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ABSTRACT

The Effect of Intensities of Aerobic Exercise
on Body Fat Rate and Fundamental Physical Ability in

The Upper Grades of Elementary School

Mun, Sung-il

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

Graduate School of Education,

Chosun University

Childhood is the time when one undergoes rapid physical growth, shows a
significant change in height and weight, hence weight management(i.e. body fat
management) for fitness is a high priority. Thus, this study was conducted to
develop an exercise program for the promotion of health and prevention of obesity
and present the preliminary data by investigating the effect of aerobic exercise on
body fat and fundamental physical ability.

Thirty subjects who are in 6th grade in 'H’, 'N’, ‘B’ elementary school
randomly divided into two groups: exercise group A(n=10)(40-60% HR..x), exercise
group B(n=10)(60-80% HRim.x), and control group(n=10). Exercise groups exercised
40 minutes/day, 3 days/week, during 6 weeks, and then body fat rate and
fundamental physical ability(muscle strength, flexibility, cardiopulmonary endurance,
speed) were evaluated. Data analysis was performed by using SPSS ver.

18.0(especially, one-way ANOVA and paired t-test) with significant level =.05.



The results are as follows:

1. In body fat rate, while group A(0.8%, p<.05) and group B(1.68%, p<.001)
significantly decreased, control group significantly increased(0.23%, p<.05).

2. In muscle strength, group A(l.14kg, p<.001), group B(1.84%, p<.001), and
control group(0.32kg, p<.05) significantly increased.

3. In flexibility, group A(1.51lcm, p<.001), group B(2.54cm, p<.001), and control
group(0.45cm, p<.05) significantly increased.

4. In cardiopulmonary endurance, while group A(-21.8s, p<.001) and group
B(-32.4s, p<.001) significantly decreased, control group(1l.7s) increased.

5. In speed, while group A@Ocm, p<.00l1) and group B(20.6cm, p<.001)

significantly increased, control group(-2.9cm) decreased.

In summary, an aerobic exercise caused a significant change in children’s body
fat rate and fundamental physical ability. Especially, exercise group of high
intensity showed a much change in all parameters. Therefore, an aerobic exercise
would improve muscle system and cardiopulmonary function for promotion of
fitness, and it would have positive effects on the prevention of obesity and

metabolic syndrome risks.

key words: aerobic exercise, body fat%, exercise intensity, fundamental physical

ability, elementary school student
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i 7lss Eel7l A% 71E FHde gEd 22
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Hols HAER o =gA & AAY d& W AR GEl= Zlolt

(2) =7 (jogging)

AP ETE gt =48 7HA A gl A A RO s SR oFE wE
A oy e TR FR Bte Ao R gee Zlojv YR ey mE e
9 059 35 24 % ol ol&ste= Wiolt
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Te dFoR WowA dl= Wolth el ¥ B 100m WA 200m & W
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= W elth
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2ZUY L 24, 53] vy g@¥HS o] &sto] FES A 9 S JAA A
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Bol gt 2Ego|=9t uA 7} 23S o] FaL o] 1A% A FEFQ o &

= WHol™ 100my 200mel o] &%= FH ol

(7) & 22" (long sprinting)

2Edlo|gd Rt HES offt Fola gEuEstiaR A8 dEE tele Al Tt
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=718 F7kel & AFAL AdAEA AR FH7I7F SUtste 2w
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o & AdoAM= 29 Efoldel oA Mt A =8 &
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d. =33 (power)
T E e T4 AH A Fote] HUY g og HuA|gle] Hule] 3E& B33
e THoR HR #HAH T2 o] T &Hrh(dFo], 1991). Johnson}

Nelson(1986)<2 “7bedt 7Hd &2 Alztel Hdio d< 232 5 e o877z

P o, Fleishman(1964)2 “13] L= 2 3] Ko HoAQl sHoz FHfo oy

A 2l E F e sH ol Aok
T2 P Sl o ZAEM o] He

th 53] 4-5% el dojups FHAQ SKeEe dA R v AT He o EsHH
I

NUuA Do 2= ATP PC7F o] S€ (A B, 1994).

