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ABSTRACT

AL nANEH dFsHe a0l i dgaty Fd U8 59 F
3 Aty FEHeEd 2A ASye A4g AGso ae-sEy s &3
Ho g YehJrE dojok Foh(EH 3, 1997). o|3 @ ASAAE AEste HAd
A EFRAYE FHOE gg AMsle ASHodME 4 2A A o 3
FAE WRle] €A H, SgAE WHE JEAE, AR ¥ EUXEE 7Y
BUHEUE, 1992). MEAEE MUEE &S Axde ROgA 580 A
gt SAY AE ARE W 2 ARAEH7 ZAT, o9lFE FAY FIFE99

« AFTSUG D AERETH T
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2 BMBEHEFXBE AR $B288(1999)

A%ole TasHe @yl Atk £ 4F ANA $Y W) TAS A
2 9 A8EE YAAEE Beo S48 $EHOE ARY 4 Ao S

23 QAW GEAY ABATH AARE FAG BAFAY AT Hol Fay

8¢ g 2dste UYL 23 Uoh $W BFL Y 2Uoz UM
Axe) B3E LUt PUAEE F¥o| L FEAEL FY Fuow PHA
S¢e AT 4 dol BAH BFo| g AFARANE B FHolg

& 7 Aoy, gEay 58, Y A Fol W& £ HAS ot e
9¥e 2tu o,

AguAe gl 92 Fetdes, gddEA] e §49 oJsTsdce &
2] ¥ 8o o3 MNFE AXNY e YA, Y Hyo| AV] wio B
7 gl g AHSE olFRE S Yttt e HolAg Xy o =3, 9
< 539 B3, £ Z AolEH T Zo] FUHY F&4E wEEA Pde A
g AHEEte olFRF,, QA S g wel I Ayl =gEtd A4
Hog FEHE o] ojd "8HS YT e wSF A, FHEEY SF 9
el FaaA-FAAA quA FE7Trt deduy ste "y EY Us e
of Bag Y 5,084 Faus 4o TFHO UtHelF4g T, 1998). o]
3 FIFdY FE BEE, £99Y 7EVFE F5AZH FA AFHo &
He 59 A¥2UE FHAY F Ue FELEY B gy FAY. =3I
AP0 Ao FHE F ALode 4AY FHYFHNA o= AR FEAE
7} FREHD AestE AR g

FEALY] PFME AAH, A=A FIFALF, 9 TEHY Ao TH #&
Aoz &y Axzte AZWEY #E& A g 2F Y3}y g
79 sYo] & TS AN ¥ S AHH o2 LT 7187 Fo A st
o] Ax whY, £ FHo| ¥ FAYL FY ojde FE 2AY 7tsAe] Utk
AR $F715Y #A7t 2 AT Y FE(EM F, 1985 MRAI HIH,
1979; B &<t B, 1984)ME s8o] & o] @2 ARG & 4%
g YEAARE 57159 Bt @& SAB7AEY FERHEKR 5, 1979 BE
o} B, 19803 #EBSEAE THo2E AXEF 5, 197904 429 &5
Zx9 e itk 8 FRdMe 25T AR dAAEF AS, B
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FH4e o 34 AL P9 Xolo] ¥ EFAE H2 AT 3

H 2FAEE 79 T80 ¥ IF°] ¥ I§FE YA, A TEF
Ee $FEE0 B3] B T TFEEE UEHRLH, ELAEY B
o EF- 49 $¥AEE F9 T ¥ AFo] & 2FE FIFANH
B3, 1998). 28y - dALEE AM(1990)Y #F F9F FY 87
=€ Hag g7 FEHAE Bolnl, £9 $HF A= Wy Aold 4% &
TAEE Mg A7 FFE dAolo.

ol HollM & dFe #95Y W 1YY A9YTe2 FEE T
AL Bz £9 s8I Ax WHY Aold ¥ £ =L A &
TZEE vludte v FHE FUG

. 7 ¥
B4 Tha

B9 3%, F ARY, W9 2 ¥F9 s FANAA T FALUE wE
A 798 & U=E 3] 9% 53oz HAAE K58 1849 F9549L v
L2 Yot o] FETAL 9 26%Ude AAEIL 108 1¥d€ ESART} 4568
o A¥ez Fiyon, 26m SW FEFE o8F F& 26~271CY x|
A AAEA.

°f FEFYY FEAL PAE A BHoIULH, £I5Y we} 4aFL
2 AU & A7 HHAEAM YA A WA TYE L/ TFAA
G 78S FEekd FHT, Wl MAY FHL 2732 de 2FAA @
A 78S FE3A AYYT o YL, 2EY A, AF, A 4 F95EE
<&1>°] vetdo
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4 BMEBEHABE RIK $281(1999)

