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ABSTRACT

Effects of Taekwondo Training on Growing Children's Physical

Development and Improvement of their Stamina

Yang, Woo—Seung

Advisor : Prof. Seo, Young—Hwan, Ph.D.
Major in Physical Education

Graduate School of Education Chosun University

This study is aimed at reveling how physical development and
stamina improvement affect growing children in exercise group(n=13)
and control group(n=13) for 12 weeks. An object of study is 26
growing schoolage children that were arranged into random
assignment and were sorted into two groups.(Exercise group and
control group)

Then they took part in Taekwondo multicomponent exercise program.
Before and after experiment, we measured subjects' physical
development and stamina twice. From the results, we carried out
correspondence samples t—test for significant difference verification in
groups and independent sample t—test between groups. Level of
significance was established with p<05. Then, we come to the

following conclusion

Collection @ chosun



1. change of physical development

Weight. of exercise group was increased and there was not
significant difference statistically(p<.01, p<.001). The body fat was
reduced, but fat—free mass was increased. Statistically, there was
significant difference. Statistically, control group showed significant
difference of increasing weight,. body fat. and fat—free mass. Because
subjects taking part in experiment are growing schoolage children,
height. and weight seem to be increased steadily. There 1is not

significant difference between two groups.

2. change of stamina

In exercise group, body strength factor muscle strength ,muscle
endurance, cardiovascular endurance , flexibility of the body, explosive
muscular strength were respectively increased. so there was significant
difference statistically. In control group, body strength factor didn't
show  significant difference  statistically. after experiment, muscle
endurance, cardiovascular  endurance  showed  significant difference
between groups statistically.

As a result of this study, growing children taking part in a 12—weeks
Taekwondo multicomponent exercise program got positive effects of
increasing  physical development and body strength  factor(muscle
strength, muscle endurance ,cardiovascular endurance, flexibility of the
body, explosive muscular strength) in exercise group.

In the next study, it is suggested that not only a little further
methodical and scientific exercise program but also studies made up of
all age groups be planned. Also, it is important to set up a specific

study plan and discuss the study in depth.
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o9} o] AHE AEstE oA $-AMsth.(Cratty, 1986; Lansdown

& Walker, 1991).

E
rlr
ol
)
rlr
oot

of o e

o ol fE oYl BAE £%, ChFE AADEIN G A )
28 aTet AR WS ofFel AARRT AW, A0 45, 2
g AARAe] e Eeg T Aol

EEEED

d

Aok W SpxpEol o) L, 7k eF HAo] 77 vr2r] o] u
S ggFstA Zork =l o] vt Aol & dErE oY

Larson(1951)2 A Holdt A& o xS WHA7E MU Fo] 3
T om o] Aa o]4e] Qe Ik AdH e dAmA 7)He] And
el ¥ 7HA e el s £3etn glow, 1 b ASE Adoln gE
stube AlA Ay Adelt. 53] “AlFelwk AAA A (Physical
resource)°] 28] TAE ™ FZ(movement)o] s I AEE AREE 4 9
= ¥ (ability)o]t}.” ghar Aol gt}

Cureton(1967) A& Fo] 275+ 45 Fds] d = Ad= F71AA
717 gsd 2{A mE y|som AW 9, Ishiko(1970)= < 7ko)
A tste] A54<0 G5S ¥ yUrte T $49 Wl uigte] #4al
o] AGE AL fa AAA, AEH, A4 2EfaE Avs SAA]
sHolgta &l

|22 A1A 278 (physical fitness)REEolvt AA 2, G4, AF3]1% A

.

o2

a8 al

N
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U AlFe] 8

1) =9

3 (muscular strength)©]

oy

o]} Ao)HEt}(Vivian. 2010).

ol

4

)

)

ol

goltt(elm g, 2008).

e

, 1991).

o
o

KR
=0

[e)

TH(

o

2) TA T4

A 73 (musclar endurance)o] & -3}
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A e AuAow oW T 2] Hojwee Agu g
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A7 Foloj=

[e)

R

o)A TS (growth) ¥ e (development)