P(power) = F(3) x V(£X)
=F xs(A7h) /tAg) =F xs/t=2d"EF/ A7 = AU 5

SAYRoREE 50m 27], FAAHZ, AxEH ], #EAY] Sl k(AR

e. ¥ ¥4 (balance)

FRE2 AAE oE A2 fAGE sHoEA dFAGolY Ax= A
229 FYPely v, TE, ¥, ¢td T #HAN FoT JFS 3}
o] 7 @0ty AAFA = A REAL] o3 FejAHow dojutal, T
W] ¥ =9 (feedback mechanism)o]l #ofdtar dvk. 5otk 4 o 4w
1o A RE 5o Zoly gl wstel wel A A=l wAL
oz AxEuy, Hgod A Agste] AU A=l o8 Ko 1 A 24y
L ok ol Re] THE AP ARl dew 2= FE(feedback closed loop)e] 3 ZE
3] ]

A4 ook = AAMZRE AA Jelol Faol nad Hus wAHe
%o o] AN Yrh olel @ ME(TA, WA, TR TE] AR o9

= Azt 7zt 9% SozRE Sole oY A ARE FFEA A7) A9

2 o7 HYAHL A% HIPA(static balance)olt} FF
]ﬁ?ﬂ(Flelshman 1964)& o] 7)o &9
Atk(e] &5, 2009).
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FAA7I,

gz A7),

crosswise, lengthwise)

~ o o wo @ R O W T N R T ol o o) X oy N m w5
S LB g BT g B R RO — W@ L] 5 o
S ! 0 T N o Hr o} ®ORD o N o . T L o
~ .WE 8} =) EO 1:0 = ul ut T g =12 ‘i_i
ul A g ot T B o e CC %ﬁoag%é
o pESeEe T wtas ARG
o o o Eo PL MM 0 PL o X A 8 Eg :.: N
Jo . - T T - T B mo oo — =]
do A o By = o] X = o o X % o Al E
oF o PR s 0 e e B E ® o, P s
z 2 < o S w X T ol g0 N s X < T g
X = oo o X T [ o — o o B 9
= o B E =R QW =R Neo— T Mo K R A
o5 = o = T S =~ T o — o To X
EEEMTETSLIE TNRTEESTgUes
o Ho =% q o W = = = D Nl )
o Ao Fde T AL EET L PER kR B
- o) o NN R O Ly — P e o o o TN S
i MR o e BLE g B0 gy W o T = T g B
NI ,Hol i o W ﬂl T T ﬂl PL T E.o ﬂmﬁ OC =% ﬂ_ﬁl H_._E i ft m_guo T & Oﬁ
7o %o - = o B N o @ = 2 Hp AT -
= ~ —_— —_ . —_— —_—
W Hsfrewsewels Failgorel®ic
~| ~— 1o i —
. W o oy Do A Moo g oM BT B
- EE X 1:0 7o) ‘ul ﬂ_ﬁl - Ot lﬁmo Wi \;Im% ,mﬂ Z_i ,mﬂ ‘;L E.* ﬂ >
~ = Mo ﬁ e T e o _ o R 9 WM oar 2
e AT T LI - T No dp = ooy o4 © s =
T F T d s rwE m W T oo el R
G w T M : L R R L
L AR LS S R PR RN
— ~e K > T == = <P Gl R ' R IS vl
X T TRETE IS0 D ey P Ew §
3 Mo T =~ X > oo 5T 2 ol g
T g o AR - H =~ T = © 7 o X
oF ) 3 RAT ., o) of u H o | ™ o o — X I o5 W 0
~—~ = — e
o > = = Mooz E L A 8 S
2 Basilgw= e ade® i sASITT 4
N = = 0 o) ~ A =] _ BTN oo !
B & — n oo Xz (S < X wp_.®
GRS TR - A S N R i S
| =~ N = op o Mo — o = 7T = mw -~ a oo — O M
T ER s R gy Ly S mE PR P 2w
- - A T TR < S T A - B I -
N = X2 ol N or % = omo o) T M R = 7% N
= o do 8 oo ol T T < ) T N < 2
T ool ] B M o W E M TN T oAl )W Booow 2038

28l B 2~E (Jump step test), 7

Z] 3L
5 2L

W3] E 2~E (Burpee test),

-

T



s ol T A, 2008).

