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ABSTRACT

A Study on Exercise Intensity Due to Differences
of Physical Education Schoolgirl’ Swimming
Ability and Teaching Methods

Choi, Tae-Hee(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 six physical

education schoolgirls and obtains the following results:

1. As for the tethered swimming, the \.702 of the high group is
lower than that of the low group by for the same weight. It
indicates that the low group suffers more load for the same
weight because the swimming ability is relatively lower than
that of the high group.
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2. Comparison of the exercise intensity between group teaching and

whole class teaching

1)

2)

High group: Swimming distance per hour in group teaching is
40.1% longer than that in whole class teaching and swimming
velocity is 2.2% faster than that in whole class teaching. As
for the distribution of heart rate, the frequency in group
teaching is 8.5% higher .between AerT and AnT, and 4.3%
higher over AnT than that in whole class teaching.

Low group: Swimming distance per hour in group teaching is
3.7% longer than that in whole class teaching and swimming
velocity is 1.6% faster than that in whole class teaching. But

as for the distribution of the heart rate, the frequency in

whole class teaching is 5.2% higher between AerT and AnT

than that in group teaching.

3. Comparison of the exercise intensity between swimming levels

1)

2)

Whole class teaching: Swimming distance per hour of the high
group is 11.1% longer than that of the low group, and
swimming velocity of the high group is 47.5% significantly
faster than that of the low group(p{ .05). But as for the
distribution of the heart rate, the frequency of the low group
iIs 4.9% higher between AerT and AnT than that of the high
group and the high group is 1.8% higher over AnT than that
of the low group.

Group teaching: Swimming distance per hour of the high
group is 50.0% longer than that of the low group, and
swimming velocity of the high group is 48.4% significantly
faster than that of the low group(p¢ .01). As for the
distribution of the heart rate, the frequency of the high group
is 8.8% higher between AerT and AnT, and 5.9% higher over
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AnT than that of the low group.

4 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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(B 1) gAXe AMELY +E58

A 4 A7)
)} 23] Azl (M) ) | A3 cm)
12} AR BA) | NSk 3 100m 28 | 100 Wed | som upd | S50m YD
T-R e 19.5 435 149.8 7% 113 qa 45
1c | ¢ q; 19.8 55,0 158.0 8 % 4 4
T-§ T | 2.3 53.5 157.0 I~ %8 2 k'
Mean £SD 19,910, 33| 50.745.10 [154.9+3.65| 74.09.09 | 103.3+6.85|38.744.78|43.313.86
T-Y A | 23 53.5 158.7 126 142 62 i
NT | § g ; 2.1 52.5 165.1 118 134 62 7
MoK T 19.8 62.0 164.5 130 151 60 70
Mean +SD 20, 120,21 | 56.0+4.26 |162.8+2.89| 124.7+4.99 | 142.36.94 | 61.3:10. 94| 74.0+2.94
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© 427 AAAANA AARA Bl FAES HRLH, $FA FIAE 1.0k
N Zoste] HAAE & ok2EC ol2A gtk & Faiel £FE 5¥W AN
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- 231 -



6 AMBEABR B3 H298(2000)

27 F7)

Douglas
Bag

Poly
Graph

(328 1) HASY T dLMHT 21y

NAAAAE WEZH FR(EME AP Snorkel(wxA)¥H BEAA
€ %% ZHIEEZ 3902, Douglas bag(dratx W)e) F7)7AE #FE S
Q. A7) 7t2E 24 RagAY ojAg 12ke] ANPAR & }LEG D=
BACNME 18, £E 3020t 4% HAADG. Ve@)E gRA20E
(Shinagawa Co. DS-15A-T)E ZA3UL. 0,9 CO,9 T4 BEI2 4
AZFEXA (Perkin, Elmeriit, MGA-1100)S A& T3 +F Fode IR
REHBEOZ LEEE 95 71S8d, VOmax(HAL4AS) a9 &
¥ 3023t R-RZ1A¢ 2903t HRmax(Hx Aw4)2 stglch. 7] 3o
3H@ Thermostat(Mrl2d)o] o8], sFTHL 712831 VO,max BaA 2
IEIHSE 1832 AVso H1 38542 74

2) ALY B9 HERMEE
TITd T & AR K24 Y N (ol8, AerTetm E7))9} Ba
24 A 4A(013, AnTn Er)o) @ SEAEE 237 dsa, 2 7
A Rt o] B 1~28 o] AYE #HMmE Lactate analyzer(RA 24