ALk Aol

M oo R T o " ™ B oM T Mo T
ﬂ%%% T gy ﬁmﬂﬂﬂﬂ WO W
o ,‘_I_Il 'Bo o o
T w e T I I R O i B
N T T A W T OB RO
. N
o o O A of o = Mo A ulo
= X oar = 9 Hodr oo W K To= o
. cE opw L2 PRI
A Mo o K EHJ < ,mo];o -
Fode o T wldcw FELNT
= J R % N mN R
= or B ° X o o] mo CUI T —
Ny o N T oy )] < Mo~ m R
TR o 4 M E % ) of 5 %
TR g M BT e E RTWT
3 = ™o = o X ) T ol o
ox ) ofo o 0| - W T o= I IR 1o
= orl o \WE ,ﬂy Eo = ,UI HW Efv I E T T O T OT
B T gy T o XX I I I L
W_W T wf. = ~ = ol U 2 odu N o 3
P P T E W 4 5 kT T 5 oo
J R BT oL K " oo mHi_oaeucm@Eﬂﬂu@
~3 o o~ M caliee ~ %2 ~ON
= o = X H 3 T S T
SO T T .o R® A T woopT
7o 5 2 % X T 2 Moy < u&w W Mo MM X g]e wﬁ
gm0 W oxm ey =R X g TR
I\ S 1%DTE£sﬂﬂ,ﬂ$mﬁ_
WO T o = = it ® o= I~ o T S
) I ) . < [yA}
o Nr & Ao ~ A B o ) M S N K g 7o
3 No .- — S ERCINCI =2 o o) {=
o woF ™ T o oo o= N ar o oI WM o=
T PR o _oﬂMmLH,zﬂLﬁHTﬂﬂ
ﬂ ~ gm 0 ‘Nﬂ . o Ot \‘%Hq - J dﬂ .ﬂdﬂ
~ 4r = o N A T N
) o ~ N R T O T gl N3
XN N W o) wr H S B Gy T
TR M o B o of ™ M o) fen M5 3

2k, 1998).
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b 124178 0] HH A2 SOl wls] oF 3u FFsR(SE AL, 2003).
3 <3 3> A A5 717} ”f‘f“ﬁfﬂ 7lE s7bek= Al7I7F Qs 114
W 7g & AfolE Holn o] oJstAS FrtskAl "t
(H4-& 9, 2007).
Aol ASHHE AAAY Martin?] QA ASF7]E o] &ste] FA3 H7
= AA=GA AGAAE FHokH W= w3 A9 o7t o] He AHAE
FrAg ¢ HES 30~40cm AEE MY FES oW DA golot
s | A7Ael HE3E ZAAel A mpFutetel A FRAA] FAARE AS
s, ASEH= em® okl & AR 7AA (3718 5, 1996).

CJO
2
o
Lo
é

rlr
;-L
o=

A wsol Frhe e RPHoR 2, AW, WY, B Fe whol
Fohe A2 ovjsin], GPgEst Fn Am Yol A AYEYelt 5%

1998 d ko] W3 Shar ol g ] o AOW Hols VlEo R st &
] olEr] 63 woF H AFL 27.63kgol A 47.20kg7tA] F7bEbEdH), ol&
1del oF 3kg¥ F7kske] oF 19kgo]l F7hstal 12417 0] =W AT ZAA
of wla] oF 12.5M = Z7}skoh(3E =}, 2003).

o8t o] A 7TARE U4ATFA FAZAC weir= Ui 39 o
Aol FFATE A BFAE S et A= 124 wel] 7 2 Abol
welth(e]dd, 1987; &3k 1983).

Az AZEHE 25 Bl ATA 9 Fdoll &AM 2AE F2 o
A e AHA ASTH. ASES = kgl 2 star A AR A T
(#7138 5, 1996).

[

_—
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<¥ 3> FFaol BF HEA
¢ ol o o}