(Quadrant jump test)

g. A ¥ A+ (cardiovascular endurance)

!
£

el

Jo
I

—~
fie)

=

T2 oA Akl o]

o=

&

2}
2}

s Tl

oh

B

el
oV
aqr

B
o
Nfo

Jo

o)

&
&

olm

<

of AFAFHAM= FHE

H71 o

o};g

x=

stol Ziglel A

=
S

el

T A BH(CEAdE, 1994).

;OE
ioF
st

00

]—-/1\— }1\;1] ‘7H %]:(VOZmax) T/]r

th At

g 284y A

—_—

&

o=

QA

el A

1o

2 o
— =

) A] -
(anaerobic threshold: AT)7} o] &5

Al
o

-
T

es] wot 124 (

A=

o) -2

7] E= A7) AR vk Asvkd) A e 2] Ee A7 AHAL

gl

HXE,

)
I H2E(Tuttle’s pulse tate test),

I3

HEx®l HAE(Harvard step test), EJE2] =

7}

=
=

58 o g5 of
gt

1= 0] 5 o]

H] 2] o] ®| A~ E (Karpovich's step test) 59 HAAM7}

B A E 9}

YA
s Y

SERD
b4 g7 )

S

F22 A 3 F(VOsman) 2 4]

LR

]

—~
o

g

=
=

[e)
He

F <ol A A

ol

o=z

d 17t 2 A

-
T

, 1994).

2]

_21_



ol 5 7] 9] A& (Fitness)

D.

Al71elH, o] Al7]e] A

3} A

-
T

R

4t 3] (2004)

2}k &)
= 1

NP RS

=
o

BES

=13
=

49l

o

N
o
or

™

o

Eis

A

mmo
el

2

p—

o

2k

s}k
=

Al 7 oF

s

B

il

&

o

=3

T

A% o] ekt

a. 1-23td

AlZIZ FHollel 7], 7127, xolH 7]

ki3

[
T

]

o

b. 3-4%d

F7} stel o)

o dolst 277 W

[e)
E=

7]

oF

=
=

A

[e] o = =)
TEs Fols

s

1

XA

4

o

T

c. 5-684d

3 e ztze)

o weo] @A

A dd 19

&

Jo

)
&

olm

B!

—_—
o

el

3|
<

1o,

}/\]7:]01;

_22_



olF719 AS&F

SEEIREE

2.

HbEgtom A Tz e BA

o
1;]0

X
o

A=A yolrh ZRAl e AA]

o

T
fie)

Nlo
!

o

_SH o]g_oi;ﬂp]_(ol—ﬁ:—lﬂy 1992)

MNZ 2o 5e 48s &

al

LR ENE!]

AA7IE =

=
=

a.

[2007= 1A H A ) =AM S A7

(2007)&

Sahstd el
RS

A

“

§ Ast FUAA FEol FPHUA ABelie] A xESAe A2

D~

o

(@]

[aN]
“op
<
Njo
=

()]

0]

(@)

—

D~

()]

(@]

[aN]
=
=2
ﬂ.o
<

(@)

0]

(@)

—

il
-

25.8

23.7

122.4
120.9
128.6
126.8
134.0
133.4
139.1

121.8
120.5
126.8
126.0
131.6

M

23.5

22.5

29.1

259

™
N

217

25.1

324

28.4

o
N

314

279

130.8
136.2
136.7
141.1

36.0

314

<
N

35.9

31.1

139.4
143.5
144.4
150.0
150.9

39.8

34.8

38.6

35.3

143.2

148.9
148.8

o)
N

44.7

39.3

43.7

39.7

©
N

o
—_

o
blo
N

_23_



b. ERAI71E 259 YA}
AA7IE 2T AYASE <F 2>e AAEAT 2E 38hd @Ak

7|Eo® 2007 Hyts Wlagk A3 39x7}

gt Ade R AL 2em gl AAe Fdu Yo APe ANHoR

50m 2 T Ede  opsiEete A2
22712 2E7(®) ¥ 71(3]) 7171(3)) Z313](cm) & 71 (cm)