— 232 ~



ASAT offaetel 5o 587 AL el Aolol 4R EFAE vlZ AT 7

J1: YSI model 12L. USA)E olgstal 8554558 2Asgon, 8344
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M. A5 Az}

1. delsol| st Ma|stx x|#

1) A2l+Y 29| HRrest, HRmax, VOurest, VOmax 12|71 HR-VO,

A%149 %9 HRrest, HRmax, \’/Ozrest. ¥0smax agx HR—\?’OzQI #
AYE (E 2)e] Yelltt. HRrests 298 Zo] 65.7beats/min, A9¥Fo)
68.7beats/min°l%1 2.8, HRmaxe 198 3o] 181.0beats/min, AYQgFo)
181.4beats/minolQlth. VOsrestt TAE2(0.244 ¢ /min)= AYYZ(0 247
¢t/min)ol  F58Yer, VOmax: ZPHR(2.186¢/min)o] AYYZ
(2.330 ¢/min) ¥tk od SgkAw, $9% A= AAY. ¢ A2Y VO,max
€ 29T (44.6n8/kg/min)o] AP F(41.4nt/kg/min) B} ThA =9kt s
e Wtk WA 25 HR-VO. 00 £ 42(0.988~0.997)8] Jug
AE el

(B 2) AA+Y 9| HRrest, HRmax, \./Ozrest, \702max ae2ln HR-\./Oz
HRrest HRmax vozrest VOmax Mx HR-VO, Y:HR

Group Subj. (beats/min) (beats/min) ( £/min) (¢ /min) (wé/kg/min) x:ﬁoz( £ /min) O
e TR 54.0 175.2 0.218 1.911 43.9 Y=71.4X+45.9  0.989
;;__g_ I-c 76.0 182.2 0.278 - 2.422 48.4 Y=50. 4X+62.8 0,997
- T8 67.0 185.7 0. 235 2.224 41.6 Y=63.7X+43.4 0,988
Mean 65.7 181.0 0.244 2.186 4.6 Y=59.5X+51.4 0,977
SD 9.03 4,37 0.0252 0.2104 2.82
A T-Y 64.8 189.6 0.238 2.286 2.7 Y=61.6X+52.0  0.995
3 _—fl N-T 83.2 180.2 0.255  1.900 36.2 Y=62.6X+64.9  0.992
MK 58.0 174. 4 0.250 2.803 45.2 Y=47.7X+51.3  0.991
Mean 68.7 181.4 0.247 2.330 41.4 Y=49.8X+63.9 0.929
SD 10. 64 6.26 0.0071  0.3699 3.79

HRrest(334) 44%), HRmax(#2 4us), vOzrest(?l”d*l Y244P), stmax(ﬂﬂl‘&i’dﬂ‘?). HR(ﬂ*!?)-VOz(‘&&ﬂﬁ?)

(E 3 Yetlh 2 AR se] g Ja4HF
Sl AYYZRG FHA 2Mse AL Uehdx)
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o 98 e o
(F 3) 2t Aclssto] st VO2( ¢ /min)

Group Subj. 0.0kg 1.0k 2.0kg 3.0kg 4.0kg 4.5kg 5.0kg 6.0kg

T-R 0.218 0.527 0.884 1.461 1.786
193F I-C 0.278 0.719 1.015 1.368 1.802 1.911 2.210 2.422

T8 0.235 0.473 0.598 1.094 1.041 1.954 2.224
Mean 0.244 0.573 0.832 1.308 1.543 2.082 2.323
SD 0.2520 0.1055 0.1741 0.1558 0.3550 0.1280  0.0990

TY 0238 1075 1.417 1.793  2.286
Nz NT 0255 073 0995 1434  1.900

MK 0.250 0.812 1.221 1.495 2.169 2.803
Mean 0.247 0.874 1.211 1.574 2.118
SD 0.0068 0.1450 01724 0.1568 0.1616

3) Holagl Zo| HR@AerT, V0,@AerT, HR@ANT 12|11 VO,@AnT

(B e ¥Z44%=7F 2mmol/ el HgEs HR#A VO.& AerT(HR
@AerT, VO:@AerT)2, 8FAsE7l 4mmol/ ¢l 2= HR# V0.8
AnT(HR@ART, \./Oz@AnT)E Ued Aolg. n9¥FY HR@AerTE
55 8%HRmax, HR@AnTE 80.7%HRmaxelge®, A9AT4 HR@AerT

= 57.0%HRmax, HR@AnT= 85. 6%HRmax°ldt. £% ‘531:"-4 V02
@AerTE 59. SAVOzmax VOz@AnTt: 81. ZAVOzmax Adg 9 VOz@
AerTE 58.8%V0smax, ¥0,@AnTE 83.3%V0;maxelet.

