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HU 5-11 pE M IR R BUKPRREIRES » 11 pRENEHNE NN » —E 2 14 52 B 2K e
TEARRE » Wi AL R FlF O RWEIE LB A E (22-24 ) © Btk - (ERUFEHS /16 -
FF9E (26) TR EEIRTE 11-18 BRIV E DE B A MIBL= SEIN IR B B E B8 - BB T
o S BEHS BB R B S I9 0N » BURS AR E LI BT IRIA R 5161 L2 5 HIRERIRAT |
TG - M= 5 NG5 B En @ Inimmsa n o

NS LM T RN MUREBT D EBHEHER > LEEE D ERERNTEILR
Z R o At AR TEEH R DREBREE T E - RS E Btk BinE
(Growth velocity) IS {L IS, » WHRET LRI EBRMEM B H R BT -

7

—164—



EPrEEREHFRERBUELIEMERITR

HR T %

(RIS

AN FE R = B HE 5T - AR E RS B NBERER [R>S AR R
BRMAHRGEZ U TN > AREHRAENEDSENERRTEER > £/
F+ AP ERIE AT E R B T — 5] 80 (B4 K AT R AI E B > AT —
KHEH o N+ =4+ AR RSEETH L IER S > BIFERMREERER - /M
FZ A (ZRFE FHO ETE RN > BORBER 13 AR TN o B R
NTHEF=HAPE (ZUER=ZFH ) ETE KN RRBE 70N K3 AN o &
% RHFTER P AR = RS2 80 10 (AR - 439N L3I A

2. fERIRE RIS
R RANTE 5 50 L E AR BR A B 58 BB B A AR PR - TO RIS SE IR - 85 -

IR X BB & (AAHPERD, 1980, 1984) (26-27) Frad R AV BEREHERIERTE B SO 5k »
PO B A 50 2 GEERBERE - MMEE A S ~ 188 - L6 B/ & ~ — 28R BRITEA
FLAL ~ ALZBEHTE ~ ISR E - TEEE X EIE=5E - BB T% BBELA -
/INBR PR VB AT

3 EEEREMETE

FRRE R R R AR SRS R R T » R I B IR TR B 2 PRI
+ VBB 1 B 2 TS IO A 0.91-0.97 2 8] © ZRHR L& BT (Moving av-
erage) /7 A BALEBR 51T ©

AR 7 5 BRI 98 S TE Y 750 FF IR IR R 2 B L5 SRS (Moving av-
erage) 77 BRHT » L B AR (OACHIATE BEMOSEEATIG o A% IR 6 B4 0 AR T2
MR - EI > BEATRER L FWEE - 4R K  QEMED
AR R E MR - — NS FF R R A TE B RIR B LA > B IARETE— 4
PRI LTETE o ELE— 2 (5 5 s 8 (DI R P B L3S 2 R R B
FROTHE > M R 2 BOROBEE o LG - RIS B P49 5 3R ARG TG TR B
s o

B P1975 X B IR B (S RIS HI B - 575 - B L6/AHH /7 -
TR OIBAEAS ~ AL LU0 - BE=TENLIRIS 552 BRIBEE - BLEIRIE A(Velocity A, VA)
B340 BN EE — AR » BRI B(Velocity B, VB) B34S = AT — K
W AT - ERENRRIEE () BRUERIRRIEE () DSZemEns—
FHRRIRE | QFFHTIIER VA K THERSE KN 48— K
SEERHTANR L. 2 > VB (KP4 S0 13 28 = A MG 2 45 B0 L5 — BB 2 SRR B 2

-~ 165~



WAERFTHXEN F+H A+RHFEZLA

QVF T A L EmER 58 T ERTE 12.50—13.49 £ 13.0 5% ~ 7F 13.00—13.99 £3
13.5 5% ~ £ 13.50 —14.49 5% 14.0 5% ~ 7€ 14.00 —14.99 55 14.5 5% ~ £F 14.50 —15.49 £ 15.0 5%
s O FAH o

HREXR

1 RRBESEENREE (B

BB V1977 e AR AR & B IE R IR B I8 BB R R E - B E
o [B—BAIR 13.0- - 15.0 55 » B4 4 S B E R EIEES S IERE » RifiE 4 S G5 E
i B S I T R P SR D i S o BAE B R R IR E A S T RE It £ 5
%@%&E@E%ﬁ’WWwigﬁmmﬁ%ﬁfﬁ o [@ — /R 13.0—15.0 55 » B
AR EMEN R EREIREBIERE » B4me Eﬁﬁ&iwmﬁMW&E%ﬁkmﬁm
FIHEEL » 2o = A RS B A IO F i X 38 I T e S0 B Sl oD BB B o BB A BB R (A1 AR
BB EAES F MRS L A R R IR A ﬁﬂﬂwiﬁféﬁﬁﬁiﬁﬁﬁfﬁ

