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1. 4749 9 A

ddAatg e Hde EXNE REE = EAAYY AEE ALY AAZ g
T UG ol AL BEE AFEE Er 42 AE, 8 UMY & AFde EAF
Ao A7 dHsA 2352 AFE UYL Ao o d HA Heq A
HFo] £ o Foide HEE AEE I8 Usbr] o en, Bo 82 e
€ FOE 33 A Y AY Foz ATF AYJBAE FAHs7 o Ay
ol (& 2, 2006).

E3], oA FANE FAAAote AAREHAM 4 okFHF E Aol
goy 29, 7Y, £y, UHA, #I4F 22 AP FHAN = FAE F
o]l Holx glo], o]l W@ wKY FoAHol FxHI grh(o]F4t, 1999).

BAAA o}gdA dHAde &5 F49 ol FHY JPL AA#
ol ¢aH3 &FTH AH o A FES HALH, ol of= A
¢ A7 B A A JRAE EFEn FAAdY LAY 2HE
< F7tstn e Aot duUdE 5L Yo7t EZFE NAREY X
A AFe a7t AgHR FETATHo AdH A=, dUH Y A
H71 @ Zolth(o]F4F, 1999). AAAAZANA] AANEFL Agd dEo 29,
A7E, g4, 794, VA 239 22 AY{A ¢ HANE AUz A&
Ert oolyzt ARA AAFZ, EAF T2 4@ AIAE FAANIA, MG
T, AAER A7 EE, FAY T HAYH AAAdE HAAE AIHIFEA,
1996).

=

o] 4 (1998 BAAAGANE Aoz usH ALE AAG A, AAE



T 7l BAACA v 28, VHAY, HEAY F9oM FEPLo FHE &
}7t e, $32E, 528, ¥, 0, A9 28, 94, #5227 €
22 AQAEFY 7150 F2ES AR

FAAEY AAEF F7H AR FA JYPE ATE F dE A AAEE
FA S78F2 AA AT 7 A2 HET 7 e F FHE A ded, 9
02 NESNY 13: FEeR ATY, £2Y, UHA T A¥geys ¢
2 Al 7] 2 (Ekbloom, 1986), ok & 719 AM2e3 olEF e %L vIG(HHY

, 2000). ol @ A HoM FeldE2 HEFToE AA7T At vt H
A Jed, F2 A27% FHe2 381, FAFL AFZE8 disyf €3
Ad APLA22A A3 (Hubert §, 1983), HIT2 2 A A4 Bre H

oz {uHE §HF diEd EA dd. 53 H T AFY JeH FR
d3& vl (Martin 5, 1993), B FHE & FHESL F7HA A (Shaper T,
1985). =3, AA4 &FEES3 #HFH AOAZITY ASdEALAL vy FdH

49 R FALE AFHI e, SHE AHLEZRHY =8 FHATA £

B AAE HE 2F3Z2ad9 FoAHL2 47 dHH ged, 53 +¥&
ETEE AAY 252 FAALEHN, AT 7, AW S FHAA
Agrte] 2438 FEFLEA BT AL A d4HA 98L& F738H,
TEAE, A R AL, EFEFY HAEA T M At
o]l UYete Aes ¢ tH(Martin, 1996).

4714 AAEFe AZe WAL gL FHAA EREL £59 Fuy
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o
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_>‘J_‘

o

2% % 2 Al £98 £59 Fol MmN A A9Hed, JePoz f4

2% £59 YHE 3AHA 222 2 9% ¢Ue 2L EE #I,

AA W a9 A2 5A% WEE A5 2HAY B ohle LDL S 2H
HDL 2d2H %9 3718 fEdd €3 A4 74 vge 3
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2 BEANA dEaAd #dd 2 A% % A8 =& &0
dutdoz AW75e FANAD JYBAF) 4Bg 989 27, doz2
z S GuA4 2350 Wol BEHT YAY, AnH Fa,

