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<ABSTRACT>

This study is to investigate the effect of brain activity-maze program on brain functions in middle school students.
The participants of this study were 20 second grade boys with low self-control. They were divided into 2 groups
randomly(Experimental group: 10, Comparison group: 10). The brain activity-maze program was performed after
receiving the experimental consent form of students and their parents. The program ran for 20 minutes at a time,
3 times per week during 12 weeks. Data processing was done using SPSS Ver. 20.0 statistical program. The results
of the analysis using t-test are as follows. 12 weeks after the experiment First, there were statistically significant
differences in impulsiveness and self-centeredness in the experimental group, however there was no difference in all
sub-variables of self-control in the comparison group. There was no significant difference between the two groups
after the experiment. Second, There were statistically significant differences in Raw Color score and Raw
Color-Word score in experimental group, and Raw Word score and Raw Color score in the comparison group of

prefrontal executive functions. There was no significant difference between the two groups after the experiment.

key words : Brain activity-maze program, brain function, self-control, prefrontal executive function, middle school
students
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II. Methodology

1. Participants

AT FdAe Agd= Ha &4 HFEstu 29

g2 TS gidez Ar)EAEe] v g
/@ 201361% r’H}ED]'_Q_E /‘\jzég—]_gi_]—_y, E‘.E‘ﬂ?_] ﬁE]H]E]—
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o AN

<Table 1> General characteristics of participants

Age Height Body weight
(year) (cm) (kg)
EG(10) Male 14.25+0.58 166.89+5.35 61.23+14.68

CG(10) Male 14.31+0.77 163.99+6.20 56.33+11.22

Items Sex

Values are means+SD
EG: Experimental Group, CG: Comparison Group

2. Procedure

o] AT A& fgk AT
3+ [Figure 113 7t}

i

A= tel A

Brain, Digital, & Learning, 10(4)

’ Establishment of research plan ‘

l

Pre test
Self-control test

J

’ Participants selection

y
Devide by Group(20)
Experimental group Comparison group

(n=10) (n=10)

J

Pre test
STROOP Color-Word test

v

Operation of the brain activity-maze program

20min(08:30~08:50), 3~4times/week, 12weeks
!

’ Post test(Same as pre test) ‘

J

’ Data analysis ‘

v

’ Result analysis and conclusion inducement ‘

[Figure 1] Experimental design

3. Metrics and Methods

1) Measurement Items and Tools

A9 98 =4 3%

A A3 <Table 2>¢ Zt}.

o
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)

N\
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<Table 2> Measurement items and tools

Variables Measurement items Tools

Impulsiveness, Simple
task preference,

Adventure seeking, Self-control

Self-control Physical activity examining
preference, paper
Self-centeredness,
Anger temperament
STROOP Raw Word Score STROOP
Color-Wor Raw Color Score Color-Word
d Test Raw Color-Word Score Test
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2) Measuring Methods

(1) Self-control

o] Aol Grasmick et al. (1993)o] 7fwgtsk
AALE Ha & Kim (2005)¢] ®Qtgt =3 27]&F
A AAAE &8sttt o] AAA= F 24719
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AT A54), A7F4A@), 3 7124)e] F 24
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ofythel A 53 (vi-§- 2= th) 7k 53 Likert H =
2 YAt Ao we AN, Hae Heles 24
Aol A 1208 7k Aot} A Hel Fol =55
A7l EAH o] vrgs ou gt A7EAE HARA
o] AA WA X =+ Cronbach’'s a= .850|9 3}
H G A XA T(T7), RHFT
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(2) Prefrontal Execution Functions

AT FofAel dAFH Ad 7l HIHE A
STROOP Color And Word TestE 54 =42 &
€3tk o] == Golden & Freshwater (2002)
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<Table 3>3} Zt}.
<Table 3> STROOP Color-Word test example