Le N /R DI M EERREE » ATEARR SRR O R B
ZRAUR 13.0—15.0 BRI > B2 1.6 AN B / EFTE IR BUZ B 08 e T e i m
HIR B ENIRER > ERRB A S B E W B OBt 5 5 T b e i by B IE
A o SRTAE 1.6 2 B/ -E TR MBS ARNE B LA A RIME IS » B4 5
T 14.0 BRI B A IE B SR > FRELO B D AR IR S Bk » 14.0 BR LA RSB I
@%Eﬁ%ﬁwoﬁim%ﬁWfﬁI@’%%fBSQMOWZWMQMM¢%Fﬁ
BRI ES > (BE 14.0 B2 R R SUBIN TS -

ERRTENLST BT 7 5T - B VOB R 5 £ A SR I D BAKS AR O B IR 2 M Lt B

SETY R BEIRTE 13.0 —14.5 B 55 L 25 Ji FE (D A RS 412 4 563 11WRE 755 158 7 86 (0 S I T 7 K
DHIREES - FITE 14.5 BR /245 55 2o 4 i R AN BAKE A A R 55 18 8 S8 (58 > 381 14.5 BB DL7%
2 A H MY SN FE A SE WG A BT > TS 4R 2R AMRE - 7R BB AL 0 5 B
FEREH o TESRWRE A 1E - 18 F 8RS 2020 AL LS RO A3 0 n S 0 S SRRl D ke st » it
PRAE 13.0 —13.5 k[ R HVGE I ACEAREE » 78 13.5 B LA RIBHIA T » B3] 14.0 sELAL H
BEAR o BATE 13.0—13.5 BRI LB L THIREE - 7E 13.5 BREAR MU AL IS I 5 2 8
TEBES U B2 AR AR > WESB A2 R07F 14.25 BRLAVRIA B AL » SESbE R B 0 Ak B il s
K 14.0 BRAC A BRGA IR IR o

B SEURE= SN IR R RIEE < BB E » 47 13.0 5SS aRE  (HIgE
EWAE/N > F)13.5 BRI R EAOT NS - RANEE = BEHLL FS /S 2 30 10 R A 7k TR
& 135 PR DA AR BEBRAATE B 7 > 14.0 BREHE N B E SR ISR, » 2 I8 R 52
BIEETYEENR o S34E 5T > 4 13.0 —AS BRIV AR E » 78 135 A B sl A
ZiE B R BWWE o B 145 B RIS SO AE » 2 REEEIERE > 10
TN FE W n o

-~ 166—



BPaskygREERBEZRNERITE

EREITE THERENEREZ 2R B-ClBRBLE/ATIE > LS
IR FEE B F- B U1 1) > S DR T S0 (O S > (HIA IR B ME RS IERUR: © TSR L
FE 13.0—14.75 R 28 » JE 1B 1k BN IS 800 18 L 5 i ) S DT /o 3% > 7RED
B ERRED o B 14.75 REFALRIREAGEN S - ZRIIREIGHIIERR o SHURTE
HHEIERLENBME THREBERINMER LS E X o B/\RR 13.0 —15.0 5 > %
ERGE b7 G 2 S HING B A 7E 14.0 BRIRE B I 208G - 2 R BRMA T - ) 15.0 iR
SR - (BRI HIRA AR o BERT BT RIEE 2 B IE EAILE 13.5 By i
RETDIRIE » 2 DIREEBRAKE/N » KO7E 14.25 BRI BUSTIRGE - 21 - (EBkG
BIEARE » M BIERERFEEIN - 15.0 BRI IR R A= 2K -

7E/NBR PN R REIE 5 TR B FULBER 13.0 —15.0 R - B c & e R IE R B
BRI MIRR - JRANSe IR AR R BLIE AR - 2R RO7E 13.75 BRI R IAINRR
> 13.75 pRZ 1 o RN FE A HA IR S 4 I8 o 53 2AE 14.25 BRUIRFHHERSBARRE > 14.25 5%
Zt% > YINRNE SR WHE N - B EAE 13.5 BRI BREFIROR(E o

15 6 B+ EER DU R 8 0 B HE I ARG i RIB 2 S BY > 13.0—15.0 BRZI - &
HIIRIERE - AR S 14.0 BRRFERIR KR - REFZWRD - BAEAEHIR A
B o A HIIREAE 13.5 BREFERI BN R » ARRBWHE/ » FO7E 14.25 SR DA BRIGHIRIE
R o R EIB I SEE WA o

A RS HRREBREERCEADT

GHERNREVERBNERET AR T > HAMNREEBRESEPELERE
REMIR R —ESSEWERNTE > MEEREEFE > -REUSBABERER
BERIBIE o KL > FK— KR LS SR E KR SRR TN AR RE B - R
S NS E AN 1.6 2N B /3 = KM R BB /K HE > HE 1.6 /N B / FERV R
BHEFRES > —F=FHhoBE175% ~ 25.0% ~ 28.6% » SR BLEGHAHEEL
S EHFEBREHEOMG A BEENEZE > HIEECERARERS SBRERERES
H 16 B/ EMRNHEERS > /RS S8 e R E OGN J8E o L4877
» | RE = FHREFS S5 1.6 N1/ B TER I I /KYE o