$E4E 59 Adoz dd dxe Z2ade] ANHA FE FAFHYE &
ul ol Qg 2 A

2
rir

5 4dol votg 4 ¥ gE AR FHAA £5%
Zohdelq E3AAY 242 AALH, BHFAASS HDL 2d2HEL

Az BA7 Joz Badx dtMiller 5, 1994). o|H 3 A4F L4 hF o

239 AL AN $Eg ARolH, 7Y £4 37
go #dd A7 A WA wugn o old U@
FHRIET) FBL AR FA0 ¥F ZER FARE o
AA 2747732 ng A9 FAR2dE0] 83

% vhetoly Fao) FoE W wE £302 AAHcn 4P AA ARE 3

78 4 Y= A¥z 2203 ¥ 4 94

€ A7TE HAAA FEHA &2 HAAA Ao} S dder 125 X4
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2) 1257 $4 ¢EZ2398 E4 YAt d@ JzxAHe) wgE FUe
o,

31, D8 ERZ sl B2 AGE 2L £ At B A% B z=
29¢ AN,

3. A7 74

2 A7 24% 9437 Asel deR 2e AT 8L 4ARAT

D 125339 X2 &% Z2a3L AAZTA met FAAA ZFejdye Az
Aol 2ol BY Holn.
2) 12F9 X4 &% Z2I9L A7 w2 FAAA FASFEY 71 xA
Ho zolE B Aol

4. A79 949

DE A7 dads ZAAA FAHY 3 Rt5F 384 8902 T4
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2 AR F ANIFL 1272 ¥4 £F Tzade AAag

3 WAL 49 oldel FHHA $F Tzade A gk

H AN B dAA 44BE FUASA Ghou, 24L2 FFL HA
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5) 2t FAHEEL 43 A3 48 ¥ 12579 ZA F 23 LA
6) 2 dFoA FELUUA AA=2F L BMI AAME, WHR, 253 ZA84

n, AxAge BYY, $94, 247, 98, WIS 2R

D497 5% d4AES B 223 ol AAEEL A5 AAGES
Afsged, 93¢ SAE 84 Tadd.
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1. 33X 9 39

FAAAG 5ol AT BT oz da Y4ALH ANHg 23] 3
ov ol @ BAZL 184 oldel o= ASE dulau(FAT 5, 2000) 20034
59 19 A%8 $eve gL Aol h2d FAAAZA Al F B
2o 7402 AAH NP5 BFEAAY 2Adn AN 4& A

Aats A% AYARAY H3ol AT TR Agez A U E

of

4
Rl
Ho

AFW4 BSRAAEA BAAAAL A5HA 2% ASAS7 T5ol e
EREELE

Psychiatric =~ Association)dl & A FAF7F  50-702 74 =(mild mental

[*]

o Z%E AdARZ #ASZ Yoo, uF AL Y52 (American

retardation), 35-49% % % T (moderate metal retardation), 20-34E 3 % (severe
mental retardation), 207 9t 3 % T (profound mental retardation)ztx® TF¥3 3
Ao 73, 2005).

of g HZ NEE BAAA YoMt ALZ=e met HEH AH, A
A A4, §34 A, A9y Adolge 47T LR FYE R Ao 1 A
oly, o] FAFEE Adtcd o AsAFd dE &L 9
4, B5A&AH, AR, AQAYFTE Zgsy] A8 228 Yy Zrg
ZHEANIe AR FH4Y ERrAAGs 28 o TAAFHA YrE HyEF
gt AAAAA dolM AAI A FHE dF, FAT FFoldY AT, F
7hA B 2 oY FHErle FFAAY AgdAlEE A 7HA 7IEAd 2A 3

A AAAAE Aean, ZAAAAY BRE ALY A e AR, A



AR, 844 Ago He NYETE BYso] o ey ALY £2F 2=
Cmew AYe BEAA FH(ALE, 2000)

NAZHE Argdoz RRAD F2 We 2% WD L A5EF 5
oz F4HY drd, AAE JE¥oz AXNUIY AAY AFoe FAY
of gled A0 e AW F& AWATe 59 A7z FAHAAH,
4dol Holx AYHAEY 27E £EF 24 F