1989 2007 1989 2007 1989 2007 1989 2007 1989 2007 1989 2007

w100 116 5073 5521 147 126 206 213 92 73 1339 1128

=1

= 1.6 121 5342 5975 204 186 159 144 101 89 1162 973

w103 110 482 5203 152 158 246 261 9.1 76 1450 121.2
x2

= 108 114 5391 5473 230 242 181 184 100 97 1262 1066

@€ 100 105 4416 4802 161 145 258 271 92 71 1642 1272
)

= 103 109 4798 5266 252 263 190 211 98 101 1361 1163

kGl 96 100 4354 4621 172 142 263 316 90 6.8 1629 140.7
=4

= 10.0 105 4529 5034 301 281 190 234 101 97 1467 1286

kG 93 101 3939 3740 167 150 316 320 90 9.0 1718 1529
ES5)

= 96 105 4427 4050 304 249 222 240 107 107 1540 136.8

kG 8.9 95 3767 3620 174 149 324 350 9.2 92 1821 1650
)

= 95 102 4387 39%6.0 277 262 274 260 116 116 1582 141.7
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c. 259 AZ AY 1=

A et A Fh(2007) 2 [2007=r U A & A e ZAH A 253l ARAHTEAE
<3 3>} o] AAlstaL Ut}
¥ 3 25A AAAE 7
S A A A 2 N ARy iEd o 253 Zoo  oblguEeto
= SBMD =2 =7)(cm) 7171(3)) 7 7)(3)) 71(3)) 25\ an
o 17.7 119 587.2 108.0 12 18.8 5.8
=1
o 165 12.4 631.5 91.8 14.0 11.9 77
=s 18.2 1.3 548.4 116.2 14.7 22.8 6.1
%2
o 17.7 11.7 576.9 101.4 174 15.8 83
= 188 10.3 503.0 121.0 175 24.3 5.6
%3
o 183 1.2 551.2 1105 22.2 185 8.7
=s 19.2 10.3 482.2 135.0 19.1 28.7 5.2
%4
o 19.0 10.7 520.2 123.0 21.4 20.6 83
=2 20.1 10.2 392.3 148.6 - 30.5 6.5
%5
o 19.1 10.7 426.6 131.0 - 22.2 10.3
= 20.7 9.8 371.6 158.2 - 32.6 6.3
%6
S 19.8 10.6 414.6 137.2 - 245 114

2007 =1 A = A B 2 ARA ) ekl -9, 2007)
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34 AR AAA 54 Mean+SD
group n height(cm) weight(kg) Body fat(%)
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B 10 146.11+2.82 39.08+6.63 18.81+3.18
CON 10 145.84+4.46 42.08+4.80 17.96+3.78

Values are meantstandard deviation
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B group : 60-80% HRmax

Con : control group
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V. a7 23

& A(40-60% HRpmax), B(60-80% HRmax), &A1

B ATE 2590 634dS SEIF
FoR TR 7 1092 W4 HAT £F FEE 4L £F A 5o AAY
g3} 71 2AE Wi, BAG A3de vedt 2y

A. A AL E(Body fat®%)
wEAEE AATES Wil ALFS % A 17.25£193%A &E ¥
16.45£1.70% 2 & AR & & -08%=2 FYstA T4 sA o (p<05), BI1F<
5 A 1881+3.18%°A & F 17.13+2.32%= -1.68%= folstAl #HAs L
(p<.001), A1 FS 2Ad A 1796378414 A3d F 1819+3.79% = 0.23%= 238t
Al F7Fst A tHp<.05). 1 T 60-80% HRmax 4= FAFAA &5Z218S 483
Bawol Ay, SAIZFEY U FYoA Zastdt<it 7><ad 3>
E 7 AANES] W3t (%)
Al 7] pre post .

group M=SD M=SD P

A (n=10) 17.25+1.93 16.45+1.70 -2.623 028"