<HE1> mZAXe AMEND +H5™
HN7|E (=)
oip-pl Al gy | dR(A) A Z(kg) A (em) pP——
25m A&
1 127 450 165.0 15
2 12.8 35.0 145.0 18
3 129 480 160.0 16
4 3 | nY9YF 130 52.0 164.0 17
5 13.0 46.0 155.0 23
6 132 450 157.0 23
7 132 420 153.0 19
Mean +SD 13.0£0.17 | 447+4.89 | 1570+ 6.39 | 187+ 2.96
8 125 300 | 1370 30
9 125 34.0 145.0 24
10 126 370 147.0 38
11 3 | A9YF 127 290 1300 51
12 i 130 41.0 150.0 27
13 13.0 34.0 142.0 29
14 13.0 56.0 170.0 21
Mean£SD 128+0.22 | 37.3+851 | 1459+1163| 31.4+9.39
2. EME=E Y Yy

(2113 Zol #9AE F9 dFgHE, FI9A4d

=

ol 2=

FIEEE FE7] A

Ax9 A AAE VIRFHMgE #93Ath VTRY AASHAA 747Ae &3
do] BHEEHEE 7+ f@AAE Mol e FIYRE FE3A stHen, dAA

Eole 3o AAE FEA e 2709 2

AHg3 T =3 VTR 2ol

AR AIZES A BASE ALY EFEHE 288 A 2 dHE
vehgen 248 F9ANE 288 ATLE UFo FIERE FEAT
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Z8Ae) £ I A o] Xejdll A% FFZE wlZ AF 5

------------------------------------------------- VTR
(DContents
------------------------------------------------- @Distance
J PTine
@Speed

.................................................

38 1] #HXz B4 918 3olope
2) 42|y 2S2x

FIAE Fo FFATE AUFERE %37 A8 VineAlAl Portable heart
rate memoryE H 7@z RHAA 102 A AHNIRIHE FERFTHEYHL
2 2&qrc} 0|9} Zo] £&H AANIE Mac reader(dF9] FAME)) o HE
A1} & NEC-PC Personal computer®t VTR A3 AL AlR3te £94AE F9
At g A

3. At=mxe|

B a7 # 2§39 223 $EAES N £52EY 9z AR
e BEA 2 4F FRLE BAIALH, 7Y FEL AYE 5% v
Aok w3 Auty ©FEEE Skinnerst Mclellan(1980)8] 714 2dd] 9143}
o M3 F7H F4aA AYYG A (Aerobic Threshold: ©13, AerTelx E71%)<
FAAA A A H R (Anaerobic Threshold: ©]3F, AnTeti E7]#)ol s 33le 4wt
FE 7 d¥EE EZE @ F AerTO AnTe AFd dig HH3712(AerT:
y=-1.55X+183.62, AnT: y=-150X+201.86)°] &3l At&3ATH(EE#E, 1992).
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6 BMHEEXBE RXE B28(1999)

Eg 59 F9 Autdke AT Fo Aused wadtd £ rHgdAv}t
208t/% Y1 &+ Dixon¥ Faulkner(1971), Magel(1971), McArdle et al.(1978),
AR BT1982), Bl 5(1984)9) A#E u23 d%H AerT9 AnTE &3¢
Az, AerTe 1448/%, AnTE 1629/% ] At}

L X ZUHES
1) YHX =

ANz e ndHEH AGYTY ARWES <HE2>o el 994
()& Xgste 25mE whEdte e 49 28 ZARE Z(2), 28 42 #2
3 ARE Z1(3), 28 74, ¥ A3 Yolrtrleh AE FulG, 6) ZAEAT F
2 gty on, 13 dgol izt 2 AT FAALY HES nFHT] 1114
~238, A9FFo] 1:06~38IAct. ol FFAE 1FET 3ldm, AFHT
298me] At

I

<H2> YMX|Tof ChEt DA NYHZ L XZUHE

4% FodA-Y | 4. | BA | 28A7HA) | FAAZHB) .
59 AEdE w1z | T m |z zns) | AB
1. 9494 100 1 | 100 |1200+ 728 | 3100+ 728 | 1:26
I 2 32g AYRE 7 25 2 50 | 336% 6211 472+ 779 | 1114
o |3 32E 4F F11 ARE 7 25 2 50 | 339+ 071 551+ 329 | 1116
Y | 4 38 7 %5 2 50 | 324% 000| 726%1143 | 1:22
T | 5 9 23 volrlret 28 Fl 20 2 40 | 233+ 014| 657% 789 | 1:28
6. ¥ 23 olrlrlg 2§ Fvl, A4 1 24 | 291+ 7101 809 7.10 | 1:28
1. 924 100 1 | 100 [195.7+2600 | 23432600 | 1:1.2
4 |2 28 7ye 7 %5 2 50 | 494+ 186] 306+ 214 | 1:06
9 | 3 38 92 Aoz ZRE 7 2% 2 1 50 | 506% 007 384% 679 | 1:08
g |4 28 7 S 2 50 | 489+ 114 354%1043 | 111
# 5 8 %1 Joprpr)st 2& g 12 2 | 24 | 186% 007| 704% 535 | 1:38
6.9 A2 dobrbrish 28 ) 24 1 ; 2 | 497+ 406| 603 406 | 1:1.2

