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s 493 2e A AAgEE A7)
235 Tl ol A2 WsE 1A
& % 99717 AAN)E ofe] SR Tl A
A Waph Jepke A7)z, 6N e
g o] A A3} A2 AN el ol A
2l 94990 & 4 9cHDas, 2016

Kwon & Kim, 2021). ogfgt Tl A

Tl A 013101
AAZE Z2a9 F shel A= (Kim, Cha,
Kim, Kang, & Han, 2015: Park, Park, &
Gerrard, 2009)« Aol AlAe 7], A
282 Sy e BIE e Aew @

)=}

eREd, 59 Bt e, 34 24 59, A

N L or 1r
o
o
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=
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5t AF3IA SRAto| A9l o3k

2 Hu¥thKim & Seo, 2004:
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ox,

A s B opde} of A7lel 49 T4
AMe A2, ey ¢ e Asldee
Aol Al g3k nE = lgol Helxit
(HE, #9974, $14, 2021 225, 24€,
F974. 2019). stAT ol = -] A
TN e AEAE olgste] A73elart wle
FHAQ FeEE uigto g YA A HeE 291y
7] wzel AA ojmE AR vAYES

ol A4 W ebgeAe A4 0w 89l
& ¢ ivke @AV BT, £, 274
2 AN HAE T5E AR & YA @

94 (prefrontal cortex, PFC)o] A=A 2 &fn}e}
22 o] 38} 949 (subcortical region)e

o
lo
i
2
o,

3lo] 3 98-S sl= Ao w dejFa, 3] PRC

o WA 2ske FAA M (B e EF

o) 22 el ko] wslel o] e Ao

Uk Aok Silveira et al.,

H]th g4 a*éii‘rﬂ]

R A B 74

7]‘11 63 33} %Lxéxﬂu XcW
goals)9} #&o| Q=



A7) YHE Sd) me AAuak dx wae vug4 248 B 944 a7 109

(VmPFC)& HIZAZ 7193 A2 B7] 2 FAF B F o 20% B0t Afgde] Wk v|giAA Aol
slef 23 fedo] g}, tixder e EE el AU} Ftsle SHA AAIe WA Ao] ik
dIPFCE 719} &4, 582 24 9 3]9] £ J?ﬂr i Basiith,
do] glom, Q2% vkt ymPRCE A4 719, A THANEH, AALT 2 5 Foo e AT
3] 571 % 2Ef 2 i3 4340] e AR By §f v HiAA A3 E SR g AN
Hohk(Silveira et al., 2019). EREAE H HA 2|etd FAwst 7o EAe ddo] e Aow
%(electroencephalogram, EEG)E o|-&3at %A Bolth. o] AdgH sHEA AlelA AAZE
AN te 95 e AT FoolA Ak & 2T 2 3B A AT FAHQ A
e BE At olfold v 7MGight o] e ALow dSHAT A3 i}, AAZ T
hemisphere hypothesis)o] AZIEMAT, 257t P, &5 2=, 4 A4 wepx] 1 455
ety F W Bl XA AelE v o] thah Y#HAo|A] Kgt Ao| Abdeltt, EE o
Atk 7Md (valence hypothesis)o] Bt diF 9 A4 e wedt ALE AASE(47]) ol
Aoz A5 1 thKwon, Kim & Kim, 2020; 349 A4 F9&5 o]&3 255 FHez o
Wyczesany, Capotosto, Zappasodi & Prete, T2 FH3 HAR FHF Zo] AA9 o
2018). O“OHEU* O] SR AT 9] dubst g B 25, 3§ o2 24 AU A
(8-13Hz) EA3le +4 XW 233 ek Ed AgEI gAY ddo] e A7 W
gk o] gla, FHE AT 99| dust EAshe 2hel| ofule WA} AeAle AP Aaete
AR A 9 A B9k Bo] le AR HeY = o Sste H o gl vk 283, tiRE A
(Coan & Allen, 2004: Coan, Allen & PATE 3N FEHer AR A PAH
McKnight, 2006; Davidson, 2004; Haehl, S #EY7] wiEell 2 s GAIAQ @Al
Mirifar & Beckmann, 2022; Harmon, Jones & A ofU¥ A|&AQ1 #slel| thgh Zg oA vepd
Gable, 2018; Kwon, Kim & Kim, 2020). |9k ZIRIA] ®oe] =gt dl ofzgol Udct
& oy AT we] HiiAA 2dske it b Aad A7l Rl HiE FEE
A Aol Sle AR Budu gt & & Bl A #eo] e AARYTH =
o, &F AEA nE HA 9] WSS EEG Ui+ ojulet M3yt Vef=A] AFdos qiged 48
A W] HSkE ol dol Gt wEw, A Aol A71EY. ofd] & AFeX= EEGE %
A3 25 AEAIHE0E) oA i w W] st AAd7] RS e R E A B

