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ZetolomEea Wels B Edoldo] BAE AMBASY
3% Sot R ol B 71&Ael nXE I

2, QXHE:B*

1 gAlsdista, AAb 20 d=sAlgeieta, b 30 Als et

25 B A7 Sejolevsein Wals By Edold Wevl BUE AW BUS HEE Sob ] olot 714
Ao olmgh ok mAEA) FHSkaL, Al S2el Aget Eelold Zea A V|2 Agsket] BAo] gtk
W LSS A AN 2698 o Sefol e e ARKPG, n-13), Befoloul =Ll Wels B3 HLHPEG,
0% TEstel 67 B9 %, 5% 5ok 9] kol AT 2 skel, sb) 2 s, 54 2RAS Sgsta

2 135 Sk ] el Ay] % HBHEAI} elitont P0G 5L PG 25 G Eel Y] ol fpl

F7hST, AT W AR AR R SAH0R Gelsk s 2 uils ASAg At eton], dg
HI ARLAR: ol BAT A8 PR BAOZ R S el Sl 2 4 4% sgg Ak A7) 7 SARL

918 Ao} Urebioot, 15 W] AT 21 G Ak PGSt PRG 1 AR ol St ek

B4 4359 SERA Al7] @ AEAgaIT} UERton], 92 x]7|ofA] vAffP Zpol7h vrebydet, Ak i A%
AolS BAT AT PBGO| 02%-9% BT feldt 2717} e,

g2 felolanselst Bl 59 Sdold o2 55 ot b ok hon, A 2549), 5 24, 54
SN Sl G Sl elsieh, S H el G A S b B 99 52 die

R TR W WA ol A el A 821 el ARk Seloly Aok 3710w Bad Aow ped,

FHOl HEE AW, SCtolerER &5, HHA F, FES BoF Al A 8l

I.A & NS BIBt0) YAY| 57 F, AAFR 71ERA ko
W A ecls A2 P32 B oot Mol

71%0]th(Jung & Kim, 2015). 4 gUE A 7)&e] 1
Lote a3 AollE Auel S Hojae Id4ut
71559 oA L= s éﬁ% M7t Yot T]i%—
Eof S| 71so] S83% AlVIe F st HgleH, ¥
Zo|| A Wx}7] BAFo 72 Qg o] H I _18—_3:11 o] =
Zo|th(Kwak & Choe, 2014).

E& A= Qe 79| R gA] A= AAE
ZAsH= F¥52o] Q7E M (Chung, 2007), o= HAF
W2 9F i 3]9] AFof IAE 0] Sl= vie- Fa37E 840]
th(Korean Taekwondo Association, 2020).

ZetoleHE" Efojd2 AHHall ¥ 53y

HHEs ARTS Eof g Al 3 &5
s de] Basta BlEo] AAsH 9 g/dste] A
=291 ke aRtth(ang, 2016). A 48 7]
FAE 583 At Tt 538 oF o bt
Yok= 19 skt 7ledus gdk Ve 8
e, o= A7] Axxste 8] WAsta qlok
(Kwak & Lee, 2015.; Kim, Jung & Lim, 2018).
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(

S 93t &8 "o g o8& ¢Jth(Park, Kim &
Yoon, 2005), o]&3t Eolyd WS LA ]73“—4 AA-
HEA(stretch-reflex) Q]S 0]83}o] 59|

[]
Hof| AAA £2e Edlo] Zdld o)1 73 =

[ea
filo
For

FEok= Ego|ydoltiEbben, Vanderzanden, Wurm &
Petushek, 2010), &, &5 U9 ZY(muscle spindle)2}
A1 713 golgi tendon organ) 2] AIAHIAAE-S 3]
L5 ARE A AR SR RN 5 '
©2jo)x Burael F2o| sF5abA Hck(Yoon, 2007;
Wilk et al,, 1993). 2 $EA4E0] &Hbgl 9 Wiy Ao

Z A& ko] AT 20 7 o|FojA] g9lon AR 7}
& AT} 5150] M F kS H 120804 Hr) 4003]
£ dAEtHWathen, 1993)

HAUE A5 oz SejolenEe Edolds
Ay A, oA T 71T WA, S Pyl w
2ol Ao g WE| g om(Choi, 2015), T2 FE o] Eg|
oIyt A sl FA HAok Y W A
Sl ¥ 2 a3 de o Ukl EALEQIrH(Wilson,

Newton, Murphy & Humphries, 1993).

