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The Effect of Swimming and Aquarobics Exercise on Physical

Fitness and Body Composition in Obese Middle Aged Women.

Young-Hyun Kim

Graduate School of Education
LPukyvong Natronal University
Directed by Professor Koun-Soo Shin, Ph. D

Abstract

The thesis studied a total of 16 people of two groups , eight middle-aged
women with more than 30% body fat who are working out in a regular
manner but not swimming ; other eight middle-aged having the same body fat
percentage who are exercising on a regular basis but not doing aquarobics.
The study was conducted after the subjects agreed to take a voluntary
participation in the research, given sufficient explanation over its details,

procedure, significance, possible effect and potential risk.

The research aimed to. seeing how 12-week swimming and aquarobics

would influence stamina and body composition of obese middle-aged women.

The swimming program, which was for beginners, was conducted for 12
weeks. In the first four weeks, the subjects adapted to the circumstances for
the exercise, learned basic swimming movements, and swam the freestyle
stroke with 50~60% maximum heart rate under the guidance of an instructor,
while walking and jumping in the swimming pool between the main workout
in the consideration of individual stamina. Adopting a progressive load, the
research had the women work out with 60~70% HRmax from the fifth to the

eight week, and with 70~80% for the last four weeks. The program was

_Vi_



conducted for 50 to 60 minutes, three days a week—10-minute warm-up, 35 to
40-minute main exercise, 5 to 10-minute cool-down on Tuesday, Wednesday,

and Friday.

In the aquarobics program consisting of 12 to 15 items, the subjects
performed the workout-mainly fundamental movements-with 50~60% HRmax
in the first four weeks, 60~70% HRmax for the next four weeks, and 70~

80% in the final four weeks.

The conclusions obtained from this study were as follows;

1. Stamina

1) Grasping power showed statistically no significant difference, increasing
just 0.63kg from 25.95kg to 26.58kg in the swimming group.
That’s the same case with the aquarobics group-just 1.17kg increase in the

grasping power from 23.31kg to 24.48kg.

2) Trunk flexion had  statistically significant difference(p< .001) in both
groups. The swimming group saw 3.3lem increase from 20.19+3.97cm to

23.50+4.38cm after the workout, and the aquarobics group showed 3.39cm rise

from 16.63£5.0lcm to 20.56%4.29cm.

3) In sit-up, the people of the swimming group were able to do two more
sit-ups, from 11.63%£4.34 to 13.63£4.98, which was a statistically meaningful
increase(p< .01).

The women of the other group did 2.38 more sit-ups, from 7.75+2.38 to

10.13+£2.64, a statistically significant rise(p< .001) as well.

4) One leg standing showed statistically no significant difference in the

- Vii -



swimming group—4.86 second extension from 14.17+9.44 seconds to
19.03£10.72. The aquarobics group could stood on one foot for 5.8 seconds

more-a statistically meaningful increase(p< .05)-from 10.55+5.10 to 16.35+8.26.

5) Sargent jump increased 3.38cm from 2355+525 to 26.93£5.06 in the
swimming group, 3.86 from 2254253 to 26.40+£2.47 in the aquarobics—a

statistically significant increase(p< .01) in both cases.

2. Body composition

1) Body fat mass showed no statistically significant difference in the two
groups—1.97kg from 20.75%£3.61 to 18.78+3.52 in the swimming group and 1.12

from 19.95+3.38 to 18.83+4.02 in the aquarobics.

2) For body fat ratio, the swimming group showed a statistically significant
decrease—2.50% down from 32.15£2.50 to 29.65+1.86—while the aquarobics had
no statistically . meaningful difference, just 1.65% down from 33.58%1.75 to
31.93+3.01.

3) Lean body mass rose 0.63kg from 43.65+540 to 44.28+571 in the
swimming group and 0.40kg from 39.25£3.68 to 39.65+3.67, showing a

statistically significant increase(p< .05) in both groups.

4) For total body water, the swimming group and the aquarobics group
showed a statistically meaningful increase(p< .05)—0.43¢ up from 32.20+4.09
to 32.63%+4.34 and 0.32 up from 28.78+2.78 to 29.10+£2.74, respectively.

5) For muscle mass, the swimming group had just 0.52kg increase from

40.63+5.08 to 41.15+5.39 but the aquarobics group saw a statistically significant

- viii -



0.04kg rise(p< .05) from 36.43+3.48 to 36.83%3.47.
6) Protein mass went up 0.15kg from 8.43+0.99 to 858+1.02 in the swimming
group—statistically meaningful as p< .05)—but up just 0.05kg from 7.68+0.73

to 7.73£0.7 in the aquarobics.

7) The programs of swimming and aquarobics made no significant difference

in statistics between the two groups.

_ix_



I. A &

A9 BaA

W

)

A ou] 2 o]

bol Aels 412

1%

o] 2

e

A

eFo g%

o}l e}

=
=

)
o
Nfo

)
~o
<A
ol
_@_

™

—_
jo

—

0

<

W
<]

o)

N

Alell glek(A 54, 2003).

- =
L

5

7}
30 - 40H

=
S

o] ¥=

NERIRE

=

SRR

=
3

hC_—
A

53], 7Hkssd] Al e

o)

}%, 2001).

A A EFU A =] (R

]

°]

=,

o] o] Ao} 5

o]

o] (very

]

%A 2

22 o] (low calorie diet; LCD)9} %A

o
=

low-calorie diet; VLCD)2| Al &

2 ¥

g7 del daREEA

o
(Olson, Williford, Blessing & Greathouse, 1991; Banz, Maher, Thompson

]
aS|

kls

]

o] 9)&H|(Stankard, 1987), ¢

& Zemel, 2003), 271, 2 7],

FA A5 ¢ (Olson,

)

B} o

Williford, Blessing & Greathouse, 1991).

5

—(:5_]__

(stepping) #2 *5o o

[¢}

2~ Ell 3
—

oy
W
Jlo
o
oy

N

)

A4 9

oty 1B s} o A

AARZE obd = gloH (A A, 2004).

=

T

ok o]

o



i
=

2

)

ox

a3

ofr
M
i
ol

fy
7o

A=

—r

0

21 9 7]

A A 2}

o] 7] wj & el

o
3%

2005).

.
o

BH

el

A=

—

0

Ny

oy

TR

)

o

_lu

=

T
ali

ﬂl
T
s

ol

o

o

ol

el
_ﬂo

—

R

e 2AAEE E44 " &

=
T

el o] Bk (o] A9, 2003).

B

3

&

&9

o}
A

_
o

o}

B

o
Tor
e
o

G

o

o= 59 ofFtol2¥] ~(aquarobics)

f #] 3

Y 3]

o] 3
o] <+ ol

=3
=

TE

8]
alol

I

v
o]

Mo

G
<]

4
o

en

Zoy AuH(H-E Y, 1996).