AXY 71 Zaste oty (Zd @ F, 1990). AAs A%, v, @94, 9, 2
=

oly, BE &5 FH TatA o AAWFo] Bofol FAF EFo AL F
o, 2 g2 AADFol Hojof fFEF 2FSo U7 WE Hrswed
olyel 5 gt YW AE 2 AW A 4 AARY A EE AA
W ALY FY ZAdE tsAE BtE & e Byol o & FHojof #ir} o
& 2 fFAdz AALY FAE H19
2P AAGE didE Ego 8 & 9
tH(Wilmore et al, 1977). Z22lz dAE 289 FAHEY @94, N3 L A3
2 B3dY F8F AUA APog ALHE AW, 2HE e 7U1E, ¥
Ao 60%E AAsn FFAH FR Bag AFLE T AMzAo] FAF H
24 78S o Fojory ARE + AHAH L, 1998).
g oz $FL 5 AR uNe AFd g APA TN

AZHA 52004 AAAA A 2088 Aoz EFELs T2aPE 2053

j

F33 AANE 27 AAWE, AALF, ANLLE BERALEN FHHA £



BRYT 9%, ABH FQODE 94 FAAA THE YAoE 85 25
3 Ed=UdN HeSH AYEA Z2ade NG AW, AFH AAYE
of Z23%ULe RISHUT. g HEF(1998)L 1277 1999 wT FAAA
Hoz HUNuse 60% ZES $ESFL ANE Fud AN A
2 uE A7 2T $FLEL ANHA & Fue As} A
oy £28E8 AAY Aue ANLYH AP Badn, ANPIE 2
Agol Yehton, Wya(1999E Mvoz BAY 47 FANA o E
S 4oz 7097 dolzAdAE 19 4087 AAF A AF, WS, o
A4t 228988 B ¥ Yo oA, FP AAYE Tzade FA
AAAAA AAZA FAH BHE A4 o Ao wuFy o, A3
MRy 4¢ FANAAQAA ¢4 2@ 5 Y3 AY 5@ $F g
ade ANE ol A% HHA 4L AAG 2 £ Yo ARU.

3. 212443 ¥

2

AL FAHA MAdel2z 2 A& FAFHLE Fgdte AL oo, A
go] 712 Qul= Al life stage, BAFH Al H3d v gdag F £
} TS A AY, BB, 4718 ¥, 245D T A A dFAAN A
gojgte gol EFAHID JAH(FHF, 2002, °lFE, 2005). AAHPERD(
American Alliance for Health, Physical Education, Recreation & Dance)e= £ %
89 fr- 5ol we A7 BHdL Y= AYY FFo] ZAFHR, 1 FFo

oW 4w wyade Bt AdE TEHAT

!

$3e 293 237159 $4& BE 1%L #2831 A7) AAY 35
Aol EEan, kg e AokE FHHE 75 AN Yo AR AH 4T

A 2t AFHY AP AT o dobrt ANFH A7 x5RE FUA



1o 28 £F3L AAAA FAEY AREF 2o B2 =80 Ho, A

% 5 228 £3A9L YwHoE FUAA FYEY AHE T FYA
FRAAE HFHE 0 E42 F B olud 235l F74HW Syl 2

HAL Yol H2E Ao =Mz ZAH - AHH - BAHY 715& E43
ok 53 o Fo] AAEdE A% £F 2P AAFHA 58 Fgoly e
F5d 71 2 BE4E T2 e 9 FAFLdY BF 29 2 &¥7%
g3 AFH sl WAE AFY FLd T HIFES FI UAHFIA,
2000).

FH, AAAAte &Y, B2y, RPSE, AR B €5#}S HolH,

2% 57152 4% dEo 2HHIE FAW HAAAALY S 2
28171, @471, &7, 7leje27 §3 2L N12FHY £F¥sHY ¢EHE 0

F =932 AAH7 g FA dHF WIELEEr =23 PEo] FHEEA

YelY A @ (Francis et al, 1959). A F 5(1992)& AHAAAAY K9 <
4y HE, £5HEY v2g AL GESAAG FE Y T F4F
e old a2, 2dxn AFAH FF 59 of= AZLUFH §FH HA FEE

A3 nestes FAAA FAEY ¢57d5YHo HolFE BRI YG &
g AAAAGYE] AWM v FTFPFTH] AAHE fdL 4%
A& Ad, AA B 5, 28 2 48Y 75, EFEA viEg, v}
g Ad odZE, =2 BN, ¥EY ASuS B T olfE HdEE ¥
AL, T=, HFE FAAA o5 dWHoz gude #FoY =old Fo

