Journal of Korea Multimedia Society Vol. 20, No. 7, July 2017(pp. 1102-1112)

https://doi.org/10.9717/kmms.2017.20.7.1102

THEY IR AA AYTE HZ2AE
2y A2A 9 HE

b

=

ol

Design and Application of Term Project Model for Game
Mathematics in Flipped Learning Environments

Youngmee Choi’

ABSTRACT

The purpose of this study is to design and application of term project model for Game Math in flipped
learning environment. In the term project self study model, students interacts with multi-instruction
materials and multi—tutors on flipped learning. We develop a case for game update term project and
implement it to a real Game Math classroom. As a result, we show the positive learning experiences
focused on effects of technology and human relation through survey.

Key words: Game Mathematics, Term Project Self Study Model, Multi-Instruction Materials, Multi—

tutoring, Flipped Learning
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Game Mathematics Theory Class

At Home:
Do Homework

In Class:
Lecture

Flipped Learning for Term Project

At Home:
Online Lectures

At Open Laboratory:
Proceed the Project

A

Fig. 1. Game Mathematics Theory Class and Flipped Learning for Term Project,
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[ Web Documents ] [ Online Lecture Video ]

1105

Table 1, Details of provided instruction materials

Type Media Type
Multimedia
\ / Web Documents (Text, Image, Video)

Student

N

[Original Source Code ] [ Previous Students' ]

Report

Fig. 2. Student interact with multi—instruction materials
on flipped learning,
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Fig. 3. Multi—tutoring interaction on flipped learning.
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Table 2, Chapter titles of Game Mathematics

Chapter Title

1 Points and Lines

2 Geometry Basics

3 Trigonometric Basics

4 Vector Operation

5 Matrix Operation

6 Transformation

7 Unit Conversion

8 One-Dimensional Motion

9 Differential analysis of One-Dimensional
Motion

10 T'vvofD'imensiona'l and Three-
Dimensional Motion

11 Newton’s Law of Motion

12 Energy

13 Momentum and Collision

14 Rotational Motion

Table 3. Programming steps for making game

Steps Description
1 Build Basic Game Structure
2 Define and Set Objects in Game
3 Handle Keyboard Inputs
4 Test Move and Print
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Table 4, Titles of 8 original classic console game proj—
ects

Number Title
1 Shoot-Goal In Game

Catching Mole Game

Fitting Pairs Game

Breaking Block Game

Gathering Heart Game

Snake Game

SOGO Game

X0 | W

Tank Game

C c | h
I I 4
main.c Screen.c  Screen.h

IR

C h | C

7
main.h

main.c

,[.

Init.c, Update.c, ..

Screen.c  Screen.h

Fig. 4. Diagram of file partitioning.
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Fig. 5. Basic structure of Game programming.
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main()

Initialization

— Game Loop while game is playing

— Input Key

Handling Key

Calculation and
Screen Update

Release Memories

Fig. 9. Flow diagram of main() function,
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RUNNING, FAILED, SUCCESS...)ult} t+& 2
SS APstr] Y3l switch 7122 AFREI QYTh
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main() &

if y pos of Heart is bigger than y pos of Bar:

if x pos of Heart is in range of Bar's:
Clean the Heart at Display.
Add 10 to Player's Score.
Add 1 to Number of Gathered Heart
Add 1 to Number of DisappearedHear t

else if Heart collapsed with bottom wall:
Clean the Heart at Display.
Add 1 to Number of DisappearedHeart.

Pseudo Code 1, Detecting Collision between Heart and
Bar
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(a)

Fig. 10. Ul Design of start screen,
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(a) (b)

Fig. 11. Survey Result,
(a) “Has The Project Helped You Acquire Basic Mathematics and Physics Knowledge?”,
(b) “Has The Project Helped You Acquire Software Knowledge?”.
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Fig. 12. Survey Result, “Has It Helped You Develop The
Ability to Find and Solve Difficulties and
Problems That You Found in Your Project?”
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Fig. 13. Survey Result, “Has This Project Helped Develop
Teamwork and Communication Skills?”
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