WAL Edlold2 AAY wtF2S FABH] SfaiA 2
=AACE A7 /detE7] dlell F2¢1 v E¥te
S| A, oB] T9 dA R Wol AREHTHMcGuine &
Keene, 2000). 53], 301e} T 512] 9 E2F3H 2| AH
o83k 5 ZEIHO| A4 Alo] 58 P 2 7IE

e gl sl A Ao =Fo] He Efoldolt
} 4= QItHGranacher, Gollhofer & Kriemler, 2010), &
= uigdAs Efo|ydyt Eglol|edEY Efjo|dS B3l
o 77k QA F7bkEA 1 made] FEwm gtk
(Chaouachi, Othman, Hammami, Drinkwater & Behm,
2014).

AA7HA] Bl Ao Edold] gt A= ATV
THo] 2R o] @Y Efoldoly @R 1A=
Edoldo] = HaPE oA ArhKim, Yoon & Cho,
2012; Lee & Ham, 2018). AltAl2=e} 27 # 02 A}
= AR 28, 2R, 1R, B, e
o] AMASET 9oqon], st Sefat 54
EASH A FEL euelo] 947 Aow Ueht
= A2 54 heA UehdrhTak, Jang, Kim &
Choi, 2019),

o mlo

ek

—|—4é

AP ATo|| A= AR7|9F Al A7) £E Eo|Ao]

THKwon & Cho, 2017). ElE= A AlE 4 7|, 7]
=3} Pste] o), Aeieh, Aelst 5 olge Batel
HLo] o]|Foix|aL QIA|THKim, 2018; Shin et al., 2015;
Lee & Shin, 2014) o]o] W2 3ot Edoly WHO| 7}
el A7k Wagh Aol

whebA] 2 AtolA = Eeto| e E Y} Wi
Akl 23l Edlo|d FE7} HEE AY s

So 7] ol9} 716 Aol ol FFS

xl TSI, A S8l Hgher Edjoly Z2
o] 712 A2E AFSHeE o] et

=

I>

o E, 10 Hoi'
o4l P
= r ok o

=

I. A543y

= YA 2419 ¥R} st
a o

F 42 349 7 2324

=47
o] glom, &5 547}01] AAF L2 ARl gle dE:
E

ox Rl

_

3 fasci=ncd

AgstaeH, & 20 ez Sl e ER] Eo]

d F(Plyometric Training Group, PG) 139, £3 Ed|
e

1=}
o]y Atk(Plyometric+Balance Group, PBG) 139 & 7}
7 i gstal E} nE EHAPZ}Oﬂ;]] Ao B} 7L A

2= ﬂ%ﬂlqﬂ{ohﬂ o] Sl =RE S90S
o} 285} tH1263-202009-HR-090-01),

Table 1. Characteristics of the Subjects

PG(n=13) PBG(n=13)

Age(years) 17+1 17+1
Career(years) 4.08%.76 5.08%1.25
Height(cm) 172.9%4.75 173.5%5.20
Weight(kg) 64.7615.63 63.8016.53
Body fat(%) 14.42%3.55 13.62+2.71
Lean Body Mass(kg) 31.17£2.49 30.88+2.87

PG; Plyometric training group

PBG; Plyometrict+balance group(combined training)
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Korea)& AHgto] 2459k 249 2342 Fol7] 9]
8 4% A7 AR

2) FI3& =0t HxP| =0|

1ol (Breaking Mechanism: SG sport, Korea)
=0|8 AA 3 3 HIE Zof SR

P E0lE =43¢ tHKorean Taekwondo
Association, 2020). ]+ Scm T2 A slo] =8)5}
AL F 23] A5 33 A= &, 4"41 EOlE SR
AHgltt. B9l i 7]Si9on, FANRES 74 4|
wopt 154 ABekc,

3) Azt Zmte

FEWEE o0 EHste] W o) u|E R AFE
A A AIREE w91 &, WibAl S5 S Afolof

I AJRRRITE F o] WhEE o]-8sto] A=zt A7k Al
o7je ZZ:3lo] 3kg ]1:]{1 25 spog gt Wy
g3 ARE s & 7
AE e r *}%—6}‘2111}. FAARES 2 Azt 1
A A5 ThStockbrugger &

