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RIS BHBERES WM energy o stz Aztsol Aed D, sl
2 EHENY BEBE MY RMEAS Sme BEBENS MEMF
delds KHel gaAA em ek
s = Ao MA readiness & FEY HKERY BHEHE] BA
wEm BRI TS BRE.

5, BAEME HBE, BHHCD RED BERE EHS  Jeu:
EAG BHZ o el HAES) BEMES B3 RENMS fEY WEE
ERdoz a3 —4S ¥d 4 b KBS wSo EmRO mEA KK
MBS Wt A T8 £ 2e dolg od¥ 4 glch.

maaEel AMY A BEHS BARCZ MBAIE fFHolw, HEM
RE Fol= dolA $4 AMS B BEST EMS mEeE Ul Foluche
FEbol AR Mo KW ®E HEoD v FWEHS HFY T
Boz AugE BmEd YolAE HEKES mEss o) KHELIFIC thiol
of ¥ mAMEZ sHoe Ao, 2D

Hpeo) @, Bikol WMED FESO MM, ME0O S AEOR M
sl matslol ok, BERES RAE HE®, MEE HEY 2 olnZold
HeBe mEmo Wiy NS Emasd

X BRE RBBEHT %9 # mEel el # mmo FKol MERH
o wnBEse MG 2 BE, BEY ®o Bl dold, 1967 w4 KA
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1) HMZHE, 9~ 14 FTDREOFHOERIEHER GO
(B&:EHBHRE F£264% F—% 1981 ), P.66.
2) BB, LEt HFERT WD HE(MS BEABER HLBIRY 1982, P4
3) BEESd I, HERE (AL BEREHTE, 1980, PP.2~2.
4) BIHER, BMET, §0 8, FLEREO SR RERE MERMNCHETL FX
HHZD B (HARHER AR £EBE F1H%
1983), P.66.
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© BURES K&, Sirsted S BmeZ stauzk g,

I. # %75 &

A.E Xk

A RS #EAL TN ST TESER 2 B AGSESER 384
A 19674 18 1HEE 128 31 H Afo]o} H4ste oo #ME &)
BA 14578 HERoZ .

B.® #

BHT 19T4E5H 19854712 84 5A3 9Hd MEH 2RO THHE
BES KT WA BEDKRMINA, 1985F 9IHYEH 128 Aol REE
B 1BESH BERE 3BE 79 Kol w23 ZFo #Em B'H
5 A

o

C. A&HRH

WMEHA S EMES EN wBER, BEned KE, o o a@el ma
Fik, B®E F@o UEEY #%° FK (Standing height) , #E (Body
weight ) , & (Sitting height) , B (Girth of chest) 9 4{fH % s
H1el 1008 @27, ogelz) (Pull-ups) , $5L27]7] (Sit-ups) ,wl=7]
(Throwing) , 92]% 7] (Broad jump) o 5@ES FAA}.

D. BHRE Hik

EASS DmER kel 12, 13, M&, 52 drm, 12EBES
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M, BERS M2, M4EBS M3, I5EHS M2 SEA

EHAARES m#ed Hall WX HRET dou, X HRE UHERY TRl
OE BE, ol BEY AEEE Bt

NMERT HE RAREHEE (Peak Height Velocity ; AT PHVE K3
2 #ES BABREEE (Peak Weight Velocity ; LUF PWVE BE3) oo Bf
HaBRe Bt % THREEES W8 groupHE FiH BEERES BES L
B3l z, K" EH Coding sheeto] FAA, BAMBEMGE Ae 1.
B.M. 3032 SASof ksl EE@mEsI ).

. SR o Hx

A. ¥ RBSEHS BE

HA o] Bk yMEE SME Table 1-1o4 2= A 12 3ol A 12.4
%, 13%7b 29.7%, 143%™ 31.0%, 15%04 26.9%° HxEz deuyx
Qoo o] EAO FHy DEMEMS 13.7%cln 5o WEAMSEE 13.9%D
Table 1-1 ~ 1-4 &= ERMHEZ dolxl #£RS M5 7o w&s s  HHl
B HEs RS XL oo

Table 1-1. Menarcheal age Table 1-2. Emotional feeling
N % Jung's study N % Jung’s study
12 18 12.4 11.3 Surprise 55 37.9 46.6
13 43 29,7 26.9 Shame 28 19.3 24,0
14 45 31.0 31.0 Discomport 27 18.6 11.0
156 39 26.9 29.5 Indifference 19 13.1 9.8
11 1.3 Illness 5 3.5 2.4
Total 145 100.0 Guilt feeling 11 7.6 0.4
Total 145 100.0

5) #fZE#M, A study on the menarch of college temale students
(A 37 & digtefl k)3t stEdis] 253, 198 ), P.5T.
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Table 1-3. Knowledge of menarche Table ]-4. Occurence season

N % N % Jung's study
Teacher & school 70 48.3 Spring 20 13.8 17.4
Parent 26 17.9 Summer 37 25.5  29.7
Brother 21 14.5 Autumn 26 17.9 19.4
Friend 17 11.7 Winter 62 42.8 33.4
Books 11 7.6 Total 145 100.0
Total 145 100.0

Table 1-20) 4 =, =2t} (Surprise) 7} 37.9%2 714 Bdx &ML (
Indifference) £ 13.19%} =2z, F&E#R (Guilt feeling) & =7+ A HFE
7.6 %+ =HA.

mEel #3 @B BEgE Y KAddAAME 48.3%°), A £35S Aol Al
A obthrt 32.4%% Jehd mEel #HY #EFH KESV EREES EFob

FEG VEES E%E FGH SA4E Table 1-59 7o)

Table 1-5. Ao} AF=e Zzd4y AAY v

a2  z2AHE = oq & 7} & A & A
ub 2 g 19354 28.3 29.5 19.4 22.17 99.9
2 8 % 19594 26.5 27.3 21.6 24.6 100.0
A & s 19604 22.0 32.0 20.0 26.0 100.0
% o = 19704 17.9 27.1 21.0 32.0 100.0
7] 2 19774 9.5 32.7 28.4 29.4 100.0
2V A =2 19794 14.7 29.5 19.1 36.6 100.0
272 19854 13.8 25.5 7.9 42.8 100.0

6) & B WICEMT B 180 ASMER (RS BLBURL 197D, P9

_.G_
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Fig.4. Girth of

chest

50
| A SR S SN WO W NS S SR S S N
6 7 8 9 10 11 12 13 14 15 16 17
Age

Table 2.~5. & MBEXRSC] D#FI FH>1 EeFxo|do.

