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718 WAl YT WP BE FHATAE vaEA

25 of ATk BUE Ma] 439 A /1 Bee] fF0) ME FHY210] Adkels s G Ban S vlaiAs
L Ao Bjo] gtk

2% GAs] 93 DA UEREA Qgek AFFROl dRlelx Yol gt iy AelE
EEFSPRE B3] F 1292 AR S AR 1457, ARTLAE AHgstel HAst

Znt Zgpaeat waeloly ol e wap) 4] LeEel e BAA Folde tekion, AF BAAT A B4
S TIN5 ACE Uieiont, 2an ohbE BAAOE o8 L) AFEAS AAT A5 At
FAL, AT Al TelA] b e Hrhele tehiich, B, v o Basiel A0 22 mE A Goe
URERRA gkt

Z2 ST AN © 42 73 s
W) S A e A oﬂ sagel 7%

FHOl F54Y 71s, HHE WA, Tk, RN, dAP
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eolyz} w5l wet WAy Hej2
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Agaicha wapzle] Ahaee ¥ 4 e Ao wek,
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vl
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.4 & THMaitra, et al. 2003). & 71ga} 22 b
o upsRol abtia ¥ 4 9k
H|o]&] "rAL 1|9] H 2 7H(broca’s area)d oA

e YA AR 208 EAY &2 |, Ade )
W A7E WomA | 2 9 ik ojeja anjg PO U OF BHE AR Gesiae A
Aolg}t sl WAL F£90) & 48] (paralinguistic sound) Barshal SR FeeAe] e shetl =EE Fral
2 ol7lo] YAREL B ZATEES 51| ofat ko HaEan %E]-(Glnslame Lucie, Jessica, Sébastien, Alexis,
16 =

SRR El uZiRRkaL 2 2= 9)rhMaitra, Curry, Gamble, Mariano & Stanislas, 2000),

o =] o] AO o A= 2]
Martin, Phelps, Santisteban, Slattery, Thomas & Telage, OR&® HE7e] 5 B el i wdelt
003) ZAsla, B2l g9 HRenk 4483 4580 o5
CIRIR WS WHRINE BT LS Ay ooy OO0 AHCEEE FAAR SITBOR & Buccno
&71ERS @ Rlojis AFALS & H
AL 222 olo]d Hhd(verbal o]k SHal, 7] 2004), E3F &7HERE FFol= A Sk ANEORE H
S 20, $242) WRLe} go| dojoz o =7t TR SRS o ot e :ZH o ;

Az 518 H

3k 9hA =2 6]0lo] 2] ¥HA (nonverbal)o]akil TLEE} T o] Hsr} A ufj Wy HHE Herl ool ojmto]d
o] 23} Hrk= oA W AlA9] SAYS AT
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A7) Qlckar Harw)ar QJok(Binkofski et al,, 2004; Toni,
Ramnani, Josephs, Ashburner, & Passingham, 2001), ©]
23t FRol A WA Ax = T 7F IAE QS5EHs Al
WATE Awngl LEAo], L, Wstelq A7}
e ofstollm gle}. 59l 264 WA A 4o
g WAESEA XS SR ek Yot 2553

71&& dL olo

255 mwﬂ e sicte
ool A a3t AFEA L Hol gk,
ojefet WM IEE o] FoAHH YRS AAIS]
A EH Kangd Yun(2001)2] A& oA+ 78-S ARE-3}