Ao 2 4525 (walking, ball exercise

=
=

o4 vl

549

24
program)= 60

)
=

1 2]

5

R

O
UG

ki3

122 9

9]

H|

FA A= A7)

o] §95

=N
[€]

& =d, 955

—
o

T

—lw!
el

o
il
-

Hr
Mo
n‘mo

s

X



Al
A

9] 50~60%= T 33

P
T

—_
o

—_
o

K

A 5 2

ol A1

2003).

W

~H

] g o] 4] o

e

Nfo

%R
|

ol

ol

o}

]

B wet dscte +Fol o

7o =

Qe e A Aa AAzA Adel o zaA9

=
K2

&5 0]

o

of A ol Al ]

)

Nfo
el

3 2,

o
1=

t}

1

R

A=A

]

pae)
1

T A

1

.

].

S

37}

[¢]

=13
&l

Ao #A
A -0l A

[e)

=

o
fetn
y
o
=
)
X

o] F wwhe] g o] AA Ao

o X
A0

Ea

3} o}o}sy]

o
o

o

i+

9

i

~

N

2) 12

>
e

]

i

).
X

o) A 47



1) #93} ofFotzul s £ NPAES EUD $ES A g Hu
o= BNl AT T3 wwelgoz A4,

2) 23N A HeH Fus fA4 SHe nesA @k

3 A9 /1% F AYAE AR AHne S FANA L3
v+,

D WFAEe] SBAZ osle] NATE W AT BAE o] T}
A s

5) AY A4 gEe o 2P, G4, HE4, euEo B4

1) A2 Qgkol o RaAe Aeed AWE fA&L BEe Y Az
7 He AAA sHow Age] Azd wolst dgaaddly 9

ol A3 Bt s adAdor AolA (A d, 2004).

2) A A ZA (body composition) : AAZS FAs L dE 23 AR O
2 Awy, el A A A (fluid), F 7] 2 (mineral) 5= X &3y, ddtxg o=z

A ureky A A A A F(lean body mass, LBM)Oo =  FRITHGA ZF,

3) T3] wro] A (middle-aged women) @ dW¥FH 02 oF 40~5047FA & T
doldor Hu FUV|E AHoste 7IFe Al uiel, sjd] uwt
AA Aol7t F AR ofF dYHolAwt, Fd FYst A= AEH -

A Msks v @A TE(F 24, 2003).



i

‘_Irkl
4
=

o}

prsel

+

3l

A 90001 7 of

il

[e]
2

o 7]

=
T

o)
=

1=

A

)

A ¥

173 9Leh(EA4 H, 2003),

e
A

G
Y

Bl

I

o

gt A= (crawl), ot 2] 2t S E (682 F), Fu}

W9 rE

3

=
T

=)

|
it

o, WMHZE

3

Eeto] %

g%, HE:

uy
<l

A el 2003).

<

= 213} = o] Huk(

w

—_
o

)

©

ol|

hyi ™
=

e,

)

T

gtth. Mosterd®} Jingbloed®] <

of

B!

o}

;O.._

do

Z}
Z}

EV

[e}

0~70%, Hj

2003).

HEd,

of g Zolth(z&Al,

i}
=

3 % 30~ 40% 7}

3

D
= 3
— L

7} ¥)

el

-

T
i

e

X

M
Nfo

N
o

—

!

o
0o

N
)

%

M
i

1999).

)



A

=,

9]

] =

[¢]

boy, A,

hs

(cal/cm/sec/degree), 100°C oA 7.6x10°
kel

AE&L 0CoA 58x10°

of

AL o)

lo] ZolM= 15x10° o2 e

°©

z|

SA el AAsta dvk= A e By &

O

o = I - S N SO gy oE P T T R W o
w A 3w — i CC A
JJo - S B T o e g iV
oy I ® B o T o« CoWy T o
R IR - " ST s B - (R
2] a e > N o) B =
Hﬂ L P R oEREwE 9
) ¥e < x T oW o o= T WL
T e _ ARl r T Ly o
o} = N wwr Wm o Lot T T T g o
EIC I B & o T oo . 0BT S B o
H - = @ (R U B T @ ooy PR SR A
ol SIaNZL 7 ~—l I S S
2 ow YW NTRE N R BT
T or gl A e A \Bek 5 U S
£ A
o T g B W T g $ oy N e o
A I R ad o = s CITRNP
o w PR ° e &% oy ¢
o T oo D s, O m WOH g of X
_ X omm o= T T - =T B o X <
Y X N n R o + ox = B
=~ = A )L © G Py 7 W - = 9
x D up N TR = S o T N S A BT
2% < xa IR e w D ox P o5 T
. o T ) ==
U U\ e il Bimom oy Loy 2w T
i S . 3 2 Q <
—_— \a ‘UI £N o —_ 07 ‘mwl \ﬁo = © 1@!
oF T = 5] g e K o
T .o TN T e W o+ S oy O mox T E %
¥ o B OE R g Dy o T K d Lo oL T N =2 H
o o] ! e B % e - % N =
o o I Ay ~
o)  — a ol 2 A o L% F, T o) > ol
%) o) m T g W
o g N I S I S o) o N =
= T = = oy W I CN— & o (- m EEEN s 0 Mo
W g o T Hou KT o T RN . N T m &M o
) © g —1 ~ —
ﬁoﬂﬂﬂ%o_bw%mﬁz_mﬁmarﬂMWﬂ%giMM%
] oo o) T TN ar Y < o M o ) sl o = ) e
T e . ® Ak o T o M0 ok o B T
4 TR S BT v Y m 2 o o= N oo mT W B

, 2004).

e

o] Ut A

ol 4

1

R

At

=
T



)=+ 9] Arthirtis Foundationo] A 1970 @t} Z4to]l recreational water

<
Ho

o) olFolmu s £F mE YR

program 7% A] 2}s}ho]

R

701—

Fol, 80w Zwk ml=re] of o] ZH]

Al 2} &

g B 7)

ahe A
vl S A17}

i

(- 53}, 2003).

23

]

A

I

Hk7

-
[¢]

Hi

- AZA -

AdaaA

Wi Qee wEgd oy vl

2 5tof

i

Hl
=)

~
70

o)

mJ
N

(31 =31, 2003).

o] EXoA] uh(o] AT, 2003). A A=

B Ao mekA o2 7}A]

-
e

o] AY

= W =

*

o]

il

4r
sl

)

Far i7) w2l #H et

)

5

7] <

-
13

G AR W, )

=]
=

Lo BA

et 174 R 2 A

el

dH(a4 10mel

B

B

s

Shoh(EE 9, 1996).