IR A H » DL—FREELENg SR EHEEEENTEN » 2
~ EORZTER RIS B K E o FREERS M RRRR I ARER > B e M S S M ie B E R ADEA
AT AR TR S B A B8 R A I NI B G TRV ES ( B4 26.6% %1 8.7% | L 4E1E 22.8%
F[11.5% ) o ERFRBERAILI XA D RE S m KA EN B FIGINMZ 2E RAEE -
FEALLRRETE LR > SERBENS B A EE TN & AR EREEEKYE » Wicd 1
B — R R B B S LT ) S B R K HE o ERBIBEG Al > RERBELENG TR
B TER R R B B K UE 5 RIS TE T4% B 84% 21 o IERAN— MR ERENGY - FEHE
{CMEHRBEE RS S - MERELEBEESRE -

—167—



WARTAXEN H+8H AFxEER
5 8, — B
E71 ~—_ —— s
Z 67 T~
& 54 T -
Z o4
D 3.
Q
:I: 2 | \_‘__‘
1 T T T T T 1
13.0 135 140 145 150 £
E— ~ B ElRRIEE 28 (i
~~ 6 ]
;-‘ Rk
g s T
>, - ——
E 4 — ,
& — 5B
S 3. —
2 2
q_) -
=
1 T T [ T T 1
130 135 140 145  15.0 Egs
B~ BREREREE 2 &8st
% ‘15 A __-—/\
< a5
2
g 354 ~. 7
kel ~ Y
> 45 - N ., e
[=} . —n - {
g ~35 4 \ / ﬁg
65 4 . s
2 65 ~_ *
i -75 T T T T T u
13,0 135 140 145  15.0 22k

=~ 1.6 2B RERURARE 2 B i

—168—



Sit-up velocity (number/min/yr)

Sit-and-reach velocity (cm/yr)

Triceps skinfold velocity (mm/yr)
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Subscapular skinfold velocity (mm/yr)

Suprailiac skinfold velocity (mm/yr)
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B ke (—fEf ) 0.58%*%  -0.51%* 6.51%x 0.266
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A 22 BE BT .
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(LR R e
W — KA (—4ER ) -0.74%%% (.99%%* 82 33x%x (821
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BTRHE (SRS ) -0.41%%% (. 99%k% g3 30%*kx () 838
* p<0.05; ** p<0.01; *** p<0.001
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T (N=BD) G 5 s B B A e B 5 2 SR 0 T
g% HEE
Beta Beta FfE R-square
1.6 H g /7
K BEH (—FEH) -0.26 0.39 1.41 0.092
BRI (R -0.15 0.14 0.37 0.026
BEORMEE ( ZF#H) -0.48%%  0.35 5.07% 0.266
o, B LD B A Al
B—KHER (—FH) 0.60%* -0,50%* 4.12% 0.228
KRR (M) 0.35 -0.36 2.66 0.160
KRR (ZFE% ). 0.29 -0.27 1.82 0.115
H—KHEH (—FEH) -0.08 0.54%* 4.,30% 0.235
BORKER ( —EHK ) 0.12 0.15 0.74 0.051
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* p<0.05; ** p<0.01; *** p<0.001
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LONGITUDINAL CHANGESIN GROWTH
DEVELOPMENT AND HEALTH-RELATED
PHYSICAL FITNESS AMONG JUNIOR
HIGH SCHOOL STUDENTS

Yi-Ching Huang, Yu-Hsiu Kao

Abstract

Sex-and age-associated variation in growth development and health- related fitness
were considered in 70 Taiwanese adolescents followed longitudinally three years. All mea-
surement techniques were used with AAHPERD Health-Related Physical Fitness Test
Manual. Data énalysis included moving average and multiple regression.

Males and females showed a continual decline in positive velocity of height from 13 to 15
years of age. Males indicated a continual increase in positive velocity of weight, while females
showed a decline. In contrast, both sexes indicated a negative velocity in the 1.6 km run/walk
with seconds.

Also, both sexes showed a continual decline in positive velocity of sit-ups from 13 to 14.5
years of age. Females indicated a light increase after 14.5 years of age, while males showed a
negative velocity. Sit-and- reach velocity showed a continual decline of positive velocity in
both sexes. Mgles and females, however, showed a negative velocity after 14.0 and 14.25
years of age, respectively. For the sum of four skinfolds, females indicated a positive velocity
across all ages. Males showed a negative velocity between 13 and 14.25 years, while they in-
dicated a positive velocity of the sum of four skinfolds after 14.25 years of age.

Growth development significantly predicted cardiorespiratory endurance, and accounted
for about 16%, 25%, 29% of variation in the 1.6 km run/walk from 7th to 9th grade male stu-
dents, respectively. The results of the study may serve to promote a better understanding of
growth development and physical fitness during adolescence and might be useful in the devel-

opment of effective health promotion programs.

Keywords: adolescence, growth development, health-related fitness, growth velocity

—178—-