7) Bule Ak @ PR BEF+EEARIT



FHAYe v $HH A= el Helol Y FFAE viZ AF 7

2) BUX|E
YRR Ue 19YTH AYY2Y AEYEE <ED> dehdch 29
T APHDE T¥ed 28 93 F231 ZAHRE 7(Q2), & JRE F3) ¥

AE Fu)S 22 2EAF) FE PiloqFen, 2§ 42 323 JRE 7L
25mE wWhEste UEY FHoRA 13 Ao dE 28ARF FHALY S
£ L150%leH, 2§ ARE &34 A& Fvle 150m, 200mE FI¢ A+ &
FL2A 13 Ao Y 28AT KA HEL2 108, 101U, o
T9AgE 450mol At

AT e nFYTH 22 AEATO FE YA en, & HrE HQ)H
3E HRE FQ)& 25mE ¥Edte JHY FHozAM 13 dFd i 284
T3 FAAZY B &L 1060l ZE Ful(4)e 100mE F9F AT 8L
2 138 dgd g 28A03 FHAZEY &L 1010}k ol F FAA e

£ 300me] A

<H3> BCHX|Tof ChE

DYHPI MEHZY XITLHR

49 F4 44 A | A8AZHA) | FAAZB) .
59 A=W g ma) |3 m | @A z/13) | AB
21 49d 50 1| 50| 6631261 | 687%1261 | 1110
4 |2 28 9F ¥a13 ARE 7 2% 2 | 50| 324t 207 | 4911158 | 1:15
g |3 =328 74dxs ¥ 150 1 | 150 | 2155t 818 | 1765t 818 | 108
T |4 38 3 200 1 | 200 | 3642+2209 | 48812209 | 1:0.1
A 11 994 50 1 | 50| 1063+ 723 | 287 723 | 1:03
o 12 38 4R 7 2% 2 | 50| 496% 279 | 319%1329 | 1:06
g |3 38 4H= B 150 4 1100 | 590f 833 | 382+2959 | 1:06
F | 4 28 2y 200 1 1100 | 383.1£11.00 | 299+11.00 | 1:01
F) BUlY A= A gHdxey B xFHAoI
2. TAH2I Y& 1hm]

1) YHX| T
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8 BMEHEABE RE B28H(1999)

A" FAdARZ BstE, 19y E97m/hr)el A FEF(8Im/hr)E 5% A3
AT £, #4749 AFol A AL AolEy] YFo o] HE 11]715}7]
fsl AAZ FF3n e WY LAAT W 1YL H AFGYTY &
£ [282] Yetdd. 2 Az W&o b3t #9945 19Tl 21"3@!5.‘%
oA A3 AHp< 05~ 0. &3, 29YFY T F94EE 7MY wE
=& Yebd 19 994(09%m/sec), 71 & £E& UEd 39 2& 98 I
I ARE Z)(0.78m/sec)& E ¥ 0.85m/secolR e, ol Mg WME £E & YE

A 59 ¥ 23 Yolrprlet A& Ful(065m/sec), 71 £ £58 Uehd 69 o
A0 dolzirig & Ful(049m/sec)E THT AHIHFY HF F9Y&5x=9
0.53m/secE 60% FA3HA A3 3t (p< 01).

B %

CECEENEEER

1.2
wx:p< 01, *:p< .05
. 1.0
%=
1 S
= 08 |4
5
0.6
m
/
s 0.4
e e Lo
070 | i i -l R .
1 2 3 4 5 6 7
1 99e 2 28 ZHE 7 3 38 42 #1231 ARE 7 4 AE 7
5. 9 (3 votrtrig 2E Ful 6 9 231 Yopririg A8 Fv 7 Huss
(3% 2] MR ol Chish DAHF D MPEHZEL| +E|T
2) 2EHXIE

A FaAge n9YT(1500m/Mhr)e] A QG HT(1000m/Mhr)E 50% ‘4318t
o [283]e £dAE W 198 AIYYLY FI5EE e &
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F849 794 Y% A% e Kool A4 FFRE Wl AT 9

Az gl oy FI45EE 19870l HFEEE FY3A FH AT (p< 0D,
1987 HF F95:e N wE £xE Jeld 39 AE ZAHEE= F
(0.82m/sec), 7HE £ £EE Yed 49 ZE Fu(055m/sec)E E T
0.74m/seco]ed, ol 71% WE £ & Jed 29 & 7= Z(051m/sec),
M 5L 2 & Ui 49 3§ F9(026m/sec)E XTI AGYTEe BT &
F4 52 0.42m/secE 76% FEHA 43 ATHp< 01).

M

CFCCENCEEEE
s2:p< 01

1.2

1.0

0.8

H1 08 4

0.6

oo »n~3
o
DS

1 9199 2 28 92 #A2n ZRE A(1FEF), 2& JEE JAFHTD)
3. 28 7jEE 7} 4 3E F¥ 5 HIEE

(33 3] RCtX| ol i NFHZ Y XMEHTY sFEHT

1) XXz
(1) 29y
[Zg4]ole HA@A 7200 dig Aubee HA4X], HFX ¥ H2XE A& 2

Zto] AutsE HEd dAAE dig nFgH T A ¥gE YEld =9
A FED), EWEFQ), FF-AFQ), A tE At FFAE 1047
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10 BHBEABE AUE H28I1E(1999)