4

A

1

90%, 80%

A5 A o

o A = 7}A]

~
Njo

|

I

)?3]'

- o
-

(thermoneutral) 30C ~347C ol A

Foder e

]

gl

A

o LnoAE=

1l
=~

’

]_

DN
No



o g 4
Mm X % M,# ® N B R
. ~
A & (I JM s o 1r
U~ 347 = o — —_ A \‘W FL o ﬂo
%ayx@mgqg%?a S
A o P ox 2o oy T B
= @ X % i o 4 ) . W o i - =o
%armﬁog.@ﬁxﬂ@% Lgﬂ%gz _
FTo o v B o X i o H ol T o
gE ;e 0# 2 ‘Alu,A zi T -
OL OL ‘Iﬂ E:l ~X R ZE < S Zml
T 4k I TN
7w 0 E T oo @ e O c oo o o
%ﬂyegﬂl__% B T
2 B x M o N of Moo
o =0 Y T &) o R M o) 3 Bl N = M = Ho o
x T - s o Al =™ Mo == <o —~ o o
© Hox Njo do %o o) W < = i X @ B
o T N — P AR
y 2T Mo ™ g o oW HMoT T N\ Sae -
o < aF - < w o MK e ; o
= 2 7 o Cog i wm W = ° B o
_ ok = ~ MT = M ijo %o oy M - wjr Plow Wook
@l7ﬂ£oa1o¢ﬂoof ar . =
TR = = B olp o —_— - |
= T N o -~ o o e RN = o ry <]
o N ¥z N ow R o Mo e T 2
7Eme1§%ﬂ%w% %&@4@@ﬂ}
HA o R N oF —~ o N ) o 0
@ T BT R AN . N o RIVE -
o+ X S & W o e\ Moot T otk 2 =
= 5 9 g U e 3T . & w e [
T g o 5 oT S e IRy o !
s = o’ Hr o % oy Lo - ™ B o) K
® W L N Gl & ap S
ol ) SURERC I T B < ol ) N 2
=T on T w o 2 4 B og o d X e .
2 1$@&1oujﬁgoaau%&§u
LR oo g - e oS < = A o 4
ol oF .oy A No 20 = M oh © Tw ol M-
T ) o 1m_|, o M oo = — |
N o ol ™ w0 H
T T % TR o= °
W e °
A

]_

T

L

G

g/]

5

)

A ol
O]"?‘O]_i]ﬂ

|5 wpR o A A A

3
oh a2y A F7hA 9

R
I 77 FRE o
=

31 5] o]

0]

Al

4
ol 7}z

=
-

E

o
=

<



3. 9% A

E
Nfy

oy
q_mo

s
OO

of 450w

701-

(physical fitness)< 2

=
=

Z

Il

s
R

ij]

pzel

)

Nfo

—_—

0

)
)

ol

X0
<

okl

2], 1999).

=

03
;O.._
N

ol
1Ho
o

X
ol
N

R

H
-
fod

2003).

o
Ulo

s

N

NJo
~o

4

A o

A4

23 €, 2003).

o 21 Th(F

A% @grol @

al

ofy

ar
ﬁo
‘_@O

or

oI
o}
il
il

ﬁo
B

"

ali
o)

il
o

Nfo
A=

ol

s
OO

+

ol

=3

P A=

)

= &l

el =2 W 27

TINE =

714

o)
Ar
fofo

aig

N

i
o

-

ol

Gl

rJ
folm
;i

B

3
T

=)

folm

el

oy

Mo

<

folm
Lo.ﬁ

,_lr\”
o

N

ol 3 A7)
Ha e S, 2005).

& 0]7]

5ol A

215} o]

=



=
o

% o]

R T 5~40M 74 A

[¢]

7] AR

3L

o

o Al of]
g5 1 AA

-

R

AF 2 90%7F Al A =]

3} 7]

-
L

)

)

2ol =5 ol A ¢

7}

+EaNE YERITEE R, 2002).

il

ol

Atk A Bl Rk =

37} 7)

=N

ol

oy

=y

—_
o

I~ =
TG XM 49

Aol A =

[e)
R4

Abgre) H & Aol AR

oA

= -8

Z o
] —

4r

oy

s
OO

+

™
_#OT_

ﬂo
N
o

& A
}hypertensi

o
H

Fhel A

=

[¢)

214 o

_10_

o]

=
S

A8 AFE H]
3} (ischemic heart disease), H] % (obesity), 128

T

0]
pul

o] &

’

A & (rehabilitation) < <
1973 ; Pate, Slentz & Katz, 1989 ; Profant, Farly, Nilson, Kusumi, Hofer

on), 3™ (diabetes mellitus)s 49 & &= 5 (hypokinetic disease) %
t}(Dennis, Ismail & Elnaggar, 1982 ; Katch, McArdle, Czula & Misner,

g 7HA S A, 2004).
A]

& Bruce, 1972).

o0



I A=

‘._A.u,.o
-

Fod o] 7FA] AgA 2do] dojyar, 71 A3 A
341 Z1tH(Van Boxtel, Paas, Houx &

]

% 9

(homeostasis)

wele 3

Jolles, 1997).

= AAA
Ao Aol

A 2 A

o v

5L O
=

]

=
)
B

<H

Ulo
)

—

NV

—('E]:

gl e ol

o] thy

Eld
o] ul o] & 9]

ol 3}
-

of

o
oF
of

I~
No

~

|

-
R

ol 4]

A 715, 2001).

A A B

g

A el o

=0

A A

g o] J =}

1576 A ]

O
R

of ¥t

59

boofe sk

]
Sl

s

a7}

A AW 45 (lean body mass)S 5 7FA 7] =H)

FLE(el A Y, 2003).

)

ATkl

o] A 7]t TG(triglyceride)2]

Friete AAl A

3} A

il

)

o

Ton

5}

1A e A1 eh A

Z13

d

oA o] Fol A ot

a2~
==

N

1o
o
o
rJ

!

_11_



= o B o8 st FEelAe] &4

% 7ol

2, 2004).

< =olghe

K

P
T

SEE

J ol Folzitt.

K

9

& ©
e

o2 o)

,_lryl

A
ol

w2 ol AL A& ol

4

|

= =
=

Al A = ol F-

-

el

o

#I}7F Hojub =2 A & (rehabilitation) ¢

B JduCdAlF, 2003).

8

T 3

&

]

[¢]

M

7
&+

Tor

02

o

W

qr

B
o

N
1o

)l

el
file)

B!

Ulo

ATH(HE 15, 2005).

o
<
el

o

FFAE 70~80%HRmax® F 43]

o] 74

}

9
pud

g]

3 el

o]

T

G

°]

FE], 2003), 404017 524

oz AAFA ek v A 4

%

o (&

7} 32.54%, A A EFE 21.88kgol A 19.81kg o & F A5} o]
568% YA WEMR O™, AAW S 249k,

1}

[e]

fu

100
oy
Jo
o)
S
&
it
.Eu

ol

#, 2003).

do
o

= 4 A oK

ol
o
o
"
=
;OL

_12_



o
R

e

& 4] & (health-related fitness)¥}

o

o} Fopzu 2z &

5.