-|~
—
=

oA e el 7kt &5 A&l o T o Hojd e P9 HgE gy v
AFE sl Ao Uesth (4%, 2006). 2 A4 255 Baf AF4o gt wy
21, Ekkekakis®} Petruzzello(2007)& 5 & A7) AAE Qo] AlAEEe F24S 14
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1. SRR

2 A7eiiE A% 29 158
jaroz

EE

Atel Jolb|2 sk el Y

o Ao Adtelrtn AdEE 1999 ofghy
(M=15.94, SD=.72)% 229 4

—

M=16.09, SD=.68)< A73cizz A4t
EE ddAe MR fEAEA, AR BE
T8 7dqo] 74 UlUP(M=157 SD=1.78) 2%
z= Ak,

7t A7 (between-gr
oup design) = st AFFARE F A HA

T FH(Taekwondo training group, TG)

20”Ur AR (Yoked group, YK) 20822 1}
ol 975 Ageigla, HudHE adst]

< sttt TGRS vg] Agd 2% Agd
uieh L7 AT e Hofsisint ¥, YK
ke ga® $d 717 5 S SR
7ol glo] A7) SEihE AAE

EEG A&t 23N EA7F ok
ddE= 199 dolHE AAstd F 4089
EEG HlolE7} HF #4904 AHEUT
A3 A9 5"‘3"(} 5’4 Jﬂr% A%k

g9 AT AT Y
A0 0 HEE Heda g B¢ 07

& i 253S tee A9t BRG 34
T TEH ABAITH AT} Aol Holeh B
230l 93, AT AP BAZ U9 55T 2
& 7] gl UAAE Agag. 1 el A
23E30] YA% FAAE I94 AYAN A

14
2
=
=)
&
:r
:r
5
[N
@
9;

2 A7l A8 A, dFFRY FH4 &
oF & Yol 93] Beck, Epstein,
Brown, & Steer(1988)7} 7l Beck &<t 4
=(Beck Anxiety Inventory, BAI)E 01*9“'5}04

AABET o] ARk AY @ FUg A)F
R

M ofy
3

o

o |



Aar) BAE S e AAue: gy wrel Mg dd S4gd B Bad AP 111

Jg]a AFE 8709,
2 AgoM = QEEG-84E (Model : LXE5208,

Laxtha Inc. Korea)s AHE38le] Ho|E1E 3

4.

n
m
=
H1
4>
r

sfof 712 &2

[

HAE $8L gie o4 ¥
(2", F27)3% 7182
7)) 2 ENEF1T-4HE 748
e AG2F2ATAL AAZ] Ye
of FAE A& BE AP
a3 FLE AYfsta 5 534
slglon, 9d 47 A7k 30%0l%

i L=

A7) gzo &
o HEE FEd BN &
J Qlo] Addiz

f:g

21| BAI9} EEGE 24399t} AR =
9 Aol AL, A
=

1
9 4% 97 o]

e 10
=
ey
[N

1
o,
flo

a,
Q2
=
A

IBorr o ol oxl o oxb
_>|~_1,
e
2

<
k3
(Jasper, 1958)¢l uwel A G (region of

T
interest)$! Fpl(#= AAFH), Fp2(+= #A
[e]

i

H
% 5o Fsln, aks AT AT
]

o
H
vt Apole] RAHAY. IFAL(EOC) 712S

[JR B4
FA8 T MZ8 (sampling rate) < 512HzE
ARtk 242 Sl AFEAAAe) g A
(shielded) B2 o]F3d & Hokd AA 2 &

T U=T AT A7t SR8 HH

Session

Min.