B (n=10) 18.81+3.18 17.13+£2.32 5.350 0017

Con (n=10) 17.96+3.78 18.19+3.79 -2.815 020

Values are meanzstandard deviation
A group : 40-60% HRmax

B group @ 60-80% HRmax

Con : control group

#xx p< 001, ** p<0l, * p<.05
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A (n=10) B (n=10) Con (n=10)

a9 3 AAEES ds

1. &3 (Strength)

TEAEY 299 g ATFS 5 A 1650+3.73kgol Al &5 §F 17.64+3.32kg
o% &5 HAET &% F lldkgo® FolstAl S7te oM (p<.001), BAFS &%
A 16.36+341kgol A &% F 1820+3.07kglZ  1.84kgo 2  FoldtAl FrtEar
(p<.001), EAZELS H3F A 17.84+222kgoll A 23 F 1816+2.10kg S & 0.32kg O =
28k %7}8}Mt}<p<.05. 1 % 60-80% HRmax F=°] AR SeZ2ads

A&3 Bwol AT, SAZFEY US folstAl SreAt<a 8><1d4>.
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3E 8 <99 W3t (kg)
Al 7] pre post .
group M+SD M+SD p
A (n=10) 16.50+3.73 17.64+3.32 -5.177 0017
B (n=10) 16.36+3.41 18.20+3.07 -9.940 001"
Con (n=10) 17.84+2.22 18.16+2.10 -2.954 016

Values are meanzstandard deviation

A group @ 40-60% HRmax
B group : 60-80% HRmax

Con : control group

#xx p< 001, ** p<0l, * p<.05

A (n=10)

B (n=10) Con (n=10)

a9 4. 289 W3}

_42_



2. 4 A (flexibility)

A WEles AdFS &% A 11.29#4.08cmelA &5 F

12.80+4.73cm& &% AHT &% & 15lecem® 984 Z71st9 2™ (p<.001), BL&

2 %5 A 1080+4.73cmol A &F ¥ 13.25%4.62cm=E 2.45cm= ol A F7Fek R AL

(p<.001), TAZ2F2 A3 A 11.93+4.83cmol A A3 = 1238+4.63cme = 0.45cm=

T8t Al S7 et At (p<.05). 71 & 60-80% HRmax dE2 fFAMAAY X209 E
!

443 Bagol AR, BAIERT U fola S AU<E 9><195>,

Mo
off
o
i
023

9 e W (cm)
Al 7] pre post .
group M=+SD M=+SD P
A (n=10) 11.29+4.08 12.80+£4.73 -4.790 0017
B (n=10) 10.80+4.73 13.25+4.62 -13.637 0017
Con (n=10) 11.93+4.88 12.38+4.63 -2.957 016"
Values are meanzstandard deviation
A group @ 40-60% HRmax
B group : 60-80% HRmax
Con : control group
#xx p< 001, ** p<0l, * p<.05
16 71
M e




3. A ¥ X & (cardiovascular endurance)

e}
s ¥

SEAEE AFATHe] Wil AIFS % A 43320+71.58% A
41140+63.022 2 & AR &5 F -21.8%=2 FostA #As9 2™ (p<.001),

001568020 A &% % 381.60+4481 % % -324% &2 F9 A 748t

D IL(p<.001), BALEFL AF A 407.10+84.05% 014 ¥ F 40810+8069% =2 1.7%

2 Z718tgth 1 F 60-80% HRpmax AE9 A4 S5z 188 283 By

o] AZFRY UL FosHA AAasAT<E 10><19 6>.

o
rlo
Mo
off
r>~l
N
—
o~
o

Mo

3100 AH A o] Ws) (

%)
Al 7] pre post . ,
group M+SD M=SD
A (n=10) 11.29+4.08 12.80+4.73 5.204 0017
B (n=10) 10.80+4.73 13.25%4.62 6.327 001
Con (n=10) 11.93+4.88 12.38+4.63 -5.17 617