T

X

)
%
70

|

A & (motor skill-related physical fitness)2 & 4 ¥t}

Njo

o
B

R
Mo

~

o

o

A

-
R

1ol ¥ A &

A
L

Hup &

=
=

w

|
]
<]

)
o
T

X

)
H

JJo

Ho
o}

o

ze)

1 A
ot

%
=

1

RIS

==
o

u

Al (balance),

z]

K5

]

8

) (coordination), 4¥F-8 A]ZF(reaction)

[e)

[¢)

9

(agility), %= (power),

(o] W13, 2003).

)

et
o

o
Ty

JJo

2 A s

pi

=

el

0

o|J

.
mie

fuy

ofe) 71A A%

o]

=
=

<

0
ot

1 o FRRGERE

0]

2 g

o] g 5ol LEe AT

-
ij
OE
o

~
No

|

e
Njo

o)

i
o

w0

&

1998).

3],

o

SREeRS

o)
%

Ton

=
Ulo

(1 =3}, 2003).

wr
H

—r

0

A
v

oy

ol

+ RPE(ratings of perceived

AR

[e]
=

.

—
o

|
E

el
K
Mo
ok

o
oy
o
l

—

0

it
o

)
o
do
oy

=

bol &% A9

AL F

=
=

exertion)

ol

°©

Q

°]-§

=

=

9] talk test

=N
[€]

_13_



ol

%ol ehut

o

o)
o
ﬂo

)

‘._.U_.O

)
2}

Al
=

il

k=0l A1 15bpm<

Al d
T

A 2ol A €]

ol A

BESRTES

o
=

=, A%l A 160bpm

o

ol

o

o

- A~
.

o A Al A el w A

g 573 7] ol

-

ol

—

N
oy
;00

o

i3

[e}

o 7o)

b

_AO

ol 30.

o] =

13

o
~o
)A

4

~
Njo

o i o] T

&3]

Z}
2}

ol e

B

0
N

N
i

H)

)
Hr
Mo

o

2 Ao

o
- E

e

Fw 3 dof )

3} 3] A
et aemE 504 o

SollA o] &

=t
=

ol olu

o]

1.

loH

w-

o)
3

+
o
o
B

~
o

oo

- =
LR |

T Bl 7HA

o
o

il

A

ol 2 =st ok g

)

T AT F3}, 2003).

N

=y

—~

12 o5

A %

2wl

o

_14_



A 73

2 ) Moz e

Gy ~ <+ =
i = B T :
GO W w® W B o x g ) R’ of Mo N
b3 o ®e  Bo ra 4 o R = 0 s v Ot
0 ~ =X of 2 4l o ) ~ = = of o
o o = No N ° ~ X5 e N op
< £z w~ o R EIC G o T Al T W
™ S = — W F D oF ™ S a9 X
iy N Ny o — foce) m 5.0 = ‘u' —_ ol © — ﬁﬁ m:l jgxgl] -
X i MNE < e—tle 2 oy OO N 2 2 o
—_ iu m° ) o) 1__/| Bo m:mo Q ;OE . E il T e m < ﬂ:._ :.L O_H —
N W D * N A A . N NSR W og "
A, X H = 5 A Gt = A ) T o N T
L T o= o o & oo T e b S W
CL : N AN N ™ el - S %
ST < e HAD T o I Jo W
IO £ T = "o oz N — WoTow : of
uf- LR mﬂ G ol oy oy W X0 L B . F M LSy
o oA Y iy N\ I R T T
M N el %0 X S g of < s T Ho M FORCCY
[=¢] N O_L —_ Jl Ee ‘Ul Ea —~ s —
2oy K@ /Ry ofw QA | - CEP. L
< e U =y Uo TR S L o o
N = {0 < g o K o ~
WL o) Sl e e R B H e ® VOB
Mﬂm %%ﬂgﬁ%wﬂ mﬁ%%%ﬂ%wﬂﬂoiﬂﬁo
f . fAY —_ —_ v ! —_—
o om Boglk, g w IO -
o TG ol N P @ L [
il (S| i s
o] N Pog g WRAm w\E RE 8 ). <~ 2o )
o AT B =< - = SR = W =z ° {4 =,
ol © = W I WL e S =5 = B o =
G+ ~ K = T o] REE T e = % g o ™ A
N o o s w3 °of or o~ woooH
\ma - — ﬂw L . ‘_ﬂyv.._ ‘AIUU ;OD ﬂ 5.0 ,I—AE b ﬂArO ﬂwﬂ X Ong w ﬁO a EO »A ~ HL
= oF = O P A K o = & 7 B =
i K A I A "B o T PP g
£ 0 o MR e e EWAHT%WHﬂ%ﬂﬂr%ﬁdta%
MO E " MR o5 o H Wl T M M ooz T b
gﬂmﬁ%ufmo}ﬂru%aﬁﬁﬂe_a_\@%%il -
o W . T x oo T s iHTwme PT oo od
dom oo R T g © R e By T R
T OM 0 = X — | —_ —_ EE T _E
fall — st fun) 1 o) o o OE ‘Ul 1.._ o) = ©
K N 20 x WK Ne 2 - P = o= KX (i
— =~ X MK 2o W omo g X K W NR o =
x " = T o4 ox oW o~ I === F o TPy
XK oF B (R = R - B = I R

_15_



G 9 =

2000).

ey
s 63
o B = S
" T oW T oW
Y TP T I
ol X T T o T I
o H S = W Ny oF = =
— = S ,
I 4 ° P Z T s - S nn
- N S Hor W B . T X
M,ﬂ i w o Mo B Re o = o o | oF o
< z 3 i ok : <R A ) o X
oF _ o)) o o W o [ m < ox “mm Mo o
e T F 2 M/ i I o oBop
@ 2 waﬂom m%ﬁ@.ﬁz J =
X < i W T E v <o = N =
~X o — —
A Mouo_;o,g m_xvﬂﬂﬂ [
— N+ S o= B = g z LN 2 i
ﬂm__Au w « M HM ol oW T N Q. 5 - WM
ﬁon il R % _A,o 5 H = HOE Mc =% R
X s
N ® o e vl i N AT
= oF N Moo o i W S = | N o
- RS #1 s 3
opJ orJ T <& ay o~ c X
N W . MR e — il do 8 = 4 ®r
Zo THeY R , S e ol o
. s o T 5 iy S < P
o W o X ) o =0 o ° Nle o
© o g T g o = il o /o B
5 s 49 Negih . G o' <
. S = ° of o 2 WL ) o I
mﬁ (i S A op X ° %T o Mo mw M N blo
& A = = T o e o o
o . < o]
Eoumww%miu% ﬂﬁo;wn% _—
LT s - 7 @ﬂﬁl@ B o X
~ o) o =T o ¢ ) W T = Ed Mr,.__
G i oo W o v No G
T S = A S S °F
e o N oW e o _
2 .x X o2
7L ﬂ.OI BHR _UT .Jun/l [=} ﬂm_l
o = m./w i il
= >
P g il
T

ul
)

S (

°©

=l

=
s

L

- 16 -

£ 5] o]

=

3}

o] A



il

A Az A= o

stof

A7 o

3} o} o} 5]

4 8 () Leddels 2

o %

;&2

Ho
i

A

T

.TU\_

o

o) g2z

B,

SA ATl o

Aol

Sl Al

= AT WA AA

AFL AAH A4

1.