Table 2. Means and standard deviations of standing height

Ml M2 M3 M4 Total

Age N Mean SD N Mean SD NMean SD N Mean SD N Mean SD
6 18 1'2.4 3.42 43 111.5 4.59 46 111.5 3.96 39 110.2 4.56 145 111.3 4.2
7 18 118.2 3.25 43 117.1 4.41 45 117.1 3.93 39 115.0 4.87 145 116.7 4.37
8 18 124.1 3.98 43 122.0 4.40 45 122.2 4.26 39 119.9 4.65 145 121.7 4.53
9 18 129.5 4.40 43 127.4 4.51 126.9 4.76 39 124.8 4.91 145 126.8 4.86
10 18 136.7 4.92 43 134.0 5.13 45 132.6 5.48 39 129.4 5.45 145 132.6 5.75
11 18 144.2 491 43 141.4 5.20 45 139.0 6.02 39 135.0 5.80 145 139.3 6.32
1218 150.1 3.84 43 147.8 4.59 45 145.8 6.25 39 141.1 6.25 145 145.7 6.3l
13 18 153.2 3.40 43 151.8 4.52 45 151.7 5.51 39 146.6 6.12 145 150.3 5.69
14 18 154.6 3.52 43 153.3 4.61 45 154.4 5.03 39 151.4 6.08 145 153.3 5.17
15 18 155.4 3.45 43 154.3 4.79 45 155.9 4.83 39 153.9 5.31 145 154.8 4.84
16 18 155.9 3.48 43 154.8 4.79 45 156.6 4.88 39 155.0 5.06 145 155.5 4.78
17 18  156.6 3.37 43 155.5 4.92 45 157.3 4.82 39 155.9 5.06 145 156.3 4.78




Table 3. Means and standard deviations of body weight

Ml M2 M3 M4 M5
Age N Mean SD N Mean SD N MeanSD N Mean SD N Mean SD
6 18 19.7 1.70 43 18.3 1.83 45 18.3 2.07 39 18.3 1.94 145 18.5 1.95
7 18 21,5 1.57 43 20.5 2.09 45 20.4 2.16 39 2.3 2.00 145 20.5 2.07
8 18 247 2.14 43 2.5 2.40 45 2.4 2.32 39 2.2 2.40 145 2.7 2.4
9 18 27.6 2.72 43 253 3.18 45 24.9 3.04 39 24.4 2.64 145 25.2 3.06
10 18 32.1 3.16 43 28.5 3.68 45 27.6 3.50 39 26.9 3.26 145 28.3 3.76
11 18 38.3 4.63 43 33.7 4.58 45 31.3 4.97 39 29.6 4.00 145 32.4 5.26
12 18 4.5 55 43 39.8 538 45 36.9 543 39 33.7 4.8 145 37.8 6.25
13 18 49.3 4.63 43 4.2 5.01 45 42.5 5,56 39 39.0 5.65 145 42.9 6.13
14 18 51.7 5.06 43 47.6 5.05 45 46.2 5.73 39 4.0 5.79 145 46.7 5.89
15 18 53.0 6.05 43 48,7 4.92 45 48.3 5.56 39 46.6 5.10 145 48.5 5.58
16 18 55.8 6.17 43 51.5 4,96 45 51.9 5.39 39 51.6 5.67 145 52.2 5.56
17 18 57.3 6.67 43 52.6 5.32 45 53.6 5.96 39 52.8 5.67 145 53.6 5.92
Table 4. Means and standard deviations of sitting height
M1 M2 M3 M4 Total
Age N Mean SD N Mean SD NMean SD N Mean SD N Mean SD
6 18 6.8 3.13 43 63.6 2.77 45 63.6 2.3 39 62.7 2.45 145 63.4 2.62
7T 18 66.5 2.01 43 66.1 2.54 45 65.9 2.64 39 65.2 2.64 145 65.8 2.55
8 18 6.2 237 43 88,5 2.8 45 68.3 2.76 39 67.1 2.39 145 68.2 2.63
9 18 726 254 43 7.8 2.4 45 70.4 2.91 39 69.4 2.61 145 70.5 2.79
10 18 7.5 3.00 43 4.0 2.79 45 73.0 2.89 39 T71.3 2.79 145 73.2 3.12
11 18 M0 297 43 7.5 2.79 4 75.8 3.8 39 73.7 2.73 145 76.2 3.43
12 18 8.0 2.7 43 8l.1 2.59 45 8.0 3.49 39 76.8 3.06 145 79.9 3.65
13 18 84.6 2.14 43 83.6 2.21 45 83.1 3.18 39 T9.7 2.96 145 82.5 3.4
14 18 8.3 1.8 43 84.6 2.02 45 84.3 2.7 39 82.1 2.46 145 83.9 2.61
15 18 8.0 2.43 43 8.2 2.08 45 854 2.69 39 8.5 2.45 145 849 2.5
16 18 8.5 2.40 43 8.8 2.02 45 86.1 2.80 39 84.7 2.19 145 8.7 2.4
17 18 87.4 2.42 43 86.6 1.96 45 87.0 2.82 39 85.7 2.26 145 86.6 2.4
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Table 5, Means and standard deviations of girth of chest

M1 M2 M3 M4 Total
N Mean SD NMean SD NMean SD N Mean SD N Mean SD
' 56.0 2.50 145 55.8 2.35

6 18 56.8 2.383° 43 5.7 2.48 45 55.6 2.02 3

7 18 589 2.16 43 57.3 2.64 45 57.5 2.48 39 58.0 2.51 145 57.8 2.53
8 18 60.5 2.28 43 59.7 2.72 45 59.4 2.07 39 59.7 2.71 145 5.7 2.47
9 18 6.1 2.52 43 61.3 3.11 45 61.4 2.73 39 61.4 2.84 145 61.6 2.8
10 18 67.7 2.8 43 64.3 3.63 45 63.6 3.11 39 62.9 3.46 145 64.1 3.60
11 18 71.4 4.47 43 68.4 4.34 45 66.0 4.08 39 65.7 3.82 145 67.3 4.53
12 18 76.8 4.46 43 73.2 4.32 45 70.0 4,44 39 68.1 4.54 145 71.3 5.23
13 18 80.0 4.04 43 77.6 4.54 45 75.5 438 39 72.6 5.04 145 75.9 5.15
14 18 8.9 4.46 43 8.3 4.7 45 T7.9 4.36 39 76.9 4.57 145 T78.8 4.4
15 18 8.8 5.71 43 81.8 4.8 45 80.2 4.19 39 8.0 4.22 145 8l.1 4.74
16 18 8.2 5.64 43 8.8 494 45 81.4 4.383 39 82.2 4.48 145 82.5 4.8
17 18 87.2 5.69 43 84.3 5.00 45 83.3 4.42 39 8.9 4.11 145 84.2 4.79