~11068/# 22 AUt wiFo] Agtoy FPdAFAME HUA6G)o] 12528/

2E ZRE Z}(8)o] 141.8¥/E7tA FHstdrt. =3 o3 Aol g Ayt
A= 16689/, 16800/ B8t Ao Ay WES HAH. o
£ ¥ a3 ARE 7109 Ause FEAe 13208/, & 7(12)
& 12748/ 8 0.8 Adtar] HaXe 4 FAEAT, i HuA e 1584
BHE, 152.4%/&9] 23tith 149 ¥ A3 yolrtriet & Fule] 4utge] B
A 11668 /E7HA] Adtete] Alutgo] fiES Zop A ek, 169 8 AT yoprtr]
o A& Fule Autge) PEA e 12828/%, AutEe HuAe 15758 /% @
el Azt Aubeo A HMES el A=Y HAE 53 Fadusre
117.4%}/ 8] A},

220
i 3 5 7 ] 1 13 15 17 1. A%
200 1 2 4 6 & 10 12 14 16 18 2 ZHE&F
3. 3§ - A
— 4, Ak9)
160 5. 49
A 7 6. 994
5 100 "
2 8 HE 7RE 7
T 1487 9. 4%
10. 2% 9% #2
1204 bl ilf.:_’—!
l=/= 11. A%
= 108 12 22 2
: 13. 9%
80 14. ¥ 22 vop}r|
EECEL]
e ' ' ' ' T 6 4 e
‘ @ @ JEErES
= 17. 4%
AlZHE) 18 A3l
O: 232X +:HIX 22X:O
(23] 4] dHEX| ol chst DT Alets s
(2) A9y

[Z™5lol e dAAZ e AFY7e vt ¥HE Ueit =ddA9 A
1), EHEFQ), AF-AHQ), A @ hg Aurge] FFA e 1035~111.2%
/02 Ak WEL Aoy FYdAFAME 4UA6)0] 140548 /2, 2E
ZARE ZJ(8)o] 147.4¥/%, AE dF HA2x ZBE Z10)°] 139.149/%, ZE 7
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g

FN

FAe) o FHH AX Yo Heolell o $FHE vl AT 11

(12)0] 131.18H/H 02 Aurdel FAXe FTHaAT £F olHF Aol it 4
dge) HuAE 1551~1663u/%) @3t Auree And HEE EAS. o
%9l 149] ¥ 23 Yolrlrist 2& Ful9 Autse BIEAE 12249%/E7HA A
st} Aubeel ME e FHolARAG, 169 ¥ A1 Yolrpr|g 2 Fule A
o HEAEe 13364/8, Hutrd HnXe 156.9%/F @i A Ao A
0@ WEg vetdth A=Ay d4§ §F FIFAYTE 1208%/E 10

o'

Chll

! 3 5 78 11 13 15 17 iies

200 2 4 6 & 18 12 14 16 18
180
1681

140 1

SO X NP U W
k)
=4
2

—

128
1. ¥4
J12agq
o 13. o %
80 14. 9 3 Joprhs)
& 2§ Bl
60 r r ' ' -d 15 47
() 20 48 16. ¥ 32 Yo}7}7)
9 4§ v
AlZH(#) 17. A%

O3] +:"HIR 2HLX:O 18. AF4)
(O 5] YR Tof chE MHFe At pigt

102 -

2) B

(1) 298

[26lolE ZYARe g ndgTe] 4o HEE veld =d4aA e &
vl %(2), A4 Q) AHHW@), A5G e Auee HaAe 103.3~111.44
/o2 Ao wFe Agtou FddFAMe A BFAe Tl
APA®)I e 12698/, 28 ¥F I3 JRE Z@)ANAE 1309%/%, A&
ZARE ZE(10ME 130649/%e et on, ojzg dgol tE Aoy Hu
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12 BMBEABE RIE H2888(1999)

AT 1520~ 15928/ 80] @atel A%5e ATF WES HAD o] ¥ 2 F
H(12)9] A5 BEAE 473M/E, A5 HAE 1725926 2 A
A Augre A WES Yet AEHY BAE 58 FRAASE LT
ol gtk

I~ 1T

220 1 g
1 35 7T 9 11 13 2. L%
200 - 2 4 & 8 1 12 14 3 A -4
4. A9
180 5 4%
6. 1w
] 7. 449
160 8 2§ 9% 42
2- SURA)-ReRgdl
14 N 9. 4%
120 g 10. 24§ 7¥E ¥
g, 3 C 11. ¥4
] o Ko 0 2. 2% 2+
109 60 S 13 3%
50 14. A9}
60 T T 1 Ll
(] pals 40
AZHE)
O:22X +:gI3Fx 22X:O
(23 6] 2EHX| o CHE D@ Alutey w3}
(2) AdY T

[(2@7lele 2Y9AE g A9 A M3 vebdlo =deAy &
H$52), AT AHEA), AH@), 56 A Ao BFA = 101.3~118.1%
oz Autgel MEe Akoy, £9AFAMY Awas HEAe T
ALAO M e 14128%, 2& ¥ Faxn ARE Z@)dMe 142.3%/E7HA
Zstdh E£3 olelg Agol W At HuAE 15944/ 2t Ad
F9 A WEE Jedo o] F9 A& ZAEE F(109 A¥ed HAA =
136.34/%, 2& Fu12)e Auee HdXe 1410/E, e HAAE
167.18 /8] @3t Ak Aurge) Ay WS el AxRR AN E T
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+>1Zg>

