding environment. We
present a Turtlecraft learning environment with First, the design
principle of the free semester system that converges mathematics and
coding using Turtlecraft was discussed. Next, for the effective
application of the designed curriculum, the minimum coding game
teaching strategy was used and the learning change process of the
students was analyzed accordingly. Finally, through a curriculum that
converges mathematics and coding in the free semester system,
students’ attitudes toward career exploration and changes in their
perceptions of mathematics and coding were examined.

For this purpose, in this study, ‘coding math’ class was conducted
for 40 first-year students of S middle school located in Seoul.
‘Mathematics of Coding’ is a class conducted in the free semester
system for middle school students, and deals with the fusion of
coding and mathematics. When the minimum coding game teaching
strategy was applied in the ’'Coding Math’ class, the students’
commands before and after application were collected using the
activity sheet to analyze the learning change process of the students.
The command change process of the collected students was compared
and the core thinking process of the students when using the
command was analyzed. In addition, pre-study, post-study, and
post-interview were conducted to examine students’ attitudes toward

career exploration and changes in their perceptions of mathematics
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and coding through the 'Math coding’ class.

As a result of the analysis, it was confirmed that when the
minimum coding game teaching strategy was applied in the coding
mathematics curriculum that converges mathematics and coding, both
high-level students and low-level students were effective in
motivating learning and inducing level rise. In addition, it was
confirmed that there were desirable changes in students’ career
exploration and perception of mathematics and coding through the
free semester system that converges mathematics and coding. This
study i1s expected to suggest a curriculum that can nurture creative
and convergence talents while achieving the purpose of the free
semester system through research on the design and application of

the free semester system that converges math and coding.

keywords : Free Semester System, Convergence Curriculum,
Minimum Coding Game, Algorithm, Level Up,
Learning Motivation
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