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LADAWAN YAMKUAN : THE DESIGN AND DEVELOPMENT OF
GAME-BASED LEARNING FOR 6™ GRADE MATHEMATICS. THESIS

ADVISOR : ASST. PROF. SUPHAKIT NIWATTANAKUL, Ph. D., 177 PP.

GAME-BASED LEARNING/6"™ GRADE/MATHEMATICS

This research aims to use the game-based learning with mathematics teaching to
promote achievement, mathematics process skills and a positive attitude towards
mathematics. The game- based learning is used as a supplementary media in the topic
of counting numbers and their addition, subtraction, multiplication and division,
equation and equation solving, and factor of counting numbers. The sample of this
research is 6" grade students at Rungniwat Wittaya School in Lopburi province,
Thailand. The sample is divided into the experimental group or normal learning group,
integrate with game- based learning and the control group or normal learning group.
The sample size is 30 students for each group.The experimental data are collected from
pre-test and post-test questionnaires and quizzes that can identify the mathematics
process skill, by the question. There are five differences in mathematics process skills:
1) problem solving skills, 2) reasoning skills, 3) linking skills, 4) communication,
mathematical meaning and presentation skills, and 5) creative skills. There are evaluate
in three aspects: which are ideas, feelings, and behavior and behavioral trends. The
experimental results indicate that the evaluation of the ability of the game- based
learning by the experts show that the overall system usability is in the high level
(x=4.12,8.D. = 1.02). The pre-study and post-study scores of experimental and control

groups and the differences mean scores on all lessons of the experimental group are



higher than the control group at a statistically significant level of 0.05 for all skills. The
evaluation results of attitude reveal that the sample had a positive attitude towards

mathematics in all aspects at the significant levels of 0.05.
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T Input
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User Interface
Narrative Events In-Game Events Player Events
Storytelling Engine [®-- Triggers =% Core Mechanics

Level

Design Data

N Adams, E. and Rollings, A. (2006). Fundamentals of Game Design (Game Design

and Development Series). New Jersey: Prentice-Hall, Inc.
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TR Amory, A. and Seagram, R. (2003). Educational Game Models: Conceptualization and evaluation.

South African Journal of Higher Education. 17(2): 206-217.
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TEVRE Amory, A. and Seagram, R. (2003). Educational Game Models: Conceptualization and
evaluation. South African Journal of Higher Education. 17(2): 206-217.
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v 9 1 9
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v o A ' ' 2 ) [ ¥ g {
Components) AZ18AD GOM asnina1 lneunihiings dmsu gam wdlulawgili 2.4
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O Interaction
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L———( Dialog
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O Visual
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TR Amory, A. and Seagram, R. (2003). Educational Game Models: Conceptualization and evaluation.

South African Journal of Higher Education. 17(2): 206-217.
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N5 UIUNTT (Process) e ulesou (Game Cycle) Tasluresen (Game Cycle) 9%
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a a3 @ ' '
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I ¢ Process
npu Output
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Learning

—Debriefing—-
outcomes

Game /
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TEVRE Garris, R., Ahlers, R.T. and Driskell, J.E. (2002). Games, Motivation, and Learning. A research and
practice model. Simulation & Gaming. 33(4): 441-467.
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Design Cycle

TR Kiili, K. (2005). Educational Game Design: Experiential gaming model revised. Tampere: Tampere

University of Technology.
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u: Kiili, K. (2005). Educational Game Design: Experiential gaming model revised.