(E 4) Hol4d B9 HR@AerT, V0,@AerT, HR@ANT 122 V0O,@ANT

Group  Subl HR@AerT HR@ANT Yo.enerT ~ Q0,8AnT

J- (beats/min) (%)  (beats/min) (%) (£/min) (%) (&/min) (%)

TR 114.4 49.8 152.0  80.8  0.960 50 3 1.487 719

aadz  IC 150.5  70.1 1688 87.4 1739 719 2103 869
_ 123.3  47.4 1549 740  1.253 56 4 1749 788

Mean 129.4 55.8 1566 80.7 1317 595 1.780 812
SD 15.36 10.18 733 547 03213 9.09 02524 4.04
TY 129.1 51.5 162.4 782 1.251 546 1793 783

HaAdZ  NT 133.2  51.5 1646 839 1.092 575 1.5 839
WK 137.2  68.0 168.4 948 1.802 644 2457 878

Mean 133.2 57.0 165.1 856 1382 588 1948 833
SD 331 7.78 248 689 03042 411 0.36% 3.9

#1) HR@AerTs HR@ANnTE %Hﬁmaxi( ex-HRrest)/(HRmax-HRrest) x 100
z9) VO@AerT9 VO2@AnTH %VOmax: 02ex/VOzmax %100
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2. TE7do| iE Xz 2EUT

1) XEH8

(1) YA

AAE dd 29HZH} AYYZ ATNE S (F 5)o] Uehyt. %4 9
°l 300mE £9% ATLE P4 IUA(1) e Eate] 499 72232~
5). 100mE W&k A6 Y49 448 Aue 23 £(7)3 A48 AP =
(8). 50~100me] B Fulst A5Y Ful(9~11)9) FuAFo] Pajodnon
1S54 t@ 13] 2241203 FAARY HEE TYYFo] 1:6.6~8.6, A
ol 1:3.8~5.0010ch. A{E 71edgol g 28407 FAAZY vge
TYAE] 1:0.5~0.6. AFHT| 1:0.5~1.60190H, 2HATE ngego]
1:1.1~2.2, A94Z0] 1:0.5~1.4°19}, o8& $9A=E THHAF 2000m,
AYHF 1800mol Y},

(£ 5) AHMZ|Toll chdt DHAZY HYARe xTy

4 FEA | .| A ZexzHa) FAJA|ZHB) ]
59 Sk wi) |9 | 2w (213) | B
1. 999 300 1 0 [ 4713+ 576 | S1.7+ 57 | 1:01
2. 71833 (188) 100 1 100 | 79.2+ 677 | 589.8+ 6.77 | 1:7.4
3 71S934(3Y) 100 1 100 | 104.8+ 521 | 690.2+ 521 | 1:6.6
5 |4 1%&BMe) 50 1 5 | 49.0+ 497 | 480+ 497 | 1:85
o |5 718AR () 50 1 50 | 46,5+ 6.13 | 4005t 613 | 1:8.6
° | 6. o]x] 100 1 100 | 156.8+16.04 | 142.2+ 1604 | 1:0.9
i 7 /Y f4ReE 73 B 100 4 400 | 153.3+31.40 | 786 61.68 | 1:0.5
T8 ARy 4 & 100 31 30 | 1467+ 708 | 823%+13.19 | 1:06
9. Wol 2] 100 21 200 | 15.6+7.75 | 163.9£100.42 | 1:1.1
10. x4 Euj 50 4 200 544+ 709 | 119.2+ 22,57 | 1:2.2
11. ¥y Fu) 50 4 200 58.8+ 0.83 | 91.7+ 825 | 1:1.6
1. ¥y .
2 Aaaaciy w | 1| |t | e ton | e
3. 7I5&H (%) : ' ' ) e
4 A8AA() 100 1 100 | 148.2+18.55 | 646.8+ 18.55 | 1:4.4
A |5 A%a824) 50 1 5 [ 7941894 | 387.6+ 894 | 1:49
- | 50 1 5 | 744+ 731 | 3726+ 7.31 | 1:5.0
S | 6. olx] 100 1| 100 | 170.8+30.37 | 128.2% 20.37 | 1:0.8
i 7. ARy A A 8 100 3 300 | 20591045 | 101.5+ 44.89 | 1:0.5
T8 xRy 9 § 100 2] 200 (219.9+85 | 123.2+ 860 | 1:16
9. W 2w 100 2 200 )217.2+ 360 | 1028+ 1340 | 1:0.5
10, A48 2] 50 4| 20| 70.9% 1.68 | 102.6+ 358 | 1:1.4
1L e @) 50 41 20 | 1171 | 765+ 821 | 1:L0