4) Stx| 2 1wy

s 2 5918 2l 918l vlEFE R TKK- 5406
TAKEI, Japan)& ARE3le] AAHE A Z(Sargent Jump) =

o5 ZAsllch AAE AmE olX] 2 w9 L ASE
eEpusee Zgais Ere gl LA od

(Johnson & Nelson, 1969). T3} 314 ZHLE &8 4=
= FHold BldAdS SEskal glom HadoA e A&
7Fsdt SR oltHGomez-Bruton, Gabel,
Macdonald, Race & McKay, 2019).
TR el AAPMES 2183 k3, U o]
o tfelz AN $BE el S22 BES
ohgstol 44102 Halgiet. % 28] el 33 AL 7,
Hef 432 ol Zgow AFGEL). 7} AlErich 13

A EAA TS AlBsF e Harman, Rosenstein, Frykman,

Nettlefold,

Rosenstein & Kraemer, 1991).

5) SX P53

Y-balance test kit(Functional Movement Systems,

Dancville, VA)E ALg30] QEZ Q& 31x]9] AWl &
Q|5 &9 AE S4sieitt 2 shAl9] dol= =&
AHolA SRS ol&ste YU PWMIEA(Anterior
superior iliac spine)5-€] ¢k EAMm (Medial malleolus)
T dol& SAskit. A7 A= W ol&sto
Lol AR HAE Al ke R H® Wl RS
AT F 3315 AAlste iz Hel =gE A
£ SR 7S5k 24 e S A 34
S 58 =&35ho] AR tH(Plisky, Rauh, Kaminski &
Underwood, 2000).
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1) S20|QHER! E&fjold

ZTto|eHEY Edoly ZZ2Td 1LAL Piper &
Erdmann(1998)%] A& 7|Hte.2 A7pe=o] 4~ Lo}
& A=Y A i, AR A HzE A5
Hapsic
43S 9 22 AT TAR A

= WA, 565 A o
AR zlgstgict, Eat, ﬂE 7F FA] AJ7HS ACSM (2013)
of ANl wreb 7} 227k AASIEOM, Chmielewsk,
Myer, Kauffman & Tillman(2006)2] 945 EU|2 3l
ol | E 20t Q= MS0] 1] HmER k]| U = AT
342 1082 AREINOD] $F mRIY P4

(Table 2) %} Att,
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Table 2. Plyometric training program

WK Program Intensity Rep xSet Total No, of Jump Rest
Warm up: Jogging & Stretching (10 min.)
Long jump
12 Single leg hop jump Low
Zigzag hop jump
Lateral cone jump Medium
Long jump
Low

Zigzag hop jum
34 gzag Nop jump 10X3 120 2 min. each
Knee tuck jump

) Medium
Lateral cone jump
Long jump Low
5.6 Lateral cone jump Medium
Medicine ball slam & Knee tuck jump )
High

Depth box jump (Box height: 60cm)

Cool down : walking & stretching (10 min,)

Table 3. Plyometric and balance combined training program

WK Combined training program Intensity Reps. xSet Total No, of Jump Rest
Warm up : Jogging & Stretching (10 min.)

Single leg standing (20sec.)
Low

Single leg standing& toe toching 12x2 -
Up —down plank Medium
1-2 Long jump
Single leg hop jum Low
8 § Hop Jump 10x3 120
Zigzag hop jump
Lateral cone jump Medium
Bosu squat Low
Bosu single leg squat . 10x2 -
Medium
Gym bal plank
34  Long jump 2 min, each
7 hon i Low
igzag hop jum
828 2op JUIP 10x3 120
Knee tuck jump )
Medium
Lateral cone jump
Bosu lunge Medium
Bosu medicine ball pass (Flat side up) Hioh 8x2 -
i
Gym ball plank against external resistance 8
5-6 Long jump Low
Lateral hop jump Medium
10X3 120
Medicine ball slam and knee tuck jump )
High

Depth box jump (Box height: 60cm)

Cool down : Walking & stretching (10 min,)