Tampere: Tampere University of Technology.
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Y
AUN/VO

5 6 7 8 9 10 11 12 13 14 15 X X
1 1 1 0 1 1 0 1 1 1 0 1 12 144
2 0 1 0 1 1 0 1 1 1 0 0 9 81
3 0 0 1 1 1 1 1 1 1 1 0 8 64
4 1 1 0 1 0 1 0 1 0 1 0 9 81
5 0 0 1 1 1 1 1 1 0 0 1 9 81
6 0 0 0 0 0 0 1 0 0 1 0 4 16
7 1 1 0 1 0 1 1 0 1 1 0 10 100
8 1 0 0 1 0 1 0 0 1 1 0 6 36
9 1 1 1 1 1 1 0 0 0 0 1 11 121
10 0 1 0 0 1 1 0 0 0 0 1 7 49
11 1 1 1 1 1 0 0 0 0 0 1 8 64
12 1 0 0 1 1 0 1 0 0 0 0 6 36
13 0 0 1 0 1 0 0 0 0 0 1 5 25
14 1 0 0 1 0 0 0 0 0 1 0 5 25
15 0 1 1 1 0 1 1 1 1 1 0 9 81
16 1 1 1 0 1 1 1 0 0 1 0 8 64
17 1 0 0 1 0 1 1 0 1 1 0 10 100
18 0 0 1 1 0 0 1 0 0 1 0 8 64
19 1 1 1 1 1 1 0 1 1 1 1 14 196
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ﬂu‘ﬁ/‘%’i’) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 X X
20 0 1 1 1 0 0 0 1 0 1 1 0 0 0 1 7 49
21 1 1 1 0 1 1 0 1 1 0 0 0 0 0 0 7 49
22 0 1 1 0 0 0 0 0 0 0 1 1 0 0 1 5 25
23 0 1 0 0 1 1 1 1 0 0 0 0 0 1 0 6 36
24 0 0 1 1 0 1 1 1 1 0 0 0 0 0 0 6 36
25 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 13 169
26 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 6 36
27 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 13 169
28 1 1 0 0 0 0 1 1 1 1 0 0 0 0 1 7 49
29 1 1 0 1 0 0 0 0 1 0 1 0 0 0 0 5 25
30 0 1 1 0 0 1 0 0 1 1 0 0 0 1 1 7 49

U 16 25 21 14 16 17 14 23 18 16 16 9 8 15 12 240 2,120
P 0.53 0.83 0.70 0.47 0.53 0.57 0.47 0.77 0.60 0.53 0.53 0.30 0.27 0.50 0.40 s’ 6.67
Q 0.47 0.17 0.30 0.53 0.47 0.43 0.53 0.23 0.40 0.47 0.47 0.70 0.73 0.50 0.60 S 2.58

PQ 0.25 0.14 0.21 0.25 0.25 0.25 0.25 0.18 0.24 0.25 0.25 0.21 0.20 0.25 0.24 ZPQ =3.40

KR-20 = 0.52
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Y
AUN/VO

7 8 9 10 11 12 13 14 15 X X
1 1 1 1 0 1 1 1 0 1 9 81
2 1 1 0 0 1 1 1 0 0 9 81
3 1 0 1 0 1 0 1 0 0 7 49
4 1 1 1 0 0 0 1 1 0 9 81
5 0 0 1 0 1 0 1 0 0 6 36
6 0 1 0 1 0 0 1 0 0 7 49
7 0 0 1 0 0 1 1 0 0 7 49
8 0 1 0 0 1 1 0 0 1 7 49
9 1 0 1 0 1 1 1 1 0 11 121
10 0 1 0 0 0 1 0 0 0 4 16
11 1 0 1 1 0 0 0 0 0 6 36
12 1 0 0 1 0 0 0 0 0 3 9
13 0 0 0 1 0 0 0 0 0 4 16
14 0 0 0 1 0 1 0 0 0 4 16
15 0 0 1 0 1 0 1 1 0 4 16
16 0 0 1 0 1 1 0 0 1 8 64
17 0 0 0 1 0 0 0 0 0 4 16
18 0 0 0 0 0 0 0 0 0 4 16
19 1 1 1 1 1 1 1 1 1 15 225
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ﬂuﬁ/él’i’) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 X X
20 1 0 1 1 1 0 0 0 0 0 0 0 1 0 0 5 25
21 0 1 0 0 1 1 1 1 0 1 1 1 0 0 1 9 81
22 0 0 0 1 0 0 0 0 1 0 1 1 1 1 0 6 36
23 0 0 0 0 0 0 1 0 1 0 0 1 0 1 0 4 16
24 1 1 1 0 1 1 0 0 0 1 0 0 0 1 0 7 49
25 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 14 196
26 1 1 1 0 1 0 1 0 0 0 0 0 0 0 0 5 25
27 1 0 1 0 0 0 0 0 0 1 1 0 0 0 0 4 16
28 0 0 1 0 1 0 0 0 0 1 0 1 0 0 1 5 25
29 0 1 1 0 0 0 1 1 0 0 1 0 0 0 1 6 36
30 1 0 0 0 1 1 0 0 0 0 0 0 0 1 0 4 16