) B9 £3& A APAe) YFrEE U ol
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(2) EAE

puAze U 299273 AJYEY A=HEL (& 6)o Udehdt. 299
7e 9UA(1)e FHHA 4999 =LAEH dAs} FedRer, 13 A
e 2847 FAAY vge 1:05~1.20192%, AFHZL 50mE &=
@ IuAEH 26E A4, B9 77 29 JEAdel PG, 13 Ag
et A FAAY B&e 1:0.9~4.40tk. o3 @ F#IAANE 1Y
F& 2200m, A9YFL 900moIA.

(B 6 2O 50| chet AT HEHE XZUHE

] A2 |, .| YA 2 QX|1ZHA) FA1 2] 2HB)
A :
9 i wig) 77| (2413)) (213) AB
L ﬂ"f"ﬁ N 00 |1 |400 | 510.0£29.20 60.0+29.20 | 1:0.1
2. =3(49) 100 |4 |400 126, 40,83 107.4+42.43 | 1:0.8
3. =3(uk3) 100 |4 {400 147.012. 44 130.3+52.83 | 1:0.9
i 4. =3(%H9) 100 [4 | 400 131.5+1.42 66.6+27.91 1:0.5
4 5. =@(A4%) 100 |4 | 400 119.9%1.28 78.4118.94 1:0.7
] 6. d A5 - |- - 719,010.00 - -
2 | 7 SA(dB B 5 (1 | s0 48.4%4.45 37.614.45 1:0.8
8. thA(Wad 24)) 50 (1 50 53242 04 2.842.04 1:0.6
9. tiAl(ufd 24)) 0 |1 50 56.013. 52 48.013.52 1:0.9
10, chA(AheR 2u) 50 |1 50 4184471 48.2+4.M 1:1.2
1. 814y 00 [1 | 300 663, 7130.64 94.3130.64 1:0.1
A 2. 49 84 5 {2 [100 70.812.50 310.2441,17 1:4.4
o 3. 33 44 & - |- - 559.010.00 - -
3 4, AEIE 9% - - - 939.010.00 - -
iy 5. ujed gl 5 |2 |[100 80.5%0.17 70.7+26.67 1:0.9
s 6. AFRE 2| 5 |4 |200 69.115.66 180.1£197.75 | 1:2.6
7. AL 200 |1 |200 1091.00,00 - -
=) e A A AR YFRT ARG

FY&To Hlu

2) +g7zl
(1) ARAE
NG F9AgE #asE, 29FE(1071m/hr)el AFHL(964m/hr)d
11% 4889, £8, zzte] dgol 228 A% Aoldtr] B o AL A
Ast7) A8 AA2 5957 AL W] YAARY dg nIHTH AFHT
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FE45E (29 2)°) deAT 1, 6, 7, 8¢ ANY 24 A g 2
£5& 19970 A9YZL foA FAAAHp( 05~ .01). B¢ 199
29 BF F94EE JF ®E SEE UEd 29 E2YRRA:

1.30m/sec). 7 %& £=F udgd 19 92U(0.63m/sec)e EF§
0.90m/secolfem, ol 713 ME £TE Ugd 59 J22H(HY:
0.73m/sec). 78 & £5& Ueld 99 PG Zu)(0.46m/sec)E T A
T e FI4EQ 0.61m/secE 48% FA5A AU (p¢ .05).

1.60

5 T [ kL P
of 1.40 F
S gxdeax 2
= 1.20
E 40 T
. 0.80
m
/ 0.60 .
s 0.40 l
© 0.20
¢ 0.00 I
7 = Iv4 L4 S €6 b 9 7 7 7
ﬁ/g,o; '>/§Q )/§$ )/§$ )/§ 0/4-/ /&g ‘V,gg{ S’g,,;‘(/)% 7. &% 4 &
S T, S I, s, Yo, 3500 Y&, F Se
"R, S8y g, NNE /