32 goele ZF¥gol doen, 25 FFL2 WEHolz 2FAFY Az2FE

olo

71 gEd AAE ol A e A G ABRuE 2FolTdE &
ol Aol oA FAsty, &2 A 2= oJEdAE AL Y

A= ZAAEA &3], 1994). §H, Rarik 5(1970)2 L E7ts HAAA A

T

9 £54% FEE BEY ASAFE Y v 2R H F5an



Agzzade 159 £5490 9% vAdD F9.
Fohe gAoZ $5& 3¢ AxAdd AAE ae 4 APATFAA
£OH20060e F5E AAAA G4 9 g groT 1237 F 49 HAUAE
23, AAFYAETIALA/AA FAHYLE B1IAD,

Aoz 2F7N £9 T2 AL AXNG A

o
=

A F(2004) AAAAQ

ol

AAAFHIY FAHAN FAF FAES B, I3 FQ001D)2 Az A
AAAQD 78e Aoz EY=ETAA HAEsH A¥EE T2 534 8F
ANE 23 48 Fdd @E A3 fded A4EH dFdedve ¥
F fdsA FHARASES EuEAL, o] B8 F(2007)2 FAAA FaLdE o
Foez W3 ¥ ASEFLE T STE 1657 F23 AAE 2% ¢y
AAANM FTAHLE F98 Ao|7t HEIYSE Eastgen, $HFE F(2007)
S HAAAA FRES HeE 292 & £F0] AY 2 AAZAA oA ¢
& LotE7] A8 1257 F 38 A A3, A REAN 4HE AYE A
F9279)7], ARYxoIH7|, AlolExE, FERL2FET], TRILAETA AN
FAHLZ o A7t YEIRE S BudAT. waA o9 Z& MygdTe
Zol & AYH A7 BHEG AANHE 5 TP AJAA FAITA
AA AHe FHES AL HAUAN TAE + de AR
#}7b vebd & deded Asdn.
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ok

240 FAHAF 7
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M. 97493

1. A7d 3

€ g7 JAd 2453 e JRAIFEEARY X4 +F 2234 F
oA 3749 T2 E5F F4 T LSS FAAAZY G4 209

dez stuen, FAT 108937 1257 X4 ¥ Z2aYE AANE ¥ 10
Boeg FAWA dAG. dAAE 7YY EFZEaPA FAF Yol Yo
o, 29 §FE 25 43 #T JAE Wz FIHE AZEA & F

AYe Syt AFHAAY AAR EHL <Table 1>3 2o}

Table 1. The physical characteristics of subjects

Group n Age(yr) Height(cm) Body weight(kg)
Control 10 14.910.73 159.416.42 51.3+11.88
Exercise 10 15.0+0.81 160.0+7.82 50.7£12.46

values are meanzstandard deviation

AAzZAAL AF, BMI(Bone Mass Index), Body fat(%), WHR(Waist-hip
ratio)®d} =% < AN HE R, AXE 472 Inbody 3.0(Bispace Co., Korea)S

NEE LY

- 11 -
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2) 71 &A
(1) (=7 JEA7])
&L FEd ¢

AANN F -2

o,

ki

% 2e 27 o

o4

s
Z 23] AANsoq ¥ #A8 HIANE HAFsFon,

tlo

0.0lsec 92 7123 %}.

(2) #Q4 (ot 98 Fo2 FF7)
ARZA(TKK. 5103, Japan)® AA o] 788 7924 g2, Hag 3
3 W AWz 3E £& Rol $oz WU WEE gd, &7 2o 22 AE

dtel o 22 FHE F£AE 0lem BHE 7153}

i

HE AFIA F HY AE

A

(3) 2ATH(HF d2717])

244 o ¥ 2B 179 R FES Aoz FAA &z, ¢
&g o N ZAE 7EF AT, oo NFAo|F FHH} FAA FAE
Jor 4% BEAZ ¥ 5 AU @ 0g, A & A2 BohES
st o] 532 2 & e & A% F4 o 302 ALEA o &
71 &8 A