Hol &5t

=

© 203} 78S ARESHA] g T 2ol YR 5
& TSR slo] LEAFALS ST 2 &5
A 2 FY W7 Ao r MBS AFsieE 7%
= XS W o g ErdEe] FYEca Bast
ek EFF S| A9 718 AABHA] @k o Bt
718 AR 270N 58S 9 *l e TR
Aol | oF 382502 27} Prty Husiact, ohA

o) eEe Al 7ghe ARt S A7) BEAol
Aoz 2ee] Sl St Aol
ol Fels MHAT AT J1 P 5
1% §lol, 71 AA ¥< o, 718= 2A 9= )
% 7HE 219 HJrﬂ S AP AS Al diEH
2] eEyeale] Fraol of 13 Z71EE Anpt v
Jal, EMGERA A E 7518 A2 Ao] 7ghe: A 24|
O AWTRE AN 28 Zojo] Je A AL
2 YePgdthlee & Jeong, 2017). o}&E] AFAA o 231n]
B SHETE Bl HaAe] 7]g o] U ke
+5sYS 24T A E&X}Q} SRR A 7
2o o Zdjuk(peak power), & L (total work), Hat
1} (average power)7} LYA|F O 2 H3l HTHKim, Lee &
Lee, 2019).
o]FUE Azo] WaEe A7|F AlET} AT
1AL SPaobs T80l AR THglA 7]
g EE B Ee FRel Hol o pe
87t U=k AL o 4= 9JtkSon & Kim, 2011),
54 A 1T e H 2EA7E 37, A
Aoz v = QAN AR C ' 5 wRle] 52
0] Z7MAIA 2919), Faked] SEEUS AL

10}{“
:?l_‘.

1.

ol

-~ Jm re

4>

ek Aolet, ol2fat BHolA slgo] %
M| 71& AR, S5 ol 319 A4S ol ALE
Hlof A7 BAE | Akagge §F F oAt
oF euEo] thi| Ess Fote] W EuiR|A H=d], ol

, dmol ol =t AdE ASAIA g7t A
AickGeong, 2003). olefgt 71 AL AZ2ONE £5 4
3Yst7] sl 25 W Ak wokl, H:E W 7t
2glo] U] o|RjA|ER Gk oA Wi 5T
2 ol W Aol ke AS o & 9o,

ol7]A FrlEe 2 A 5o AR X}Oloﬂ
ue} 22912 9F BAGlo] 3wk S ((pal lta) [kal)
3+dS([bal [dal [gaDell Hlaf 71 #H|Hf A &AIHS L}E}ﬁ
th= ZoJthKim & Choi, 2016). A5 AIA) FollA] Lreft
UE 27te] Weuith FETR), ofolF), 4L
(&), Ao, =2(Pe) ol Tg7|o] thz7] we
o|thEncyclopedia of Korea culture, 2022), thA] sl 2
Suje} whgvo] slAlEAr} AER Aelalo] 2t
2t v7] do] 0] 2Ae) Jae vk 2ol
th(Kim, 2016).

ol gt o] F 2 E Ao A& Kangdt Yun(2001), Park
T} Yoo(2005), Jeong, Lee, Oh, Lee®} Lee(2009), Kim, Lee
o} Lee(2019)9] HA+AdollA vt 719k 79, H2At
e T I L
H-reflex(-5A145-84), MVICEHT =94 S2A 4=
2 iz #3992} P2 ekinie 97
Aslol FB3t Ao] ohlzt W] 4 Al JIHE Y
o 23 gEto| ol mE S5 ARl &
o1& EFIsHA] EdH Gentilucci(2003), Oh, Jeong, Lee,
Park T} Lee(2016), Lee ¢} Jeong(2017)2] Ao FE31%
o %, 28 JIEHe AgsIERkE el W] o}
o 550 Aol 2 LEAARIAT 54N ATt 7
wrom Uehdot, 4e A2 Atel AR o
A7\ oet £00E T2 Ul £
o} Ajolla] WS- Sfuls} gl Welo® 28 B & ]
w0l

wfebd] 3 ATolAE B4 eolgat gl WAl 4

g YUY
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ok s=lo] gk TARS AZo] olFoiAt AomH
ofu] Q= FIE AN T S 9 Aol