A~ T

Fet4e) o 583 AE uhye] Kold] g% FFAE ¥lL A+ 13

HaAuke e 12168/ F 01U

1 3 5 7 9 11 13 1. 4%

208 2 4 6 8 10 12 14 2, ZH&F
3 AY - 49

180 4. A9
5 Y

160 6. 99
7. 49

140+ 8 Ag Yrc 7
9 49

120 10, 28 Z8= &
1. A%

100 1 12. 2§ &l
13 1%

20 - 14, k9

68 B 1 219 | Ah 1

AlZH &)

O:210X +:%2X 22X:0

(23 7] BEXzol chst M2 et @l

1. E2/8 2L deld 232 29

FRAEY dFdMe ARPEY 712 @99 F9AY, FINT R FAAND
o FAo] B@stA A AF AA FIAE Y FTETAEY YL A=
2te) Agoly 7159 AZo] &t olaF WYL tddtn, AGAF 9
8 A2E FI5EE AARERY 2 AUUAE 27 dEelt 1Y, 9
o AArgzee] e £9549 Y& &) g F£9%580 e &
AEE dior e Zfde AARgRd A Adas A7A do. gt
A gAY, £ B FAAT] obyet ARl HARHEE AuHoR
g 4 e ARE A FFZEOHE EHT Bt Aok
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14 BWHEHFABE RIHE H288(1999)

77k Fo AbAas) oS R AE At MEHE

Yetgl s dE2A AEelch 2y £9AxY dFA 577t AFse
Zledow 433 oe dAd HI ’Liﬁwﬂ ¢
Aol Hold AwgrE AMRE I gtk &, Holmer et al.(1974b), AR
(1982), R)JI(1984, 1986) ¥ McArdle et al.(1978)2] AFAME & F UKol
A9 AaAdFFY Addee JHABAE HeE L oy, 3k F9
o] HIHFE W 7tEHAR Fog Auts Z19F A 1A F, 9
oA AEd A2AAFH vt @A dHAAA THEIA &F

oo B ok mim
E oo o o o
3 o

)
P
Z

Ao
AEY FEFS FP3 E 5 A7) Wiolnh
@aé"’ﬂ el Ha Aubel PHA] Aubgrt Adolsleg Addld Aurgrt Ad
2 Aule B 83 AE7F @HEEE 5, 1971 McArdle et al, 1971, 1L,

1983). o] AHA AuryEE %HRmax® #7190, 2 dAFoM= Karvonen®t
Vuorimaa(1988)¢] {(HRex-HRrest)/(HRmax-HRrest)} X 100 o] &3l9 A+& ot
(HRex: ¥ %Al Alut4y HRmax: 3 Ak, HRrest: HAAl Aubg), E3
Drinkwater?} Horvath(1979)8] WA A(y=-0.78 X Age+209) 0.2 B A9 Iz}
FY dHo A AHSrE o, FIAERA FAANY AueE A AR
F2 Ao 3 A& nle} gol FEAAY Adel(Ho] Hol Pite FRdA e A
AN gate 53 vlwstd PUBFIE B7] Qo 13 wEFo] F7hsho

Akt A, JEREF Qe vHes £ 7L, F4EE Ui F959
o 85 A AFEA MAUEBATFA o8 AR whAl A S99 d¥go g
F9 Fo Autgee $ASE T Aureed vlustd 208H/% 2o dte I
ARE 133 B dAFdMe %HRmax={(HRex+20-HRrest)/(HRmax-HRrest) }

x100& AH83t9 %HRmax® A&t ol#d ZAn, dAANZY 1dYTol
51.6%HRmax, *9#7°] 545%HRmax, E9A L2 198 Fo] 528%HRmax, A%
o] 552%HRmaxe] AAFHEE Yl

ZaA e HEge T/ MM BASFAY, o] SFES Ao 23
3, 23 AR FHA dEEtd 2FFE 4RI 0%, 2L 5% Est=
A 71oltH@A 5, 1981; A, 1982). oj&idh duhd W& ddg wigste, Ayd
dMe FAA TEol FASA L2 FA FAL FTHE A3 dEde
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F49] 5o FHH AE Wie] Holol g TFAE vlZ AF 15

A7l 71 % &t E3 12~ 14418 ExF A Avldle 28, B2 A7Y, Ui
A, AN ATy Fol A% FUtek §A FAHB(E F F, 1998), 53] 12~1341¢]
AYgde AAwgo] & J&g v 3, 13~14Ade FEFAY, +53%F ¢
FEHEH T a]le] & ¥Rleg ZEFoh(ef4d, 1993).