C. w@MFim=t B2t A

Table6. 2 H#FEWH & HMEKS ARES BB &R0, BEH
(WEE~9%&; LT 28 WER A w8ERS SR r=.15~.29 &
o, BEAY r=.14~ 2712 vEldy, %HEJE r=.13~.322, KHE
b r=.04~.1258 v gon HEY (10EF~ 13K A9 w#EMER} 8
‘el HBGEE Y9 HRS r=.3T~ 4TE, #ES= r= .37~ .549 %,
gEel r= .42~ .54, K@} r= .35~ .53°2 BREY BHEMES ey
oh. HEH o (4R~ 173 o4 w8ems) essle] HMENS 29 8K
#e] r=.00~.160% #MENAY r= .14~ .382 %@t r= .18~ .39
2 Kool r= .17~ .36 o2 ey,

mEERI HRAC HMERS FHe 24, mESE 30, AESE (32,
WEe= 252 YEdy FEE BE#EFE IR~ 15dA ol BExst

30
rir
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Ao g yepgde. (P < 0.001)

Table 6. Correlation coefficients between menarcheal age and physique

Age Stgmding Body Sit'ting .Girth of
height weight height chest
6 -0.1501 -0.1437 -0.1347 -0.0461
7 -0.2238* -0.1461 -0.1649 -0.0460
8 -0.2621* -0.2423% -0.2490 * -0.0832
9 -0.2913%* -0.2708%x* ~(0.3226 ** -0.1211
10 -0.4014%x* ~0.3735%x* -0.4254 ** -0.3525 **
11 -0.4781 ** -0.4960*x -0.5212 %% -0.3972 **
12 ~0.4794 -0.5429%* -0.5497 *x -0.5374 #*
13 -0.3701 ** -0.5008%* ~0.4975 *x -0.4764 **
14 -0.1670 -0.3806%x* -0.3930 ** -0.3606 **
15 -0.0493 ~0.2980%x* -0.2856 *x* -0.2533#
16 -0.0010 -0.1529 -0.2123 -0.1791
17 -0.0136 -0.1457 -0.1877 -0.1802

*p ( 0.01 **p ¢ 0.001

D. uHEME

1. & E (Standing height )
SR BES HEZA BET 2o ohjz mhel %KBm 2AF shtols?)
AEE REBES Uehi: mEs H& Aelgd)
#EY BAREEE (PHV) & Fig. 5004 ¥ M, Mp B2 10~ 11
FoA, My, My B2 113~ 123004 thehts 9
Kol MEERS JehiE My, M3 BollAE w8 2~ 34fel PHV7
etz 9o

7) ARG, BF HEFHE CGERARR R, 193), PP.36~37.
8) @EEBAIYY, BEAE(AL  @HEEHTE, 190, P14
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12 di P e BREERs M—3 gMe Jeign, PHVI 10~ 1157}

[*]

Sgee O 9~10d AV 95 ANd 1ERE 2 Aoz 4
Efytct. = ol 12 J. M. Tanner # 2)\”)91 HrEE PHV 4R 12,11 0.

1403, 2 £o] 9.0t 0.16emel Az} H#&SlH PHVERS 2FEE #=u
o B2 AA vepdd.

cm Fig. 5. Comparison of P.H.V.

RN NN NN WY DA SN M S S S
6 7 8 9 10 11 12 13 14 15 16 17 Age

9) JLHEETF, MIBTF, KEAXT, @ERTF, BHET, T ARSI 2HERBEEER
HED BME(HX BELHE $20% HE5% 197D, PP.2T5~23.

10) BHZEST, BHOBE(HFE BI85, 192, PP.TI~T74.

11) J. M. Tanner, R. H. Whitehouse, M. Takaishi,
Standard fron Birth to maturity for height, weight, height velocity,
and weight velocity : Birtish children 1965 CArch. Die. ehildh, 1966), PP.454~463.
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Table 7-1.004 28EA FM KABEFRK (PHV) & 10~ 113gN4 6.6
em/yrolz, My B2t Mp B2 10~ 115%™ T7.5em yrof T.dem/ yr 2 vefyt
o OMyBES 11~ 12%9 6.7cm/ yr, My BC [ Bficl4 6.1em/ yr 2 PH
VEsiel BEE HoFod o)gA 2y Arle AL frME HFE (Phase di-

fference effects) o {k3} 7lo|c},

Table 7-1.Comparison of the amount of growth between grand mean velocity
and group mean velocity in standing height (cm_ yr)

Ml M2 M3 M4 Total
N Mean SD N Mean SD N Mean SD N Mean SD N Mean SD

Age

6- 718 58 1.24 43 56 2.09 45 55 1.53 39 4.8 1.75 145 54 L7
7- 818 59 1.19 4 50 141 45 51 1.8 33 49 1.43 145 51 L3}
8- 918 54 1.3 43 54 171 45 48 1.54 39 49 1.33 145 51 153
9-10 18 7.2 1.52 43 6.6 1.9 45 5.6 1.79 39 4.6 097 145 58 1.8
10-11 18 [7.5]1.88 43 [7.4]1.49 45 6.5 1.44 39 56 1.37 145 [6.6 ] 1.66
11-12 18 6.0 1.89 43 6.4 1.92 45 (6.7 ]2.20 39 1.66 145 6.4 1.95
12-13 18 3.0 1.77 43 3.9 1.93 45 59 242 39 56 1.8 145 4.9 2.3
13-14 18 1.4 0.97 43 1.5 125 4 2.7 1.47 39 47 218 145 2.8 2.0
14-15 18 0.8 0.66 43 1.0 0.84 45 1.6 1.06 39 2.5 2.08 145 1.6 1.47
15-16 18 0.4 0.36 43 0.5 0.43 45 0.7 0.80 39 1.1 1.09 145 0.7 0.8
16-17 18 0.7 0.61 43 0.7 0.62 45 0.7 061 39 0.9 0.8 145 0.8 0.68
[1: Peak

PHV LI ZHEEMES MAstr] #hestod m@MBBL# &kl #Mo st
of. el BB #Aol Adold Ltk hormone o St the] #&E e
Hedl F53 level of o] 25125 Foksly]l o Tl HRBHBC ZHS] B
s o 1D

B @S Bt wEEKe] WS B £E Mool Ao %o Bol MW
< 2A Ut 2 we M MBS && TS5em/ yr~04em/ yr 2 7.1

12) MEET, ©HORE (HX : A HIE, 1982 ), PP.7I~T4.
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emol ., MBS T 4dem,/ yr~0.52 6.9cmo|v], M3 BELS 6.7cem/ yr~ 0.7cm

SyrZ 6.0cmolx, Mg B¥-2 6.1em/ yr~0.9cm,/ yr 2 5.2cmz Jeh} )8
TRl Fagol #K3t HES Y9

2. ¢aE (Body weight)

BES g BE, BEKES Jdehin B, e, BESY FHS e
We rE2P mES BAREEE (PWV) & Fig. 604 250 M fol 4

10~ 125, Mz, Mg BE2 11~ 123 My BES 12~ 130 PWV 7} vheluicl,

kg

7

-

Fig.6.Comparison of P. W, V.