(38 2) YHx|col ot DYHTY KNYAR UL

(2) £2A%

AT F9AdE 29YZ(1500m/hr)o] AAEZ(1000m/hr)& 50% A3
S, £ 19Y T HE FIEEE MY BE £52 Y 99 diA (R4
¥: 1.28m/sec), M4 %& £58 Yehd 39 =YY 0.7Tm/sec) S 3
& 0.92m/seccolRem, ol 713 WME £TE Ugd 49 g 2w
(0.70m/sec). 7t3 %& £5& Jehd 19 92A(0.45m/sec) & EH& A
H79 37 F9459 0.62m/secE 48% Fo 8 A8 A p( .01).
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MSAZT offuietdel 59 532 A W) Aol A% £33zt B

3) ralatso| bl
(1) YAAE
p9ggze A=dAy AANE §¢ JETANTE 102.4+4 538/2(A%:116.1
w2 AQ9YFY 113.2213.12%/2 (A% 123.39/8) R} wtenvt, &
Ag A ot

(2) $HAE

gy AEHd AAE BF BRAUSE 11555994/ (F: 132.3
sh/p)y2A A9gL 108.2+16.4549/ % (25 118.64/¥) Rt ko,
o ate ohiteh.

4) Algtg £59 Hln
(E TylE AerTst AnTZ TEE aAAEe nPdPE Az W
Auty 244 el aggzoE AerT °ldtdl 66.8%. AerT~AnTztel
29.8%. AnT oldl 3.4% zg=Pon, AFdYFAe AerT ol&tol 63.7%.,
AerT~AnTztel 34.7%. AnT o)l 1.6% gAY

(E 7) AerTS AnT2 7EE YHXIZ aYeR HEATY UBY Nus TFE(%)

A2 kL Q3
5 u % () AerT o8t AerT  AnT 0|4} AerT oi8t  AerT AT o]t

~AnT ~AnT

1. 494

00mx1  74.7 253 00 47.5 488 3.7
2 ;: ‘g g&*ﬁ?’ omx1 194 127 18 B4 T 4l
" 71-14’8(%‘;!) 100mx1 829 11.3 58 76.1 19.3 4.7
9 : i somx1 729 201 6.9 68.8 285 2.8
A 5. ARHR(AD) somx1  79.7 152 5.1 70.1 270 2.9
A 6. ol 100m X1 75.3 9.7 0.0 65.6 .4 0.0
< 7. ARy gue 43 & 100ux4  59.9 U8 54 69.2 .8 0.0
8. e 43 & 100mx3  49.3 486 21 62.9 7.1 0.0
9. %¢3(100m interval) 100mx2 4.6 631 23 65.4 ue6 00
10, x}§53(508 repetition) ~ S0mx4 65.2 U3 0.0 58.5 45 00
11, %4(50m repotition) somx4  61.2 7.7 11 43.2 568 0.0
Mean 66.8 298 3.4 63.7 U7 1.6
SD 14.08 52 2.82 9.82 10.59 1.88

2) Bujg £A% A HAe JFLEFHRIL.
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¥H (E 8)9 EHATY 198 Fo) AerT °I8tol 54.1%. AerT9} AnTzH
ol 38.3%. AnT olA4o| 7.7% IFHNoH, AYYZAE AerT ol3o] 68.7
%. AerT~AnT3tl 29.5%. AnT ol 1.8% T}

(£ 8) AerT® AnT2 TES Hcix|5o WY Mt T49 c48(%)

- g - Ay
AerT o8} | AerT~AnT | AnT o AerT o8} | AerT~AnT | AdT o]y}
T-R 144(25.3x) | 355(62.4%) | 70(12.3%) | T-Y 261(47.0%) | 268(48.3%) [ 26(4.7%)

I-T 455(80.7%) [ 108(19.0%) [  2(0.3%) | N-T 415(74.8%) | 136(24.5%) |  4(0.7%)
T-S 3U(56.2%) | 187(B.a%) | 58(10.4%) | 374(84.2¢) | 70(15.8%) | 0(0.0x)

Mean J06(54.1%) | 217(38.3%) 43(7.7%) | Mean 350(68.7%) | 158(29.5%) | 10(1.8%)

M
jsiC8
&
o
)
0
Mo
oft

A TS HrauFS w7z} e A B2 A F] dAu)
22 4492 W9 %V0maxet TER3AL] HAE Uehd ol o)z
ANGLAAZ AAAE AASD, YyRoz TUE TEFEANN oJux 2
ME W27 A8 Rolth Howayga e YPLE 2FL W pe o5
TRAANGE B2auFL o) o} gag ™ol Yehd b} o) gxu
e Fot we BrdHABe ArpsYosm FHEgon, o2g A 4
2HAFE £59 719 WA 2y"Yge 47 Fst A3 AH(Holmer
et. al., 1974b: Holmer, 1979; &I, 1988b: Lm, 1997). T, Hogary
AZ YRNLE L5L W 2L Hag doals dasuFe Aol g
oGEe, dx4AFge] 2 Age 59U wae TEE 44 8 £ dde Ae o
T A% (Holmer, 1972: tM, 1997).