FHAE o2 /A FYo| FAHAGE Yoshizawa(1973)¢] 1708/# <
TEAEGEZ, 33/F, 1137, W#E1973)9 86~93%HRmaxe] &% 74%=(10~15
3 33/F, 657, BH 5(1986)Y 60~95%HRmax(150~1908/%)9 +FZE
w3, 538)/F, 853 Y d+E HHYs EHY, F339 Wz FFY A&
60%HRamax ©]4¢ ZEEA 583 o] A&HdTH, Fita T8 ¥4E 7
g & Ae A 2 2yy, 39 9¥E 1 £ d79 Jagddee 1374
~ 14169/ (51.6~552%HRmax) 2. 2 4, #4t& 589 /A4 e 7|dg & e &
TAEY sgAdd At # 5 Sl

B Aee Y %HRmaxe 545 E UYehlle 8% AR F9 oA o]
Ao Autg WEe FTE HAY v ok ¥ Aed nio} go] #9594
9 Adtge dEuWged d A HFIEE dus FEXIZA $FUEE FE
g BeE RAx F83Y oY o] EXE AerT AnTE £43d d& 39
Atz Ao viXe e Bop &8 oldf¥ & A& Aol

Costill et al.(1980)2 %2 FF9 ¥doMe ST(Slow twitch)dF7} FT(Fast
twitch) -2t Bol AHgHe 4%E vehdd, FTARE vad & $#89 =
go] WAy mo] ASETR Ao, Houston(1978)2 ¥ 5= & &
FAEE £994% 3 29, ¥ Ao e STHRY g2 FTHRY
FYIAEY Bo] nZAHIT ¥ FTdAe 7Y SR de] A9 FFE
IEE7] g o fiA T8 FAdde vuy 70 AZE ZF& FAez Fix
Y9 Wiole

o

!
Hojo 77hE £x3 Pate ol uiFAddn Yo T
Holmer(1974a)& %4 9 &4 AUAgG T4 dquAe 34 vge A
=Yo7 Y AL, F AUA F2F < 80%7t Fid AUAR tiAHZ,
FEA] 38E AR Fdd AUA} 50% o4& A sgen, B
N(1985) @A FRodMe Fitd duz FHE, F-AAE FIdMe Fi4L
AqUA F8E FAE 4 Aok 3ok 4, Skinner®t Mclellan(1980)& AerT~
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16 AMEHFARE RIE B281(1999)

AnTZHY EFAEAAE SO(Slow oxidative)d ol FOG(Fast, oxidative and
glycolytic)d 7t 953, AnT o9 FEX=dAAME oy A/t &4
FG(Fast glycolytico) %7} #4801 o, AeTe Fitd: ATY 49 3
Age] Zxol AnTe f4td oz 7|77 #F53 de A= 8o AR
7 BETA82)E #4442 APsEE F4AI7] AT FZEE AerT~AnTZHo]
HF3, ol AL FFLEFY TEFLT AR Ao st ZiFol v FAUH
olg{gt ATE FFs) BY, AaT~AnTHNANe #F44 589 HHE, AnT °f
FolMe Fix 589 AAE 7dE & dde A& & F U

<HEA>olE AerT9 AnTE FEE dAANEYG £YAZY Y&E Hutey =58
etk dARAEe] ngdEzole AerT oldtol 715%, AerT~AnTzHol 21.3%,
AnT o]del 72% TgHA2H, H9gHFol= AerT oldtol 59.8%, AerT~AnTZH
o 243%, AnT ©]/gol 159% EFHA FH £TA= 1FYTo<e AerT °)
sloll 57.9%, AerT$t AnTzZtol 225%, AnT o]l 196% TEHALH, HIHT
ol AerT o]&tol 45.3%, AerT~AnTZro| 30.8%, AnT ©]del 23.9% E35 A

<E4> AerTe AnTE TEE MKzt X Tol HEY et =

2 19YT gy
» A& AerT | AerT~ | AnT | AerT |AerT~| AnT
o} &} AnT o] % o} 3} AnT o] 4
1 994 680 24 96 493 286 21
d[2 28 ARE 7 487 346 167 20 22 318
A3 28 942 ¥13 AHE 7 61.1 303 84 %4 38 98
2|4 28 7 781 155 64 656 %6 78
E15 9 %3 Yoprhylsh 28 Ful| %1 | 39 00 85 150 15
6.8 231 dolrrlg AE Ful| T 28 21 619 214 167
Mean*SD 71541483 | 213+999 | 724542 |398+1316 |243+613|159%11.75
J |
w192 693 133 | 174 | 438 | 286 276
Lieag g RamAnE A 67 | o6l o2 |- - -
x| 28 Aue A4 N L 298 82
¢ |3 28 AR B 85 161 | 204 | W05 | B2 163
4. 2% Fl 302 ue | B2 1 w8 316 236
Mean +SD 5791499 | 225+ 1280 |196+2.46| 453+318 |308+175| 239+474

Z1) AerT ol3}: 1434/%, AerT~AnT: 144~1619/%, AnT o]+ 1628H/%
F2) Bule) Xl wPae] HatgEU oI,
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2. dNX|et ZCX|Tof o8t 2ELTe HW

2T ATl st dAARREAN FHARE HAZ F Gl
et 2eAEEN FHAEE AT A5 A= BY Aold A% FEFEE
HEAS.

