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A 5EH 2 )%, 2 BHE 2 79 S WA GFE B DA FRHA,
1799] A 2ESkL AR A5E oo 9 W Edold AT} FA A

e
2
ox
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T@H) s FAAT AT hdAE & FHS A =HZAAL HollA AA
& A W Efolds M FHR3}e £ A&3t9 165+ RPE 1113 4,
7~125 RPE 13~15 €02 §ABIEE 3t 1253 F 33] WI=2 AASgT. &
AT Fo Ads ggd 2o AA), 1237 Y 9 Ego|de A3 A, Azt
A28 8L YY o Egold oM AR FosHA Asdtatt E
A, 1277 e 9 Ego|ds AP A%, A= i3 XA o At FT)HIe
T FAEE YH 9 Egoly HArtolA FAHCE fosiA FUIsIAoU A @
A A Ee] A7 HH%% 2 BE oA AR fo)3 Msyt vehA] fsith
AR, 53 5 A 482 9E 9 Efold JAdeA SAHSE fFosiA A%
3, Jrzﬂr & 3 #38L A W Egold HTelA FAHCE [l F
7htgith & Ao ARE EdE FHEYE, I W Egeolde A 54548 &
715 e, AT & BAEY Y 9+ sYo] aFH &% T oy
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SR fofets @ RofdT M7 HM4S(SA HM475)

I.A &

L @79 B84

=
i

5 A7e AT FAE YrolA A= AF7] 52 28 334
7 3|4 Abolof] F24] A7 1E 02 G, o<, 202D, AF7 7]’“
< A7) Ve £ 7R FEHIF Y, AEY, 2019), E2) 7le
EA a3 QR0 EAN FIE AR T8 &‘fﬂolﬁl{‘ﬂ“’*ﬁ /‘VHW‘
2} = 3ebr] HelME
o9, <3, NHA T8 B34 22 g ﬂlf‘% 8950 875w
53], ¥27] 71eS ] A7 Zol(core) 2 HA] 29| HEE A
283 &% Aol(motor contro) Y g FHAY FIFE Fot
(Manolopoulos, Papadopoulos, Salonikidis, Katartzi, & Poluha, 2004). A& #&
7] 7471 T g7 A $4s 7Y W sEYX 73 fAE AdAE TF
TEER O TFF0] T o] FojA ok st (HRIA, 2% T, Al
OEE 2016), #8 < 4ol JAAA HA A 7] v 2 el A

7]
HHE AA FAL e TF THs Pt oF AP

=
of &

T UT
ojygt o] Z¥H 7Y HE& %7}/‘17]71 A A= A 252 ALEY =
oo & FA3tel @ R-Tuk FH EghA(lumbar-pelvic complex)7} £]5-¢] 2}
& Whols O Fo] #FES ﬁohzr% Y T S Eoof ITHAHE
[e]

= 5
T+, AR, 2023; Brill, 2002) o gL
O

= ArE 4
283 FAZ /)5S 2A43 M{Ellenbecker Roetert. 2004). o]&3F 544 &
g SAL TE5A 7I71E ol g3t AT 22 LS SAITERIE, A,
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| &4 G2 a5stwe] A 9l gdE AR ArERE AT o
T2 = G-Power, 3.1 Z2IW& A&} F7]= 40, FY5F o= .05 AF
1-p=.95) 3te] 1690 AH=H UL, A5 18l 209 ZHstelnh I
e @ Egold o FA A A4 1084 FAH ddHrandom
assignment)< o]-8-3te] FASIH oY, A e FHA oA SE W Eo|d
Tol|l A 193 5A4] dol|A 290] F= &8t F 17902 A 43
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EERIAS of23H 2IH U Erflofo] ERAMrER| At S5M 2715 2 2T & 7Y S0l nlkfs o

1. O CHeRle| Hi £ (Mean+SD)
At HE W Edeld A
¥Rl (=9) (1=8)
A=A 16.33+1.11 16.00+.1.08
A17Hcm) 174..73+4.40 171.51£5.32
Azke) 68.87£8.50 62.79+5.62

Do
Ay

A 433}

D A4 33
21742 Martin®] 14| A1%7](Takei, Japan)E ©]-4-5te] 0.1cm @912 Z43+%
I, A BFFALCAS, Korea)& o] 8314 0.1kg T2 43S 71531

2) %—’#f‘é <715

71%5-% #7Fst7] 93] Humac Norm Testing & Rehabilitation
(CSM medical solution, USA) 8H1& A&t Azke] 286l Bt 2 7] HAE
APatdet. Azke] ATEH =28 SA] As) A" A= ke & ARt
FTARE IJAST dAAT A, AR gEo] A A GEE AT T 30
[secoll A} AR 255 33 AAst] BEgS 7153

2
o
ol
4
x
ru

7] $13 Free EMG(BTS co. Italy) #4 28 2%

= Ao B3 ZAE AAE At At Z5

<3 3742l Ag-Agll EP%H T4 A=E A & DS
Z]‘.