2 A7 FEAPA Y DrhAFe 0.244~0.247¢/mino g, & A59 g
HARRD +9 5Yo] $458 Wl S(1983)9 et +944:(0.275¢ /min), B
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I S(1985)8 #7484 it 2945 2 UF +985(0.264~0.287¢
/min)% S5 AUAE 2ndE AL Uedern, YFRH(Gke)d WY
VO, AME TPAF(1.308¢/min)ol AAYF(1.574 ¢/min)Rt 0.266 £
/min £9 £ERa] Ug AUAE AA AEddT oldd A WY &
GUre RS FASEd UE Vo= vsIARY Rew, £343% VO,
g 29452 Ygud £dE9 7t Bo B9¥sA dehdthe Holmer
(19742)8) A7, 59&5d @ V05 $3A7L vgaART fo8A wo
= S(1987)8 AT 2 FUF B SEAEE RAW A nIYIl
AP R Ausr wom s HHH H(1984), # $(1995)9 A7 o
A 3gct.

7
6 Y

2 5

S 4

=}

s 3 |
——T.R

2
K +|.C
g | —+TS
0 —TY
4 —3—N.T
o —o—MK
0% 20% 40% 60% 80% 100%

%\702max

(2 3) %V0maxet el 28T 3tetel B

#W B a7e mggzel HAd 2 RIHE 4.5~6.0ke. AFYTL 4.0~
5 Okgo. 2. Heh3)(1097)9) FeHA(7.5ke) et tha Fienl, YOmaxe 2
ogFo] 2.186¢/min(44.6nt/ke/min). AQHZl 2.330 £/min(41.4nt/ke
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N 5(1984)9) AF F94% 4.03 ¢ /min(57.2m¢/kg/min), W& FHYHF
3.63 ¢ /min(54.8mt/kg/min), NE&E FFMZ 9 3.11 ¢ /min(50.7mt/kg
/min)®t} ¥o Age Jelyo.

& vhet Zol HAAuFE LEREE YEHUE 328 AX 29 drjolx
T T AutrE dFolu Mo what Ha Aol okHA Hupss)
2 AdA Auest ddy dutgpd 33 A¥S B0 28 Ause
8o me} 24 WESY) WEA Yuts RE2A SEREE AEse BE
AT Hry o] FXE AerT9 AnTehe @#FA 2AsE 5949
of Aut7t WA v)NE e KT YA oY 2 Qe Aol
22X 29 A4 B4 S4uietolg A A Ae B, T dukoe] &
TAY] BEE AF Y A VYL FHOE F 25590 Yrloe HuAry
HAZ, vy, €FAL 2 FAL ZQ 94 So] A8¥Y. E3 Wasserman
et al.(1973)& %424 A 9 (Anaerobic Threshold: °|3, ATelm ®
el dste] "HFREALTE T UMY A2 A H2uE S9 W
v AYF Er H44APolthdn FARWD. 239 Kindermann et
al.(1979)% Sjodin® Jacob(1981) ¥ Fo| nj2g 4o WXo HHE A]
LA S WA AN F7] YR Yo 3o FAY f4e) 2 (=
7hel dojue H(¥F9 44471 % dmol/ ¢ o] M) ATHT Hot

°|¥ ¥ A&l Skinners Mclellan(1980) Hzte] dxg AerT, ¥29
GXE AnTetx AFPon, E3 YZ 44 2mol/L S AerT. 4mol/ ¢ = AnT
£ Aok AerTe #4t& A7Y G40 AAG Feolv], AnTE F42 oy
A 7177 #FERE He 2T Yo oYY A7 AP AerT~AnTz}
T frida 589 o], AnT ol4dME T84 589 Aol Fyge ¢
ZE7H dde A& AAsln o,