1) DY

AL FEAZEXN A= A, ARG FIAZUE FEAR7 dAAE
€ 67% 43s Aoy, 945 dAARI REAEE 15% 33T, o) &
2L FF7I F47)e v go] AARAME 1:114~28 AE, BaAEgNE
1:01~15 AFge 2o 708D &, #9948 F9E5Te 13 dFd g
FEAYS AU Lo F%E Fert 13 dgod 4E F9AYN ZAY AR
&0 A7 EFold & FA477F HF AEE Egoldold £YAZE HoA
A, FE&EE Foldt. B¢ AxuUfo] HIeold EdoldolAY F47171
0 AEE Edeldold #AAE RoMAAY, #I&re WAL € dF9
YAAZY NFYF S FUF L2 AFETo] =3 diA 7ge ] A%
F4717 A Aoz ZdojA o]Ao] 44 E WEA AW, ARHoE F9
AdE FRT Fe UV TH, oJd¥ ANTF F9AH 9 F2719 Aole A
Y AT AL 23, FAA Y M FEF AerTolA AnTZHY
Ay S0 Bas 589 RM AT AnT o449 A E4e EEAL
7} QAT E Z+z} 1.2%, 12.4% 43514

2) MAZ

AFY T ATF FEAYUS FYEEe 19YTH FLY BFE el
F FE719 dig F4719 vigol &1, 13 AFel dF YA} I FEA
7b AR FEAYE 18% Fse 2cleg G 2 FYEET
YA A= BRARE 27% F8HA Z3{ AR p<. 0. F3] AAEMe F
d Z2WAAAM nF9H T ABARLH, ELAEAME 47 & ZAE AHEE
Aok olHF A% W Aejg FEAXE AFHTO] A7) HolxE 9
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T UMY, T A2 WM £F ol 2 AE Folvte e 94l
gkl o]zio] AARI EEARY FHYEEE s 8907 FHEE
o oolEd AtY FdAS FA7Y Aole A EEAFE FBE 2
o, Fita 589 Mol FEF AerTolA AnT7HY] Auty T49t 44 59
o} Mol FAF AnT o4 Aty =4e 2UARG dAAEE 72 6.5%,
8.0% 73334t

3) EtmAjet @ nte Hln

Ag A FF5Ee] & G4 tiste AAZYG FGAREM (=g FF

FREE Hlastgh olgg B dAry A FU PR w74Y F
o] FEHREE A3 LMY BAN8)Y dFe LTHIT(EAHT A H I 01

B2E GHEAREAADED $WE @ €HAEGAR)Y B9t &
AARGEE ehddn Bugda. F, §43 0 9% 7AHLEY &5 1%4%]
ol 9% FAHAAERT & OHOWE}E A& vt} olejd Ae &
A7 AR} AT I M FEoIAY, £HFH w2 A ¥ AUt
EHFHARE A AxAde BFHRJ] 0.2 AxdA o o8 A7, dAA
EAME EEF7] °ﬂ gt FA719 vl go] AojA EFFo| FolAe AH(E 2T
B, BEA A E oleigt vl go] Hotd TEFE BA e FAIAE 2YIA
o dEAHOR, ¥5%Y rege BHAMe AGY Loy 19YE EF F9A
=7} upg A3,

Hol o3t SSYE9 BT

rok
Mo

3 9%

olr

YA FAAREN FIAEE AT 449 £9 54 Aold 4% &
ZEE BENUH.

1) XXz

AR FAAYE 19 AQYHTE 5% 3o, FEEEAME 219G
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F449 4 533 A Pl XKelol % EEFFE vlZ AT 19

go] AGEFE 60% ASstHthp< 01). 28y o3 ngYFH NIy
o] 83 $E3E9 e AYH $E4EA Add 9% vix 2. 23
F8 Ae AR, AFY T AR LT LGY TS A3dte FEE UE
o & A 599 sjMel FEY AerTolM AnTZHY A¥ty =49 Fi4 5
go] Mol FAEF AnT |49 ety e AGETo] n198TEE 44 3.0%,
87% A3& At o|AL FY I2NM LFYFS AFYTo] =&AE HY7A Zg
271 A F27F AdH L dojH YARGTr Popdl g, AFYEe
7159 vigo] e FPALe] ol EERF AUAE LU HEd HAF
BE7} BolATR F 4 Atk # AFY oy Ae TLSE tF NAAHH
FE v} SAARG Fo3A ¥uha dhe £99 71Z AT (Holmer, 1974a;
I, 1987), TUF B2d LFHUEE HAF AS, 98P0l HYYFRG A4
F7F $ga e JdF@E 5, 199 AR, 1986 Bz kM, 1989 HHIY &,
1984), 1283 F9A Y F£9A42 #9945 198F0] AYHTRY FAAT,
Aty FEagon U3 B3 540 U YARHEEE HYETe] 1
FHTE 433 ths FB(1936)9 Ao o8 ANETn & 5 Ao

2) BEXZ

AY FEAe n9gTol AGHTE 50% AR, FASEAME
TFE T AFYTE 76% I ATHp< 0. 2 o] EYFH ¥FFEE
AAEY ZFHg FU&A AelF &FFE AP %L AR ZHH F,
FAAE 5E9 Mol FEF AerTollA AnTzHe] Autgy Tgep Fabh 58
Mol fFEF AnT o349 Aty =&e AFGYTo] 1IEYEE 4F 83%,
43% 3334t E A7 ojg date 1IHTY 571 tF F4719 ¥
€o] 111 AEQ Ao vldly, HFYTFL 1:06 ©l32A F21719) @0 HFYE
o] ARLEEE 4G & F Ut