SAZRAGS o83l 7E FAAS SIS N grof) digt A wlolS o] HpAlo] EuER] oo} A
1 4

o

=
= drelA S4d EE AmEE Window§: SPSS/PC HEE 714 (Independent sample t-test)S AA|SF3ALE
0 = =
o, A A7) 2 ASARE dee sl RSl ot ch 7F 2jo]= v w2 AA 9] Mann-WhitneyS AR8-314.0.
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o, A gl e 74 e
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oz a=052 HAsHT

m. 523}

1. FIE3E =0t YxP7| =0[2] He}

Efoldo] @ FH3F EoF $AP] =old A=
(Table 4y 9t Zrow, A]7] At 7+ A5 -8 gato| 4] £
Aoz ot Apol7F U THp=0306). Het o] ARd-

5 A}, PG(p=.026)2F PBG(p¢.001)
T e 25 APARD AR FAH SR {27t F7t
ebgth AHd 7F AR 24 Ay £ A §oJ3 Ae)

e vl

7b et orgket.
2. izt 2 mel Hat

Eglolde] wE A7t & 349] A= (Table 5)9F
2ot A7) 9 e 7 A g a ol FAH R {9

3 2po) 7} VERtem (p=017), Fgk W] AF-ALE Bt
o] ZpolE Hluwst A, PBGOA] ARETE Aol FA|
Ao g §O3t F77F Ueht ok (p=01), PG SAIA L
2 Rt Aozt yEhbA] gtk

Edo]gdo] M2 81| T T¢je] Ant= (Table 5>9}

Zowf, A7) 8l Ak ZF DA Ao A FAX R

Ofgt Zpol7F e A] Rkt ek Ui AR-ARS 19 XP
o2 BA3 A, pGoll A APAETE ALSo] BAHoR &

oJ5t 27171 e om(p=008), PBGOAE AP ETE AF

o EAROR o8t 2717} VFERSFTH p=002).

o

>

S B

—_ —

L
o

1) R2% x| SN @l Bl

-

Egojdof wE 52| 4 #3599 A= (Table
oyt 2tk A7) 9 Ak 7F Ao Aga o SAH R
FoJgt ztol7t YRt o m(p=0006), et o] APH-ARE
o] Aol& gk A, PBGOA] AT ARFof SA|
Aoz {7t F77F e th(p=004). PG SA X
= FYRE Zfo]7} YEbA] okgk

2) 2% ofX| 4 D=2l Hat

Edlolel W A7) W A 2 ABAG N §
A2 ol Aol ek ot 2 et 2t Ak
Hol7k g A0 veiteh, e Vo A 274
B Wms 25k PBGAIA) et APl S
o= oI5 F7P} Lebthp=01), PG BAHOR §

Table 4. FI8& =0t YA =0| Hst
Group Pre Post z Jo) F Sig
Back PG 236.54t12.14 2401957 -2.224 .026° Time: 28.127 (.001™
somersault front  PBG 241.54+14.05 250+13.84 -3.256 (.001™  TimexGroup:  4.946 036
kick height(cm) 2(p) -.804(.448) -1.865(0.72) Group: 2.457 130
MESD, "p(.05, “p(.01, "' p{.001
Table 5. Change of muscle power
Group Pre Post z o F Sig
PG 1001.69£187.66 087.08£195.28 175 .861 Time: 2,058 164
Trunk muscle .
power(cm) PBG 1043.38+132.44 1095£139.01 -2.589 .01 TimexGroup: 6.595 017*
z(p) -.179(.880) -1.282(.204) Group: 1.374 .253
Lower limb PG 91.23%5.79 98.08+6.17 -2.670 .008™ Time: 35.369 .001™
muscle PBG 92,5418.56 101.7747.50 -3.079 002" TimexGroup: 778 386
power(em) () - 257(.801) -1.389(.169) Group: 314 314
MESD, "p(.05, “p(.01, T pC.001
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Table 6. Change of dynamic balance

