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ABSTRACT

AN INVLSTIGATION OF THE ASSOCIATION Sil7iii 3E5XUaL
MATURATION AKD PHYSICAL GxCUTH AND MCTCR

PRCFICIENCY IN MALZS

By Michsel G. Marshall

This study wzs undertazken in an effort to correct the ezovpzarent
ineguality of the classificztion systemn of Chronolo:iczl Ase
currently in use for evaluating motor vroficiency of junior high
school boys and to investiiate tne association between sexual
maturation and vhysical zrowth and motor prcficiencye.

This investization was desisned to provide solutiocns to the
following protlems: (1) to develop relizble and objective sc:les
for the assessments of prinary znd secondcry sex charscteristics
in circunpubertal mzles; (a) to arrive at a descriptive value of
sexual maturation based on a formula which utilizes the scales of
orimary and second ry sex characteristics, (2) to compare the
sunnary ccta of physical growth and motor performance of individuxls
grouped accordinz to a sexual maturation indicator value with

similsr data on boys ~rouped accordinz to a value froa asscssaent

m

of Pubic Hair and Chronolo iical Age, rescectively, (3) to study the
association betiween subcute rories zrouved by sexual muturztion
indicator values (indeoendent variable) znd the deoendent varizbles

of chronoloxical zge, heisht, weight, situos, shuttle run, oulluss,
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standing broad juno and verticzl Jjuan by convaring significznce
within and between subcuztecory differences.

Conclusions of this cross-sectional study of 671 white males
of ®ast Lunsing Junior Figh School and Mzson Junicr Hisgh Schocl
can be stated as follows:

(1) The vrimary and secondary sex characteristics sczles are
reliezble and objective with the exception of second:ry s x
characteristic facial heir.

(2) men zroupinz circuwapubertal wmzles for nhyzical growth and
motor perfor.uance the cl:zscification syszte s 8:IV and ¥Yubic ilair are
superior to a classification by Chronolo:ical fige when the criteria
of maximum ranze within a classification systemn and grestcst homo-
geneity within suvcategories is applied.

(3) The conclusions of this invecstizztion of the zssociation
between sexual a:turation as detzrained by SIIV sutczte.;cries
and physical growth and motor proficiency in males is as follows:

(a) when classified zccordins to SI1IV, indicztions are
that growth in st-ture increcses sinificzntly between subcatezzcries
throughout the scale with the :ossible exceotion of froa D to =,
This insignifiéant difference is attrivuted to the s21all szacle size
in E.

(b) the dependent variable, wei;ht, does nct vary signifi-
cantly from SMIV group A to E z2nd D to E, indicating that weight
increases sizgnificantly as the bovs pass thrcuzh the other SHIV
sroupings of B to C and C to D.

(c) the ability to do situvs does not increase siynificzontly

between any SMIV cateszories. This may be a re ult of the imvoscd
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upner limit of 9¢.
(d) shuttle run scores indicote that progress in agility
is not enhanced once the SiIV grouoing of C is reachted, but until
this point of sexuel m-turation, =2:3ility iaroves between successive
subcategories.
(e) as tested by pullups, the strength of the upver arms
is distinctly different between subsrouvs C =nd D.
(f) the stznding broad juar indic tes that lez ocower increeses
gignificantly throughout the SMIV scale with the vossible e:ception
of grouvs D to E.
(g) vertical juuan, another indicator of lez power, shows
no significant incre:se between SMiIV grouns 4 and 2. Fowever, there
is a significant incr-=zse in the grovyp mean tetween each succecsive

group with the excevtion of insignificznt mecan differences between

grours C and T and D and E.
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CHAPTER I

INTRCDUCTICN

The apvarent ineguity of the classificaticn system of chronolo-
gical aze currently in use for evaluating motor nerformnances of junior
hizh school boys and the associztion between sexuzl maturation and
heizht, weisht and motor performances proapted the author to invest-

izote the possibility of constructing a clo:ssification system in which

sexual mzturity was tzken into account in the anvraisal of motor

‘.

proficiencye.

STATSw.J T CF THE PROSLEM

4

This investigzation was desizned to vrovide solutions to the
following probleas:

(1) To develop relizble and objective scules for the ascessaents
of primary and secondury sex characteristics in circuapubertzal azles.

(a) To arrive &t a descriptive vzalue of sexuzl maturztion
based on a foramula which utilizes the scales of vrianzry and secondary
sex characteristics.

(2) To comnpare the summary data of physical growth and motor
performance of individuzls grouped according to a sexual maturation
indicator value with sinilar data on boys zrouped according to a value
from assessment of Pubic Hair and Chronologicel sge, resvectively.

(3) To study the association between sutcatesories grouved by

sexual maturztion indicator values (independent varisble) and the
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dependent variables of chronological agze, heiszht, weisht, situps,
shuttle run, pullups, standing broad jump and vertical jumo by
comparing significance within and between subcategory differences.

SIG.IFICANCE CF THE STUDY

The criterion most commonly used for grouving junior hiszh school
boys for competition in physical activity is that of chronolcgical
age. However, the circumpubertal male has varying rates, velocities
and durations of sexual maturation. The positive association between
sexual maturation and the components of motor skills provides the
possibility for placing individuals into grouvs where physical abilities
are more nearly homogeneous.

SCCPE CF THE STUDY

The subjects selected were the majority of the male students
attending East Lansing Junior Hizh School, East Lansing, Michigan and
Mason Junior High School, Mason, Michi:an during the school years 1S£65-
66 and 1966-67. The mean aze of the cross-sectional samwle was 159.52
months ranging from 143 to 182 months. The sanple included 671 white
males of upoer middle class backgrounds in East Lansing and of lower
midcéle and middle class backgrounds in Mcsone.