3T
It

A A& (%)

A = (kg)

212 (cm)

A & (yrs)

A (n)

45.69%6.16 157.15£6.30 62.08+8.22 33.16£3.06

16

_17_



=

ZHET
Ao A o] g3 FAHEFE <x 2>9 Fr
X 2 SAHAEF
=7 717] 2d 9 A ZAL 1=
inbody 3.0 bio space inbody3.0. USA AzxA 4
smedley t.k.k. 5101. Korea ot =
sit up board sit-up board. Korea <A T+
flexion—-d 6104/tki. Japan a4
jump-md 6106/tki. Japan s AF
5 24 g2 M7
2 AFolA = 40t T Y AHH AARZY HEE dolrT]
3 ooy 22 gReclog o] FAHIFES HdA46Y
D AES5A &
O o= @ Ad= ® HAEd
@ <A 7] & AR =] H 7]
2) AAxA FA d&
O AR =F @ AAYE
@ A= S5
- 18 -

@ Al A]
® <

ok

uH
&l

ot

A



D AAAA
(1) A4

a5 AAADAA HA A0
(2) A=

JAAE A2 BFFHE AFA w24 AA stol 55 A
713 AAY] TRk SES FsoH, G ko2 agd AAAE

7HA =7 skl

2) AL A
(1) 2 (ch)
b e u Ao et AL E Bed wodua Ay 2Ye =

Aate Aolth &bl A Aol A EES Ha o %2 289

—

&,
o
N
rlr
>
ME
o
S,
f
o2
i
i
vk
o
5\
o
N
-
o
x
»
5e)
=2
e
&Y
il',
o
ki
(il
4

=
=
>
)
5\
tlo
ol
ol
2
i
iy
flo
o=
L
[o
fu
Do
tob,
112
>
ofr
o
£
B
f
2
et
~
J
ol
ol
2
)

_19_



=

=

F Erherom 7

& AU F2Ee wxo ASn we HoA

.

l’——_
oA

A

AL
OO

A

1

0.7
Hhero] ol

o)
=

T8 AN A

-

L

} o7

[¢]
[¢]

weTh ol
2]

BR

o

N
.

na
d

ol
i~

Ho
)

oo

oy
o

st
of

JDO

1&;0

ol

o 7447}

(e EA 7))

F]

K

[e]

]

3

(4)

B!

B

o
2

op

~

rvze)
o
el

il

A

fle}
3|
o
™

8]

el

89k,

G

7

=

wel 3

T3 9= ol

22

[e)

= o
== <=

3

)

=

AAre AR A
(5) <= (A72) % o) : )

a2 A ApAl) ol A

T
—‘:'

@ 910 o7uol= tie

=o] 27| ¢

o

N
iy

oF

B

o
-

M

=

g 5

-

L

st

[¢]

%

-

=

2} A

0]
pal

em= wh, 254 14814 54

-

T

w9

BX
—_
o

N
B

o

<
50

oy

e

X

_20_



O#E ~
\_.v_mo O~l ,NL ,_Ir‘”
o Mo o
ﬁU m~ JL [@N] X xAU 1J| .
3 | o< — o) E.O a fo
AT oy N = B PR
T.ﬂ = o \wmo = ° e O/ AT \_ﬂﬂ OH#O < O —_—
X %o BX TR = % = ~
- T A GO o RowL .
EEEE R C e fets
~ : il &3 A P OB N b RR Mo m: m nwo NR mm o
= = N He e\ SEr: w B e - For By
PR WG o ] A S +
) L = F Po e oy 0 oy o ) o« ol )T
0 s ﬂwﬂ ul = o] ~ 0 N 0
a X — S B " g S 2 >l
T oo M X = s Y L " I R
) = IR g o o 5 f B o=
o Gl WD N o5 1 Mo = X
Q%A,% o o @}w;m% P o °
=2 T ¥ Y T
T | wo A Bo MOW o o J.% = i % A N Ho ) iy T} =3
m M CR - : 3t E o B o
Njo | ~ 03 A ﬂNl ks ol = T ‘mh Acw_,._ r ! N 4~l o Alum
1EOH,H G Hlo%o% N W
hotmam& ﬂoﬂoﬁymﬁm@%ﬁf 1%9%3&
° \mﬂ ﬂ _ X " ) ,_Ir o o} > it -
o X o \ S % S T 7 wmm WS > mm -
S a b s En R o ® s H N IS o
< o N G To 4 i LA
= ™~ T 8 of = o] m LA o M
o N ol o] S s \__ o m L & J i M MM © ob R
0 S N o Y B o ot 4 T 5
. o | E.E EO E‘.ﬁ EO M_M () AT —_ ™
2 o Hp iy 2 2 o o Yo o o o Mo © = xR o
oo g i TN NI G oo O -
o CA= 1m B0 zﬁ B Mo b ~o 7 ME P m <P G HT:
wow T 44aamo¢%% g g
BN o 7 e ® z o RTI is 3 o
go % T — o X ] o). of) o)) U ol !
N o= o N ok 5 =~ ul oo = o o
TS = pE C) TS o ~ 3 AR I = © 2
XM - 5 TN o & 1 e 2 w2 E 7 B
[l oo = ;ﬁ =3 = ) OO { iy ﬁl :i Eo o
® W S Emog%o_akﬂzf o
J 5 o ~o s © | © 1 ° 0 o N
S 9 = S b M oW
o K Mo = )
v o T 5o S = © < )
o TN R - M
= B o 1 N g
ol N o <2 e
JU l ,UI /w —
—_ o MOO o
EO OT._

>3 2o

3> ~ <X

-21 -



3) A A4}

Geda obFolmul s &% A 5o A} AAEAY WS Soln
g8l 1277k S ofFolzula £F TS BW F SHUHe
weh AY ARSI AAEY SAFES A ) FQ@ wgow

_22_



Z 3 1253 #9we 22O
52 We w g A9 9 owE %5 A
WATIINE WP g% 2edd, 98 2w 15m x Gset(A7]) 108
(8] +%)
"°§°ﬂ g 7= ] 1S 724 F3 EH&AS
, e o] w7l ) e ZgHE F
%??}
E} _ ~ 108
Pool side® ¢kobrl AF3 wz7]
kick(Zx}7])  Pool sideoll Q=z2lA A3 237]
Hga SFeHA Ay LAk
Hapar wA Grbe 253 ) (FR ] 2hA) 15m x 6set 0w
Kick board %1 23 2247 15m x 8set -
WA Fea At A58 =5 Aol oisA
s ?.“4
Pool side Fa #Af3 & =27 A5
Kick board®x sty & =27] s
pull(Z -5 2}) 10%
Kick board¥ i #zlstw & =27 A5
Pool side 91 @1 & =Z@dA AFd &5 A5
Kick boardE #a MAste T SWA AH3
I 5 A% (rolling®) 24 Axdrh)
cool down 1=l D
2EHA, & HAH Y 7], jumpin 108
(A5 12, 2 jumping jumping 27} 1034
Total 300m 50+

