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Statistical Approaches to Growth and Development Study of
Physical Fitness and Morphological Measures in Japan

Osamu Aoyagi

Abstract
Observation, surveys, and measurements are used for human growth and development research because of ethical
concerns regarding studying human subjects. These ethical concerns result in data collection taking place under situations
that cannot be strictly controlled. As a result, statistical approaches to account for problems with data collection specific to
growth and development studies must be used. This paper reviews the statistical methods particular to growth and develop-
ment studies. Results are as follows:

1) Because calendar age does not reflect individual differences in growth and development, various physiological or biologi-
cal ages are devised using multiple regression analysis with independent variables, such as physical fitness and/or mor-
phological measures, and dependent variables, such as calendar age.

2) The classification of growth and development curves is done using factor analysis that defines similarity as a correlation
coefficient, using cluster analysis that regards similarity as a distance, and using dual scaling that considers similarity a
pattern of increase and decrease.

3) Fitting a mathematical function into the growth and development curves has been done using a straight line for short
periods of time; for long-range calculations, the Gompertz function or logistic function is used.

4) The approach of plotting two physical fitness or morphological measures into a graph at the same time is called
“relative growth.” Allometry is based on dimensional analysis and is popular in relative growth studies. Allometry some-
times has two or more lines, at which one or more critical point appears. A critical point corresponds to an important
growth and developmental event, such as menarche in a girl or sudden increase of muscular strength in a boy.

5) Factor analysis is mainly used to explain the concept of differentiation of motor ability. Quantification Theory No. 1 is
used to investigate the relationship between physical fitness and living conditions because the former is measured with
ratio or interval scales and the latter is surveyed with nominal or ordinal scales, usually with a questionnaire.

6) A structural equation model, which assumes a cause and effect among growth and development variables, is also used.
In a heredity study using twins, the ACE model, which includes additive genetics and common and random environmental
factors, is used to investigate the extent to which heredity and environmental factors influence phenotypes.

Finally, some ideas are suggested for the use of statistical methods for growth and developmental data and the interpre-
tation of results.

Key words: Physiological age, multivariate analysis
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(B, 1975, p.96)] % LIIWIBEMIAE R LEBETH
LT EERLTWVS,

COMIZDH, WAWALRETENERD S TDORKR
ZleemataicER L TTEHER] [HIER) 2L
MHROEND, FH (1985) BLUFNNIH, (1982) id.
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PL7AIC R Z LD E R TV S,
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7ov ANE (1974) SBHMOTORX M) —FHWTZOR
HFNY—OFFEEIT-o>TWw5, LHL, D7 OR
M —DME, FOEBEOHRIIEBMNICITONASS
EHE L, BRI FELBEL . ONE - KR, 1975)
ELTLZOHBNIIMESH DL WHEIZREL VW,