RS el N BT N TR T
(ko) (an (an (aw ko (cm) (e (e
3.40 50.8 34.6 33.4 A4 3.30 50.1 34.1 33.1
4.56 55.2 37.3 36.7 | 1(1~2)7¥ 4.36 54.2 36.6 36.1
5.82 59.0 39.2 39.7 | 2(2~3)7€¥ 5.49 58.0 38.5 38.9
6.81 62.5 40.7 41.7 | 3(3~4)71¥ 6.32 61.1 39.9 40.6
7.56 65.2 41.9 42.7 | 4(4~5)7< 7.09 63.8 41.0 41.7
7.93 66.8 42.8 43.4 | 5(5~6)7¥ 7.51 65.7 41.9 42.5
8.52 69.0 43.7 441 6(6~7)71<4 7.95 67.5 42.6 43.1
8.74 70.4 44.1 44,7 | 7(7~8)7N€ 8.25 69.1 43.2 43.7
9.03 71.9 44.7 45.3 | 8(8~9)7< 8.48 70.5 43.8 44.3
9.42 73.5 45.2 45.9 | 9(9~10)71¥ 8.85 72.2 44.4 44.8
9.68 74.6 45.7 46.4 | 10(10~11)7h< 9.24 73.5 44.7 45.4
9.77 76.5 46.1 47.0 | 111142788 | 9.28 75.6 45.4 45.9
10.42 | 77.8 46.4 47.4 | 120215788 | 10.01 76.9 45.6 46.6
11.00 | 80.1 47.1 48.0 | 15(15418)7K4 | 10.52 79.2 46.2 47.2
11.72 | 82.6 47.7 48.7 | 18(18~21)7K4d | 11.23 81.8 46.8 47.9
12.30 | 85.1 47.9 49.4 | 212124784 | 12.03 84.4 47.2 48.6
12.94 | 87.7 48.4 50.0 | 2(2~25)d | 1251 87.0 47.7 49.1
14.08 | 92.2 49.4 51.2 | 2.5(2.5~)d | 13.35 90.9 48.4 49.9
15.08 | 95.7 49.6 51.9 | 3(3~3.5) | 14.16 94.2 48.7 50.5
15.94 | 99.8 50.0 52.3 | 3.5(35~4)d | 15.37 98.7 49.1 51.4
16.99 | 103.5 | 50.4 53.3 | 4(4~45)d | 16.43 | 102.1 49.6 52.3
17.98 | 106.6 | 50.8 54.2 | 45(45~5)d | 17.31 | 105.4 49.9 52.8
18.98 | 109.6 | 50.8 55.0 | 5(5~6.5) | 18.43 | 108.6 50.0 53.7
20.15 | 112.9 | 51.0 55.9 | 55(55~6)d | 19.74 | 112.1 50.3 54.8
21.41 | 1158 | 51.3 57.0 | 6(6~6.5) | 20.68 | 114.7 50.5 55.5
2257 | 1185 | 51.4 57.7 | 65(6.5~7)d | 21.96 | 117.5 50.8 56.1
2472 | 1224 | 51.7 59.2 7(7~8)d 2355 | 121.1 51.1 57.6
27.63 | 1275 | 52.1 61.3 8(8~9)d 26.16 | 126.0 51.5 59.6
30.98 | 1329 | 525 64.2 9(9~10)d 29.97 | 132.2 51.8 62.4
34.47 | 137.8 | 52.9 66.7 | 10(10~11)4 | 33.59 | 137.7 52.3 65.2
38.62 | 1435 | 53.4 69.7 | 11(11~12)\d | 37.79 | 144.2 53.0 68.2
42.84 | 1493 | 53.6 71.9 | 12(12~13)\ | 43.14 | 150.9 53.4 72.0
47.20 | 155.3 | 54.0 74.6 | 13(13~14)d | 47.01 | 155.0 53.6 75.1
53.87 | 162.7 | 54.6 77.9 | 14(14~15)4 | 50.66 | 157.8 53.8 77.2
58.49 | 167.8 | 55.0 80.6 | 15(15~16)4 | 52.53 | 159.0 54.3 78.5
61.19 | 171.1 | 55.4 82.9 | 16(16~17)4 | 54.35 | 160.0 54.4 78.8
63.20 | 172.2 | 55.8 84.5 | 17(17~18)d | 54.64 | 160.4 54.6 79.5
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3) AAAFA
AADFA = A4

1
ot o] whHLe HArtA st
=

AAAZAF= AL s BFATET v A et whedd = dn
w9 sl ¢ e Aol dnh AAAZFAFE b EAF gL E et
Ass 719 Aoz vrd A

A A A=A G (body mass index, BMI)Z WHOZ} H|wke] 7|02 AAS}
3 Qe AREA 7PE g AREE A o AAERA e AANEY =2
W3S Holm AFR1e Al 28 Fxw, ndY, AFAESY e g3y Ad
o i AT ARE F A Qo] B2 Aol Al HwE SAe
= o w AFEAA A vH(Bray, 1999; Deurenberg—Yap et al, 2000),

ol A E HTrEE MEshe Vo R ¥ RS oy dirbse] FHskal vk
(Dietz & Robinson, 1998).