_23_



F 4347 FEEE Z2aY
5 We 9 A= A #H REE 35 AL
warming up Az 2EdA. A7 #®S A4 G 15m x 6set Lo
(Fv£% ' ' ' 27, 97
Pool side® ¢kobA] AF3 wz7]
Pool side] QE=#A K3 A7) 3%
kick(Z2-7]) B EFEUA AR EA7
Habar wA ok 253 (R e r] 2 15m x 6set Lo8
Kick board #i &3 2217 15m x 4set =
i . AN T E@WA S
pull (25 4) -K1>ck board flo] Azt #F FHAA 2R3 o
IEAF
Kick board i WA Hzlety 2 55 2A-F3 A5 15m x 4set
Kick board ¥ WA A3y & oF A8 dF 15m x 4set
combination
(FEeislep  Kick board I ub A dse b Hel AN 15m x 4set )
x§, wxy AFE EEE o
AF) Kick-board ¥ WA Hdzlate] ¢d A 15m x 4set
A4 2% d5 Uz ARYE g4,
+% 7%=+ HR max 50~60%<F o2 @kt})
cool down LI R
‘ ~E¥ 4, 2 9el® 7], jumping . - o 0%
(Y %) jumping 77t 1034
Total 480m 504
%5 567 FULE T2 1Y
zz W A Ad 9 mEns Az
i 50m x lset
vaming W Az, ~2a4, 27, W02 AN Dk e 10%
FH £F) (271, |71
Hga aMED AFE LA
) ) Haa WA by A {3 wA 7| (] 2A) 25m x 4set
kick(*#=}7]) . ~ . _ : 15%
Kick board #al A3 A7) (FAAZ 4022 25m x 4set
31, %7 =% HRmax 60% 2 A A])
Pull ¥o] 7] 3 catch, pull, push, finish, recovery
pull(Z % =) I 25m x Gset 15%
Elo]® A5
_ A8 s A A g 25mx 4set
swim 10
+5 70 =% HR max 60~70%FF o2 3t}
cool down ) uh oWy g,
) 224, 2 2¢ %7, jumping o o 5%
(BAY%) jumping 77t 1034
Total 500m 554




K
»
N

{
oo
N

)
4
oo
offl
&l
it
.
i)

z= W @ AE Ad @ pERE A7
warming up B 50m x Iset
Az, 2EHAA, 27, #H71E AAS. 10%
(F1) &% = 19, @71 s e (271, 970
Hga dMES AFE LA
kick(2x}7])  Kick board ®&i /] Ea A8 2x7] (F2A 25m x 8set 10%
F 40x 2 da %7 % HRmax 60~70%).
Pull F9] 7]3L catch, pull, push, finish, recovery
pull(2% 2}) o B 25m x dset 10%
Elo]|® AF, TAVNE Lo
0 O Al A|B
A8 s AA g 25m x 10set
swim (HAE A7Fe 30%, FHU4 =+ HR max 60~70% 20
FEow gt
cool down -y R,
~E#A, & HHH 7], jumping 5%
(A2 &%) ; ~ jumping 72t 10314
Total 600m 55%
791050 F9F Z2a9
z= WE o A AZ @ MERs A7
warming up 50m x lset
_ Az, 2EYA;, A7), H71E AA T 10
(1) &%) & = (771, 571
Kick board &3 17} &3 A3 2x7] 25m x 8set
kick(#=47])  (FAAIZE 302 =gk} 8
HRmax 60~70%(F &7} %),
. . Z& Hzol tAaA dES JAA HHW A FFkick
drill swim Mo U5 E6 oo m Ax 25m x 4set T
S FHEFS FHow AA)
A& A A g, (HRmax 70~80%) 256m x 10set
FAaoz kg HAH3F walkingstda A o7
FH27]
SYRT1 _Er
swim A68E AR 30
o= = 50m x 3set
(A& AZe 30%, FAZEE HR max
60~70%FF o2 3k}
cool down oy R,
2~E¥ A, & HHH 7], jumping 5%
(e e%) ° o jumping 77 10314
Total 750m 60+

_25_



A
It

8. 11~12

ds

5 e 2 4x A" 2 REE 3¢ Az
warming up Az 22 A7 =] A B 50m x lset 5
Az, ~E a7l #H71E AA T A
(W% ’ o "’ - (A7), |7
Kick board 1 17/ E31 AH3 2¢x17] 25m x 8set
kick(2=17])  (F2A7 3022 1 %7 %= HRmax 60~ 3
70%)
. . 2o ol 7hAA e A I AHE kick .
W e anage ¥%oz AN om e dset TR
A48 Elol®, #F AV E dAFsuA dHow
& b
pull(£) R 200m x lset 8
A5 g5 AA g (HR max 50~60%) 200m x lset
FAoR dnvF W3] walkingstHA o)A
FF27]
swim A8 A A (HR max 60~70%) 50m x 3set 27%
A& AA g 25m x 4set
(HAE A7 30%, $E4 =+ HR max
70~80% 4+ o & ghr}))
cool down ey ],
zEd 3, ¥ ¥ 7] jumping ol B 5%
(HY %) jumping ZHZF 1034
Total 1000m 60+

_26_



E 9 1~457 ofFolrd s 5 TR

T Az RIR: 7hEd SlFE A
ZERA 24 EA FE7 50m
of o} g o] §3te] A AEV 50m
5 =497 8 4

FHEE  10® e ’ )
3 E87] 8 4
ATE 2EHA 8 4
78 =97 8 4
te ~2EHA 8 4

Hot stuff (D~®)
O wA71E WA olFPHLESN 9FoR) 8 8
@ ¥4 fgruA FEdoz Fuy) 8 4
® @Y FR W7 se FEgon ZHuy) 8 4
@ z=AQEA FE Y2 28 WA 8 4
® ZAFEA FZA 2 K27 8 4

. ® 9"l s £57] 8 4
@ AIA(ZY A s dHY ) 8 2
7R R EREe] vE s skEE #HRd) 8 2
@ O~@7tA wA] F¥ wkE57]

O T o J&FT A G e

(.29 A4 3WA) i ¢
O @®~@7 A T A w55
® O7A sFaL vkl gkt
9 FAES ddste] 2ot wH @
Ty AxojA vFERI £ Fa 27 50m
ofFol & A1 Fd7] &7 209
= 8 4

