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Abstract

In this study, we developed an educational game for elementary school students' learning of flat shape using Unity
to visualize educational contents, promote the development of students' thinking skills, and contribute to changes in
teaching and learning methods. The flat shape Collection Game, developed based on research on domestic and
international educational game development cases and the effectiveness of game utilization in mathematics education,
can provide various examples of flat shape and includes game elements such as speed, time limit, background music,
and sound effects to increase students' immersion in the game. In addition, the game selection system was designed
to allow students to select games by grade level, and the entire shape area was treated in a connected and systematic
manner to help students understand the overall flow of the shape area. In keeping with the changing paradigm of
education, we hope that various educational games that enrich students' learning experiences will be developed and
actually utilized in educational settings.
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Table 1. 2022 revised curriculum achievement standards
related to plane figure

No. Achievement standard

By observing various objects in the classroom
[2math | and around everyday life, find the figures of
03-03] | triangles, squares, and circles, and use them
to create various figures.

[2math | Intuitively understand triangles, squares, and
03-04] | circles and draw their figures.

[2math | Find common features in triangles and squares
03-05] | and talk about them.

Understand changes through pushing, flipping,
and turning activities of concrete objects or
plane figures.

[4math
03-04]

[4math | Explain the movement of a point in a plane
03-05] | using position and direction.

[4math | Understand the center, radius, and diameter of
03-06] | a circle, and know its properties.

[4math | Draw circles of various sizes using a
03-07] | compass.

Through classification activities for triangles of
[4math | various figures, understand isosceles triangles
03-08] | and equilateral triangles, and explore and
explain their properties.

Understand right-angled triangles, acute-angled
[4math | triangles, and obtuse-angled triangles through
03-09] | classification activities for triangles of various
figures.

Through classification activities for rectangles of
[4math | various figures, understand rectangles, squares,
03-10] | trapezoids, parallelograms, and rhombuses, and
explore and explain their properties.

[4math

0B-11] Understand polygons and regular polygons.

[4math | Using given figures, create or fill various

03-12] | figures and explain them.
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Table 2. Example of a textbook game for a section
related to figures

Grade| Type Contents
A game where two cards are turned over
and if the same pattern appears, you get
the card
1 A game where you turn over the cards
Card |on the desk, one at a time, and if they
game |look the same as the teacher's card, you
get the card
A game where you select a figure card
and a corresponding description card and
take the card
A game where you roll a dice, draw a
3 ) i
Drawin circle with the number of eyes rolled out
ameg as the radius of the circle, and expand
g the land by drawing the circle to claim
the treasure
. |A game where pieces of various figures
Making : .
are rotated and pasted into appropriate
game .
positions on the playboard
_|A game where you roll a dice and find
Drawing ) .
and color a triangle according to the
game
4 number on the eye
A game of catch is played with each
Card |, ) )
ame figure card, and the person with the figure
g card with the most stars wins
Physical |A game where you express polygons with
game |your body to the music of your group
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Table 3. Flat shape educational game feedback

Journal of KIIT. Vol. 22, No. 11, pp. 115-125, Nov. 30, 2024. pISSN 1598-8619, eISSN 2093-7571 121

7} 0ol HekE Addel FRA gor
WA AYe @ 5

7e

Al FRET

_u.:il:l:“:o:l J—Jy___n'_g 71|o| _u.|':HH

[ )

£ Hoof (o P&

No.

Feedback

The game rules are simple, so it can be easily
operated when conducting activities with a large
number of students in actual educational settings.

It's a game that lets students focus on learning.

This game is suitable for capturing students’
interest by using an intuitive interface.

[t would be appropriate to remove the time limit
or add a rule so that the game ends when the

score reaches 0.

To obtain  small shapes,
movements need to be more detailed.

The scene where the screen changes when a
certain score is eamed needs to be more

interesting.

| wish a 3D version was added.
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