a8 AAE A (BMD = A Ao BlEE AR Al Al A
TR AN AbgRe] AAWFES dAdATE Al
(world health organization, WHO)2] ®]%F Het 7] 4= BMI 30 kg/m'o]’
S Hbolgtar SAINE o= A RIS VIFE o R g Ao, tghn|utets](2012)

A R oprlol—e s vt Ak V]2 obY <F 4>9F (YT, 2012).
<} 4> oAJol—ejH Y} v WA G| FE (eSS 2012)
2 F BMI(kg/m")
A A= <18.5
A = 18.5~22.9
B ES 23~24.9
IR 25~29.9
H| 2T 30~39.9
H] THIT >40
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AFe] A, 7bH EE Aol Atk Avke] A7 oluet wwke] o
2pA 7} xwoﬂ FAE Aol weh Ay Wil Aule] FH8 Awre

SUHoR AASHE B A T, BIAY & 0 FAE P A
£ Fato] BTk 2El olF e nde AWAE YRR 2AY 4
G ARE} B1E Fro]l A7) wiEel ARgell Agke] wE AT BMIY-S 9] 9
gu1EH A 5 WS AAT & ds Pl (IR %,

b 3 Arol7] wiZol AANES & A I
ERE o] B2 ARSI 23 A8E ¢ dve A 59 %S S
goks A A AZAE 28T W Ay ko] FA, vE AA S At
= AN e 8] EAPTE Gl An(HEEAE], 2007).

AA 2L JATE ojwst 2H oy 7|3 B BAY 94AE FAEH e
7} sh= sehd A ARo = olYst AR E AFH e HES ke A
o], 53] A AW (body fat)S AL Yx] Z2 2 A A" (lean body mass,
LBM)ol 2HS w331 k(A3 2009; vhAFE 2010; o]42), 2013).

QZke]l AAE FAsta v g RS AR, gastE, A, ol
A, 5 7718 so2 B ¢ oy, AHo s ui 38, 4, Ui
5o Al 7|#How FET S AUH(HAA, 2009). T AAE S U=
AEoz AAY, 8, F7IE, Agx4, did 53 22 tgst 42 4

SIAE AA L (body fat)I} A|A| W= (fat—free mass)
2 Yol gt AA S A5t Ao R BEEaL, AR e
L

S
4, AFEe wadch AAH A5 2e

—111
g
o

o
N
ry
1
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AA 15%

A 3%k AFAY 12%,

) 2~
a5

o
3%

o}, waha el

il

tH(Katch & McArdle, 1988).
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T 3F, 2010).

Aol A 7 SAES

k.
AR, AeokE el gow, i Fed
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Johe

X
_ZTI
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A, 1994).
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sLEdA 2ol

F71 w2l
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Njo

2002). wekA ot

ual <,

A7F Ao (A,

=y
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Aol Al ol

JA o] Al wks

dA3leE fA4ARA AFTES AW (fat mass)d A A HEE(fat free mass)

R

o] BARTE A

A

3

=z

)

tow—component model®} AW FEI}
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R
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=

B3}= multi—component model
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fite)
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el
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2004).

Ak
v,

2

o

o

M

gl

[}

o] }r}
A Ao (AE4A, 2009).
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hie

ujgke] e
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Aoz 1Al e},
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il
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AA BFA9 20~30%

o5l

A A& (% Body fat)oll ¢

R

=z O
LN

of AAl FFA] °F 1024 = 3}

y
bol wlwre 29A 24 Bl Aol

b o A 7
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°
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L==8
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SRR
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]_

24.1~29.9%

©

GiD)

24% o]
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B

18.1~24.9%

S

=

18% o©]

HEkE J7H AN 5, 2013)
25%0]

=

R
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.

5> AAEE w
H]

. A A

A A

2004).
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R = I R = o

)

Z}A]

=
=

A AR FoNA 4%

A

Al

o]
Ao

I
T

bl o

)

TAR

)3 -7

c e, ofdd, FRE, B4R v ti(H A, 2009).
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b TA S ael T w
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Dg A Aol 24
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Fol oA
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AT AR e] AA
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S

< 2602 A
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A

o

_g]
g,

NI

SD

14 54

A%

<3 6> A7hdAe]

Eis

AALE(%)

A% (kg)

A1 (cm)

}o] (Age)

A

49.89£10.93 19.94+3.63

157.76%+5.11

13

(n=13)

e
Ho

48.97+7.81 19.47+2.95

158.55%3.70

13

13)

FAT(n

e

2.