Word Color Color - Word

Red XXXX Green

Green XXXX Green

Blue XXXX Blue

Green XXXX Green

Blue XXXX Red

4. Brain Activity-Maze Program

o] Ao Bl e HE-Holz g o
2 243 WA Chun et al. (2017)¢] A3t
A AAE AT A3E BEY R 2B Jda, A
H2 A" g 2] 38 s

e

1) Brain Activity-Maze Program Textbook

o] Aol HHAAE vz 2] FTFAMHit
the Trail), F%3|x= w2 Z7] 13 H(Lost and
Found), %8| x = w2 A19) A3l H7F 231 A&

vz 2] T 48] aAE ZEsth
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2) Activity Time and Frequency

veel Ague- o= BEHY EANE ¥
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3) Brain Activity—-Maze Program

HE|H|E]-wlo]= ZE e AR &
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<Table 4> Brain activity-maze program

Period Time  Frequency Activities
3min Warm-up
12 . 3~4 times/ Brain activity-maze
14min .
Weeks week activity
3min Cool-down
5. Data Analysis
AYE Sl 42 54 A"= SPSS Ver. 20.0
Z2a9e B8] AT BAel Wi Ay
o A, A0 Folake] dwby 542 VeSS
Sa BASAL BA, F 99 AQAEAAL &
4 Ade A 2 BZFdAE AAEAT AA
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III. Results

1. Homogeneity Verification

o] Ao gt A Fofxte] zr|FAE o
AXNFE AP7)se] AL gl s d5w =A
Zr 2 =244 AZ A3 <Table 5>9F #t} A3

Brain, Digital, & Learning, 10(4)

<Table 5> Homogeneity verification between EG and CG

Group
Variables EG cG t p
(n=10) (n=10)
13.60+ 12.90+

Impulsiveness 241 218 .680 .505
Simple task 12.30+ 12.90+
preference 350 1.97 ~A73 644
Adventure 133+ 11.50+
seeking 3.02 3.03 1.331.200
Self- l;lgisvl;al 15505 15405 o0 oo
control Y 357 196 ° ‘
preference
Self- 10.40+ 10.40+
centeredness  2.88  0.84 000 1.000
Anger 11.80+ 11.20+
812 42
temperament  1.23 1.99 8 8
Sum of 76.9+ 743+
Self-control 595  6.78 STL.374
Raw Word 51.00+ 53.50+
score 1268 956 4% 625
.00+ 70+
Prefrogtal Raw Color 45.00+ 48.70 897 381
executive score 7.50 10.67
function Raw
50.90+ 51.30+
Color-Word 280 917 -.100 .922
score

Values are means=SD

EG: Experimental Group, CG: Comparison Group

2. Changes of Self-Control

H AR
oM EAZHOR §3 Jo|7} g Ao T et
tH(P<.01). vl A o] w3 A Aol Hit W57t
o & Foz At Aoz Yegon, ot 23

guel AEAHe Fohsd e olviw,
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<Table 6> Sum of self-control between EG and CG

. Group
Variables t p
Pre Post

EG(n=10) 76.9+£5.95 67.00£10.23 3.465 .007

CG(n=10) 74.30+6.78 73.90+10.33 .159 877

**p < .01, Values are means+SD,

EG: Experimental Group, CG: Comparison Group

]
ZS|

12530 B}l <HEH|El-vo]= 22
A 5o 2A7lEAE 89 WAdsSe] dg [y
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=
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<Table 7> Changes of sub-variables of self-control
within the groups

Sub-variables rou Time

of self-control P Pre Post P
EG 13.60+ 10.60+ X
. (n=10) 241 2.46 2.689 025

Impulsiveness G 1290t 1200+
(n=10) 2.18 2.35 938 363

EG 1230+ 12.20+
.096 .925

Simple task (n=10) 3.50  4.08

preference CG  12.90+ 12.60+
(n=10) 1.97 2.95 303769

EG 13.3+  11.50+
1.561 .153

Adventure  (n=10) 3.02  4.14

ki + +
seeking CG 11.50+ 12.30 1500 168

(m=10) 3.03 2.80

i EG 15.50+ 15.00+
Physical (n=10) 357 330 667 521

activity CG 1540+ 1540+
f . .
preference (=10) 196 2.63 .000 1.000
EG 1040+ 8.60+ -
2.714 .024
Self- (n=10) 2.88  3.03 ! 0
centeredness CG 10.40+ 10.10+
44 .664
(n=10) 0.84 191 o 66
EG 11.80+ 9.10+
Anger (n=10) 123 3.21 2119063
t t 20+ 30+
emperamen CG 11.20+ 11.30 148 885