Values are meanz*standard deviation
A group : 40-60% HRmax

B group : 60-80% HRmax

Con : control group

#xx p< 001, ** p<0l, * p<.05

M e
B oost

A (n=10) B (n=10) Con (n=10)

a9 6. AdATE e At
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4. %9 (quikness)
TR sEEHY WHIE AdFES &F A 13860+2591lcmolA  *E5 &
147.60+21.39cm% %5 HAET &F & Iem=z F A F7185 2 (p<.001), B &
2 131.80£16.92cmel A &5 & 152.40+9.52cm= 20.6cm= 2 8HA S718HA
I(p<00l), BAZFLS A A 134.80+25.52cmol A AdE S 137.70+22.55cm=
-29cmZ AT 1 F 60-80% HRmax dE9 FAtARA SexX2a3s A 83t

BIlsol AZwRY HS #FostAl AR t<iE 11><ad 7>

® 11 e W (em)
Al 7] pre post .
group M=SD M=SD b
A (n=10) 138.60+25.91 147.60+21.39 -5.379 001"
B (n=10) 131.80+16.92 152.40+9.52 ~5.449 0017
Con (n=10) 134.80+25.52 137.70+22.55 ~2.240 052

Values are meanzstandard deviation
A group : 40-60% HRmax

B group : 60-80% HRmax

Con : control group

#xx p< 001, ** p<0l, * p<.05

180
160 1
140 1
120 1
100 1
80 1
60 1
40 1
20 1

A (n=10) B (n=10) Con (n=10)




A. AAEE(%body fat)

ANAGEL AFo| sk A el nv&
A= 25%017, Ak 30%0°] ol viwkez Ruh(H A3, 1999). AA e ks A
A ESe] Z7kel AW HY S Ea o] FolATh = AFE7| A= A WA E429)
Z7tol ol AA o] ZrbE=d wlaEl, A}E7] o] TREl= A MFAE 1 &FA e =

A oulgaA Hare] xejwths glelth oleld AAWEY Ak Fhe BEEA

gRasy] EEH 5 FHS Fo A4Y 5EL ARNAHAI T, 249, &
A, 1904). AAWE Watel TN DAF0100L vl AL thare

2 RAASES 1297 AAF A3 £F A J1145%NN £F F 35.96+449%
2 115%2 #ols gastara Bov, AFH Q0 Muelmye fdoR 12
= AAT 2% EE A 23.24i5.23%°ﬂ’\1 6 22.14+4.99%, 125
astgintn nustsith ol%

ojp
r>~l
o
o
)
N
B
2,
N
%
X
12
ol
X

B>
o
39
K
ol
o
B
S
S
S
)
rr
=
l-l\j
2
=
0
filo
B
oz
o
fl
i
N,
Mo
oft
filo
2
>,
o
i)
B
O
fﬂ
™
e
9

r>~l

34.32%, 55 32.61%, 105 29.88% = & HHUT}
A st oy &5 A o= #Fo38 ZHol7t yERA] %Q}ﬁ‘rl Hastth E
H2H2003)2 HWA TS o2 1253 fFAAR s A s HAsH
Aol 11.34%, Adesddo] 837%= Fasklvhal Balski.
A= AdFS -08%= AT i, BA
0.23%= S7tetdnh. ol= AdddT9 A ddd A= ddz yewen, o
% 40-60% HRmax 4 =1 60-80% HRmax 429 FAMAA 50 o5
Har7l= Aoz et
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2 ashgivta Baskdch o] eh2003) MRl F A S iAo R 1257 fAkAE
R R A =8 11.12kg(22.66%), Al A2 2

48
N

| 16.64cm(11.31%), AF O 25w 3]7] 7.79cm(49.27%) 2 F7Fat Atk K arskgith
T(2010)2 W W AS iR fakAhR TS 1253 AAIS A7 ofE 423kg,
S 2w3l7] 234cm, AAEEEH 7] 63lemE F7Fsk on, @ g 7] (1600m
run) ~1.25% % ZAsqivhal stk A g eh2009) AHAAS o E 853 A

R
o,

o
o
g

1~1

NE flolEEdC] YT FALSES AR A3 FALSFABAA YL £F
2457+2.42kg A & F 2644+231kg, A &5 A 14.11£1.95cmolA 5 F