I. d53

1. A7

B 79 FAH g 4Ea7] 919 Grpower
3.1 Z2 WS Agsiein), oldf, FAA 29l IH HpE =2
0% e 5 wniAs) 25, BA ROl 05, 44
95, T 14, WA 253] 2 Al © ﬂWXH an=
% 1290130c). olo] uje} & A7 BHE FAal] 9
e A=F 3ol Foete Axiie] tijolA] A4
o] ol kY AelE BN M4ES AR 33
317] 93 HIE-E R EFEHH (non-probability sampling)
o] IFHEEFZ(judgement sampling)S ARE-sF] & 12
Be] AP sl ATAIES shet B
i FAoIu egolol giglen, 54 A o] it
A 24aY 9 AR el og 49S B A7
o] FYA o Mm-S o tidAkE STk Table 1),

Table 1. Physical characteristics of the subjects (n=12)
Agelyr) Heightcm) Weight(kg)  BMI(kg?)
M 20,91 173.25 70.51 23.48
SD 0.83 6.99 8.54 1.3
2. A
2 Aol /\}-Q A1 AR = (Table 2) 9} (Figure 1)

3} 2t oju) 54477158 24517 $18) Humac-norm

(CSMI, USA)S AF%@‘}&";E}.

Table 2. experiment equipment

manufacturer
CSMI(USA)

product name

Humac-norm

Figure 1. Humac-norm

3. ARt
2 T S U S B Gulrt 2 A
AN AAEeH, Ay A AFAEA 2
o) B Be 2|7 oAk Sof g A 4
APBETL o 5] S A AR S Gl SIS Al
7) $18) AT S| ET wEe] S ASATS
H}

= A= 7IEEA, HlkolA 7P 7120l
F= ‘ﬂEPXP]O]E]-(Kukhwon, 2022), E3F Humac-normo|
A ABERE ST 544 24 A 1 AR 2
oM B4 570 B 4 ok S 7L slo] )
£ 55 A= AAsHA =]l

SR AHS 9P TS 3 Aol o) A
3 5 spAEe] AR 2RE2NL 2
o, 9z} 3] AZ = (chair rotation scale)?} &} 1174 9]#]
(monorail scale)?} W75 Y (ROM: range of motion)

E ugdxlo] AAEA ] HrE A5t o] &3
o SATN5E 25ab7] sl 34 53 A Sletol 2
257 Qe 15T gEE TN 4 dES YHe
2 2R kR Hojo] 2emAE 9] A H o TR} B

dg o g 09 ol WSS 249 5 salel
&2 Bl 3L Q8] SaEsA Slskeln. ok
274 A mREZO) 49 12 T HolE 190°% 4459

o S ) e s
ofuf, A5 A 9fo) AL Hele: A o Hrjae
H]-8(Peak Torque: %BW), A= G 42 Ht 2k (Average
Power per Repetition), & A& (Total work done) 2.2 4
Asttt(Lee, Jeong, 2017). E3F 5541715 54 Al
180755 53] WHEshe 13] A3 1= -50]7] 2o
FAARRE glo] RS2 Al & 5 Aol ol 4
Aol o3f Whasahs AEsHA =3 o= glA =l A=
o] Alg|Ado] dropr| | 3R} ©2(subjects mortality) &
Ao WHHHES Asie 4 ok weEc
oleigt ol$2 18] A7 F AFTIIAES] Aol 24
3} 2o wol B ERpHOR AN S8 10-20% Hr
of 7hie 2708 68 WAko] A ks Asele)
w2 AR wet FA 85 AREE 3024 FUsHA Al
3l A =2 AlFAS SRS HTudor & Carlo, 2015;
Fatma, Cengiz, Fatma, Aysegul & Egemen, 2016),

HHESIEE s,
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Table 3. measured content

measure part angular velocity repetition  rest
knee joint 180°/s (muscle power) 5 30min
4, 7|gHdy Ejo|dat 3R

Ul AR £ teluA o] B2
WNHOR o, 9F F) 371 el i vlgal

‘oFe} ol thes 3719

SE2 QAo 7 o} B}

5= €
U gl e Bz e 229 HidS G,
stop)Z el AW 9rE AR Sl
(National institute of Korea Language, 2022).