6 7 8 9 10 11 12 13 14 15 16 17 Age

FHE DEFERES el E M, My Bl i w@MBE 1 4§ PWVL
HeEbgton PWVEMlE= PHVO mfivc 148F A dJdebds o oje

13) §iiBE, HMHk, PP.38~ 39.
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J. M. Tamer'? o) Bgmol H#old Fi5 PWVRE 8.8%0.25k yr GD;
1.46) ol 2 EABERPE 12.910.18%=2 Jeh} PWVERS 1FEEE X
EgEo] wexnl BHERS PHVoAY o] AL 7oz e,

PWV LIS BHEmMES PHVAHI #@BBEL&EA KA thfrsted &
oA &#Es| & (zero) o 717ty ALy HER @K HAHRS e
Ykt & BEEol 16~ 1738014 gg3huiet cfA] Peakol ZFEsHAl sj=dl HmME
o] BEL wEFEKo] =2 Bol © B HMES Bo Fodu @A Rtk &
b 2% Peak o BES £fTHE/ Aoy, groupFIe] 2% Peako] #HIA
2 A9 Fol B 4 gt o] MEE SB#® £ T LES U

~Oh

Table 7-2 Comparison of the amount of growth between grand mean velocity
and group mean velocity in body weight (kg yr)

Ml M2 M3 M4 Total
N Mean SD N Mean SD N Mean SD N Mean SD N Mean SD

Age

6-7 18 1.8 0.85 43 2.2 0.9 45 2.0 0.9 39 2.0 1.09 145 2.0 0.97
7-% 18 3.2 1.35 43 2.0 1.00 45 2.1 0.2 ¥ 1.9 1.93 145 2.2 107
B-9 18 2.9 1.48 43 2.7 1.39 45 25 1.27 39 2.2 1.04 145 25 1.29
9-10 18 4.6 1.2 43 3.3 1.29 45 2.7 1.56 39 2.6 1.22 145 3.1 1.48
10-11 18 214 43 5.1 1.75 45 3.7 1.81 39 2.7 1.32 145 4.2 2.9
11-12 18 2.91 43 2.93 45 179 39 4.1 1.67 145 [5.4] 2.4
12-13 18 4.8 2.66 43 4.4 2.65 45[5.6 |1.82 39 |53 |1.79 145 5.1 2.23
13-14 18 2.4 2.15 43 3.3 235 45 3.7 2.4 39 50 2.16 145 3.8 2.4
14-15 18 1.3 1.67 43 1.1 115 45 2.1 1.5 39 2.6 2.5 145 1.8 1.91
15-16 18 2.9 1.91 43 2.8 2.01 45 3.6 1.65 39 5.0 2.40 145 3.7 2.17

16-17 18 1.5 1.59 43 1.2 1.3

=
(S,

1.7 1.78 39 1.2 1.39 145 1.4 1.5
[ T; Peak

Table 7-2. ol Al &= 28 A FHBEABER (PWV) 2 11 ~ 12504 5.4 kg

14) §7B#E, J. M. Tanner # 2 A, PP.461 ~462.
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yr 2 7h ghol MmSly My BES 10~ 128004 6.2k, yr, My BES 11~
1237 6.2k yr 7k BN My BEE 11~ 133elAl 5.6k yr 2 vhebidw
Mg B2 12~ 135l 5.3kg yr g HHch.

@ 1~ 24850 PWVsh tehtid ol AL HRolA A@ ko moss
Robe W—3 e velm, mi Q9 10~11% v 1arE A e
o

3. K3 #ES Peak o wEFEM] M

Fig.7.2 HES BHEMES w#lESE & (zero) 02 3t FIrBEHIAZ Ao
Z EBE LEide & B BEFY 71 X g mEBEBLE FolxdA y
M 3ELIE = o FREJAE AEHS Holx] &A =

Fig. 7. A parallel movement of growth velocity in standing height
cm

160

150
140

130

120

110

lLllllllllllllll
-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8

15) 9iRE, JLH%EEF # 4 A, PP.215~283.
16) §14RE, BMET, P.T1~74.
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Fig. 8.2 g8 Eo] BHEMKS FRAASY o]l FHBEHAZ Aoz BRI
RRe) BHEAS M S BEES BEL gRYAGT AA JEbgo

Fig.8. A parallel movement of growth velocity in body weight
60 |-
kg

50

[N S SN SN SO N SUN SN SR SN SN SN S S
-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7Tyear

Table 8.2 ##EM PHV 2 PWVERIS HMEEES) FEEE gEHd A
o8 @miksmol FHYWHER LI 24ERMI Peak E# 2~ 3 &Efijol ¢ EE

Table 8. Correlation coefficients between the P.H.V age and PW.V age on
mernacheal age

P. H. V age P. W. V age
6 - 7 -0.1898 -0.0227
7- 8 -0.1552 -0.2700 *
8- 9 - 0.1508 -0.1850
9 - 10 - 0.4791 * % -0.3882 % *
10 - 11 -0.4326 % * -0.5744 x*
11 - 12 - 0.0002 -0.3201 **
12 - 13 0.4006 * * 0.1438
13 - 14 0.6048 * * 0.3401 * %
14 - 15 0.4242 % * 0.3023 * *
15 - 16 0.2926 * * 0.3739 % *
16 - 17 0.1098 -0.0079

*p (0,01 ** p < 0.001
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Adeny, (P<0.001) #m#ieEws PHVERES r=.10~ .60 WEMER
3 PWVE@ASY r=.01~.572 #MESS wolch PHVY Z# MEEKSE 0.
2997, PWVS T# fMGEKS 0.260]9ch. A. B. Nicolosm 3 C. Hanleyd™
mEEE PHVSS] r= Tlolgtn o X HEEMANAY r=.600F 4
S vebste,

ol WEBHRMS BAEE/ FER 2A et 22 hormone 5ol
Mk Aotz 2o

£, 54 ® ) ] M Tanner Do) k3l Bt hormone ] Androgenoli}
e BHEWE] Oestrogen o] 57t FeHoh 2 Befel HFRMEME HEFKSH
hormone o] 47} HWE= I 7IH HEBNNE E M= F£2x @ FHA
oao gEEFEFEME EHEN = Zolzt BHLA.