15.68+2.19cm, 238 &% A 2228cmolA &% ¥ 1568+2.19cmzE 93 }ol7}
ettt Bastgdrr B AT 2388 A1E 1.14kg, BI1E 1.84kg, EA1E
0.32kgo.2 Z7Fst o FodAdLS AdsF 15lcm, B1§F 245cm= 718 o,

A 1F 04bcm= AT AL, A H A

offt

THEe AR 218%, BIE 324%% 72349
on, BEAIF 17% F7tetdth 29 e ATF 9em, BIE 206cmE F71eg o

), A 1HE -29cm=z HASATH ol AdAFe FUF @4 dAEE ARE
EFut o 40-60% HRmax =R 60-80% HRpax dE2] F442A 5ol 9% ¢
FostAl S7HAI7I= AR yElg ) s 28 (p<05)@ F A (p<05)ol A A
a5 fog St AYdFEY tha AdvtkE 2945 Yeigdded, ols ASS
T AY 5o g2 Aoz AlgE
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V. 2 &

ooy 258 631 obE 30%(A, B, CONIH)S Ao f2h44d 50
e AANLEY V) 2AE (3", A, AFEA T, aeE)S bla, BEA 54T

W ske] thEh A& T:‘r—%” 2

1. 57458 AANLES W= ATES 08%2 Fo3HA #HAas o (p<.05),

B 168%2 o3 a9 m(p<00l), BALES 023%2 folstA F71ee
THp<.06). 1 % F3=(40-60% HRma)B.TF 1725=(60-80% HRma) @l fr3t24 %
o] Y& o fFostA HAaATI= AR e

2. 4= g WetkE ATE 1l4kgo® folstAl F7hskdlom (p<001), B

o 184kgo R FrefstA Sk L (p<.001), TA1HES 0.32kgo = frofstA F
ZFFATHp<.05). L & T E(40-60% HRma) BT 317 % (60-80% HRma) ol it
4 wEol Us ¥ #Fosd ST AR e

o &

3. eEHEY F949 Wi AdF 15lem®E o8 F7Heow (p<.001), B
FrolatA F7hsk A al(p<.001), FA1EF 045em=E Fol kA F7Est ATt
(p<.0B). 1 F T4 %(40-60% HRma)H T 17 E(60-80% HRma) ol fratiid 50
g o fostAl S7HA7IE Ao 2 e

4. LEA=E AHATFHEHe WilE ATF -218% 2 fosA #Hisdoed
(p<.001), B -324%=2 F8tA ZA2sA3(p<00l), TA1HF 1722 F7154
th 1 T T4 %0-60% HRma) BT 34 E(60-80% HRma) ol frAFAA 50l d5
o FostAl #FAaA7= A oR ey

5. AT1E 9emE Fo8A ZF7Fstg o m (p<.001), BL
F 206cmz fF95tA =71 (p<.001), BA1H -29cmE ZAsPTh 1
75 (40-60% HRmax) B.TF 273 5(60-80% HRmax) 2l GAFAA %50 02 o 9354
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Z&8eH2008). A A FEeFol A gAY AAFAH | 2A A n A= o

Zar, AAE, olush(2001). 2] HALSAHd wE EeE B4 #S5%
@3hg], 9(2), 1-12.

BB, oA, A= (2008). EEfrEol HINE S AA A, AA, AY Wt
U A= G Ay =) 19(2), 141-152.

ZED(2002). EFUHFAT7] 50l 25 Al mX= @3 A KIS

A, 7(3), 207-217.
e, Lud, 4e8(1997). e A AAl He BAEZ AL
. = A5 A, 17(4), 999-1005.
A7 =(2010). &Pl Hwk oA el AAxA, AA, A Wste] vA= A

g ¢, R, wbat e, 2gA, M FE1997). AlHH ke EEA. e 57
AF2H(1982). Al AR AAden FdF

o th(1993). &E Y. Ma: FAEaAL
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33(1), 1215-1224.

103-111.
53817 = (2005).
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