LIMITATICN OF THE STUDY

The data collection was conducted within the school systems.
Therefore, the chance of observer error was greater than which one mi:zht
expect in a laboratory situation. Two reasons accounted for this
possibility. (1) Data were collected by the classroom instructors.
These individuals were educated in the rating technique without any

previous knowledge about their abilities to czrry out the instructions.
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(2) o induceuaent, outside of the zratitud: of the investi sator and
the possible educztion which the exnerience nrovided wis :iven to

trhose who collected the data. Therefore, accur=scy of the assessments
depended uvon the profescsional interest of the raters. /hile one
mizht arsue that the limitation of havin; volunteer versonnel perform
the ratings might unduly influence the outcoume of the study, it
seemed essential that school personnel without special comvetences

in this area be able to conduct the zssessments of sexual maturity.



CHAPTER II

RELATED LITERATURE

Assessment of Sexual Maturity

Reports of early attempts to study the process of sexual
maturation were concerned with the sequence of development in the
secondary sex characteristics of body hair and genitalia.

VanDykel stated that generally the onset of puberty in females
was announced by pigmented pubic hair and terminated with the
apvearance of axillary hair. Sinilarly, :{ichey2 developed a class-
ification system founded upon chronolo:zical age at apvearance of
axillary hair. Richey's Maturity Group I contained boys with avpear-
ance of azxillary hair by their fourteenth birthday’while Maturity
Group II had evidence of axillary hair by their fifteenth birthday.
Maturity Group III contained the individuals who had no axillary hair
at fifteen years of age.

Greulich3 proposed a method of classifrying sexual maturation

utilizing genitalia develonment and body hzir develorment of pubic

1 .
VenDyke, Z+TZ., The effects of the advent of puberty on the growth
in hei:zht and weisht in girls. School keview, 38: 211-12, HMzrch, 193C.

Richey, H.G., The relation of acceleratzd, normzl znd retarded
puberty to heisht and weizht of school children. i“cnoz. Scc. Res.
Chilj DOV., 2(1): 6"'7’ 19370

2
n . cep ve B - 17 o e i) -
Greulich, 7.7., Rele Dorfinzn, H.R. Catchsole, Z.I. Soloman, =and
CeSe Culotta, Socmatic and endocrine studies of pubertzl ani =dolescent

boys. lonoz. Soc. Res. Child Dev., 7(3): 1E-17, 1lck2,

L
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facial, throat, circumanal and axillary regions. Five stages of
progress toward maturity, with detailed descriptions of the
characteristics at each stage, were provided.

Another technique by which boys could be categorized on the
basis of secondary sex characteristics was proposed by Ellis,l
and was composed of classification groups very similar to those of
Greulich, with the exception that boys were placed into three classes,
On the busis of secondary sex characteristic development scales, the
boys were graded as prepubescent, pubescent or adolescent. A rating
of prepubescent required no evidence of development in any region,
whereas a rating of pubescent required the presence of pubic hai:
and/or pubescent genitalia development. An adolescent ratinz required
marked increases in total size of the penis and testicles in addition

to profuse pubic hair.

Methods of Classifying Boys for Physical Activity

One of the first to express the need for homogeneous grouping
for athletic activities was Reilly,2 who based his classification
groups upon age, height and weight. This system was acclaimed as a

great advancement in equating uncontrollable structural and develop-

lEllis. ReWeBe, Height and weight in relation to onset of puberty
in boys. Arch. Dis. Child., 21: p.182, 1946,

2Espenschade. AeSey Restudy of relationships between physical
performances of school children and age, height and weitht. Res. cuart.

34t pellh, 1963 from F.J. Reilly, New rational athletics for boys and
girls. Boston: D.C. Health and Co., 1917,



6
mental fioctors. HKunerous cther re'portsl 2 have uz-d siamil=zr
techniiues. Espenschade3 invesztis=ated the chonsges in verforaance
which accouvpanied growth and mzturity and concluded thzat zny sepura-
tion of chronoloziczl aze, viysiolozical and sizeletzl mzturity was

artificial because of the inscevar:vility of these variables in the

developanent in the circuavucertsl male. In o later article,

nenschade recoxynized the inrortunce of sexuzl asnurztion in the
relationship between vhysiczl vperforansnce snd wse, heisht and weight.

dowever, due to an inability tc ottain relizble rz2tinws, the assess-

ment of secondury sex charzc-zristics w=s nct included in her study.

Physical M-oturation and ‘lotor Perfor.azance
In a resort draling with the relationchios betwecn phrsical

=
2oturation and motor perforasnce, Dincck” stated thut accaleratica
in strength ligzed behind the svurt in heis t ond weisht.e The vost-
outescent mzle at thirteen wzs found stronzer thza the pre-nutescent

mzle at fifteen, the difference in strenzth wss esvecially maorked in

the first year after the vost-nuiezcent stzge.

Co~ens, F.7. and "eilson, ...0., £7e, hci nt and weisgnt zs factors
in the classificztion of elemcntzry school chiliren. J. H =1lth
T’h'{s. 2:1., 3(10): 1.)021, 1‘5’32.

icCloy, CeE.s end H.C. Youn; s, egit an? =ws-ourcacnts in health
znd ul, siccl sluczticn few York: sppleton-Century-Croftes, 13-k,

udoenschade, A.5., lotor nerforumonce in zdolozcenco. .0 NOJ.
Soc. Zes. Child Dev., S(1): ».73, 124C.

Tspenschede, A.S., Restudy of reluftionchius between nhysic
performznces of scheool children ¢nd =3e, hei ;nt zn’™ wei hte Tes.
unrt., Zh: pJlbl, 10F3,

“Diaock, Hey, & research in :dolescence. I. Putccccace znd “hysical
b
srowth. Child Dev., 6: 17€-19%5, 19375,
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Clariie and Dezstis™ assessed skelatul oje of hund-urict X-rojys
on 21 twelve-vear-old boys to study the relsticnoini s betueen
standins btroad juap zand varicus amrturationzl, aathroncactric wnd
strenzth tests. They concluded that leg ocwer of 1ld-yecr-old boys
zs me=sured by the standins brozd Jjuap w.s desendent gortizally upon
body size and ausculzr strengtn.