Aees 108 HzEdA 8 4
o7 ~E¥A 8 4
e ~2EHA 8 4
v 2 8 4

_27_



=5

e

5~8F3F o} Fol =M $F TR

T Az & 7 SleE A

TPEA 2R/ EA FE7 50mx*2
o} ol B-& o] &3t A AE 50mx*2
ool S Fi =g AOWA ko I}V 50m
5 £ 8 4

T 10% oA =97 8 4
&y =d97) 8 4
dTe ~2EHA 8 4
T2 527 8 4
o 2 8 4

Festival (D ~3)

O FIYE EJ2E 37 8 8
@ L2& A% T AN trel H7 8 8
® 7191 7] shAA g G 23] 8 4
@ O~@717] ThA @ HkEE )
® EH=E 7] 8 4
= 3B ® =A7EH SEFRR o535 8 4
@ 9 FH 2 HeEAs L o2 27 8 4
3ubzte] ML 28 L7 8 4
©® ®~®% x| W For )
© 3u9HAto] A z3le] FulF =7 8 4
O FEs dog AU &S doz v 8 4
@ FHA B A Fge] Hu]7] 8 8
® ®~07A skar @Fe] o
Y FAES st ot wH @t
1~45 ] 2 A Hot stuff(D~®@)2F %= #Zo] grh
Atol=do thE]lE &Ea SIF Uo7 20
opF ol 7HA A &9 7] 8] 30
R = 8 4
AYL&E 108 Zx=d3 8 4
AN ~E# A 8 4
GERES Y 8 4
o 2 8 4

_28_



7% Az & 7h&d A
ZbEA dow x7-F 2 %7 50mx3
oftolg & o] &35t AHAE 50mx3
ool S Fia =g AOWMA oz TV 50mx2
5 £ 3 4

) EE 108 oA =7 8 4
&y =7 8 4
A7 2EHA 8 4
5 =597 8 4
oy ~EHAH 8 4

&9 odd (D~®@)
O F&& FHAL A, F, oj5 3 5] 8 8
@ FFAAAN doz ER A7) 8 8
@ FHF FAZL FEE FYWA FnpF 8 4
@ Q~@77) VU %oz w37
® FTLA dgdoz T wma gy 8 4

EEF 408 ©® Y doz AAa HE FE 7 8 4
@ FHA #AAolX & Fa =74 3 4
E£53a due = 8 4
© mhFRI EWMAEA Hr)

AW B w7 8 4
O @~®7tA wEs7]

@ OxtEstar vk g

A TAES A4zt el Bt

1~8F ol 2 A% Hot stuff (OD~@)2EF Festival (D~

BAFEE o] It

AtelERe] tEls S dudory 2081 %2
ofFtol & JtAla £d 7] 8] 209 <2
KR = 8 4

A eF 108 ZFreUF 8 4
o) ~EHA 8 4
g 22 A 8 4
oy ~2EY A 8 4
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A 2595+4.33kgoll Al &% 26.58+4.40kg= 0.63kg S 7F3tH o} FAA L

o

2 9% zol7t YA obFeotz A w4 23.31+4.98kgol
&% 2448+3.80kg® 1.17kg T7ketl o FAA R
7b itk Aezre) FelH AL < 13> Hisoukel o] oty

o}FolEY s $EFY SFLLINAX ATt Kol Aol glgl

%12, " W3t (&4 kg)
At +5 A +E5T t df D
T 25.95£4.33 26.58+4.40 -1.062 15 0.305
o} Fo} 2 4] 2~
N 23.31£4.98 24.48+3.80 -1.620 15 0.126
= E T
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%E A o8
° N F D t df D
Y
. 0.625 0.435 1.599 30 0.120
Ak W s}
*EE
. 1.078 0.307 1.445 30 0.159
Az W}
Oesd O2sF
27
26
ey 2 ;\
24 ¢ & 1.26.58
(keg) :
@3 0448
oo | ®3.31
21
T OfFot= 8~

a9 1. 9y o] W3t

2) AAZe] Wl
AAFe WMt <F 14>3 <ag2>oA BiE ukel o] 9+ ¥
T 20.19+3.97cmol A & FF 2350+4.38cm® 3.3lem S 7HEFS) o1
Horw®: oA (p< .001) F7Fekdh. ofFolmrs FETS A
16.63+5.0lcmol A %% 20.56+4.29cmZ 3.93cm F7Fstdoew, TA Ao
T oAl (p< .001) TR Jgre] Aol H AL <E 15>0A K
= vke} o] FPTH ofFolrul s FEa TR AA A F

o= ol g zHol7F A
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X, 14 Ad=e] Hsl) (&9 cm)
A *5A IESF t df D
T 20.19+£3.97 23.50£4.38 -7.851 7 0.000% =

o} ol = vl
N 16.63+5.01 20.56£4.29 -6.229 7 0.000% %=
= E
#xx 1 p< 001
%156 JAE (GG -ofFotrul A~ S F ) A M= W)
i Levened T&4F A
$FE A F
F p t df p
*EA
. 0.815 0.382 1.576 14 0.137
Az W s}
*EF
. 0.213 0.651 1.355 14 0.197
Az st
O2sd 027
22.5
20.0 1
A A = 175 + 6 =
(cm) 15.0 |20.19 20.56
16.63
12.5
10.0
=% ofFotZ |~

O 2. Ao Wl

_33_



i

do717]9 W3

)
£ do7]sle] Wae <E16>% <1Y3>olA M whsh go] ol

-

11.63+4.343] o] A %% 13.63+4.983] 2 23] F7lstlon %7
HoR® FosA(p< .01) F7hetsith ofFolRul A~ FFI S EF A
7.75£2383] ol A £ FF 10.13+26431 2 2383 Ftslion EAFoRE

st Al (p< .001) F7hatth Wbzt Aol AA LS < 17>¢lA He vt

[e]

o

S} o] FdTat ofFolEula FETe] FHIaY AA AolE F9
]_

=3
F(p< 05) Aok Aok, $FZRIY A T FolF Folr} gl
At
¥ 16. Q& 077 Wt (29l : 3)

4 54 FEF ¢ df D

TR 11.63+4.34 13.63+4.98 -4.733 7 0.0023:
obob 2 9] £

7.75+2.38 10.13+2.64 -9.029 7 0.000 53

%E A - o8
° N F P t df P
EE
. 1.162 0.299 2.215 14 0.044*
A7k A 8}
$EF
. 1.591 0.228 1.755 14 0.101
A7k A 8}
* . p< .05
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10.13
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H 3. Smdoerre Wt

i

4) 9 A 7|9 W3}
o e] Wt <FI8>9 <aF 4504 HiE nlel o] FPTS

e 14.172944% 01 A &5 F 19.0310.72%2 & 486% 7tk oy A
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ol
1
+
o1
—
j=)
BN

X

SR R Aol7h AW, ofFolREE L T2 &4 0.
o 2EF 1635482622 5822 Frrellov, TAHYRE §98)
(p< .05) F7Fat vk i) Afo]l 442
TR ofFolRY A~ FEw FEEER

ol 7} At

i

o VA
o

o

=

rlr
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ro

)