T 7HA19] Aol whE 7] £ 7F F o (Peak

torque) 2t §HE 1 B#ake](Average power per Repetition),
& d=H(Total work done)y& FAF .2 24517 ffsl &
2}7]12 AAJE u) (Table 4) 7} 7o) 7|3t §lo], 2= EA]

off o, Apar

F 571
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Table 4. experiment subject

23 ‘oF, Az FAl T, A3 o A o

type shouting timing pronunciation
silent A, silent -
nasal B. simultaneous execution ‘a
sounds  C, after performance ‘a
plosive D, simultaneous execution ‘pa’
sounds  E, after performance ‘pa’
5. Xt=x{2|
B Atof|A A H gloJE]= SPSS v.27(IBM, USA)E

Table 5. comparative analysis of peak torque by pronunciation and timing type

A 713 sel whe

2 A 458 dolei A% A ALk 3
o Bk B

Pt AEoly fFol uhE M) Ao
3} 4 o Batele] Al Fte] dhet 22ke] Aol
U A
ASION, HIHFE IR BAH ROl 052 A

Aok oI, 7195 1t Bol FAACL feloll

2o & Yepd - Mol ARSEAL Duncang ARE-S)

1. 7|BSTt WAl Q0 M2 WR| Al
A A3 Hlm
1) 7IBeSnt LAElY S0l T2 LR Al
ST ATo| HThZ2 bl
713t wAEoly faell W2 W] Sa A &

)
i
(> L
rlJ
12

ZojEol| o]z} QA Fsk] Sl o
YufA] BAREA (one-way ANOVA)S AAEE Auf= the
(Table 5) 9} e}, 1 A} {04 0.057]20% SAA

FoJu)gt Aol & YERHTH(E4, 55)=2.860, p{.05),
S7H&2] 7% Ao B3l BE 0.97%, Aof| H]3l Ci= 5.16%,
Aol 1]} D& 15.89%, Ad]l ]3] B 5.72%2 Z7kete
Aoz Uet A= FA -9 7h 7P w2 57 UE
Aok SAA ool whet ZHzke] 7St W/ ERo]

W el T W] 4 A] S Alo) Mool

(Unit: %BW)

exercise type n shouting timing & pronunciation M SD 4% F p Post-hoc(Duncan)
A, silent 163.08 21,29 0
B. simultaneous execution ‘a’ 164.66 16,11 0.97
Extensors 12 C. after performance ‘a’ 171.5 26.04 5.16 2.860 032 A, B, CE(D
D. simultaneous execution ‘pa’ 189.00  11.89 15.89
E. after performance ‘pa’ 172.41 26.14 5.72
A, silent 132.25 27.09 0
B. simultaneous execution ‘@’ 132,50  27.15 0.19
Flexors 12 C. after performance ‘a’ 116,08 28.87 -12.23 2.938 028" A B, C{(D,E
D. simultaneous execution ‘pa’ 141.83 17.95 7.24
E. after performance ‘pa’ 149.00  22.32 12.67

p05, A%:

[(b - a) / a] X 100%,

[(c - a) / a] X 100%, [(d - a) / a]l x 100%,

[(e - a) / a] X 100%
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#ol& FAHOE F5] 93 Duncan AFRAL A T ALY i o Hguielo] Hol7k x| Faty]
Al g A3 71g glol, A BA-OF, AT HFoF,  9laf Al BARRA (one-way ANOVA)E: AAIF 2}
A3 AT o] ulg) A AT /@S AN W = The (Table 6)9F 2Tk 1 ATk $0l4F 0571%0%
A 2] BFo] /Mg Be AL 3 T 4 BAMoR fomigt Holrb thehiA eRITH(FG,
55)=0.507, p).05)]. 57H&2 —°r Aol B|5} Bs= -1.78%,
0) 7|EHtS T} BAElO|L SF0)| M2 2xi7| Al Aof| H8| C= -9.39%, Aof| H8 D= -2.19%, Aol H|8}| E=
SE =229| 2oz b 5.31%8 7thdle Aow ufa}y;u}.
F}HFO 7] HFA = u 23 Al &
J&;j] ;;;;ijli}om ]azizl ;;71};1:1 o 27IHESNUEEOR a0l uE uA| SR
. ) =229| Bs g B Hlw
Lufjx] BAHELA (one-way ANOVA)S AAJGH A= the
(Table 5) &} Zth, 21 A3} ol 05702 FA4 7123 gt o mE WA ¥ Al &
o2 foulgt Aol& UYEPATH(F (4, 55)=2.938, p<.05)l. A =9 W o Fatutlol Zpol7} Ql=A] #5}7]
S7H9] 75 Aol HIs B 0.19% S7FH3laL, Aof H]sf Q13 Al FAREA (one-way ANOVA)S AA|gE At}
Ce -12.23% 748kl o, Ao H]8ll D= 7.24%5 7153 = O} (Table 6y} gt} 1 A3} fol45 057|502
o EaF Ao IS B 1267 Z7k5He ke Rt EAMom folnjg Aolrh uehiR ITh(FG,
SAA ool wet Z2e) 71t e £ 55)=2.014, p).05)l. Z7F&2] 79 Ao] H]3| B -2.56%,
of wE War| 48 Al £ =229 o] AlelE A9 HIEl Ci= -20.06% FA613aL, Aol H]s D& 5.5%%
TFAA Lz #85H7] f18l Duncan AR-AS AA] 7 2 7¥stlom, Aol H8j| Ei= -0.96%% 74k A C® et
3718 glol, A= BA Ok, A ok AFopef uls A= et
FATE, A3 AF) IS AN v Hoj2e
o _
el Vs A A A 3. 7IErUS T} WAEIY S0 mE W] Al
S & 9 Hlu
2. 7|eiu3nt wdEto|d Fdof M2 LR7| Al
274N HE= o IR H|m 1) 7|20t LME0|Y R0 ME LR Al
SHE 29| & U H|w
) 7iEEn BH0S R HE 22w A LI el Haol HE WA S A &
sHE A9l B F Bk W . - _ _
W A2 F Lol Zel7t Sl=Al 8] Hlsid
712t dete|y R whE WA| 7 Al & HiA] EAREA (one-way ANOVA)S AASH Adk= thy
Table 6. comparative analysis of average power per repetition by pronunciation and timing type (Unit : %BW)

exercise type  n shouting timing & pronunciation M SD 4% F P Post-hoc(Duncan)

A. silent 304.50  59.35 0
B. simultaneous execution ‘@’ 299.08 48.43 -1.78

Extensors 12 C. after performance ‘a’ 275.92  36.79 9.39 .507 731 N/A
D. simultaneous execution ‘pa’ 297.83  67.47 -2.19
E. after performance ‘pa’ 288,33 56.69 -5.31
A, silent 263.42  60.09 0
B. simultaneous execution ‘@’ 256.67  56.47 -2.56

Flexors 12 C. after performance ‘@’ 210.58  68.09 -20.06 014 105 N/A
D. simultaneous execution ‘pa’ 277.92 56.43 5.5
E. after performance ‘pa’ 245.08  67.73 -0.96

P05, A%: [(b - a) / al X 100%,

[(c - a) / al X 100%, [(d - a) / al x 100%, [(e -

a) / al X 100%
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Table 7. comparative analysis of total work done to pronunciation

and timing type

(Unit: %BW)

exercise type n  shouting timing & pronunciation M SD 4% F p Post-hoc(Duncan)

A, silent 815.75  175.77 0
B. simultaneous execution ‘@’ 782.08 168.63  -4.13

Extensors 12 C. after performance ‘a’ 790.67  183.25 -3.16 151 962 N/A
D. simultaneous execution ‘pa’ 803.92  184.90 -1.45
E. after performance ‘pa’ 833.33  191.98 2,16
A, silent 660.17  173.66 0
B. simultaneous execution ‘@’ 642,58 161.88  -2.66