4, KB (Girth of chest)

Table 9. = WES BHBES WML S| Aolwl M, MBS 11~
120] BEES BEHES Molw Mg, MBS 12~ 13%0 BHS BHES
ehil o

AL Eel BERMYG 1 ERE SAY 24 dege

BHe MES DAERO) W Fol Webd M, MBS 9~ 108, MM,
Bo o Mok 1~24EE S/ mEgel H= Aoz mHL.

DSl BERS WML Bl el N ool Fol LR, WES BEI
BES vnde 559400 £7E 1~ 12&7AxE A% o5 BEE BE

17) A. B. Nicoloson & C. Hanley, Indies of physiological maturity
( Derivation and inter—relationships Child Developm, 1953 ), PP.24~ 38.
18) FH, B, WH, L0, HHILEORER(BEMHOEE No.40 BEFawat, 1971 ),
PP. 50~ 55.
19) J. M. Tanner, Growth at adolenscence ( Oxford, 1963 ), PP.9~10.
) diiHH, R, PP.39~ 4.
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ol BES EmeAE =l Adckn Azdo.

grEemo s KAT Ao shvkAE sk @ RE A&+ A &ES
Zheta A8 7bs o

BEBERS MBS S.dom/yr, Mo RS 4.9cm/ yr, M3 B2 5.5em/ yr,

Mg BES d.4cem/yr 2 BEfEE e

f

Tt

Table 9. Comparison of the amount of between groups in girth of chest

(em/yr)

M1 M2 M3 M4
A€ " Meamn SD N Mean SD N Mean SD N Mean SD
6- 7 18 22 1.52 43 18 116 45 20 L5 3 20 Ls3
7-8 18 15 109 4 24 15 46 19 143 3 L7 142
§- 9 18 2.6 1.8 43 1.6 1.9 45 1.9 155 3 1.7 L2
9-10 18 46 176 43 3.0 179 45 22 16 3 1.5 2.04
0-11 18 3.8 257 43 40 225 45 24 206 3 2.7 2.48
n-12 18 3.04 43 (4922 4 40 235 B 2.5 2.3
2-13 18 33 2.2 4 43 2.5 45 [5.5] 261 3 (4.4 2.8
3-14 18 1.9 1.95 43 27 209 45 24 202 P 43 219
4-15 18 1.9 211 43 1.6 1.8 45 24 1.8 39 3.1 27
5-16 18 1.4 123 43 10 1.8 4 1.2 09 3 22 193
6-17 18 2.0 1.8 4 15 128 4 1.9 1.6 33 L7 156

[T peak

5. 48 (Sitting height )

pEs s 23 Be BES JYehiE #Rols —&ioE L7t FHTel
Kl 1o Table 10, & A% REARS Yl zZlolv BERY 2o 1
~ 12 %04 L@ E REMES Jebds, M B 4.0em/ yr, Mp B2 3.6cm
Jyr, Mg S 4.2em/yr, Mg BES 3.lem/yr o S HHo.

ol MES wEEiols AshA LR wEBBLke o4 ZoA Mt
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o, EERo]l WE BUAFE o E EERERIAY ol BHEES MV Fro
A A vhepta gl

Table 10. Comparison of the amount of growth between groups in
sitting height (cm/yr) '

MI M2 M3 M4
A%\ Mean SD N Mean SD N Mean SD N Mean SD
6- 7 18 27 27 4 25 L& 4 23 13 N 25 L7
7-8 18 27 108 4 24 LN 45 24 115 P 19 LI
8- 9 18 33 16 4 23 12 4 21 LB P 23 L%
9-10 18 29 1% 4 31 18 4 26 LB 39 19 LN
0-11 18 3.5 1.46 43 3.6 131 45 28 LI8 39 24 12
n-12 18 [40] 182 3 1.5 45 1535 (3.1 142
12-13 18 15 13 43 25 13 4 31 155 39 29 138
3-14 18 07 0.64 43 09 0.94 45 12 105 3 2.4 15
4-15 18 08 1.04 43 06 058 45 11 08 P 14 084
5-16 18 0.5 05 4 07 038 4 07 08 3 12 L0
6-17 18 09 0.6 4 08 0.6 45 08 0.8 P 10 098
[J; peak

E. yi#ER=t 2ol 1M

Table 11. & WAEH #OEXRSe] HMEAK FEES IS KRE ¥
HERS 100M 2279 r=.06~.212 FH r=.45 gz, HH79
= or=.06~.1322 F# r=.0803x, 4FY7lE r=.04~ .19 3o

100]5 ©177]¢]

Il

B r=.1001gct sidalr)9 r=.03~.180lxx FH r

-

r=.00~.1002 F# r=.0322 Jetch.
HHES 100M 22| 7d4 133 57 dE Aoz Jg
7] mEmsmas BEvb e deE vehvde o

39

2, (PC0.0D

31 -



Table 11. Correlation coefficients between menarcheal age
and physical fitness

Age 100meter run  Broad jump Sit- ups Pull -ups Throwing
11 0.1984 = -0.1377* ~0.1975%* 0.1020 -0.0588
12 0.1830* 0.0269 ~0.0560 0.1306 -0.1042
13 0.2162 * * 0.0429 -0.0487 0.1561 % 0.0107
14 0.1643 % -0.0825 0.0373 0.0653 -0.0049
15 0.0662 -0.1282 -0.0589 0.0655 -0.0028
16 0.0714 -0.0822 -0.1543% 0.1830* -0.0403
17 0.0858 -0.0657 -0.1577* -0.0369 0.0288

*p{0.1 *xp<0.01

F. e 3% Pattern
Table 12.~16. & & #HEFR H3 WHERRIIZ £RLIL FHA EEEE

ey

Uepd Zlo] o}
#)®) group B & pattern & @S] Bl KI HEe wolA ¥xn L
B B B E hE HERd HAZ BiFel o Aoz BH

BB
k)

C

o Ach. o, shkelslul 14~ 15 ol HRA EmME] WARRS et
o},

R

2
AR

Table 12. Means and standard deviations of 100meter run (sec)
M1 M2 M3 M4 Total

Age N Mean SD N Mean SD N ilean SD N Mean SD N Mean SD
11 18 18.4 1.28 43 18.8 1.47 45 189 1.30 39 19.3 1.52 145 18.9 1.4-3_
12 18 18.9 1.46 43 19.0 1.4 45 19.1 1.05 39 19.7 1.75 145 19.2 1.45
13 18 18.8 1.36 43 18.7 1.31 45 188 1.03 39 19.6 1.64 145 19.0 1.37
14 18 17.4 2.09 43 18.0 1.34 45 17.9 1.02 39 18.3 1.3 145 18.0 1.3
15 18 18.2 2.4 43 18.1 1.24 45 17.8 1.05 39 185 1.35 145 18.1 1.35
16 18 18.8 094 43 18,9 1.18 45 18.8 1.21 39 19.1 1.19 145 18.9 1.16
17 18 17.5 1.21 43 179 1.13 4 17.4 1.15 39 18.0 1.12 145 17.7 1.16