Weekly programs

Day 1 Day 2 Day 3 Day 4 Day b
Warm-up 5 Running Music jump rope Running Music jump rope Running
. - blocking &
Training 20 Step Step Target kicking Step Stabbing
Poomsae Front kicking Poomsae Stabbing Poomsae
Relaxation Relaxation Relaxation Relaxation Relaxation
Warm-down 5 . . . . .
exercise exercise exercise exercise exercise
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J8 1. EEG £8YY

4. A24H

79 dlolH= 1~30Hz tellA o2 (filtering)
H 2152 Telescan(CD-TS-3.1, Laxtha, Korea)
Z2E o 83] EOG artifact(x904V) & Hefs}
ek o=, Band-pass filterE &3l 0.1~30Hz
2 FejES AT 28 A% AR delEe 1
% 9%% chunk® YR &, alpha(8~13Hz) T3
tlelld FET(Fast-Fourier Transform) 4 315
t}. o] IS Bl A& Pl tXEskd EEG alpha

power #elch.

] bkl BgiAA BEAS %;H k]
(Absolute power) #ES AAZ2(log) = Akl 7t
499] log alpha power den51ty4 EE NZ319]

th. EEG i ¥ B9 ghe 5 oie =gt
(value) ol 25 o 2gke W o] EEG | vF
T U AoAE(og  R(FE-LERM:
Henriques & Davidson, 1991)°]t}. Alpha power

T U ggsie} whjsly] vl o Wil A
o] A% H57h ()Y 7 W@fﬁ T Fut
T GPE Irleta, £54()9] A
FE fue] SAslE onjgit, 1?41 %ﬂd ofa}
T A mgte] 09] 3wl iAol gle Ao
2 2 dE 50, &4 olst T A th] vl
ko] 781 -0.012 k] Eg3lE owlshAle,

54 oJak Al Akl gkl -0.009+% BIThAde] 2jo)7} ¢l
= A0 M Hc}. EEG W Hluld zlo] A& A
£ Matlab R2019a ZE2I35 o-g3lo] A&315t).

F

o

o

1

5. A=A

B Aol e gk 7k Aol 3 Fopuy] Y3
AF4Y (Fp2-Fp)# AT °§9%<F4 F3) 717l
gt Apo] A\ gkl i Z% = “Al o}
oﬂr/} lg]-y ;(1 o 251

aAlstaA ARLARE 2F % 1%°§°%<Fp2—Fp1>?%
;ﬁ 99 (F4-F3)¢] %}»} x}ol 21%; el thek s

o(
it r
o

il
rie

3

BAIS] Ao18 2ehis] el SREE ( 492 A
NS, R AAE 7 BAT AolS
7| 9 HSEE £ ARE AN RE FAE
SPSS 26.0 TS AHestel BHHGCH, 5
AR feleze 052 Agadt

. d+2s}

1. BAI
AFelRlel FHA b SEL Yols] 9l
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2. EEG =t HICHE
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19, pC.05).
-782 38 p
2.021 38 p(.05

-0.14+0.28
-0.04+0.52

0.30£0.73
-0.04£0.26

-2.331, df=

5.4 3}
TG
YK
YK

Wo)4 Aol7l AL 0w 498 Ao e

(Fp2-Fpl) HIthA Akl & (log R-log L)

A7

(¢

df
8.409 19 p(.001

ol YK

=
Aol 7F vehtAl egsktt

98).

Ace v

15

-.249 19 p=.98

H

Sl

(t=8.409, df=19, p{.001).
}

°
pal

M+SD
46.05+7.66
37.75¢4.07
46.30£6.44
46.35£7.19

19, p

(t=-.249, df=

3. BAI AJH-A}
QK
A
R
A
i
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YK

pry

AN FAAE frofdt At vehgth A
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At A A ] 87 W o)A E 2l
57 frelgol gl Aow vepat(t=- 249,
df=19, p=.97). EEG th¥l W7 W]t 7o)

AxE AREE TG ARlNE BT 49 F

E S5 NEFYY MN-AE B Hin 2MZL: ISEE AY

Ad APl M+SD t _df _p
A 0142098

TG a0 g 231 19 p(05
AR 0.040.52 -

K s oomogs M9 7T

0.6 4 APE

05 | A=

B 2. BESYY U ROXE 2AZ

A 7 AFYS(F4-F3)e vt Aol &
R, =

=
o
o
fu
A
—r
2
S-S

p=72). A, BHE 47 Fole U 7 ]
& A5Gl He Ael7k ek, TG 4%

A 2Ass HYltH(t=3.653, df=38, p(.01).
TAAR] HfA AolARellM e BAE 71 F,
TG AollM Fat(F4)l vl 2ht+(F3)7F A
= 2Askd Aoz vehon,