Flexors 12 C. after performance ‘a’ 554.00 181.66  16.08 1.555 199 N/A
D. simultaneous execution ‘pa’ 72292  142.48 -9.51
E. after performance ‘pa’ 674.50  194.52 2.17

P05, A%: [(b -
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Peak Torque

50

a) / al x 100%,

Average Power per Repetitior

[(c - a) / a]l X 100%, [(d - a) / al x 100%, [(e -

a) / al X 100%

Total Work Done

1500

1000

500

Figure 2. results of An investigation of Kick's isometric contraction based on shouting timing and pronunciation type

(Table 7) ¢} At}

1 AT foles

ke

-3,16% ZF4as)Hal
2.16%% F71el=

Ad] Hla] E=

Z 0.057|F02 EAHoZ Soulst A}
o7} YERA] QEQITH(F (4, 55)=0.151, p).05)].

745 Aol H]gl Bi= -4.13%, A Hls C=
, Aoj| H]3] D& -1.45%2 F4staL,
AOZ eyl

(Table 7)9]- iy
I AT Fo5E 0.057|F08 SAHoz folulst 2}
o7} YA SFUeH(F(4, 55)=1.555, p).05)l.
S7HES] 7% Aol Hsl BE -2.66% 7+45k3laL, Ad
Hl8l Ci= 16.08%, Aol H|3] D= 9.51%, A°l H]sj| Ei=

217%= F7Fh= Ao® UER

AT FHHOR P YA 715 el
Wk w6 welo] 9] 4A) ke, viEg g
Fo9), 5 Wk AL 5 U7l i BAIE 24
2w EAE gt 2

smzeldE 7S P HeldEa 78, 4, 7,
), ANGHA ARHES, BA, DA 715 A mzApe)
5 5 Sl Tt 2 A Horellex(@EAARE
A), MVIC, 544 Zheint Sakaislgle] fzo) 2}

Zr x}tgxﬂ.j YEeERdtia EES}ME}(Kang & Yun, 2001;
Park & Yoo, 2005; Jeong, Lee, Oh, Lee & Lee, 2009; Kim,
Lee& Lee, 2019).

8y o9k fARE A M8 i Getiluec (2003),
Oh, Jeong, Lee, Park®} Lee(2016), Lee?} Jeong(2017)2
7]?&0 d glo|wuul olz} 2he E3F -E x| o

12 90 Bt W9 8 4 SIS Al 2%
A Sl 1 B0l o S 2 Shon, ol 2
Fahax sl
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An Investigation of Kick's Isometric Contraction Based on Shouting
Timing and Pronunciation Type of Male Taekwondo Players

Son, Yoo-Nam' - Cho, Hye-Soo®

1. Korea University, Doctor 2, Hanyang University, Doctor

p Abstract )

Purpose The purpose of this study was to analyze and compare the peak torque and average power per
repetitions of isometric control when performing Taekwondo kicks depending on the type of shouting

pronunciation used.

Method To accomplish the purpose of this study, this study conducted a judgmental sampling of 12 elite
college student Poomsae athletes who had won prizes at national competitions recognized by the Korea

Taekwondo Association, One-way ANOVA and descriptive statistics were used to analyze the data collected.

Results First, the type of shouting pronunciation and vocalization timing were associated with the extensor
of the knee joint when kicking, Duncan scored the highest in the 'Pa' shout while kicking. Flexor also showed
statistical significance. In post-hoc:Duncan, the highest peak torque was measured in 'Pa' at the same time
as 'kick' and 'right after kick'. Second, neither the flexor nor the extensor showed statistical significance in

the average power per retention,

Conclusion Depending on when and how each shouting is given as a performance task, the effectiveness
of the kick peak torque result can differ. As a consequence of this study, it has been concluded that when

plosive sounds are shouted simultaneously with kicks, the peak torque of kicks will increase,

Keywords Equivalent muscle function, Taekwondo kick, sailing timing, pronunciation, forward kick
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