~22-



Table 13. Mean and standard deviations of broad jump (cm)

Ml M2 M3 M4 Total
N Mean SD N Mean SD N Mean SD N Mean SD N Mewr SD

Age

11 18 176.7 14.1 43 171.0 17.5 45 171.3 14.1 39 168.2 16.7 145 171.0 15.9
12 18 174.7 2.8 43 174.7 17.4 45 178.8 13.2 39 174.9 15.5 145 176.0 16.1
13 18 175.1 17.6 43 182.0 16.1 45 182.2 17.5 39 179.6 15.1 145 180.5 16.5
14 18 186.8 19.7 43 188.0 17.3 45 187.7 14.2 39 185.8 19.1 145 187.2 17.1
15 18 200.1 17.8 43 198.3 16.6 45 201.0 15.3 39 192,5 17.6 145 197.8 16.8
16 18 189.6 29.8 43 183.0 14.1 45 183.6 10.4 39 181.9 12.5 145 185.3 15.7
17 18 200.3 10.5 43 196.7 16.7 45 199.9 9.3 39 195.9 1l.1 145 198.0 12.5

Table 14. Mean and standard deviations of sit-ups (times)

M1 M2 M3 M4 Total
N Mean SD N Mean SD Mean SD N Mean SD N Mean SD

Age

N
11 18 28.6 5.16 43 24.4 11.16 45 26.1 9.72 20.6 11.32 145 24.4 10.44
12 18 24.8 8.66 43 24.3 10.20 45 26.4 10.32 22.4 10.49 145 24.5 10.16
13 18 259 8.2 43 27.4 11.31 45 ZB.1 11.50 24.8 10.08 145 26.7 10.69
14 18 33.1 12.06 43 32.2 11.83 4 35.7 9.8 30.6 11.91 145 33.0 11.35
4 31.8 7.06 145 33.0 8.8
45 28.2 8.57 145 30.6 9.51
45

4.9 7.6 145 37.0 8.19

15 18 36.8 6.9 43 30.4 10.90 349 1.1
16 18 34.5 5.9 43, 30.1 9.69 31.8 10.7
17 18 40.6 7.31 43 36.4 8.42 38.0 8.37

8 8 8 8 8 8 8

Table 15. Mean and standard deviations of pull-ups (sec.)

Ml M2 M3 M4 Total
N Mean SD N Mean SD Mean SD Mean SD N Mean SD

Age

N
11 18 13.0 8.11 43 14.2 10.35 45 16.6 11.81 16.1 12.04 14515.31 11.03
12 18 9.5 6.64 43 14.1 11.65 46 17.4 12.28 14.8 12.35 145 14.7 11.70
13 18 9.7 10.31 43 16.1 11.93 45 19.8 10.42 16.4 11.53 14516.5 11.47
14 18 19.0 12.88 43 23.0 11.94 45 23.5 11.39 22,7 13.53 145 22.6 12.29
15 18 12.3 11,59 43 15.0 11.03 45 15.9 10.10 15.1 10.50 14514.9 10.62
16 18 13.4 7.92 43 20.1 11.39 45 22.0 10.46 21.3 12,07 145 20.1 11.15
17 18 2.8 7.78 45 31.5 6.10 45 31.0 5.66 29.2 8.20 14530.4 6.83

® 88 8 B8 BB =z
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Table 16. Mean and standard deviations of throwing (meter )

M1 M2 M3 M4 Total
N Mean SD N Mean SD N Mean SD Mean SD N Mean SD
15.3 3.43 145 15.9 3.80

Age

11 18 16.2 3.84 43 159 3.92 45 16.4 4.01
12 18 171 3.83 43 16.7 5.18 46 16.8 3.8
13 18 16.8 4.41 43 18.3 5.08 45 19.1 4.83

15.8 4.15 145 16.5 4.35
17.7 4.53 145 18.2 4.81
14 18 20.1 5.70 43 2.0 5.11 45 21.5 6.29 19.6 5.12 145 20.4 5.63
19.7 3.61 145 20.6 4.79
20.7 4.35 145 21.8 5.53

2.4 5.00 145 2.8 5.4

15 18 20.4 5.44 43 19.7 521 45 21.8 5.05
16 18 20.8 5.35 43 22,5 6.41 45 22.2 4.9
17 18 23.3 6.64 43 21.4 5.49 45 24.1 5.10

8B B B8 8 B B8 B \Z

G. BEEmE
1. 1000]g =227
1000]E] el 7] Speed & Mishs Aoz D mEmmel BEE M, M)
13~ 14 & -1.4sec, -1.2sec BE @HET, My, M3 BELS 16 ~ 17 5=
of & -1.0sec, -1.4sec7t fEfslo] O KMol Bigol wmsE o
2 EHd.
Table 17. & 1000l 22|79 BEggel Hab 2ol

Table 17. Comparison of the amount of development between groups in

100meter run
) (sec)
A Ml M2 M3 M4
N Mean SD N Mean SD N Mean SD N Mean SD
H-12 18 05 1.2 4 03 1.25 4 0.2 08 39 0.4 1.43
2-13 18 0.1 1.21 43 -0.3 0.8 45 -0.3 101 39 -0.1  1.02
13-14 18 2.64 43 -0.7 1.06 45 -0.9 0.8 3 [1.2] 106
14-15 18 0.8 2.67 43 0.1 09 4 -0.1 0.7 39 02 0.8
15-16 18 0.6 1.55 43 07 075 45 1.0 073 39 0.6 0.1
6-17 18 -1.3 0.66 43 [-1.0 0.62 45 0.97 39 -1.0  0.69
] peak

D GiRE BAEAE P.I%.
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2. 9elg 7] (Broad jump)

Wele sl power & BEdts o2 ® mgsmol BES wal MBS 13
~ 14 g0l 4 11.8cm, Mz, Mg BE2 16 ~ 17 sgwlloll & 13.9cm, M3 BE2 4~ 15
gl A 13.4em2 sgpnslol 100018 Fejv) b vpA7bA & pp@Emol ToAA 9
v Ao deidoh 15~16 5ol 4 BABKRS Yol , 2 FRE o #HR7t 8D
7lolch. Table 18. 2 =elwls]e] giggmrel #3t Zolch.