(4) =2H(MHE H=Z)

e 20cm 2ol R & & /AAAE UM YAH YA M A &
3 Aol M 7ted Fol Al 4 FBE EELE AA 2, He THE
el & 2T Eold MM MBI &EE Fol Alo]Y HFE Ao JEeE HY
Tt HEZE A & o, =287 E 3d dHI, AH £2 ¥ g ¢ 3

EAE €A 2EE 3d9, 28 s ¢ o SAHH FAE 0lecm GHE 7|

_12_



3o

5) 94 4 (50M 23 7))
WY 2BEZ 2889, #0 197 FM=L2 w7 § HAHA
2ol Wolde ASE AP AL Astd 0% Fo BA 22AAL, 12

& 00lsec 92 ZA3 Y.
3. 534y

EFA4 % Z2aPL AANGE 2F5TY AN HH F 15A 44 174
Apololn, 1252t 33 3 F 60 S AT & A7 Zzayd FAL JH
4 Yol oAsd EH2F, B &5, &

5o Uy AANGAeH, EFHFL 2EYHY 2 V2L FTHE FIAIANZ
g 227 & & 1587 AANE%E, & F

d&d3 7 1-4F & standing AAZZE ANA B 77 937, 5-8F ¢

ol dHAN B 77 g7, 9-12F & 2§ EFHLE VE2AeH e 2 ALE
o /RN Ao, HeYLEe 2EHY R uAAYG EFF FHRPYE 2
At ZAd2PA A et T2aPoz 1087 dAEAY. 220
B AEE EAH ARASET A€ A2 ASHITHAY AL FAA 64
o] WX RAWAE ERFAY. FHEY TFZZ 1YWL <Table 2>9 2

3, AAFA AFAHA = <Fig. 1> 2o,
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Table 2. Futsal

exercise program

Az

o5
PRI 25u& o
- AEFA
- dEAINREE Hu Yol g dygx, vy o) 5
Zu - % YAFIN(BERI o))
N 1-12% ~
+5 - Z7)(200mE. & x28} ) 2%
- B E(5-103])
. @A 27)(20m dashx28) 9 712 eE5Y ZAYS
S EA 2 2N Ay 54 4Y
_ 19t B 72 987 (standing A 2F)
7 | gze gx cew cqw, d9, 49 S
- gw mAl R ALEARSS 1] 28
CE4 A7) BAY FH 49
B 30
S| g |2@AcIEEE N
2 T - 9=y, s =98, 24, 4%, 49 5 N
- 290 122 FA(IA AR S A7) £)
CEA A7 AYAAES 9T ALY A
<394 - 2§ ¥4
9-125
- Azy Wa SR 24 89, 59, AY
-3¢ 122 7|18 71&45, 59 122 T3 9 9o
. CAEARY 2 A (HE R RESE 52 9 S
K 1-12% 10
wE - 85F FUA
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Fig. 1. The experimental design
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=
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V. 97245

12779 34 &% ZT2d § BMI H3E <Table 3>3 Y. 29 3

o
oft
s

& AA 1994513kg/m’, AHFE 198+494kg/m’E UEldon &%

2% A9 U A9 B £ A7 YHUA gy,

Table 3. Comparison of BMI

BMI(kg/m?)
Group
pre post t D
Control 2052495 20.8+5.17 -1.482 172
Exercise 19.9+£5.13 19.8+4.94 335 745
t 284 442
p 780 664

values are meanzstandard deviation

BMI(kg/m?)

- s NN
O N VIO == b

Q w

OControl
EBExercise

pre post

Fig. 2. Comparison of BMI
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2) Body fat(%)
12379 4 &% Z239¥ % Body fat(%) ®3 = <Table 4>9 2. 1
of 3 t-test 23, €5 T2 AHA 125:941%, AHF 11449.13%2 Yepdon &35

2% BAZ BT A9 Us 39 2 #9998 A7 dedA @t

Table 4. Comparison of body fat(%)

Body fat(%)

Group
pre post t p
Control 1364855 13.848.32 -1.260 240
Exercise 125941 11.4+£9.13 1.724 119
t 261 607
p 197 552
16 p
14 p
;; 12 p
= 10 p
< g} O Control
. BExercise
°
(=)
m

QS N O
L]

pre post

Fig. 3. Comparison of body fat(%)
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3) Waist-Hip Ratio(WHR)

12577 X4 &% Z23Y ¥ ¢5TH FATY WHR ¥+ <Table 5>
& 2o g g t-test 2, TFTAA FE ) AF A 090200704 12F
% 0841005 2 #A¥ Za7t YW, FD TAANE 12F F FATAA

091£0.07% vl w3 FFTol 0.8420.058 s ZAE 2Gr.

