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Design and Application of a Visual Experience
Game in Game Mathematics

Youngmee Choi’

ABSTRACT

The purpose of this study is to design and apply a simple game that can visually experience basic
concepts of game mathematics in order to teach game mathematics effectively. To do this, simple games

linked with game mathematical theory are to be developed by utilizing the functions provided by Unity

so that students could actively learn game mathematics. To demonstrate the plausibility of this approach,

"Bouncing Ball Game” was developed to understand the concept of periodicity of trigonometric functions.

As a result, students were able to effectively learn how mathematical concepts related to ball movements

applied to the game.

Key words: Visual Experience Game, Game Mathematics, Fun Elements, Game Engine, Periodicity

of Trigonometric Functions
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Y
P(x,y) it

Fig. 2. Trigonometric Function Over 90 Degrees.
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Fig. 3. Periodicity of Unit Circle, (a) Dot P with 6, (b) Added 360° To 0,

y = sin 2x

y =sinx

Fig. 4. Period of Sine Wave,
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Table 1, Free Fall and Perfect Elastic Collision of An Object

(a) Initial Status (b) Object has collided (c) Finished A Cycle
i y y
y=1 y=1
y=0
. s
Time 0 5 T
Height 1 0 1
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Fig. 6. One Page Planning Document of 'Bouncing Ball' Game, (a) Sketch, (b) Completed.

Table 2, Script that setting height of a ball

float fHeight = Mathf. Abs(Mathf.Sin(Mathf.PI * Time.time ) * fMaxHeight;
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Stage: 1
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Stage: 3
# of Boxes: 9

(b)

Fig. 7. Play of 'Bouncing Ball' Game, (a) Ball reached the peak height, (b) Ball bounced after colliding with the

ground,

Stage: 2
# of Boxes: 4

(a)

Stage: 5
# of Boxes: 3/5

*

Move: A or E / LCtrl: Low Restitution / Boost: Space
HOW TO: Avoid Red Boxes!

(b)

Fig. 8. Play of 'Bouncing Ball' Game, (a) Original, (b) Remade,
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Table 3., Remake points of '‘Bouncing Ball' based on Fun Elements of game,

Elements Description
- Create boxes of various scales and changes the position of creation to create a more dynamic
Objective game.
- Use an array to specify the number of boxes created along the stage.
Activit - Adjust the height at which the ball springs to avoid boxes of various heights and positions.
Y - Use a booster in the horizontal direction to jump several boxes at a time.
Result - Count the number of boxes left when you jumped the box.
- Set the colors of game object appropriately to make them harmonious.
Etc. - Increase the gameability by changing the camera viewpoint to orthographic projection.
- Add sound effects and special effects to make games more colorful.
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