Table.18. Comparison of the amount of development between group
in broad jump (cm)

Ml M2 M3 M4
N Mean SD N Mean SD N Mean SD Mean SD

Age

1m-12 18 -19 185 4 3.6 17.12 4 7.5 11.72 6.7 12.58

N
39
12-13 18 0.3 16.22 43 7.3 1533 4 3.4 15.82 3 4.7 14.25
13 - 14 18 @ 18.30 43 6.1 16.52 5.5 17.62 39 6.1 14.67
14-15 18 13.2 18.68 43 10.3  15.15 17.09 39 6.8 18.92
15 - 16 18 -10.5 30.82 43 -15.4 14.59 -12.4 14,02 38 -10.6 14.16
R?)

16 - 17 18 10,7 8.7 43 13.9] 19.11 1.2 11.43 13.9] 9.42

[ peak

5 & & &

3. 9120 07]7] (Sit-ups)
QB o F = WK By HANS WEstE Aoz M, Myme 13
~4gola & 7.23), 7.63 8 Jebds, Mz, Mg B2 16 ~ 1T ggdo] & 6.3
s, 6.731° BiERmlol BES BERS Jrhiol ThE EUERSY FUT #
o wgrh.
Table 19. 3= 9129 07719 wmptsel MHmgol s vepd 2ot

2) WiRE, HEHk, PP.143~ 145,
) fikE, EBEFHE PG
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Table 19. Comparison of the amount development between groups
in sit-ups ( times )

M1 M2 M3 M4
Age N Mean SD N Mean SD N Mean SD N. Mean SD
1-12 18 -3.7 846 43 -0.1 936 45 -0.3 10.23 39 1.8 1127
12-13 18 1.1 66 43 3.1 707 4 1.7 8.67 39 2.3  9.03
13-14 18 [7.2]14.58 43 4.8 847 45 [7.6] 9.49 ¥ 58 11.38
14-15 18 3.8 1.0 43 -1.8 1022 45 -0.8 10.02 39 1.2 10.88
15-16 18 -2.3 4.2 43 -0.3 9.46 45 -3.2 8% 39 -3.6 7.6
16-17 18 6.1 9.03 43 8.9 45 6.3 88 39 [6.7] 7.49

[ peak

4 . vj=22]7] (Pull-ups)
shgelsle LREHMBY BAHS WEste A0z BERS 16~ 17 &
A% e HmE BREd, MBS 15.3sc, MBS 1l.dsec, Mg B2 8.9
sec, Mg B T.9sec 2 MMMl WE HASE MMBE A Yoo &
Rl 14~ 15 ol 4 2B BmEel ®HE HIed, 2 BERS © FErty
B ¥ 70|t}
Table 20. & vh22]7| o BWEEEA Hat zlolt.

Table 20. Comparison of the amount development between groups
in pull-ups (sec)

Ml M2 M3 M4
A8 Mean SD N Mean SD N Mean SD N Mean SD
M-12 18 -35 7.0 43 -0.1 9.76 45 0.7 9.49 39 -1.3 10.44
12-13 18 02 7.7 43 2.0 8.02 4 25 945 ¥ 1.5 1111
13-14 18 93 1229 4 6.8 11.67 4 3.6 1081 39 6.3 14.05
14-15 18 -6.7 12.88 43 -8.0 12.22 45 -7.6 11.45 39 -7.6 12.54
15-16 18 1.2 1039 4 51 791 46 62 9.9 3 63 10.79
6-17 18 3.14 43 [11.4] 10.42 45 9.82 39 [7.9] 9.8

[ peak

24) WiRE, EEM, PP.110~ 111.
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5. Wl z7] (Throwing)
dA7E ERpAE BBHS WEds Aoz ® M me mad 92
So 13~ Mgeld BES BERS Mol MBS 2.8vEH, MgH2 2.4
olE, MBS 2.00H9 BmME MYz MBS 15~ 16%He] 2.40/69 @
me vl mEEmol W pol mimgel A ehde
Table 21.& Wx7]e} Bgsmrel Wt 7ol

Table 21. Comparison of the amount development between groups
in throwing (meter)

Ml M2 M3 M4

Age

N Mean SD N Mean SD N Mean SD N Mean SD
11 -12 18 0.9 3.14 483 0.9 3.62 4 0.5 293 3 0.3 2.65
12 - 13 18 0.2 3.65 43 1.5 3.91 45 23 3.8 3 1.9  2.80
13-14 18 [2.8] 6.64 43 1.7 473 45 5.65 39 4.79
14 -15 18 0.3 17.18 43 -0.1 4.8 4 0.3 5.6 3 0.1 5.04
15 - 16 18 0.4 2.59 43 4.54 45 0.7 43 3 1.0 2.87
16-17 18 24 421 43 -08 5.4 45 1.5 546 3 1.7 4.46

[ ]:peak

V. &R 2 RS

A.# &

19674 1A 1H~1967T4% 128 310 Apolel WMAES HFRE 3BFE B
b MBS KBRS 145 £oll Kot REREMOl K3 MK HRFE (long-
itudinal research method) 3 ER#Kol tkall #8%, B H 2 VMFER S AASHT
BB B, BRe BE pattern, MFEBRS 185, B3 HEHE,

%) FiRE, BHEFIHE Pr.185~18.
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BE, BES B BE 2 AR SR, 453 22 KRS U

1. yERAFR 2 F@

WA WS 5 HMER (Menarcheal age )& 13.7%2 ‘ehgtod,
G.Lindgren 2 o 13,1 %uch 23 54 BESE Holo RAFMS AL, dF,
e, 2ol Koz ehgd,

2. ¥ REZ p8BSER

VEABEE B RES, %o, Yueddd, EH3de Eoeldr REHRS
s Agr 7.6 %Y =t
yEl %3 MBS BEEESN k49 2 FEAAAN AY KiEHol At

3. 1B BEF Pattern

DREBHL M, Mo, M3, Mq o) 4B Z HEYT TMHY Bk BH
E wED BBl Rold WM Rkl k3 Bl NAT, BEE, B,
#HEM DA BERS el 27 AV AL ¥ & Ao

4. MEER BES BN

mEER Bt HAKES 2 BEildA HKEA= r=.15~.29, #§
Y r=.14~ .27, 5% r=.13~.3297 MESE r=.04~.122 1}
ehgtn, BHEMNA HFEAY r=.3T~ .47, @EFE r= .37~ .54, %59
r=.42~ .54, @S] r= .35~ .53°2, HEHM Pl HFEFH r=.00
~ .16, BEN= r= .14~ .38, ¥FYE r=.18~.398, EAS] r=.17

%) G. Lindgren, Growth of schoolchildren with early,average and late ages
of peak height velocity ( Annals of human biology Vol.5 No.3, 1978 ),
PP. 253 ~ 267.
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3602 vEY Y, m#ERT HEA] HHMGREE T8 r=.24, BEYE
r=.30, 54 r= .32, BEYE r=.253 Yo, §EEF KBILELE
2 BRERER.] 9~ 15 % BH/ U= Hoeg Yo, (P (0.001)