700

“gell
g

ol

FAoh 215
kol

T 13%)% Az 4AE
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s

’

A} A

107, A4 F

S
fa

<ag 1>3 2

A

AR AT

steieh. ool 3

=
54

3]
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21t ul

CHOSUN UNIVERSITY

HA 2SS (26%)
oA (139), A (13%)

AAESE, AT, AAYE, AAGZ)
JI

A, 2T, AT, fAd4, Ee)

$F FE  ANE SE(Fe AL BT £F)
+& FE 1 50~70% HRmax

SF AZE 60

&% WE 3 33

&% A% F 125

AAES, AT, AAYE, AAGZ)
JI

A (e, 2ATE, AT, §A4, )

<1 1> A4
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3] FAste] 73 715S lemTEH 2 715390

7. A

|

A3 e AE]E SPSS ver. 21.0 TEIAMS o] gale] Pty wEH
A= mASAL, 7 5 e - ApelE ®Y] 918l Paired t—test, ZF 71
Q-3 2polE W] 93] Independent t—test WHE AAEF L, BE

FEe p<.052 AYsh
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1273 BAE 50 437 obEe] AALS WMkl A <E 10>,

<% 11>, <% 12>9 AAE nre} 2}

7} AlFe Wt

Ao Msk= <F 10>, <29 2>, <13 3> Yebd nho} g &5
5L A 40.19£7.11kgoll A AFF 41.20+6.25kgo 2 F7hsle] 9
3 o7t JEUA 2t EAIES AFA 39.44410.52kgol A AR
41.96+10.76kgo. 5 F7FeAAT FAHoR fFold zel7t yUEEG
(p<.001). 7 H9 ztell= FoJg o] 7h vpephAl e,

& 10. AlFe] W} M+SD

W E.G(n=13) C.G(n=13) t p

pre 40.19+7.11 39.44+10.52 212 834

R post 41.20+6.25 41.96+10.75 -.218 829
(kg) t —-1.752 —8.845
p 105 0017

Values are meanzxstandard deviation
#xkp<,001
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AA L] WshE <3 11>, <18 4> <718 5>0 vERd vpe} 2o &%
OFS AFA 13.4045.64%90 A4 A} 12.0245.39% % 7FA8le] S z}lo) 7}
el (p<.01). BA2EFL AFA 13.0248.18%14 AFE 16.23+8.12% =

ol 7} LhEbA ekgre.

11 AAYEe] st M=£SD
o E.G(n=13) C.G(n=13) t p
pre 13.40+5.64 13.02+8.18 137 .892
A 7] -5 post 12.02+5.39 16.23+8.12 —1.558 132
(%) t 3.063 —8.823
p .010™ .001™

Values are meanzxstandard deviation, **p<<.01, ***p<.001
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oh AR w3}

AAEe Wale < 12>, <19 6>, <18 7>0] e vl 2o}

SEIRe A 34.50+4.44kg A AFE 36.01+3.96kgR  Z7Fae] o
st 2hol7b UEWTH(p<.001). EALELS Ald 33.61+5.85kgol A AT

34.3945.64kg Z7bato] frod Abol7h UERRATH(p<.001). T A 1kl
W §o) g Aol vhEbA] kgt

iy

312, A Wst M=+SD

o E.G(n=13) C.G(n=13) t p

pre 34.50+4.44  33.61£5.85 438 665

AAwer POt 36.0143.96  34.39+5.64  .848 405
(ke) t —4.222 —4.214
D 001" 0017

Values are meanzxstandard deviation, ***p<.001
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w50l 4F7] okwe AH W] A= <F 13>,

6>, <¥ 17>, <¥ 18>0 AAH npe} Zu}

N
=5
—_
N
V
N

=5
—_
(@3]
V

N
=5
—_

Wel= <% 13>, <29 8>, <¥ 9> YEd nke g
SEIFELS AFA 20.78+4.50kgol A AFE 25.86+4.30kg®  =7}E}S]
o8t x}ol7} YEFTHp<.001). BA1ELS AbA 23.13+6.35kgol A A}

°
=
3.28+6.50kg 27 RAA W FoF Aol e ST F A9

o
T

Toll = B Fol @ Aol LA ehgkel.
¥ 13. &8 (5-)e W3} M=%SD
LR E.G(n=13) C.G(n=13) t p
pre 20.7844.50 93.1346.35  —1.089 287
ore(oy  POSt 95.8644.30 23.2846.50  1.195 244
= a\T
(kg) t ~15.84 — 843
D 0017 416