Group Pre Post z p I Sig
PG 108.49+6.47  108.76+5.76 -.664 507 Time: 12,980 .001™
Right lower limb » .
PBG 104.21+5.38  107.15%+5.00 -2,900 004 TimexGroup: 9.031 .006
balance(score)
z(p) -1.769(.081)  -1.077(.287) Group: 1.825 189
PG 106.42+5.93 107.9316,28 -1.922 .055 Time: 12.541 002"
Left lower limb .
PBG 105.09+5.77 108.59+4.97 -2.589 .01 TimeXGroup: 1.961 174
balance(score)
z(p) .975(.336) -.385(.724) Group: 024 .878
MESD, "p{.05, “pC.o1, T pg.ool
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o7t A=, 11 AT ARLOR 714 et FAT
2= Q= o] AgEloof dhtt
ALo] Efoly dHof = HiEE Zo} ] =
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olgk Ajol7} vhehtet. Ea, AL ghol e A
Sol Q7] 2zt ol vlwa Aol A PG
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o] #4 —’F—% qﬁloﬂ*ﬂ A A7} %a‘ﬁ"‘—@"ﬂ =4 Q‘Zi
Al A AFEE]o] & W= &kE(Rate of
Force Development RFD)Z7}E|= dAtof| 11-8=8A17F
23} ZAFA7E A58 ARt B olrh(Laffaye & Wagner,
2013).

FHEE B0t A7) FololA F At
& Fo] ek 7t Zol7F yehbA] o2 21 & 71sE f18l
AoV F-of Hofsf L, &

A oz gk, nehy 2 g
E2 953 Eajol
AEel MRk £ AT 4 LF ©E HEE
ol hapy] o apytell QR vRoR WekE:
Azt 2 Sk 30] 283 2] Agdo] FAI0] 2]
= ARaen du sE9 4714 2FS Eon
(Domire & Challis, 2010), T o] 8- A7+ oy A] &=
e FaslelEA sHloA AEE S AR Agsk=

Y gUe g
S

Ao kA Qlom(McGill, 2015), FEE Sof 9k}
A2E AlelA] 2ok S g e CERSE
glofd A a7 o] BolB ASAYIE ag)

% 3lo]th(Feltner, Fraschetti & Crisp, 1999).

2 704 Eelold Fejol me ARt 2 migle) sl
s A7) 9 A g ARGl BALCE 4
ofgt Apo|7t yEhgtom, PBGE| API-ARE A7 2 2h9f 7}
folsl 27kt Aoz ettt

Bressel, Willardson, Thompson, & Fontana(2009)2] 1
Foll SJstl Bpl AFIE F2 A QPR AReA A4
£ Ao ol NHE ) SIRAHexeral
obliqu)®] AR} 951 Z7Hae SISkt o)
EYEY Y ZrIgo] AHo| EQPR Ha flofA A

Algt A 9 = flolA HAIRE E98A FAE0] Al
e AR R A7) 2 w97 FFE Ao

_4

mm

F

2wk,
ABATE AW R, F0] 283} o)Al 2 X))
2B AololA oFA AEAzL sﬂ.ﬁ%en et al., 2015)

e Flos = ‘3%%}71 AJ2F 74101]*1 FHRE, =
olg AAsh=dl & v5E AAekaL rhKim, Ryu &
Jeon, 2012), T = Al A7 HE2E o)§

ko

3t Feo]7] wol(Son, 2013) FIL Helo] Fito] A
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p Abstract N

Purpose The purpose of this study is to investigate how plyometric and balance combined training type affect

back somersault front kick height and skill-related fitness of the Taekwondo demonstration members and to

provide basic data for developing training programs suitable for the Taekwondo demonstration,

Method Twenty six male high school Taekwondo demonstrators were recruited and divided into 2 groups,
plyometric group, plyometric and balance combined group(n=13 respectively), after 6 weeks of training, back
somersault front kick height, trunk muscle power, lower extremity muscle power, and dynamic balance ability

were measured,

Results The height of back somersault front kick height showed a timing and interaction effect, and
significantly increased in both PBG and PG, Muscle power had an interactive effect, and the pre-post difference
within the group, there was a statistically significant increase in PBG. The lower extremity muscle power, a
significant difference was found between time, the pre-post difference within the group, PG and PBG all
showed a significant increase, Time and interaction effects were found on the right of dynamic balance ability,
and on the left, there was a significant difference in time. The differences within the group in times, significant

increases were found in both the right and left PBG.

Conclusion Plyometric and balance combined training increased the height of back somersault front kick
height and had a positive effect on trunk muscle power, lower extremity muscle power, and dynamic balance
ability, In the future, it is judged that additional training studies suitable for various types of Taekwondo
demonstration kicks, other subjects like female athletes, and other age groups, as well as prevention of injuries

and improvement of physical fitness factors related to demonstrations are required.

Keywords Taekwondo demonstration, Plyometric training, Balance training, Back somersault front kick,

Physical fitness
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