=
R
ol
—o
=
£y
ik
ox,
ot
I
S,
b
K
=3
9
e
rol

A7l A M+SD ¢ af p
TG -0.0120.36

A} A : - -

W K 006053 38 38 p= T2

qx TG 0312055 g e5a 50 )

YK -0.22+0.37

A 5 o] A7 vt Wit Aozt A4
o8 folg Aoz yepsti(t=-2.145, df=19,
p(.05). FAIFCR, APt vlaste] Abgel £
A F(+)9 vt A 243t AEEI
A, YK fetellAe Abd 3 At b H ol
Aol Al 7k SAIA Freldol gl AoE YEh)
tH(t=1.081, df=19, p=.29). EEG th "
Ho A AolA g5 AuEd, TG dgdXe H
e 78 Fol| $Rb(Fp2) 2et 2 (Fpl) ]
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2018)o] wed, L] & TA TS obiy] Ha) 2399 A7E TR £ AT
&l AokETA, A A1 AMA S, & AN APAT Ao (Fong & Ng, 2011)elA

: 4 g4

BQle] o3 W7k 5 AHAAL, B SRe A HAR o e S LFEEWHATE)

a3 ACE Uent B A7e 298 ANAT. 3 494 98 2 AR ANEE AT 4
G U oY B4 29 AjEe, BhE A9 W7 e Ao Y gelE e 3

SR A% T A AE Mad A A% 229 ANRE EE £F 5} 79

Aoz fol@ ARt Ytk PAldeRE Y @%cz AuEd AIATHAE e

A%

A% 3 FeoAqut S (Fp2, F4)dl| vlsf ¢ 2014) M e A= Fith & e A E
Ak 2 (Fpl, F3)¢ E@i}ﬂ wEEEE,  Bo] BAEEE % H 1t
HAE £ o Hg] ¢ Fof] fojg Ay FuiiA Aol 27} A Uehdtia B aste] &
(Fpl, F3)o €43} ‘/}F/P’Lﬂr oj¢f Z& M|t} AT AHE FEAOE ARG
24 %"‘éﬁr‘{* AAFH (Fp2-Fpl)8 154 & G Aol Fr| R Tt AR S Al
RN AT A 2 e A T T BE ) 2] Hg) 2/t o]
= T"r«]fi At depsted, 56 g 0 Stk Aojth, gk oR . FAldlw iy v
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) =& 202 Ugyith o) 2 e 4 9l=tl(Davidson, Coe, Dolski, &
g Age A0 HgAE Fd Fojd wE 723 Donzella, 1999; Kaur, Chinnadurai, Chaujar,
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A A7 253, 384 A7 SRS S 2020; Stewart & Allen, 2018), AP 2% Ao
ek, v, AT 2ol AN A7) & A LERd ] Al AolRte] S nhE
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AR A M 7= & & Yo AXE o] B 158k 18R S0 9Jgks sjo]
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Affective Change According to Taekwondo Training in Adolescence: An
Exploratory Study on the Asymmetric Activation of Cerebral Hemispheres

Sechang Kwon(Korea Science Academy of KAIST, Teacher) -
Jaehyun Ha(Keimyung University, Professor)

ABSTRACT

The purpose of this study was to empirically investigate the changes in emotion caused by regular participation in
tackwondo training in adolescence through cerebral hemispheric asymmetric activation. A total of 40 adolescents
participated in this study, and the study was conducted by dividing it into a tackwondo training group and a control
group. Taekwondo training were conducted for a total of 3 months, and EEG was measured before and after the
Tackwondo training. The main areas for EEG were Fpl and Fp2 of the prefrontal area and F3 and F4 of the frontal
area, and data analysis was performed by calculating the hemisphere asymmetry difference index (Log R-L). Data
analysis was performed using Windows SPSS Ver. Using the 26.0 program, an independent sample t-test was performed
between groups for hemispheric asymmetry difference indices, and a paired sample t-test was performed. In the result,
a statistically significant difference between the groups in the prefrontal and frontal areas was found. In addition, there
was a statistically significant difference between the pre- and post-measurements in the tackwondo training group. In

conclusion, negative emotions decreased and positive emotions increased through regular tackwondo training,

Key words : Taekwondo training, Hemispheric asymmetry, EEG, Physical activity
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