N

. 2 . .
Raricg and Cyster reported tn t in wre-puberty bors skeletal
aze hy itself wos of little consejuence in explaininz differences
in ctrength and mnotor proficiency due to the inser»urubility of hei:nt,

weilzh nronolo yiccl aze and ske al aze a his ez ~hzs
eizht, chronolo; 1 &z d skeletal aze zt this ezrly phzse of

zrowth and dev¢lonent.

g

ute

O

)

b

Phnysical HMaturszsticn

e

w
cr

It apcecrs that the aze at on of the circuacubertsl zrowth

spurt deteranines the velocity of bone zrowth durinz this veriod. It
is hypothesized that if the onset of this

srouth nhzse is early, the

2
lonzer will be the duration of circunpubertal zrowth. Cn the other

hand, should the onset be late, the duration is believed not to bve

Z
25 lon; znd the resultant zrowth ovcortunity is lowcrcd.”

Clarke, H.H. and E.%. Dejatis, Kelaticnsiiss between standing
broad juuan and vsrious maturaticnal, anthrouvonetric and strength tests
of 1l2-year-old boys. Res. ,urrt., 35: 253-26L, 1¢tl4,

rRarick, GeL. and N. Cyster, Fhysical mcturity, muscular strength
and motor performances of youngs school-z3ze boys. “es. urrt. 35: 523%-

531, 196k,

Brovernan, D.ife, I.K. Zroverman, W. Vorel, X.D. Pzlrer and
E.L. Klaiber, Physique and zrowth in zdoleccence. Child Dev., Z5:

p.}&ii, 196“‘.
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Physisue 2nd Sexual M=turation

Investisgations of the interrelationsuin between physisue and
sexual maturation have resulted in conflictinz reports. however,
the important voint of the following ravicw is that the differences
in the timinz of onset and of velcocity in sexuzl naturation between
ectomornhs, endonoryns snd nesoiornhs are thecusht to be cof insigni-
ficant conseguence.

Reynolisl studied the associztion between sexual maturation and
physical growth snd concluded, usinz orinary and secondary sex
characteristic develouvuent as the guide, that ezrly-mzturins boys
were on the averzge both hesvier and taller than late-maturing boys.

Hunt2 demonstrated that the tiaingzg of onset of sexual mzturation
was consistently early in physiques with aesomornh dominance whereas
the velocity of sexuzl aaturation was smallest in the fattest boys
and greatest in the leanest saaple. The averzsc endonorch was found
to initiate sexual azturation early, but to move throu:;h the stages
at a slow rate. The ectomorph, thoush his onsct was late, had a
rapid velocity and causht up to the earlier mzt rins endomnorph. Hunt
concluded that the anount of body fat =1ay influence the tiaing znd

o

velocity of sexual aaturation.
3 _
Zarton,” an associute of Hunt, found that zdult bod: trpge as

ectimnated by somatotype was fzairly unvredictuble froa aioclescence

-

Zeynolds, LeLe. and J.V. {ines, s ascoclated with
adolescence in boys. &Lmner. J. Diz. Child., g2 p.545, 1951.

Zunt, E.E. Jr., G. Cocke and J.R. Gallazher, Zonatotyoce and
sexual mzturation in boys: a method of develo wmental analr sis.
Fuman Biol., 30: p.9C, 1658.

3

boys:

B3arton, J.H. and E.B. Hunt, Jr., Soactotyre and -dolescence in
a

longitudinal study. Hunan Biol., Zh: p.2¢9, 160

~
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because boys from zge 112 years tended to resress towi.ri the mezn
in somatotype. The extreune presubertzl endomorvh wis shown to have
an early onset of sexual maturaticn with a2 razid velocity, while the
extreme wnreoucertal mesonorpvh and ectonoroh exnzibited a slishtly
delayed onset of sexual naturation with aver: e velocities.

Cn the busis of the avail=zble inforaation, it is awnntrent the
followinz cuestions renain to be studied. (1) Are thers relicble
and objective sczles for the assessment of priaary anid secondory
sex characteristics of circumcubertal mules? (2) Is it fewsible to
incorovorate tne scale ratings of the priacry «ni cecondrry sex char-
acteristics into a co1vonent descriptive value of sexual maturation?
(%) Do individuals grouned on the basis of @ coaonent value of
sexual mcturation exhibit srester honoseneity in selected treoits
of ohysiczl ;rowth and mnotor perforaance than those zrouged by
either Pubic Hair or Chronolosical &ze? (&) Uh=zt are the associetions
between sexual maturztion snd of phyeicszsl srowth a2nd motor proficiency?

In an =tteast to wrovide znswcrs te the tuesticas wzbove it is
the purvoce of this investi ;:tion to:

(1) develop reliable and objective scales for the ussescacnts

of grinary =nd secondsry sex charscteristics in the circuacutertal

<

nzle.

(a) arrive ot descriotive v:zluc of sexunl m:turaticn

15

I

based on a foriaule which utilizes the sciles of o»ria »y wnd cccondnry
sex ch:iructeristics.

(2) coupzre the sumncry data of vhysicsl srowth and 1otor

verformance of individuzls 3sroused accordin: to z cexual axtureticn
indicator value with ziamiluer dzta on Toys 3zroused acceriing to a value
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froi asszessaent of Pubic Haoir and Chronolo jicel ..se, resgoctively.
(3) study the associztion betuween subczte ories groused by
sexval .acturation indicator vzlues (indezendent veriable) und thre
devendent vuarisbles of chronolosical ¢ ey, hei nt, weisnt, situps,
shuttle run, gu.lups, standings broad Jjuw:v =nd verticel juns by

coaiguaring si:nificonce within and between subcotegory difference



CHAPTER TII

CLTHCDCLCZY

' J
]
]
prs
S
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t gi Froblens

This investiation scucht inforaztion rejz:irdinz the ossocia-
tion between scxual a-turastion and hei:ht, wei:zht and five sotor
perforaznce scores of junicr hish school bors. Fcour major eorotleas
viere considered.