5. BB BRABERYS 2E

a. &K (Standing height )
10~ 11 %ol 4 6.6cm/yr 2 #EiEMmol w& ol peak 7} wal Uepida,
G.Lindgren 27 7] trol 4l PHV#EMol 11.9%2 & PFRmMol 1| 4EE o
2y, BHE) 8.3em/ yr¥ch oha A Jegel
MELE) BERMEC T (zero) o] Al &3] BWAshedl Fmprol B
puc EEY WORBRS B3
b. #4#E (Body weight )
~12%el4 5.4k yr o2 HENTH |FEE SA peaksh vehio}, &
£A PHER) WE BHASFES peak 7t We] el BEEMES FEA
s Zo152 %3 16~ 17l A2 peak 7} HobAl Uebbd < ol e
Kigol Fma) PRI BES 2ol
#ELS G, Lindgren D) o) wzs H#rstd PWVERS 12.5%2 & £
o] ¥ 1% WAt BEES FES hAAZ AA degn &P o pan
e Bwlol Jebsch,
c. K@ (Girth of Chest)
11~ 13 %= WRERBNZ o2 peak 7h Q0 My Bt Mp 362 11~
12 &%& 5.4cm/yr, 4.9em/yr S Uen My, MBS 12~ 1359 &

27) W&, G.Lindgren, P.260.

28) Fi##B, G.Lindgren, P.260.

20) &EF, BN FE B BABEERYS BT #HR
(BFEECEL., HEBR, 194 ), P.2%.
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4.9cm/yr ot 4dem/yr 2 BHEES HH o

WEs #EYC peak 7} 1 FRE =AY v veide BEMERDE R
BeFEol 9~ 105%, AR | ~2F8E <A detuct.

d. &5 (Sitting height )

11 ~ 1234 peak 7} tebte} My 2 4.0cm yr, M B2 3.6cm yr,
M3 3¢S 4.2cem/yr, Mg BES 3.1cem/yro| MmEe 2ch

BEERMES BB Lkell 33 Bsls FRoAS o] Sl BHE RO %
(zero) o 74zAl s ol H e}

6. mIEFERA B3] A

mPERT #.he] HMERE 29 10008 Helr]eke] r= .06~ .210l 3,
delgr)oe r=.02~.1301% %, AFYed7lE r=.03~ .19, o]l
Ao r= .03~ .15, tdz7|]AY r= .00~ .10 Jepgc}.

T8 MG 10008 ZejrloA r=.14,HH7|= r=.08, AFLo
717195 r=.10, W2l A9 r=.10, QA7 r=.03°8 #HE
el Ty HMGRKES Jebd .

100018 227l wEERSs BH7 Az, (PC0.01) dAzZl:= &
7t e Aeg AEERISEE Yebstd.

7. 8h BaEny R BE
e EREENT 13~ 148, 16~ 1784 BEY BEMes 2o,
FRME BBAl 23 BEE HolA Uy, HEBEHERS A3 BHE KK
Brficl BEsts BES EIAY, o2l 14~ 15804 2d71E 15
~ 16&AA & BHER MR WS vgoh
o el zloh A7 REe BEM EERY Rl K3 BRS Hod.

-30 -



B. #

o

1. 5o BE, Bl 2R FRS # ®w#olst BB 2~ o2
el EHE2e HMT g3 & ZE7 Q.

2. SBE RES BERE LK REAS WRE A= AFEFEA 9
ofof sl et

3. BHERMES Aol ot HEMS FEHEES Dol F Ax AR
o HRoR RREE ¥ susstto] o8 3ol kel v 2o H#k 2 EH
B #ETRIBFFE (perspective longitudinal study ) 7} L E35}c),
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_32_



12.

13.

14 .

15.

16 .

17.

18 .

19 .

20 .

21

MEHE. BRE FF2 @HRE MY HE. BR BFEREL £ 4R,
1977.

M. e BEs A&l BT R, ERARE HFEXBR BB
w3, 1983.

REEE. BEER. AL BEF£BHTE, 1980.

HEEE BEAE. A w0FRITTE, 1980.

HESCHE, PHEKRE, /K &, BERET, KIURE, ENEXT, HLHEH
BB.

9-14D RED FHO FRAULVERTO ME. AARFRHAR H26 %

%1%, 1981,

KEEE, NHET, O #H.
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ABSTRACT
A study om the relation of sexual maturity to physical growth
and develo pment

Hong Gee

Major in Physical Education Graduate School of
Chem Korea
Supervised by professor Oh Man Won

The purposes of present study were to relate the sexual maturity of girls to

their physical growth patterns and development of physical fitness character—
istics.

The subjects were ramdom chosed 145 highschool girls born in Che-ju Do in

1967.

Twelve longitudinal data (from 1974 to 1985) of physical growth (standing

height, body weight, sitting height, girth of chest) and physical fitness ( 100
meter sprint, pull-ups, sit-ups, broad jump, throwing) were analyzed by the
I.BM. 3032 computer in K.A.I.S.T. Conclusion were drawn as follows :

1.

The average of menarcheal age in this study shows 13.7 and the frequency
order of occurrence season comes winter first, and then summer, autumn
and spring follow.

. The physical growth pattern is closely related to the menarcheal age-early,

average and later-. The peak appears earlier in early group than in later
group .

. P.H.V. occurs at the age of 10 to 11 - two year earlier than J.M. Tanners

(1966) and about one year later than Y. Matsuura (1982)
Correlation coefficients between menarcheal age and P.H.V. shows
r = .60 - similar to A.B. Nicolosons r = .71.

. PW.V. occurs at the age of 11 to 12 - later than the peak of standing

height .

. The peak of sitting height occurs about the same time as that of body

weight.
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7. The peak of chest of girth occurs at about one year later than or at the
same times as that of body weight.

8. After the occurrence of menarche, the amount of growth in standing
height, girth of chest, body weight, sitting height decreases renarkbly ;
the growth pattern of body weight shows a second peak from 16 to 17
The occurrence of a second peak by individual difference has been observed
before, but it has never been observed in group and therefore this
problem calls for a further study.

9. Among physical fitness pull-ups and throwing show the difference of
developmental increment according to the menarcheal age.

Pull-ups shows the decreasing of increment at the age of 14 and 15, but
the other fitness don’t such a feature.

* A thesis submitted to the Committee of the Graduate School of Education,
Cheju National University in partial fulfillment of the Requirements for the
degree of Master of Education in July. 1986.
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A @wxel oA @i, REA HM T4 RET &Y, #k} PSS
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