VI BEFoE

1 2OZHWHBFEEHIT. 20121 204HEH 4
ENREE R 72 FHOBMIZ 2 285U THE] ke
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SADEEFMICRETAZETCLIMAL S ETEL
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TERBD L VRBEILEOBMETOEEN L, 5T
EORETHRBDPE,P -7 FhHS, MEEE & IS,
BEOHBIEITE 20 XROBHOBESIIL HhvE
WL LRBRELBBELEITEVHENTETL %,
BRARIICIE, U CHETE MBS EA M
BIIEF L) LHICE VS LS SR CREDICHE
AEDTE D, TOL) BHER. BIOBAZEL 1A
DRETHUETCETCVW/LDNLNELOREZ MV
Uhid, IV BEAZEZFETEL 2D LR
bo ZDX) HEALEAMMENIOFILE VI, RS
DEEO—MIAEIRHOMLEZTI TR, D&%
FEICE > THI-RA B EHTE D (Cohen, 1954 ; 1§
N, 1972 ; %, 1975 ; Sumita & Ichitani, 1958 ; HF#,
1972),
BEFENCHLTCLRABLE 7 7O —Fh 8 TE T,
HUHIEESTH, RITFTH, BATHER TV FA,
mMEEE & B, [HIREVCOTHREIZEESAM, BRiLE
W] TR=NVEHRS ORBELEKEATIELV] 2ED
BE - ABEFBEABICESND L1205, E5121
RLUA=LTH [T B0 EEL BIOEHT]
EVIBAENMBT L IICR B, SHiZEBED
(Hife) osfbvIBETHESNS (#EFF, 1976),
HBEEH (BfE) oML FICET S EZ VTR
FENTEL, BFEED [9E]) 3. X haFEmisd
BOETFHROEETH - 0D ML & 2L H MG
ftgh, ZLORFEDPOREINDEHITLDI LR
Gl ERBENR S (FMW, 198% ; Garrett, 1946),
Ichimura & Kaino (1975) (38R @RI L T,
F 7>, Matsuura (1982a, 1982b) X>/MHE (1981) i34%
B BRCRF 2T, BTREEOMEE R L
Twa, LAL., —#HJE LT, Bes0EHRERTERD
LN AFREEDOEBEAHBEEER L2 DTLRVWEE,
ZOERDIDPHELHENL L, T2 ZoEEEE
BOIEBTHIEDNBLY, £I)Volt T, HiH
(1983) iEE% L2V 1 ERTOHEHBKEOELD S
SMtE#ET L. Corballis & Traub (1970) I3 #EWTHYE
HOEHREMOMEMEZ ZRLICEFETVEREL
Twad, /2, HH (1989b) EHLIE L ek
LT, M%) 2#8EMICERL. BRILE VD BN
oG bEFHRBICKRF LTV,

VI EBRREE ORE

REREOELIIIE—-DEROAN YL 35 LI13E
ALK BBOZERFBELWICHEZ L L SR

LTWBEERDFNERYETHL, €IV Bluds o
FHEOERA WA - i€ LTV 2 I H # oo B % it
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1967 ; Matsuura, 1980 ; AKIl, 1968 ; /AK, 1986). 4§
12 BRE L TOREBRAH O EMIT AR & LTH
EINBHEEVEVDITH LT, TOREE 2 H4EER
BoOREERE (B Mdwv - vwni] dwnolf#k
RIER [BMCEIBHI RS TEBEBE VRV
[Bbhwv] [£{E8bhwv] Vo HERETRD S
hb, 2% 0, EREBIZESR. HLEBuIIEE St
POMBEINZDOT, MIERMOMELERLHE
DUEREBANOREN L I BURLEER 1 RS
NBGENDH D, CNHLDFEEOKNIATI) - =
1 hELTROLN, Choidfboh 7)) —DHEEE
—HEE LIHEDORENERL TV,

Aoyagi (1992) % Ikeda et al. (2007) (XZft{LPRH
I BT, DROBIRE)) & ETEERNE & OMAi% R
FLTwaE, 72, #BHIZA (2001) (ZBURALER 1B
VT, HROUBES LB EOMMEEL KT LT
Wb,
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HEMEBRT, REE N> TRET R BLDOERH
BEWOPICTH I LIREHMIIITE RV, LIFLE
HHE LTV SRS LIS, [8#DH 4 X & [%h]
DYDY D B0 N REDERPEHALLBML T HIE,
FEEOHEIABONIEENE v, LA L, ZO#HE
PAT, [RKELHZBITITHEILICLSE] LELDH
%<, WEOHIC [EEH) BAELTVEEALTN
7259, 2% h, MEe & HITHEIMY, 20—
LTRPKRESRD, BT A b REwdoLL
5o FIBRIC, MESE EHIELDOMBERBT I 0%
NHWETHIEICRD, R, RKilll, Ml E R
b, TN, REERDEROBBOLELZIY BV
ToRHEAREE RO L EHMLMHEME R B
HoHhTva (Thomas & Nelson, 1985),
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Structure Relations : LISREL) & F:ifh 5 (Dillon &
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ERE L ORRBREL SRR LALDTH S,
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HEE