The first proulen w:is to develoyn relizble znd ob]

for thc cescscaents of seconi.ry sex charactoric
cusertal males. Assesziaents of the three body hzir rezions and
genitalia develo»nent were coabined in @ feraula to produce a

N

sexual m-oturation indicator value.(For future discussion this value

%ill be referred to as SIIV.) SMIV wzs deteruined froa a coadocsite
of scores resulting froa aszessments of sccondary sei chirccteristics
of five distinct tody rezionse.e The rz3jicns were facial heair, axilla

hair, pudbic hzir, penis growth tnd scrotua srowth. The foraula used

[}

-4
was X +(Y 10 X): S:IV, where X eaualed the staze of develoomnent of

putic hair znd ¥ egquuled the total of the facizl, axillary, ceni

o

and scrotumn stages of develoumeate. TFor exa:wle, suocose that gutic

hoir develonasnt w s eguivalent to stu e threc while the dzvelo mento

he other four resions equaled fifteen; the

i

total of

’-\

3+ )= 2e3 = Si1IV. It is evident that the feraula wos hecvily
weighted in favor of pubic hair develecpment. Justificstion for this

11
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weighting is bzsed upon two factors: (1) avrvearance of pubic heair
is generally the first indication of the seijuence of chantes in
body structure which acconovany vhysical maturation, (2) the
ascessmnent of pubic hair has been dencnstrated to bes hishly relisble
and objective. SIIIV ranzed froa 1.C to 5.0 with increnental units
of .1l

The second problem involved a coqpgzrison of ohysic:1l srowth
and motor perfcorasznce scores based on tne claszification method of
SMIV with clossificatione according to asseszment vzlues of Pubic
Houir end Chronoleogical Aze. An attenpt wos mode to deterazine
wihnich clessificotion technigue denonstrated the

~reatest betvyeen-

group differences and within-grouv houciueneity. Clossificcotions

o3

y assescmnent values of Fudbic Hodr were deter inecd by scceres
assigned this particular body hair region by the reters. The group
values rznged from (1) to (5). Chronclozical & e sroups were
zrbitrarily chosen as 11.C yecrs (127 months to 122 amonths), 12.0
ye-rs = (139 monthkc to 150 naonths), 132.0 ye:ors = (151 months to
162 menths), 14.0 yezrs = (163 zonths to 174 aonths) and 15.C ye-rs =
(175 months to 188 months).

The third oroblem was concerned with the cscociztion tetween
SMIV groupin.s, which were artitrarily divided intc intervals of
A = (1.0 to 1.5), B = (1.6 to 2.5), C = (2.6 to Z.5), D = (3.6 to L.5)
and E = (4.6 to 5.0), and the dependent vorizbles of chronolec-ical
cise, heisht, weisht, situps, shuttle run, nullu.s, zteading broad

Juap znd verctical juaup.

Descriovtion of the Subjects

The subjects were €71 white s:venth zad ei:hth Sr-de boys of
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Tast Lansin; end Muson Junior Eith Schools durin; the school yezrs
of 1965-66 =nd 1966-67. Sone of the suvjects were =zbsent on d:ys
that deta collection took place, therefore there was miszin: d=ta
in the studv. The mean zze was 15¢.52 months with an asze range

of 143 months to 182 =onths. Table I illustrates the nuiber of

boys within each Chronoloyical Aje zroup.

2

Table I The nuaber of boys within each Chronolo.iczl Aze roupe.

Chronolozica2l A~e zrouwning

11.0 12.0 15.0 14.0 1..0 Totsl
T 5L 555 515 20 €71

Data Collecticn Schedule

The data were collected durinz the =zonth of Jonuzry for the
yezrs 1566 and 19£7. The 1966 collection invelved only Ezst Lznsing
Junior High, whereas 1467 data collection took nlzce =t both Rast
Lrnsinyg and ieson Junicr Hizh Schools.

issessnent of Primary and Second=ry Sex Characteristics

Policy accewnted by the raters as easiest and most functional
whnen assessing the second~ry sex characteristics wus as follows:
before the ccmmencencent of clzss seven boys entered a well lizhted
roon used for assessinz secondary sex characteristics. Sheets for

secondary sex characteristics assessment were arran.;ed in alchabetical

nent

order by class. (A coivlete descrivticn of the iteus on tlLe asces

]

fora is u2iven in Appendix A.) Tne boys were reuuested to stand
nude avo>roximately three feet froa the rztcr. The subject raise
his arms over his hezd znd ucon comumands looked left-then-ri-ht.
“/hile the student continued lookinz to the right, the rzter checked

m

tne apvropriate scsle noint within each rezion. The recuired testing
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tine per student was not sreater than thirty seconds. & picterizl

[y
)
¢

ved ez a refer-

[SB

suide for zenitalia rating, (se:z An-sendaix) was srov
ence to insure rater consistency in these raitings. ritten inctruc-
tions of hzir develonunent for the facizl, a2xillury =znd pubic rezions
vere vrovided for each rater. The s:21e procedure wos followed at
the ternination of the class, thus allowing the instructor to

assess fourtecn boys var clzss period.

LAze wzs recorded in years and aonths and lzter converted to
months for coaputational purvoses. If a boy wus 12 yezrs and 4
months plus 12 days old, his age w:s recorded as 12.4 or 148 nonths.
If wore than 14 dzys from the last nontly anniverszry date had
elapsed, his =23e wss recorded as 12.5 or 14%¢ acnths.

E=iht

Eeisht for subjects at Tast Lansing Juniocr Hi School wes

measured with the subject standinz free, with the zras zt the side.

4 sliding anthrovometer with a horizont~l ura wis nloced in the

)

2idsazittal vlane. Heisht wes recorded fto the nezrest one fourth

of on inch. At ifuson Junior Hish Scheol the subjects were mezsured

standing a3zinst a w21ll, wit: the he=ls flat on the floor in cont-ct
with the wall =2s were the buttochks and shouldcrs. In all cases the

neasuremnent was taken and recorded by the instructor.

iei ;ht was recorded in inches to the nearest one fourth of an

inche.