43
g 259 2A% sl thgk RMS(root-mean- square)

u
_l:{o
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& F8ka1, Muscle activation(MVIC) T2 7] 28+t

H 49 ¥
AA 78 58S Hrlstr] Yal Pedoscan(Diers, Germany) AH S Ap-&3ko
o3 AAE APk 2 ok FAE A7) Hal Al Azl

bl
A
EHe AL 02 B BB AYIE T T dulere] g TRaje] AA

HE GEATE EMste] AH 7y o FA9 BAERE 715N 5
 #8 58L %7}st7] 913) Biorescue(RM Ingenierie, France)&H| S A&}k
& 78 AAE AYsAh AR A SAL BUE Yeird - -
A% a3 7 ko] F3t e R F 8 SRS et FATAES Ho
gk o] o= sl 7t WO ® 1023t FAStES sto] 54 3 Y i
HstE FA48t] & 8 A7) AA A TS ol sdhe WA s 7153}
%Ak

3. H8" 9 Egold

J

B AT 9E ¥ Ego|de =A% TS ©EAS Ad HeHAlAL
(terrasensa) oA 20x65 =719 15kg FAIQ E W& Agsi, ~FHE
(squrt), A= @1 vl=g) ZE(ingle leg dead left), A& &1 7} o] Z(single
leg calf raise), A= @1 Z2 A (single leg plank), A= &L A Z(single leg jump)
a3 ¥A EYAE(unge twist) TEOE TSt HXA sl s
7 g3le] A3k Borg(1982)9] &AMz =(rating of perceived exertion:
RPE)O| ZA3I 165+ RPE 11~13(¢f1t 8 5) 75 AEE SHEE AASHA

, 7°127% RPE 13~15(3 %) 59 &5 ZEE AAEE AAstaoH, dd

SAITRS B & 408 7|9 & EYE o] &3 2EG A S Wste FH]
5 1083 AHe$F 10802 1253 F 33 Hsg HAAste] 3590

I

Mo r—{o



BIZHIAE olZet lef B Exijo|Jo| S| Mt S5 2715 2 2T 3 o 5201 njkfs 3

4. AzAT B

B Ao = RE A5 BM SPSS Statisticsversion 25.0, IBM Co.,
Armonk, NY, USA) 574]2 IS o] &ate] BAgT) ZF 24119 J|&

EA%E AN okl HaT wEdAE AEagon, @wmm
syole] WE Aol FAd BAHS] $iske] ukEo] Qe oldwgy

(repeated two-way ANOVA)E AA3ATE ATt 83, AAtY] F5
Haa} Aare dsatgol g A, F Jd Wl F A4 1 Aol
t-A5E ANSHL, Z A4 U A 239 Zole 59 45 AN
BE SARANY FogE(e)e 62 stTh

ofN

=5

F[l‘ Xé‘ oﬂ;‘,
o
4B orr 12 ol

m 4+ 23

L 554 < 7159 43

D A A2 W

el W Edolde] ME AL ATH W (E Do AN Hst Bk
WGl F sk V)9 F Eshe 9 e, A7Ish Ree] 4EAE
& folabl bk, e 9 Edlold Wete] At AZUKBE FoIF W
7} eton), B4 A9e RE WA )8 sl BaEA gk

2) A% 2299 W3

S 9 Egoldel we At 22Y9] Wahs E Dol AN nigh 2
o Ao F A= YehA estou, A719 F &3 3 A7) He
FEAEE Folsl vegth SE W Edlold Fae] Azt 2H(p<05)

- 251 -



FofdT HM178 M4S(SH M47S)

ERRUEE
fol@ Wasl etod, $A A RE W4 fold Wa) B
57 etk
2. Mgk MZ2e| Hi5t (Mean+SD)
A7)
Hel A A% p
A AFE
T‘]Ei ‘E!‘l *
g Eeopy  A0XEBL 5BEE08 BT
NEE A7l 015+
N A7l 003 ++
() A 402.73+£80.51  401.93+80.52 -020 "
*p<05: AR - AREZAAL Thol| BAIF SR Fog Aot e AS 9
+ <05 + 01§38 FEN e dedE
A% AAAALSY AT T Wske ajo]E o]
I 3 AlZH 2229l st (Mean+SD)
A7)
Hel A A% p
A AT
AE W i %
Az Edo]y 260.67+56.08 349.71+71.41 34.16 A9 418
=79 A7l 017+
Ni AEA7] 007 ++
(N A 274.69+64.22 273.78+68.24 -0.33 t] ]