E6 ZFEBENANOEFRAENOERETIORSE

3T, ERMLRIZEBRYZRFIRPEBHERL LT
BRELLPHMERETHONIRERENROEBNH
BEWZb, BhABREFZ B0 o4& Thi Tt
PENHEERRFICLEEE V. ZOREESHRET
THHMEEHIIREVEZS, L2L, BLFELRAL
BROTCELL. ALYWEEN ALIA 7R84
THAITIEPL, CHODBERTIOTHhL, Ch
BHEROLEBREFEANICERELRIZLTVI LW
RBo LIzMoT, BLFLELOMBRETIS., iz
WETHIERELL, RIELEFREOEREOES
FRITHILDBTER (FHE, 2000).

COX S BB L TIENAEREFRICHEIRT
&7 2%, —HERAR (MZ, monozygotic twin)
BRILBEFE2FL. ZWHENLER (DZ, dizygotic
twin) (1B BEFZHESTWEDOT, ZOELBET
5o BIZIE, ZIMUERAERVPFLKETEHEDL, B0dd

NEBREEOHEBE VI Z LIk, —IPERAERAERTF
RETHADRETESL, BUASShIIRNL VS Z
Wb COEIRBEANPSELLDOHMEILZENTVS
. COMBEICKTHEITEH BN H S (&
H, 1999, 2000). SAEEBRPEI R EOPEME XK
B (P, phenotype) &\, FhAMEMHBIE (A,
additive genetic). 3tAHTHE (C, common environment),
JEARBE (E, radom environment) 12X o THHX
naEVHEFNT, —5PERERIZFE— DM 8E
EHEREE, ZHENARIZOSOMEBIESHZLONR
oloBIEFETIESHC, HARBI—HIELLDIC
BULARRARICLZ LI DOT, ABTI2LTHOH
PIT—ETHD, T/, FIARBIEANHABAT LM
BORBEHT, MAZLICEHMREShE, &C
TEEBIGEFR1 L 2ICHISTOoR—ERER L
TR A IROKBR Pk, IERRE A, HERSEC,
FEREREE 2T

Pyzi = aAyz + cC + eEngy
PMZZ = aAMz +cC + eEMzg
Ppz1 = aApz + cC + eEpy

Ppzz = aApz, + ¢C + eEpp

EFRBEIND, ChBZERGOBXFEZHVTHRIE
ACE €7 NV EIFIENS, R 7 13815 ACE EF N DINR
HThs,

GraD>  FHRED Gz
AW

BER2

Exiz—SRiE0RS121. 0, Z5REDRAI130. 5

7 EfEACE EFILO/INXEA

XK & &

Mz d &I Le THF47) [BuRIEEER IR (3
SRESHT] B L OSERBTYRE RERRICSH
ENTVRHFAZBRAN, FhoICHBEL TS M0
EICHNEBY I OMREE 2B ETH D, HNE
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Gender Image of Sports and Sporting Experience

Norihito Yamamoto

Abstract
The purpose of this study was to classify 50 different sports according to gender appropriateness and to examine factors

that influence gender image of sports in terms of sporting experience.

To classify sports according to gender appropriateness, factor analyses were applied to 34 and 13 sports that were taken

for appropriate for men and women respectively in general. As the results of two factor analyses, 7 sports groups were

extracted, namely contact sports, throwing sports, outdoor sports, martial arts, personal sports, net ball sports, and aesthetic

sports.

Exploratory comparative analyses were undertaken to examine factors affecting gender image of sports. The results

suggested that the male, and people who had sporting experiences during their junior high and high school era, and had

traditional way of life, more positively accepted gender image of sports.

Interviews to high school soccer players revealed firm bond between men. It was suggested that the bond had been

built in order to maintain sport team functionally than based upon sexism and woman slight.

Compared to male members of soccer club, female members more positively accepted gender image of sports. This

shows the limitation of an attempt to explain the reinforcement of gender image of sports by the concepts of homosociality

and masculine identity.

Key words: homosociality, masculine identity, quantitative method, qualitative method
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