The balence erm weirht mschine wzs used in ..ast Lansins. In

Meson a bathroom scale was used after it was checiked for accur:.cy
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and found that it needed no celibration.
l. The students wore asthletic suwiorters only.
2e Tleizht was deterisined =nd recorded by the instructor.
3. Yei ht w+s recorded in ovounds to the necrest one-h=z1f
pound.
Situns

-
]

Description: The student was con his bzack with le s eitended

Q.

and feet chbducted to shculder width. Zis hinds were nlaccd on the
baclt of his neck with the fin ;ers interlaced. 4 p rirer held the
znixles down, the heels being in contact with the 1qat or floor at
all timnes.

-

The student szt ug¢, turned to the left and touched the ri:ht

elbow to the left knece, returncd to the storting

5 wesiticn, then s=t
up, turned the trunk to the ri; it and ‘ocuched the left elhow to the
a2l
4L

rizht “nee. The exercise w.s revezted, alternating sidcs. nere

was no time liait, but the boys were not allowed to rest between

o

atteavtse.

Iy

¢

coring: Cne point for every orcperly executed acveaent.

n

Mexinua 1iait was set at €G.

Shuttle run

Descrivtion: Two v.rzllel lines (4 and E) we

>

e luced on the

floor 20 feet apzrt. Two 2x2x4 blocks of wood were clemced behind

line Z. Tre student stood behind line A. Cn the si nal "X 3
the student run to line 3, picked up one block, run bock to line A

and plnced the block behind the linej; he then ron vock to line B
and picked up the second blocit which he cirried ocross line A.

Prazctice runs were zllowed without tiaminz.

2%6) n
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Scorins: The score to the ne:rest tenth ci a szecond wis
rccordad.
“ulluos

Description: &t Zast Lansing Junior Ei:h a l-dder used for
hend over hand traveling was used for the pullupse At Mison Junicer
High School a chinniny bar w2s used. The pronated hand vosition
(bzck of the hand toward the fazce) was used. After assuainsz the
hanging position, the student elev:ted his bodry until his chin was
raised abcve the bar. He then lowered his body to a full hang and
again elevated his body as many tines as he was able, alwsys returning
to the full hang.

Scoring: One point for every properly couvleted pullupe.

Standing broad jumnp

Description: The student stood with his toes to the starting
tape. TFeet were abducted to shoulder width. Preparatory to jumping,
the student extended his arms and flexed his knees. The jump wes
acconplished by simultaneously extending the knees and flexing the
shoulder Jjoint. Practice jumps were allowed.

Scoring: The score w.s recorded in feet and inches and later
converted to inches.

Vertical jwap

Descrintion: The initial measurement consisted of having the
student extend one arm upward with the tips of the finrers touching
the measuring board or tape marked in inches. Students at HLast
Lunsinzg Junior High School used 2 bo rd and iason Junior Hizgh students
uzed tape. Feet were flat on the flcor and zdjacent to the wall.

The number nearest the extended finzer tips w-s reccrded. The boy

-
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then lowered his arm and moistened his finger tips in prevparation
to jump. He bent his knees and swung his arms bzackward. The jump
was accomolished by simultaneously extendinz the knees and thrusting
the arms upward. The finger tips of the arm used to obtain the
initial measurement touched as hizh as possible on the board or tavpe.
The number at the moistened s»not was recorded. The score was the
difference between the initial and final values.

Reliability and Objectivity of Sexual Maturation Indicator Assessments

The second-trial assessment values of primary and secondary sex
characteristics were used to denonstrate the reliability and objectivity
of the raters. These data were analyzed by Hoyt's Analysis of Yariance
test. For the purposes of this investizztion an assumotion of equal
intervals between the primary and secondsry sex characteristics scales
was m de, thus meeting the requirements of Hoyt's Analvsis of Variance
technique.

Treatnent of the Data

Cne-way variance analyses were applied to the data which consti-
tuted the devendent variables. F-statistics were derived from between
and within subcatezory mean squares of devendent v-riables, classified
according to SMIV, Pubic Hair and Chronolozical Aze. The Scheffe test
of multiple conparisonsl was employed to isolate subcategory differences

within dependent variables when significant F-ratics were detected.

lHays, William, Statistics for Psycholozists. Holt, Rinehart
and Winston, Chicago, 1963.




CHAPTER IV

RESULTS AND DISCUSSICN

The following results deunonstrate the utility of the S“IV
formula as a means of describing the sequential vhases of male
sexual developument as a voint value system. In addition they
demonstrate the ability of the SMIV groupings to show significant
and meaningful differences between the subcatesories of eisht
dependent variables, including aze, physical growth and motor
proficiency tests.

It should be noted that subcategory A of SMIV included boys
given a descrivtive value of 1.0 to 1.5+ Such a classification
mzkes 1t possible for an infant to be as:zi:ned the v=lue of 1.0 in
this subcategory as pre-sexual maturation. By reuuiring a vzlue of
l.1 as a minimum value, the mean age of this subcatezory would be
increased. In subcatezory E (4.6 to 5.0) the reverse relationship
existeds A full adult would ve rated at 5.0. The age range peraitted
by this classification would be narrowed considerably by requiring
that the maximum value for this subcatesory be 4.9. For the purposes
of this investization, all 1.0 and 5.0 scores were included because
the age range of the sample was narrow and the amount of misavpro-
priation was believed to be miniazl.

Reliability of the Prim=zry 2nd Secondary Sex Characteristics Sczles

The data used to determine rater reliability were collected on
the Saturday immediately preceding the week of as:essment of sexusl

18
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maturation and the eisht deoendent vsriatles. The three raters were
introduced to the primary and second ry sex char.ctcriztics scales
on the pictorial guide for gzenitalia rating initally one hour
vefore rating 2z randomly selected sam.le of twentv-six bast Linsing
Junior Hi,.h Zchool bovs. The boys were vlazced in r=undom order for
each of the two rating trials. FHoyt's Analysis of Variance technioue
was used on the second rating trial to determine the relianility
vetween raters. The first and second ratins trials were used to
detect witnin rater reliability. For the purooses of this investi-
gation it was assumed that there were egqual intervals in the primary
and secondary sex characteristics sczales and SYIV ¢s this was a
reguiremznt for use of Hoyt's Analvsis of Variance test.