m=10) 199 271

P < .05, Values are means+SD.
EG: Experimental Group, CG: Comparison Group

919 <Table 7>°ﬂ/ﬂ Wi ukel o], AE Ao

A5 Ad U FEHEP< 053 A71FAP< 065
A EAAeE an& 2pol7l 9= Ao LERYG
ouf, wagke] A= freld Aeolrt v
ket

1257+

)
o 10 op

<Table 8> Comparison of sub-variables of self-control
between two groups

Group
EG(n=10) CG(n=10)

Impulsiveness 10.60+2.46 12.204+2.35 -1.488 .154

Variables t p

Simple task
preference
Adventure

seeking
Physical

12.20+4.08 12.60+2.95 -251 .804

11.50+4.14 12.30+2.80 -.506 .619

activity 15.00+3.30 15.40+2.63 -300 .768
preference
Self-

centeredness

8.60+3.03 10.10£1.91 -1.325 .202

Anger
temperament

9.10£3.21 11.30+£2.71 -1.655 .115

Values are means+SD.
EG: Experimental Group, CG: Comparison Group

el AAIgE <Table 8>ollA H&= vpe} o] 12
Eote] meel e E-w o] =
FoAW 7 AolE AWE 2% AEAYY
EAROE Fol@ Fol7t 1}

zRad AE

2. Changes of Prefrontal Execution Function
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o] AXNFH A3 7|52 39 Wl
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<Table 9> Changes of sub-variables of prefrontal
executive function within the groups

Sub-variables Time
of prefrontal
) oup t p
executive Pre Post

function

EG 51.00+ 56.20+

Raw of Word (n=10) 12.68 1420 070 129
score CG 53.50+ 62.20+
m=10) 956 1054 270 000
EG 45.00+ 53.40+
Raw of Color (n=10) 7.50  7.50 -3.360 .008
score CG 48.70+ 59.60+
5. 012
(n=10) 1067 1198 % 0
+ +
Raw of EG 5090+ 55.90& ... .,
Color-Word (n=10) 8.80 6.44
score CG 5130+ $8.10= 0
(n=10) 9.17  7.95 : :
*p < .05’ **p < 01’ ***p < .001

Values are means+SD.
EG: Experimental Group, CG: Comparison Group

1257re] 2l AEnjE]-mlo]= T2 I3 X &
T AAFA A8 75 g HAdEd I Ho
b Aol & AHHEH thEe] <Table 10>rhk Z T},

<Table 10> Comparison of sub-variables of prefrontal
executive function between two groups

. Group
Variables —p o0 10)  CGn=10) P
Raw of
Word 56.20+14.20 62.20+10.54 -1.073 .297
score
Raw of
Color 53.40+£7.50 59.60+11.98 -1.387 .182
score
Raw of
Color-Wo  55.90+6.44 58.10£7.95 -680 .505
rd score

Values are means+SD.
EG: Experimental Group, CG: Comparison Group

Brain, Digital, & Learning, 10(4)

9] <Table 10>¢] AN wst gol, 4
dol AME, MY UHFE % AY-vel Ay
olA T A 7ho] FAMOZ o8 olvt
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IV. Discussion

1. Changes of Self-Control

o % hﬂt} Oﬂ? Sung et al. (2014)9 =7]
zded I oo Agxde A7 EAE
o

© 39 WA fFosk AolE RAYE o
dog AXA3rt, T3 Choi et al
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SgeEs vz 27% st Bl He AY
§ AgsEE 9440 §70 2RgRy uE
2712 Agses F5S ek, 449 wE
g F= ge wu Je F5S zA-ns,
BHE 0w SoA B4 49 3a, F9 2
So Mz 37 $% B3 e A% 9% 89
2 BAGY 2R o]z wA BEEL AU
EoAge) FH SN g1HA BEE G, 57
Mol FEolt WEL AAA AL 4G, 2alel
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