Table 5. Comparison of WHR

WHR
Group
pre post t p
Control 0.91+0.06 091+0.07 -.436 673
Exercise 0.90+0.07 0.84£0.05 3.093 013°
t 095 2435
p 925 026°
* ; p<0b
0.95 r
*
*
r
0.9 r
g:= OControl
2 EExercise
0.85 r
0.8 - )
pre post

Fig. 4. Comparison of WHR
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4) Muscle mass

127248 X% &% ZE23Y F +3TH FTATY 25% WEE <Table

6>3 2o, a9 tE t-test 2, FFTAA A

R
12% ¥ 423+682%go 2 #o ¥ Zavt dEwzn, v e FAZH vz

F9¢ Aozt dEUR Rt

Table 6. Comparison of muscle mass

muscle mass(kg)

Group
pre post t D
Control 41.1+6.19 41.2+6.46 -.261 800
Exercise 40.9+6.12 42.3+6.82 -2.670 026
t 087 -.380
D 932 708
* , p<05
432 r
o~ k.3
2424}
@
4
E 416 F DContrf)l
o B Exercise
o
7]
s 40.8 F
=
40

pre

post

Fig. 5. Comparison of muscle mass
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2. 712499 ug

1) Balance(closed-eyes foot balance:left)

rir

12579 X4 &% ZE2aY F +5IH FALY HIAEFHSFZ) ¥

<Table 7>3 Zt. 29 dF t-test 27, LEFAA Ad U A3

£

8.05t6.22secol A 12F F 15.1+10.8sec® #% F717F Jelwx, g o §
Az AL §o% Ao GEUA Bt

Table 7. Comparison of balance(left)

Balance-left(sec)

Group
pre post t p
Control 829573 9.20+£5.69 -1411 192
Exercise 8.05+6.22 15.1£10.8 -3.634 005"
t .089 -1.527
D 930 144
*x* 5 p<01
18 r 5
15
12 p
OControl

B Exercise

(=)
T

Balance-left(sec)
(Y-}

w
L

o

pre post

Fig. 6. Comparison of balance-left
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2) Balance(closed-eyes foot balance-right)

12779 X4 &% ZTRIY F +FTH FATY %Y

ox
N
rE
o
rr

(%2

<Table 8>3 Ztct, 2o oI t-test 23, EF5TAA 3

aS

i
o
M,

B
8.39+8.14secol A 12F % 17.7x116sec2 &% ZF7t7F Jdetygn, A g 7t

R
rir

127 3 BATFAAN 9.11:4.95secst vl w3 LFFo] 17.7t116secE FF F7
7} dE o

-

Table 8. Comparison of balance(right)

Balance-right(sec)

Group
pre post t ol

Control 8.58+6.69 9.1114.95 — 90 D79
Exercise 8.39+8.14 17.7£11.6 -2.375 042°

t 057 -2.167

p 955 044°
* ; p<05

2l r =

18 ll

15

12 r O Control
9t BExercise

Balance-right(sec)

pre post

Fig. 7. Comparison of balance-right
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3) Flexibility(Sit and reach)

1279 X4 &5 Z2a9 F EF5TH FATY F94 WS <Table
9>¢ 2ok a2 E t-test 2, TFTAM IAG W 24¥ A 1.9527.81cmol A
AT 2y &

ol

12% ¥ 818:602cmE #% 277 Uehd3, A9 o
o8 Aol7 YeA oo

Table 9. Comparison of flexibility

Flexibility(cm)
Group
pre post t p
Control 1.44£7.27 2.2246.75 -1.699 124
Exercise 1.95+7.81 8.186.02 -6.171 001**
t -.151 -2.082
D 882 052
*x 5 p<0]
9 - 23
1
8 b
g [
Sef
P
=5F O Control
§ 4 P E Exercise
s3T
=2 F
0 [ ]
pre post