The coefficients for within and between riater reliability (See
Table II) indicste the ability of the three raters to asree on the
descriptive rating to be assizned a boy for each vbedy region.

Table II Within and Zetween Rater Reliability of assessing prinary

and secondary sex characteristics, determined by Eoyt's
Analvsis of Variance.

FACIAL | AXILLARY| PUBIC | PENIS SCROTUM
WITHIN RATER I «30 <95 .96 94 .87
WITHIN RATER II .81 .86 «93 .89 .80
WITHIN RATER III 40 .87 .91 .96 94
BETWEEN RATERS 49 «95 «95 .76 .87

On the basis of the size of the reliability coefficients it is clezar
that raters hsd the sresatest difficulty =zs.eein<s on the ratin of
facial hair (.49) wnile the :reatest a reemcnt tetween ruters wass
noted for axillary and putic hair (.95). The rcnse of within rater

reliability coefficients was for facial hair .30 to .¢l; for axillary
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hair .86 to .95; for pubic hair .91 to .93; for venis develowvment
29 to .26 and for scrotum develoument .21 to .Sk4.

The size of the reliability coefficients for both the within
and between raters indicates that with the excenticn of fzcial hair
the primary and secondary sex char:icteristics scales were reliable
and objective tools for obtaining a numerical value for describing
the observable si:ns of sexual development in the male.

Comparison of Classification Systems (sce Avnendix C for status of data)

Table III provides a comparison of the chance in sample size
of the subcategories for the devendent vz=riable heizht as a result
of the clesssification systems SYIV, Pubic Hair and Chronoloztical Age.
Table III The reclassification of the depnendent vsriable heisht

according to the independent veriable sroupinzs SHIV,
Pubic Hair, and Chronological A:e, respectively.

(sMIv) sample (Pubic Hair) sample (:::cjmological sample
(a) 117 (1) 105 (11.0) 1
(B) 208 (2) 150 (12.0) 98
(c) 204 (3) 164 (13.0) 335
(D) 131 (4) 237 (14.0) 215
(E) 1 (5) 15 (15.0) 22

It should be noted that a chanze in the method of classification also
results in chanies in the number of subjects and summary statistics
in the subcategories within the clascification systean. For example,
in coavarative subcategories of SMIV, Pubic Ezir, and Chronolc;ical
Age the samocle size shows (4) = 117, (1) = 105, and (11.C) = 1.
Continuation of similar comvarisons batween S:IIV, Pubic Hair

and Chronologzical Ate throuszhout the remainder of the su:catesories
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results in the following samole sizes: (2) = 2¢&, (2) = 150 =nd
(12.0) = 985 (C) = 204, (3) = 164 and (13%.0) = 2%5; (D) = 171,
(4) = 237 and (14.0) = 215; and (=) = 11, (5) = 15 and (1%.0) = 22.
This redistribution of sample size indicates that althouzh the SHIV
was centered upon the Pubic Ezir ratinz, the corrective f.ctor of
the remaining four regions did effect the number within the subcate-
gories.

Tables IV, V and VI present summzary data in the form of neans,
standard deviation and saavle sizes for ezch subcatesory of the
classification systems of SHUIV, Pubic Hiir and Chronoloszical szge,
respectively, for the eisht devendent varizbles. It will be noted
that the F-statistic for each dependent varianle re=ched significzance,
regardless of the major classification used to obtain the suktcategories.
As a recsult of these findinzs one must look to the size of the means
and standard deviations and to the r=sults of the Scheffe test of
multiple comvarisons for information rezzrding the advantages which
one classification systea 2izht have over others.

Fizures 1-8 are graphic illustrations of the suamary data contained
in Tables IV, V and VI. Each devendent variable is individually
compared with the inde»nendent variables of SMIV, Pubic Hair and
Chronological Age. For the purposes of this investijation wider
ranse and narrower degree of one standerd deviation overlap between
the subcatejsories of the indevendent variables was used to indicate
the superiority of one classification syctem over another.

Figure 1, a couoarison tetween SH4IV znd Fubic Hsir classifications,
indicates that the ranse for the SHYIV classificntion systexn is lar .er

but the overlap of standard deviaticns shows no anoreciable differences.
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Fizure 2, a coaparison of the summary statistics for the
dependent vsriable heisht accordinz to the clas<~ifications of SHIV,
Pubic Huzir and Chronolo:ical Age, indicates that S¥IV h-s the lar jer
range and a smaller overlap between the standszrd deviation when
compared to Chronolosical Axe subcatezories. rnowever, the overlap
in standzrd deviations of S1IV and Pubic Hzir are very similzr.

A comparison between the su catesories of weizht for classifi-
cations according to SMIV, Pubic Eair and Chronolozical ize (see
Fisure 3) indicates a slishtly lzrzer range for the SUIV classification
cysten, but no aprreciable advantage for any claszification systen
in the anount of standard deviation bctween subrroup catezories.

Figure 4, a comparison of the dependent voriable situvs,
provides no meaningful differences in the size of the ranze or in
the amount of overlap between stzndzrd deviations of the clascification
svstems.

Subcategory comocarisons of shuttle run, cluassified according
to SMIV, Pubic Hzir and Chronolosical L :e (see Fizure &) indicate
a slizghtly larger ranse for the SMIV claszification systen but no
svstem appears to have an advantzgze regarding dezree of overlav in
the size of the standard devization.

Figure 6, @ comparison of the dependent variable vpullups
according to S!IV, Pubic Hair and Chronolo.;ical Are clussificzstions,
illustrates that the SMIV clascificz=tion system h s a larger range
but no superiority in standard deviation overlap is evident. Similar
results were detected for dependent variables standing broad jump

(Figure 7) and vertical junp (Fisure 8).
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Cn the basis of comnparisons tetweesn clascification syutemsb
rezardiny the total ran:e within =2 d-opendent variable, the S.IIV
system appears more discriminstory. hen conparing the size of
standcrd deviations with suocatezories of a decendent v:riable
with those of another clas=zification system it zovpezrs that no one
classific:zution systes has an advantage over the others.