Values are meanzxstandard deviation, ***p<.001
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2 (H) o) Wt <¥ 14>, <29 10>, <29 11> ey npe} 2o},

SR AbA 19.49+4.68kgol A AFE 24.00+4.05ke®  Z7}sle] &9
3t zZFol7F YEFGTH(p<.001). BAIELS A}A 21.8245.09kgol A A=
24.88+10.85kg2 F/HAAL fold Aol UeubA @gdd. T oAw
tole BE fol@ Aolzk vhehbA ersteh.
¥ 14, <5 (F)e] Ws) M=SD
W F E.G(n=13) C.G(n=13) t p
pre 19.49+4 .68 21.8245.09 —1.214 236
. 24.88+10.8
ope(x)  POSt 24.00+4.05 - —.275 785
k
(kg) t ~8.96 ~1.306
D 001 216

Values are meanzxstandard deviation, ***p<.001
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AT o] Wk
=& L

zpol7b YERGtHp<.001). BALES AMA
+8.713] % ZFaste]l frofdk Apel7h vERA] &
ol ake] 7k YERRTHp<.01).

<3 15>, <7§ 12>, <717 13> e vpe} 2o},
AFA 31.46+6.623] 9 A AFF 43.07+4.883] 2 ZF7}sto] fol3h
35.30£9.823] o)A A}F  35.15

FdTh 7 G bell= Apgel vt

3E 15, 2479 W3t M=SD
o E.G(n=13) C.G(n=13) t p
pre 31.46+6.62 35.30+9.82  —1.170 254
gmoje  POSE 43.07+4.88 35.15+8.71 2.858 .009™
717162 t —-7.614 113
p 0017 912

Values are meanztstandard deviation, **p<.01, ***p<.001
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. AR T @)

Ne A o] Walis <E 16>, <19 14>, <18 15>0] Lpehd vhe} 2k,
SEFLS A}#AH84.04£3.07914 AFSE 90.06+£3.432 Z7}sle] F93F zpolr}

et (p<.001). BAZEL A}A 84.62+3.50004 AFE 84.85+3.102 =

FSHRA T Fol@ Aol7k ehbA ggith B A el A fol@ Aol

Y ERETH(p<.001).

¥ 16, AHA e W} M=+SD
W E.G(n=13) C.G(n=13) t p
pre 84.04+3.07 84.62+3.50 —.448 658
S post 90.06+3.43 84.85+3.10 4.059 0017
2 g
t -20.52 —.661
D 0017 521

Values are meanzstandard deviation, ***p<.001
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gt wdde ¥

ol WMalE <X 17>, <29 16>, <29 17>°] Yehd vpel 2o, &5
OFS AFA 7.26+3.77cmol A AR 13.19+2.68cmE F718Ee] o3 xfo]
7b o YEb T (p<.001).  SAIZES AR 10.07£3.94cmolA AR

10.30t4.34cm% F7F8FRAIR f-28k 2po| b vpERUA] kot Ak 7h
£ #old Jolh vhehbA kst
¥ 17, e wWsl M=SD
W g E.G(n=13) C.G(n=13) t P
pre 7.26+3.77 10.07+3.94  —1.853 076
%
ooz PoSt 13.1942.68 10.30+4.34 2.036 053
3|7
wel7] ~8.301 — 519
(cm)
D 001" 613

Values are meanzstandard deviation, ***p<.001
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o) wg

-

o Wake

159.84%12.25cmol A AHF-

<¥ 18>, <719 18>, <718 19>0] Lbebeh npe} 2o},

170.00+12.22cm%  Z7}3}

AbA 163.46+22.62cm

L3 AR
o 93 zkol7F YEFHTH(p<.001). SALFS
oA A} 163.53%+24.25cm=z S 7L AT -9 8k zfo] 7t YERLEH] &k
gk 7 JAe FFol = 23 2ol 7t YERUA] gk okt
¥ 18, oo Wl M=+SD
il E.G(n=13) C.G(n=13) t p
159.84+12. 163.46+22.
pre —.507 617
25 62
170.00+12, 163.53+24.
A=k post 858 400
%7 22 25
(cm) t —-11.592 —.075
D 001" 942

Values are meanzxstandard deviation, ***p<.001
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