ARZ HT(1982)= 49 #ia FA5YL F4X7)7 98 LEice

i

= g 4

— 242 -
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AerT~AnTito] Ashul Aus 115~ 1448/28 +3859 $5258 473
s 71240 g9dx dgon, AAs sEEEAY Aol WAL BB
A7 OB §AsE Edoy z2aAL, uFHYN(1989)AME 50~85%
{0,max(65~90%HRmax)® €54 =o14 15~60%, 3~53/7& AZHL
o, #k(1989)& 50~70%\./Ozmax(60~80%HRmax)91 A2 Ay
130~1584/320] APsicty 4. W, 4438 $(1996)e 2 94U ¥
gz=7rel wAE WZTA(VI29 80%9 $EZE)0] #iL TEE ASANIE
d "ad BEAEY] 8% fsA F/HReY, F9ES 1714(1999) €
1979 29%d(70~80%HRmax) & 1208, 431/F 4A % 23, ¥3F A %
Zgrded A A3/ Aok S EF 19H(1990)E 859 EAS
9 Fd(80%VO0mmax) S 153, 38/% 4A@ Az, VOxmaxt &8s 37t
so0 AR FHB(1996)S 2059 FARA AAA EF(Fo:
40km)o] TOsmaxel Z7tek ATA #8959 F4d AN 9¥L viFen,
228(1997)2 8379 Aol2u](70~85%HRmax: 135~155%/%)8 60%.
63/ A% A7, VOmax7t #9434 F718dx Ao

olegt MdTol MEARY, B A7 AXNEA B¢ RFYTL 31.4%
HRmax(d4: 43.4%HRmax), AIYLLS 38.9%HRmax(d&: 47.8%
HRmax)olgles, BEeAEe A$ YL 43.2%HRmax(d&: 57.8%
HRmax), 49872 34.4%HRmax(dF: 43 6% HRmax) .24, #44 &
Yol ANE AU 5 A £FFE F@Md Aok T & AT

1) gMx|cel Botx|zo o3t 2L vl

1Y 7o AR FYANE 2T GAAEE 40.1% F33AT. ©lF
& g0l &579 K479 ugol YAAEANE 1:0.1-8.6 AF, 2A=E
AME 1:0.1~1.2 AFFE Rl 71Q& Q. 5, F9AAst £94=€ 189 &
o e gAY AxUEe ¥ wed. 13 dgd nE FIAUN 2
AU AEUgo] AFA Edold EE FA7 & JeE Edoldold F97
Jde oA, B A7 ALY nIYFL $UF 22U AGHTl E
Ba q7Ad sides) 9 FA7 2olA, AR £IAAE FUY FE
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A FH, ol NG FIAY F47]9 zpoj= A3 LEREN 4%
T 2%, FUL2 5HY AHol FAF AerToIN AnTe s £ag =
A& FHY A KA AnT o4 Ju4 T4E 2UASH} AAEE 2}
Zt 8.5%. 4.3% 2389},

AGHTY AT £9AGS $YSEE BUAES} AAEE 342 3.7%.
1.6% A3shed 230 o8¢ Ade NS 2uAERYg 18 dgd o
@ FIAL Ao AYAY, §Y 22 YN $9 5o 5 A4S F
°ob7bel s 4ol A4EYY) WEolF ARG, EY F4L SH AN &
A AerTAA AnTHY ¥4 £4& YARNT7} BUASE 5.2% As)se
o a23g.

AR 7AA £9%590 dE 19923 AGY2o] sy AT} EaA g
BN AZE B9 $EFEE vLAYD. olH P & A7) RN Tug wy
SE FTTY 39 REFEE A WA WH(1982)E ISR (3AN) T A
$92(d7) 2% FUEAH(QAAS) BT e Reld H(HUAE)o] Eo
BAREEE Jebidn Jo. 3, YY) 94 FAASY BFo] ojIWY
A A FHLERDG BIaA oA AL Auled. o]y e FHE B o
7o nYAT det AW 3, 1YYZY F$ PuAT} dAAELG
BEFol Hobd W, AGYZL AR ol BE $5BY 2 Aot YehuR
st