Tables VII-XIV show the mean values of the eisht dewendent
variables, taken indevendently =zs classified by the systems of SIIV,
Pubic Hz2ir and Chronolozical Aze, tested for sinificant differences
within subcatezories by the Scheffe tect for multiple comparisons.
The clzscsificaticn systemn of Chronological Aze has only cne subject
in the subcztesory of (l1.0). Althcush this suzcatezory was included
for the s:ke of similarity between tables a discussion of results
is meaningzless.

Table VII, a comvarison of between subc tezory diffcrences for
the dependent v:riable Chronolczical Age, shows no significant
differences between subcatezories (1) and (2) of Pubic Luir while
all other comparisons between subc:tegories are sisnificantly different.
Significant differences between all subcategories were detected in
the classificztion system SYIV.

Table VIII, showing between-subcatesgory couvnzriscons for the
dependent v-riable heizht, indic=tes that clissification systems
of 8YIV, Fubic Hair and Chronolo:;ical Age are eousl in si-nificuznt
differences between means.

Table IX (devendent variable weizht) shows that a greater

number of between-subcatejory differences were detected in the S:IV

lHays, William, Statistics for Psychologists, Holt, Rinehart and
Ninston, Chicago, 1963.
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and Pubic Hair classification systems than by the classification
system according to Chronological Age. For examnle, weight
subcategory differences were detected in all groups of S!IIIV and
Pubic Hair classifications except A and B and D and E, and 1 and 2
and 4 and 5, respectively. However, in Chronological Age only the
subcatezories of 12.0 and 14.0, 12.0 and 15.0 and 13.0 and 1k4.0
showed significant differences.

Subgroup differences in situps (see Table X) were not detectable
at the 05 level in any of the classification systems. This is
believed to be due to the conservative nature of the Scheffe test.
Coimmparisons between subzgroups at the .10 level resulted in significant
differences in SMIV, Pubic Hair and Chronolozical Age, respectively,
between A and D, A and &, 1 snd 4, and 12.0 and 14.0.

Table XI, shuttle run, provides no apparent superiority in
any classification system as determined by the numnber of siznificant
differences found between subccotegories.

Similar results were detected when subcategory differences were
deterained for the dependent variable pullups, based on classifications
accordinz to SMIV, Pubic Hair and Chronolozical aze (see Table XII).
Between subcatezory comparisons for SHMIV and Pubic Hair classifications
resulted in siznificant differences between identical subcategories
(SMIV = A and D, A and E, B and D, B and E, C 2nd D and C =znd E;

Pubic H-ir = 1 and 4, 1 and 5, 2 and 4, 2 2nd 5, 3 and 4 2nd 3 and 5).
According to classification by Chronolozical Aze, sizgnificant
differences were detected only between ages 12.0 and 14.0 and 13.0

and lLFoOo
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Table XIII (standinz broad jumo z2s the dependent variable)
indicates that classification accordinzg to SMIV, Pubic Heir and
Chronological Age classification systems discriminate equally well
between subcatezories; namely, differences were detected at every
meaningful suvcztegory compnarison for all classifications.

Table XIV (vertical jump) shows that Pubic Eair and Chronolo  ical

a

Age classification systems result in one more significant su:catezory
differance than the SMIV classification system. This discrepancy
between classification systeuns occured when the Scheffe test failed
to detect significant differences between C and % subcatezories of
SMIV.

From the comparisons of the significant differences bhetween
subcategory means for the clas.ification systeus of SMMIV, Pubic H=zir
and Chronolopgical Agze as tested by the Scheffe test for multivle
comparisons, it is not possible to recommend any one system as
superior to the other two. However, it may be stated that classifi-
cations according to SMIV and Pubic Hair generally resulted in a
grezter number of subcate sory differences than a similar clascifica-
tion according to Chronolo:ical Age.

Tables XVa. and XVb. show the mean values of the eight ceoandent
variables <clessified according to SIIV, as tested for siznificant
differences within subcategories by the Scheffe test for multiple
comparisonse. These values vrovide the bzsis uwvon which the associa-
tions between SMIV subcatezories and the dependent variables of
chronological age, heizht, weizht, situos, shuttle run, pullups,
standing broad jump and vertical junp were studied. 4is demonstrated

in Tables IV, V and VI (summary data) the avslicztion of one-way
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variance analysis for deteruination of differences betwecen sub-
catezories within the SMIV claszification systemn resulted in
significant differences between these subcatezories for each depen-
dent variable. Results of the Scheffe test of multicle comnarisons
were as follows:

Chronolovical Aze - sisnificant differences were detected at every

ey

conparison between SMIV subcztegories.

Heizht = significant mean differences were detected between all

pairs with the exception of D end ¥, indicatinzt that 7zrowth in

heizht increases sisnificantly throushout the scale with the toszible
excertion of from D to ©. However, the snall saunle size of E (11)
malkes this a questionable cospzrisone.

Yleizht - all comoarisons except those betreesn 4 and B and between

D and § were siznificantly different, indicatins that between the
subcatesories of B to C and C to D the boys zzin a sisnificant

anount of weizht.

Situps - no siinificant differences were detected betveen any
comparisons at the .05 level of significznce. Kowever, beccause

the Scheffe test is conservative,l placing the siinificznce level

at .10 demonstrated siznificsnt differences b=tween SMIV subcatesories

of A and D and A and E.

Shuttle run - sisnificant differences were detected in 211 but three

comparisons; namely C and D, C znd E, znd D znd E. This finding

indicates that develovnment in agility did nct increase sinificantly

lEdwards, Allen L., Experimental Desizn in Psycholo-icaol Hcgezrch.

pel54, Holt, Rinehart and ‘inston, New York, 1960.



Table XVa

Lé

Mean values of four dependent variables classified according to SMIV,
tested for significant differences within subcategories by the Scheffe
test for multiple comparisons.