Fig. 8. Comparison of flexibility
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4) Muscular endurance(Sit-up)

12%7te) ¥4 $5 T2ad ¥ $57 $A2Y 2AFY WaE <Table
1053 2. 20 B t-test 2%, LETAA I o 48 A 1376563 of A
12% % 199:62782 9% 277 YeiD, A dol: EAZY vzd §
% Fol7t UEUA 2t

Table 10. Comparison of muscular endurance

Muscular endurance(times)

Group
pre post t p
Control 14.046.81 15.616.67 -1.372 203
Exercise 13.7£6.56 19.9+6.27 -7.750 001
t 100 -1.484
p 921 155
** ; p<01
» 25 p
[-}] s
E
20 F
@
(&)
]
ol 15 p
= O Control
© B Exercise
€10}
[ ]
™
25t
(& ]
/]
= A
= 0

pre post

Fig. 9. Comparison of muscular endurance

- 23 -



5) Power(Sargent jump)

1279 X4 % ZE2a9 3 F5TH FATY oy ¥s= <Table
11>3% 2o, 29 g t-test 23, EFTAA 2 W 48 A 16.7¢7.22cml A
12F ¥ 262¢964cmZ #94 @ F7h7F vEbw3, Ad FAME 12F F FALA

A 16.9+551lcme ¥ w3 FFTol 26.2:964cmE K FH7 dElygd

Table 11. Comparison of power

Power(cm)
Group
pre post t p
Control 156+5.81 16.9+5.51 -1.629 138
Exercise 16.7£7.22 26.2+9.64 -5.842 001*
t -375 -2.637
p 712 (e
x ; p<0b, ** ; p<01
30 ¢ 7 A
25 F
s 20}
(8]
- is }b OControl
‘; EExercise
s 10}
5 3
0 2
pre post

Fig. 10. Comparison of power
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6) Agility(50M dash)

£ Z2ad ¥ $E73 SAFY UHY ¥WHE <Table

Mo

1253 7te] 4
12>9 2o, Jo q# t-test 23, EFTAN AF W A A 12.622.69secol A
12F ¥ 10.7+251sec2 |93 Z 47 Yeigz, Ad e AT vlzd] #

% 2Fol7h UEUA 2.

Table 12. Comparison of agility

Agility(sec)
Group
pre post t p
Control 12.8+2.82 1224242 2312 051
Exercise 12.622.69 10.7£2.51 6.530 001"
t 129 1.295
p 899 212
*x ; p<0l
1 3 r I 8
12.5 p
o 12 F
-
= 1.5 r OControl
= 11} BExercise
=
< 10.5 p
10 b
9.5 A

pre post

Fig. 11. Comparison of agility
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L ARz qAE= 9%

AAZFo] B2 AEFBL 71E2AY € &9 7%
3 g2 U4 2o 2AAEE RFAY, AAEE HL AFE ¢ ¥
T Ed2HES A 2T Y HELUE A E9. wEHdA ¥ L A
S AZAgolY A7tEFo 2P Ao IHHT FANHoz AAH
9 Fo| F4HY, 2 9 3F7T, 42 7T, dAVlE, BAA V1% Tl ¥
T (EE 7], 1998).

THAL 54 AAH 850 4FZAEolY A2¥ FuwH} 22 J¥e 7
2NA FE AR Zo] AR Fe 22 ZF dA 24 (Booth et al,
2000), 4= =Y AAAALL 28A ¢ AZEF vusd HHFE
dojd B ol HAAME FHS BUH(Pitetti et al, 2001). o] & HHA
2 22FRE A AFEY 27 Aoy ATES FolE H¥LAV B0

g2t 2E2FoE AL e dFoMY AAH BFL ARFH F2F 84
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o
.
N
K
d)
>
olft
1%
>,

|

o] o (Pitetti et al., 2007), o]d] @& ARFA T2adh F 3 E4 £5& =
T7A719 2ol 4A A £ U= FHEE /AT e, FEH vdEH 1P
FHoz ATY, &2y WA T AYPads <L, &F T2y F