2) sl o8 2525 v
YAAES AMY $9A2E 2YYTo AYYTS 11.1% AHagon =
YSEANE DFGYZo) AYATL 47.5% Holshl A8 (p( .05). 28
4oleg 234 2R Ak 43 $54Ed AP 9L 034 29
B feld e QANT, 25 AYYZY AARDGEI} DIHZL o A8
e Z¥E YEHD. 3§42 599 MM §EF AerTolN AnTe A
WP EFE YTl DYYTE 4.9%, FU2 59 Mol $EF AnT o
39 Qe B4E 29YT) AYHTEE 1.8% 43HAT. oJRe £Y mre
M AFHTL AYYE) 24 WA sitkelr] 98 F477 4jHos 20
A AAFRES Qold wRe), AYYZL $97159 ujdo] GE SJHLo]
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gol BHad UAE Augs) BB AARHES Fohitn ¥ & ot
2 2 d7e olfd ARt FUSEA WP V2UATE vl SRR
o §938A wotn de 599 712497 (Holmer, 1974a: WA, 1987), ¥Y
@ 224 $EEE Roid A%, 19Tl AYATRG Juksst Bk @
AF(FA =, 1995: AR, 1986: BN L@, 1989 HHA #. 1984), 12
& 24A9 $9AUS $95EE 1ILZ0) AGATHG ERAT, Yus
ssegon 59 2ol £37Ed U@ AARTEE AP0 19
oo AE(1986)9) A7 8N AdLd & £+ Ak
PAEe AN £9AdE nddTol AYYLL 50.0% Ao, &
SAAE 19 Tel AYATL 48.4% FIAA AHHAHp( 01). EP
42 529 AMel FEF AerTolA AnTZHS M4 E4s F42 59
Aol §ES AnT olge A4 4t RGFTel AJATE 242 8.8%.
5.9% A8a%c. olde Ase AT FeARdE A4 23A&H ol
A7 Ae Aol Tgse AW BH 1JATY £V B FA79
Mgl 1:0.5~1.2 A% Aol wishel, AGAZL 1:0.9~4.424 F4719 @
2o n9YZY AAYIEE EWhT ¥ & Atk

2 A79 2e A2 50id SN 4F 49 39 $EAE B B
28 BE, J)5e) st ¥ B 5 FBAAE 237150 Be A7 ®e A
Wo 5o SEAEE USAATR(MEST FiE, 1979), 7158 Bl7h Re %
477 59 $EEBAME 715 $A0) BAYC] AY Be EFAEE UE
GOEA 5, 1979: BEsH B, 1984). olsh 2ol 759 Belrt e FEA
£ 25759 $A0 g8 $EREA A7 YA, 59 7l Re 3
ANE 715 SAdE 2R A B5¥ £FZEE Ykl Ut oA
25229 547 759 A5s $EREA JFL UAR doke A Az
. |
43 2ol £9¢ A5H AU BA Uk FRo2A AAAY A% #
ol o £9AAY FISER dedth e 4 $FFEY WA &
SEg0 BoldE AAAY PA FAEE WG Wl ABHA AEE A3
of #4% 9ast g

¢

e

Modr oM

r= B Mo ot

3

).
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v.42 &

7959 12t 2YYEH AYYZoz FRY KA ARG YAo
2 79 THA Ax PP oo A EelH LEHEY HW SEYEE )
w3 ggd ge e AP,

1. 2U2F 59 TYW £5%30 g 29y Vo2 AYgeng g
Stk olRe AGYZFY 49 5o W Aol FULF Halol yy Lol
28 AN W&ol AR A

2. YAAES BAAE] Y SEAEY v
1) Dz
AT FFAYE LUALT YAASE 40.1% A5sgon. $945 ¥
QAR dAAEE 2.2% AHAHT. EP AerTolN AnT## AnT o]4e]
Aty £4€ RO} JAASE 2427 8.5%, 4.3% A8
2) qHHZ
AXE FIA e EBAE} YAAEYNY 3.7% 483 on, Sgdirs &
QAL AAEE 1.6% 3%t =¥ AerTAM AnTze Auks: s2e
AAE7} BFGALE 5.2% 4339

3. 7954 ¥ +FHx nu
1) XX =
AR s9AdE 29Y T AYYZE 11.1% ANAHoN, S Toy
= 9Tl AT L 47.5% FA3A 433U cH(p( .05). 28}, AerTol
M AnTZt AnT o439 444 E4¢ JY9YFol 2YYZE 4.9%. AnT o
39 Aty EFE 19Tl ADYEL 1.8% g,
2) BEIX|T
AR AT R9YTol AYYEE 50.0% FAHNoT, FP&TgN
= 29970l HIGTL 48.4% R 435U p( .01). AerTAM AnT
A3 AnT o139 =4& 29YFo] AIGZL 242 8.8%, 5.9% FHHAT
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4 2o Fsa AEE Bdol AE F2oigh Hekd Ase Aol £9A
g 2qasz gedd a2y 4204 $575e Beld $EAE] BAsE
ARl AM REEE BAE dole AuH AXE Ags] ¥HY et
=8
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