3) Etmziet S otef vl

2 A7 2 FAR A SN 4F £ T AT BT B
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1E BB, 7% #97 2 B &F FRAME &F71%0] ¥ At 2 A
Eo ¥ F4EE YBIATIRAS WM, 1979, 7159 BT e {37
7l 59 2FFEAMe 715 FAd BARCl AY 2L EFAREE YEINY

9
(TR 5, 1979 BES B, 1984). o|¢} Zo] 7|59 FAQ7l 5& FEAME &

7159 $A ga) EEAEA 2A7F YA 7159 B97 2e FEAME
7159 AR B3R AY T TFFEE e Aot oJAL FFF
o S8 7% A=t $5AEC ¥ v Ade HAE AAEET o
F, 792 Ve LAY B#do] e FH2EA 7% Aold g3 F9AHY
FIEE7F 2R 2 AP LFAEY BN EFEE0]l FAdte AA
A9 BA RHFEE HHE wele ARHA ARE AHE ¥4 a7 Ao

v.d &

F9edo met 19YTH AGYT R FEE FTHEE AR £9 Y
7 A= W ol A B FFF=Y YA $EAEE vud 2F o
34 22 &S AU

1 LHX| Tt ZCX|To 23 2L B

Ax7t dAAERG 67% 23U, FYd&EE 9
} EOXTE 15% 433t =3 AerTollA AnTZHa AnT o]4te] At
S 25E BUASs} SAASE 27 12%, 124% F3)8gch

>
r
oft
Az 4
of
X
ACH
fr
(2114
et

>
oL
oft
4
of
X
o
fr
e
g

Ax7t GAANERY 18% 3oy, 4w Y
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ALt BEAEE 26% FoldA A3sdchp< 01). E3F AerTolA AnTZHH
AnT o] Aut e EdAZr dARAZE 4 65%, 80% 333 A .

3) TEFY Fre BHAME 1FYToIY AIYE BEF AR} u
T3 3.

2. TS| ot 23HT vl

1) XXz

NS #9ANE nGUTol HAYTE 5% HHAALH, FYSENNE 1
JATL 60% F3A ANAATE< 0. Ta, AerTolN AnTZH
ANT ol4el 45 E4E AGARo]l TFYLE 247 30%, 87% AB YT

2) BEIX|E

AIZtg FdAYdE n9YTE] AYHYTFE 50% B3 H, FHd&EAME
198 Fo] AGYFE 76% FA3HA 43 At p< 0. 23y, AerTAlA AnT
3 AnT 0|49 =4 A9YFol 198 4 83%, 4.3% A3t

3) #9L 7IsH AHY ¥ e FEoG weEAN 7159 Aole FIA
Ay Fe9$22 Yeidt. a3y 483 8459 WM $FELC] #Yde
MRS BA FEEE B7HY wWole A@HA ARE AHE3t £4E et
A
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ABSTRACT

A Comparative Study on Exercise Intensity
Due to Differences of Secondary Schoolboy’ Swimming

Ability and Teaching Methods

Tae-Hee Choi (Cheju National University of Education)

This study analyzes the differences in the physical exercise intensity and the
physiological exercise intensity due to swimming ability and teaching methods. The
study includes fourteen secondary schoolboys and obtains the following results:

1. Comparison of the exercise intensity between group teaching and whole
class teaching

1) High group; Swimming distance per hour in group teaching is 67% longer
than that in whole class teaching. But swimming velocity in whole class
teaching is 15% higher than that in group teaching. As for the distribution of
heart rate, the frequency in group teaching i1s 1.2% higher between AerT and
AnT, and 12.4% higher over AnT than that in whole class teaching.

2) Low group: Swimming distance per hour in group teaching is 18% longer
than that in whole class teaching. But swimming velocity in whole class teaching is
26% significantly higher than that in group teaching(p< .01). As for the distribution
of the heart rate, the frequency in group teaching is 6.5% higher between AerT and
AnT, and 8.0% higher over AnT than that in whole class teaching.

3) From the viewpoint of amount of exercise, group teaching is desirable for

the high group and the low group.

2. Comparison of exercise intensity between swimming levels

1) Whole class teaching: Swimming distance per hour of the high group is 5%
longer than that of the low group, and swimming velocity of the high group is
60% significantly higher than that of the low group(p< .01). But as for the
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distribution of the heart rate, the frequency of the low group is 3.0% higher
between AerT and AnT, and 8.7% higher over AnT than that of the high group.

2) Group teaching: Swimming distance per hour of the high group is 50%
longer than that of the low group, and swimming velocity of the high group is
76% significantly higher than that of the low group(p< .01). But as for the
distribution of the heart rate, the frequency of the low group is 83% higher
between AerT and AnT, and 4.3% higher over AnT than that of the high group.

3) Swimming is closely related with skills. Therefore, swimming distance and
velocity are determined by the swimming skill. As far as physiological exercise
intensity is concerned, however, it is necessary to analyze swimming using
objective measures to evaluate the individual physiological burden which is
influenced by exercise efficiency.
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