F 18, A 7)o W E} (&9 %)

o
A%
Mo

Rl *E5F t df D

R s 14.17+£9.44 19.03£10.72 -1.980 7 0.088
SERE P
R 10.55+5.10 16.35+8.26 -3.290 7 0.013*
= E
* 1 p< .05
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E 19 ARG ool R s $EE) WA e W

o

Levened S &4 7

%E A o8
° N F D t df D
$EH
) 5.599 0.033 0.953 14 0.357
Aezt W)
oxE
€T 0 T
) 0.366 0.555 0.560 14 0.584
Azt w3
Oo2sd O+
21.0
19.5 |
18.0°
16.5 I
941??]_./\1 7] 150 [
LAl & )
(%) 12.0 - 16.35
18-8 re.
> | 10.55
6.0
R otF o2 A

T 4. A 7)) W s}

5) A A =05 7|9 W3t
AAE EolH 7o) Wl <X 2003 <I2¥ 5>olA HE upe} o]

G +FA 23552525cmol A EEF 26.93+5.06cm®E 3.38cm 5 7hét S

ov EAACRE foaA(p< 01 FrhadArh olFolmuls SEEe
$% A 2254:253cmol A £EF 2640£2.47cmE 386cm 7l Pom B
AR o ZE Fo8A(p< 01) F7HeHAT Fuzre] Ao d QL <E 20>ef
A oRE wsl go] QT ofFolzulr $ETY LETzaY AA
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3 20. AlAFE] EolH 7] o W} (%9 : cm)

Ad +F A TETF t df p

T 23.55%5.25 26.93+5.06 -6.024 7 0.001 =
ofFop Zu 2~
o 22.54+2.53 26.40+2.47 -3.898 7 0.006%
= E T
#*% 1 p< .01

E 2L PUIHEG R ookl RN s $EF) AR oo e

Levene? S &4+ 2

o

F p t df p
A
3 4.446 0.053 0.491 14 0.631
L
B
3 4.307 0.057 0.264 14 0.796
L
O2sd O=2s%
27.5 ¢
26.0
24.5 -
A A 2] 3= o] ¥ 7] 23.0 26.93 26.4
(cm) 21.5 1 23 55 22.54
20.0 '
18.5
17.0
=g ofF otz
19 5. AR sl 7] 6] W st
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1) AA =] W3l
AA Y] Wale <3 22>3 <% 6>o)A HE npe o] gL
$= A 20.75+3.61kgoll A EFF 1878+352kg o2 1.97kg T AdF o} =

Aoz Fo3 Aol= AT ofFolzH A Lo 54 19.95+3.38

keol A & 5F 1883:402ke 22 112ks Radtdon EAACR fold
Aol glolth Aol AolPAE <HE 23>04 BE uhe} go] £

3 ol Folmus e £EZ2ad AA - FE Fo@ Aol

A £33 =EFF t df D

T 20.75+3.61 18.78+3.52 3.027 3 0.056

19.95+£3.38 18.83£4.02 2.368 3 0.099

+5 A5
F p t df D
il
Ao wE 0.079 0.788 0.323 6 0.757
SRS
. 0.229 0.649 -0.019 6 0.986
Azt Wt
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20.5
20.0
19.5 ¢
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18.5 |
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A A 7
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20.75

(kg) 19.95

18.78 18.83
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ofFol=2ElA

4>

I 6. AR W3}

2) AALES ¥

AAEe] WaE <X 24> <Y 7oA HE uiel go] Fate

e 32.15+250% 1A s FF 29.65£1.86% = 2.50% TAdAow A

Horr fFostA (p< .05) FAdt3d ofFolmul A2 fEFAE TFA
33.58+1.75% 0 Al &% 31.93+3.01% = 1.65%= A3 H oy FAAC=
= T Aol= AT FELY AolHAL F 25>0A K= uwhe}
Lol =t o} Fotmu A T FTErZEIH AA A Fole 79
e Aol 7k A
3E 24 AAYE ] W3} (9 %)
A +53 *TEF t df D
TR 32.15+2.50 29.65+1.86 3.565 3 0.038=
ofFtol = H} 2~
N 33.58+1.75 31.93+3.01 2.244 3 0.111
- E
* 1 p< .05
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3) AR v W3t
A AW Wsls <X

%x

LA

43.65+5.40kg °l| A
23k Al (p<.05)

HoR%

39.25+3.68kg o A & &5 39.65+3.67kg &= 0.40kg T 7}at % o™

- Az Aol A

T FYeA(p< .05 F7FsA

apep o] g ofFofEu A fF o

Folg Aol 7k gk

26>9F <18 8>o A HE Hie} 7o)
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$EF
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ezt v
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AFozE §o8A(p< 05 71843

$5 35 326344340 2 0437

ol Fopzu 2

28781278 ¢ ol A *F T 29.1012.74¢ = 032¢ Z7lsty o EA Ko Z
T FYA(p< 05) FrbeA T FHwgte] Aol AL <E 29>0A4 B
= Hpe} Fo] FF I ofFolRH A FEIY FFEZE R XA A
S = g zkol7k gl
% 28 Aol A (49 2)
A Ll o t df D
R s 32.20£4.09 32.63+4.34 -3.400 3 0.042x=
o} ol = u) 2~
N 28.778+2.78 29.10£2.74 -3.806 3 0.032=
= EF
* 1 p< .05
& 29 JAHFFE-ofFotEE ~ ) At Wst
i Levened FT&4F A7
i i
F p t df p
il
. 0.403 0.549 1.386 6 0.215
ek Wt
TEF
. 0.630 0.457 1.374 6 0.219
ek Wt

_42_



O
Ho
o
>
O
FHo
ol
o

33 1
32

31 |
A5 =F 32 63
30 © 302 |7
29 |
08 | 28.78
27

~

>
02
o
T
o
Hu
1z
B

|

juich
[{e)
é
S
M
ot
1o
g
Yo

29 WMIE <¥ 3007 <29 10004 HE ure) go] FoTe
40.63£5.08kgol Al == 41.154539%keg o 2 0.52kg =7}st 9 ot
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6.43+3.48kgoll A *&F 36.83+3.47kg 0% 0.40kg F7FR o™ FA A2
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R s 40.63+5.08 41.15+5.39 -3.178 3 0.050
ook =] 2
R 36.43+3.48 36.83+3.47 -4.382 3 0.022*
= E
p< .05
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%E A o8
° N F D t df D
Rl
) 0.378 0.561 1.364 6 0.221
4z wg
LB
) 0.576 0.476 1.350 6 0.226
4z wg
O2sd O3
42 r
41 7
40 ¢
o5 °y 41 .15
38 :
(kg)
37 r
36 | 36.43|36.83
35
o EIELTPN

19 10425729 13

332> <aF 11>eA BeE vbet Zo] £ atE
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