U 20 10 17 9 23 12 13 10 13 12 14 14 13 9 8 197 1,547
P 0.67 0.33 0.57 0.30 0.77 0.40 0.43 0.33 0.43 0.40 0.47 0.47 0.43 0.30 0.27 s’ 8.45
Q 0.33 0.67 0.43 0.70 0.23 0.60 0.57 0.67 0.57 0.60 0.53 0.53 0.57 0.70 0.73 S 291

PQ 0.22 0.22 0.25 0.21 0.18 0.24 0.25 0.22 0.25 0.24 0.25 0.25 0.25 0.21 0.20 ZPQ =342

KR-20 = 0.64
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7 8 9 10 11 12 13 14 15 X X
1 1 1 1 1 0 0 0 0 0 8 64
2 1 1 0 1 0 0 1 1 0 8 64
3 0 0 0 1 0 0 1 0 0 3 9
4 1 1 1 1 0 1 1 0 1 10 100
5 1 0 1 1 1 1 1 0 1 10 100
6 1 1 0 1 0 0 1 1 0 7 49
7 0 1 1 1 1 1 0 0 0 9 81
8 1 0 0 1 1 1 0 0 0 7 49
9 1 1 0 1 0 1 1 0 1 10 100
10 0 0 0 0 1 1 1 0 0 5 25
11 0 1 0 0 0 1 0 1 1 9 81
12 0 1 0 0 0 0 0 0 0 3 9
13 0 0 0 1 0 1 0 0 0 5 25
14 1 0 0 0 0 0 0 1 0 3 9
15 0 1 1 1 0 1 1 1 1 11 121
16 0 0 0 0 1 1 0 0 0 4 16
17 1 0 1 1 1 0 1 0 0 9 81
18 1 0 0 0 1 0 0 0 1 8 64
19 0 1 1 1 1 0 1 0 0 10 100
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ﬂuﬁ/%’i’) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 X X
20 0 0 1 0 0 0 0 1 0 0 1 0 0 1 0 4 16
21 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 3 9
22 0 0 0 0 1 0 0 0 0 0 0 1 0 1 0 3 9
23 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 4 16
24 1 0 0 0 0 1 0 0 1 0 0 1 0 0 0 4 16
25 1 1 1 1 0 1 0 1 1 1 1 0 1 1 0 11 121
26 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2 4
27 1 1 0 1 0 0 0 0 1 0 1 1 1 1 1 9 81
28 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 3 9
29 0 1 1 1 0 1 0 0 1 0 0 1 0 0 0 6 36
30 0 0 1 1 1 1 0 1 0 1 0 0 0 0 0 6 36

37 17 15 12 17 13 12 12 13 12 15 11 14 13 10 8 194 1,500
P 0.57 0.50 0.40 0.57 0.43 0.40 0.40 0.43 0.40 0.50 0.37 0.47 0.43 0.33 0.27 s’ 8.18
Q 0.43 0.50 0.60 0.43 0.57 0.60 0.60 0.57 0.60 0.50 0.63 0.53 0.57 0.67 0.73 S 2.86
PQ 0.25 0.25 0.24 0.25 0.25 0.24 0.24 0.25 0.24 0.25 0.23 0.25 0.25 0.22 0.20 ZPQ =3.59

KR-20 = 0.60
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