2. & A= W3l
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D ze 2 AT < Y=Y A

S8 W Edoldol mhe A % A 2 BAES Wk GE Dol AN
@ el 2k A ¥ AR LSS BE WA £93 W)
BhiA ggith B39 A9 FE% 9 qust A7l JEsgol
FolahAl Uehgot, Heel FaTE folsl deiiA etk 9
=0l el AIYTUOE 918 Baph ebstert, $4 Yo
ol Wah BaEA gk,

E 4 A= LAz 2 gz HiE (Mean+SD)
A7
wel A A% D
A A%
2]
. Sojopy ZBI3ETOTL 2ASIER0E0 051 4u  gp
oo A7 301
Az Ba 943+0455 24880+9214 025 99 A7l 154
:L
2y $IEl ]
CANO in soopy ATZIERST 2091807 120
714 A7l 002 ++

= BA 2322646562 232546569 001 LA 019 +

*p<05: AP - AFSZAAL 2F
+ <05, + <01: §93 Fa7 =
D% ARAZAASE AT i

Fol@ Aoz Qe AL ol

§
Wl Aol o

fol 2,

2) AA & At = FHE W
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BUA gt H3792e Avle FE3 9 AU 479 4sagol
felsbll vehtou dEe) FEsE folsbl e gsid A
Edo]y Fnel HE/|A205)e G5 Welrt uetol), B4 Fne
folg W5} BREA 23k

E 5 KA| g A7z 2 Azl g} (Mean+SD)
A7
LRl g A% P
A e
A N 000149901 2514849821 023
g Edong H0IEI BLETH B ag 43
oo A7 221
A 4 2744347824 2739647882 017 S & A1 137
:L
3= e
OMVIO o SHLh 2616620003 2030250113 06T g 4
1Y A7l 004+
i *
T B4 2572648018 2575147999 010 o2 471001

P05 A - AT 2ol BAZHOEZ FF Aolr} gl AL ol
0L o FEI} Ex 4EAE
A% AN AR A el WBkE Aol <l

3. 2% 99 H3g

D A4 239 s}

ot
fo
(E
ot
e
pu

A8 ¥ Edolge] BE B #3 6ol A st L,
A2 S 4 FAe Y F wshsl A9 %— E3he folaA ek
2, A71% gl Asaee folaAl deieh A8 W Edoly Pu
A2 3 FYDE FIF W ek EF $3 B 4 34
o e # Eak UehbA agtod), Avle & &a ¥ Aslsh que

o
l‘l
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ElRIIAS 025 9| 1 E2i01o] efpiTASe] Azt S4A 2715 2 AT 3 78 52l iRl st

REAge felaA vebich A8 0 Edold Ade $3 A7 29
(COHE F9IT Me} ebstort, B4 ARS RE WA 9T Wl
7b BEFHA st

H 6. Y& odel wigt (Mean=SD)

A71
wel ok A% ;
e
e
Sb 3005044 3984091 TRET g e L
A5 A7l 002 ++
*
o SA 298048 3034058 168 oo /) 06+
o1
3
(N/em2) o]E] W
L R
5 A7l 004 ++

*
A 2864027 2854034 03 SV 04+

*p<05: AFA - AFEZIAL 7P°ﬂ EAAOE $o3k 2jo)7} Q= AL on]
+ <05, + 0L o Fa% Ex Jogs
N%: Nz} A}—%AMI g A3l ApolE ofv]

2) 3 ¢34 43t

S8 W Edolde] me B4 FH) WaE & Dol AN H
A% T dgPe Y9 F Ev e ggiot A

2 A7 B FEAEE F9s etk dE 8 Edol
A2 F2 FPEUODE FOlF AN ke B3 93 U By e
Yue 7 EdE veA ggkon, Azl F &% g A 3
A fo3l Uegth 98 W Edold vl 93 4 7Y
(0D #elF Wa7h deitor, B4 JBe mE WA o3
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ofed7 w173 HMaz(SH HM47%)