A2 A& AAzHE AINE & Ae EFoldt & & Ut old B dFd4A

rir

4 FEZ2aYS 12729 FA F
g4 AAZATY 12AYE ZHHA

2 @794 BMIg AAWEL 125 ¥4 &5 223 ¥ I %, e

3de Wx2 Agsta] FUAA o

- 26 -



W 2EF o Zol7t YguA &ked, Ozmen F(2007)S BAAA &z &
A& ez Hd Ads 60~80%AA 1053 F 33 1479 Edo|de &
A3 AARES FLE BojA FRUT B 33, Pommering F(1994)%
AABAAAZRANA 10733 F 438]e) dH {24 Edojd e AT 2
AA7159 F7te tAgeY, AFH A2 Heede {27t 2REA
FUEE L 2 A7 ZF#E AL s Ao BF, 20 E(2004)=
Aupal Fegde dBez 2457 F 3U F7EF Z2a3E HEAA Fdd
€9 AAWE] FAdA #FLsdHd oy, BMIE #4¢ Ha7 QS BRadd
T, ol4ed F(2004) BALET AE ez 2FTY FUALH &3 AA
% BMI9 #37 gidley, AAREL FAdA #AdASE R1dddd. 2
AFAAY FAA7t e Ade X4 &5 T2 ATEE AT 712 A
g 3 X4 Jed FHE € Ao2ZAM, AFH AANPEN AHH F3?

T RE FALAE 75 ARV NS Aoz ARHY, FF dF Ad =

84 59¢ 49, 4T & 9t $82 Z2add ¥ 2oyl A 4

o
¢, AL FAF7 FoldaE H Y dH-Ygdo] a8 v (Waist-hip
ratio; WHR)7} 0% gt #d 29 3 3 2490 ¢ Frgga
&2 A 9o (Bjorntorp, 1997), £ A7 M WHRS 25T WiAd &5 % &
g a7 delgz, A BAME 12F F FALY vz 5T /9
& 2428 BT 25FL AW o 12F F 5AZH vudy EFFAAN &
g o7t detA] oy, 5T UM &5 F F9% FE 2.

AFA 52004 BAAAA A& RELR 20779 EFTFTZEZIYE AA

¢ 2% WHRel 9% 222 243493, 2§ 3& 2% 377 veht, 3
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(2006)2 ddele ddez F7T 78T FAF J2elAN ER2Edg ¥
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<Abstract>

Effects of futsal exercise program on the body composition and basic

physical fitness in students with mental retardation

Ko, Young-Ho

Physical Education Major
Graduate school of Education, Cheju National University
Cheju, Korea

(Supervised by professor Lee, Chang-Joon)

The purpose of this research was to examine the effect of futsal exercise program
on body composition and basic physical fitness in students with mental retardation.
20 subjects were divided into control and exercise groups. Futsal exercise program
was 60 minutes/3 days/12 weeks. Body composition and basic physical fitness of all
subjects were measured at the point of 0 wk and 12th wk of exercise. All data were
expressed as mean and standard deviation and also Paired & Independent t-test was
performed to test the significant levels of differences within and between groups by
using SPSS program. Significance was set at the p<.(05. WHR was significantly
decreased within exercise group(p<.05), and exercise group was shown that there
was a significant difference(p<.05) compared with control group. Muscle mass was
significantly increased within exercise group(p<.05) after application of exercise

program. Balance test was significantly increased within exercise group(p<.05), and

* A thesis submitted to the Committee of the graduate school of Education, Cheju National University

in partial fulfillment of the requirements for the degree of Master of Physical education in August,
2008.
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exercise group was shown that there was a significant difference(p<.05) compared
with control group. Flexibility, muscular endurance and agility test were significantly
increased within exercise group(p<.01) after application of exercise program. Power
test was significantly increased within exercise group{(p<.01), and exercise group was
shown that there was a ‘signiﬁcant difference(p<.05) compared with control group. In
summary, when considering the above results, we concluded that application of
long-term futsal exercise program could improve in WHR, muscle mass and basic

physical fitness.
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