rot
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=2
Lok
Job
4

E7 38 0go Bl (Mean+SD)
A7)
Wl A A% p
il AL
GE M BB UBM
Egold 458203  +568.82 : A% 061
= . D’\}VH | 005 ++
1795 179213 AW 06 +
47 A Loupl +smsz 002
3
(m2) o W 2061 A5 e
Egold 83698  +894.70 : A% 853
oz , ;}m] | 08+
226338 2235.63 A% 007
A Tqss reossy 0 L2

w01 AV - AFEZAL 7holl BAA R §9]3 Ajol7} Y AL 9n|
+ <05, + 0L ol FaA Ee FT4E
A% ARZAALSE AFZA T WakE Aol olu]
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J3tCHHulens, Vansant, Lysens, Claessens & Muls, 2002). 554 & 715&
HHo ksl AT SEHET wmEA FolHe A FAsA
AEE, 2016), B 7HEHe U Aol wet steiAe Hof Fetzm T
5= 2ES AFAOE AN 4 9ltKTeng, Keong, Ghosh, Thimurayan,
2008; Var, 2019). =3 &4 2 7% ot £58 SAE F glo) Azt
o AZYn =24$ —f— Jote] vluwd 4 glom(ksr, AL, 2013, &
59 ¥ (balance)& 22Xz &4 tig AgEnt ozt B4 7b
4% 9 *477} ]E 1%4 T 9,1?4{Hammam1, Ouergui, Zinoubi, Moussa,

A&A2008)& B 8% IAES O
Eil%‘—"— &3 AFoA At 2L fFostA F
2

o

A , e ez o] st =
T A8 AFlA Xﬂﬂ = 7ls2 welsH l %’S‘Pi‘\"iotﬁ A&(2021)-
2009 FUAS o Z BTl 58S AT AFolA AL = 7]
T el %7}‘3}9511, H2A, 4=, ﬂ%‘—f&(ZOl@% d=AdsrE W
o7 3o A +FS AET ATNA AT ZEL FoJstAl st
1 BIST ded ATA Uehd vieh o] Rt 44 wE FEL
o} oo st At TH) IS A AL 5E < 71w ¥
sl A2 B3} Sl Ao A4

o BHES I e ¢ st 25 A3 A

(Soderberg & Knutson, 2000), BlE= A7) 5243 +49
sl FdHE A Z5Y & FAEE A= HAME

%
(Reaz Hussain & Mohd-Yasin, 2006). < 7]%°] A3tste] & $=o] LAY}

g e ] luﬁ(Swartz & Bruce 201D, A &
Al FEFE mAA AoHERd, AA 5#, 2012 Staudenmann, Roeleveld,
Stegeman, & Van Dieén, 2010). 2 &, 2(2014)& Az} 8w BFEAS
oAl At g FEE AA|Z éﬂr 11]{} T 4= vg W3k #
ofsHAl F7FHA L, o4, AEE, AdA, 4420092 200 8 o4
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S AEHY2019). @17 2Yd210E $do] 23w HAE AZY)
A 2x 22207 2 AXH 7™ vAe= 9 AAHIZES}

&3], 1103), 111-127.
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9(1), 101-113.
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, Ol 84H2019). A=A 914 7)Ek 2538w HAE AFY] AFE

ek F714d "9l = a, 1003), 211-231.

AE 9% I719 A= AT, 12(4), 49-59.

G mAe 9T ZAFTYALA, 160), 115-122.

71€38}3], 5(3), 152-157.
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ABSTRACT
Effect of Water bag training used terrasensa on Truncus Isokinetic Muscular
Function, Muscular Activity and Balance Ability in Taekwondo player

Park Sung-Jun(Chosun College of Science & Technology) « Kim Seung-Hwan(Songwon Univ.)

The purpose of this study was designed to investigate the effects of water bag
training used terrasensa on truncus isokinetic muscular function, muscular activity
and balance ability in taekwondo player. Seventeen taekwondo players were
randomly assigned to either water bag training training(n=9) or control group(n=8).
The subjects in water bag training for intensity of RPE 11-13, three times per week
for 1-6 weeks and intensity of RPE 13-15, three times per week for 7-12 weeks.
Main results obtained from the present study were as follows: 1) Truncus muscle
extension and flexion were significantly increased in water bag training group. 2)
Mean muscular activity in kicking and supporting leg of truncus erector spinae was
significantly increased in water bag training group. 3) Left and right static balance
ability and dynamic balance ability were significantly increased water bag training
group. It was concluded that 12 weeks of water bag training training would be
beneficial for truncus isokinetic muscular function, muscular activity and balance
ability in high school taekwondo players.

Key words: tackwondo players, water bag training training, truncus isokinetic
muscular function, truncus muscular activity, balance ability
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