CHRONOLOGICAL

AGE (months) B c D E
MEAN 156.62 161.20 165.21 172.09
SAMPLE | 118. 208 206 132 11
A 154.17 |(2.43)2.45% |(2.43)7.03% | (2.68)11.04#](6.65)17.92%
B 156.62 (2.06)4.58*% | (2.34) 8.59%](6.53)15.47*
c 161.20 (2.34) 4.01%#](6.53)10.89*
D 165.21 (6.62) 6,.83%
HEIGHT (inches) B C D =
MEAN 60.81 63.41 65.54 68,18
SAMPLE |117 208 204, 131 5 R
A 59.57 1(0.99)1.24* [(0.99)3.84* |(1.91)5.97* |(2.77)8.61*
B | 60.81 K0.86)2.60% [(0.98)4.73% [2.77)7.37#
c 63.41 (0.98)2.13* K2,71)4.77%
D | 65.54 (2.77)2.64
WEIGHT (pounds) B o > E
MEAN 102. 89 114.70 126.95 141,27
SAMPIE | 117 207 203 131 1n
A 100.85 |(7.48)2.04 [(7.48)13.95* | (8.25)26,10%](20.45)40. 424
B 102,89 (6.41)11.81* | (7.24)24.06%|(19,56)38.38%
c 114.70 (7.27)12,25% |( 20,08)26.57*
D [126.95 k20.36)14.32
SITUPS > ; > T
MEAN .39 T7.45 79.11 9. 54
SAMPLE | 116 209 204 128 11
A 69.39 1(9.61)5.00 | (9.52)8.06 }](10.52)9.72 |(25.84)25.15
B Th.39 (8.07)3.06 (9.18) 4.72 |(26.18)20.15
c 77.45 (9.18) 1.66 |(25.34)17.09
D 79.11 1(19.56)15.43

* indicates significant differences between subcategories at the .05 level
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once the S¥IV subcategory of C was reached. This is a possible
result of the center of gravity stabilization at this point in
developuent, thus enabling better control in stop-and-zo movemnents.
Pullurs - significant differences were detected only between
subcatezories C 3snd D indicating that strensth in the upper body
does not significantly increase until subczategory C of S:IV. The
sample size (11) of E prohibits discussion of increese in strenzth
frona D to E.

Standing broad jump - siznificant differvnces were found bctween all

conparisons except D and E indicating that le; power does increase
siznificantly throushout most of the SMIV scale. Zecause execution
of the standinj; broad jumnp requires agility as well as lez povwer,
it is not surorising that the results of shuttle run agree with
those of the standinz broad jump.

Vertical jump - sijnificant differences between comvarisons in all

but A and 8, C and E and D and E were detected. In this reszect

the vertical juno differed from the staniins broad juan. =ss5 mentioned
earlier, it is believed that the additionzl co.ivonent of azility in
the stznding broad jumn resalted in si.nificent differences in the
earlier agese.

Since siznificant differences in chronolo ical asze were denon-
strated at every comparison between SMIV subc' tegories, a lo3jical
extension of this investigation was undertaxen. Feicht, weizht, age
and S$4IV grids were develoned usinz the inforaation of the mean asze
for the S$YIV groups conbined with the heisht and ase an: weizht and

. . . 1 . . . . .
age Grids of Meredith. Meredith's 4rids provide a lon-itudinal

Copies may be secured throuzh the order devartuients of the Americzn
edical Association, 525 N. Dearborn St., Chica7vo, Illinois, 60610, or

of the National Education Association, 1201 Sixteenth &t., N.W.,
Mo altammd~nn T N ONNZL



Table XVb
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Mean values of four dependent variables classified according to SMIV,
tested for significant differences within subcategories by the Scheffe
test for multiple comparisons.

SHUTTLE RUN B c D E
(seconds
MEAN 10.62 10.26 9.95 9.76
SAMPIE | 115 204 192 128 1
A 11.08 [(0.31)-0.46%* | (0.31)-0.82* |(0.31)-1.13%* | (0.80)-1.32%
B 10.62 (0.27)-0.36*|(0.28)-0.67* | (0.80)-0,86*
c 10. 26 (0.32)-0.31- | (0.83)-9.50
D 9.95 (0.83)-0.19
PULLUPS B c D E
MEAN 2.57 3.26 4.59 6,72
SAMPIE | 110 198 199 131 1
A 2,34 |(1.08)0.23 ](1.08)0.92 | (1.14)2.25% |(2.86)4.48%
B 2.57 (0.,92)0.69 | (1.02)2.02% |(2.77)4.15%
c 3.26 (1.02)1.33* |(2.83)3.46%
| D Le59 (2.83)2.13
3,?:,¥°m BROAD B c D E
MEAN 66.19 72.16 76.02 81.27
SAMPLE | 115 206 196 121 11
A 62.16 1(3.39)4.03* |(3.39)10.00%1(3.76)13.86* | (9.12)19.11*
B 66.19 (2.86) 5.97%1(3.29) 9.83* |(10.78)15.084
c 72.16 (3.39) 3.86% | (8.93) 9.11#
D 76,02 (9.09) 5.25
VERTICAL JUMP B 5 > =
MEAN 13.90 16.03 17.19 18.64
SAMPLE | 116 205 200 129 11
A 13.17 | (0.91)0.73 J(1.14)2.86% ](1.23)4.02% K 2.99)5.47*
B 13,90 (0.92)2,23* 1(1,08)3,29* Igz.zz)g,zy
c 16.03 (1.08)1.16* |(2.92)2.61
D 17.19 kz.zgn,n

* indicates significant differences between subcategories at the .05 level
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record of physical growth of boys beginninzg at are four and termina-
ting at age eijhteen. There are five channels for hei:zht and weizht,
respectively. Channels for heizht are divided into tall, moderately
tall, average, modasrstely short and short, resvectively. Channels
for weizht include heavy, modesrztelv heavy, averazze, moder=tely
lizht and 1li;ht. For the vurvoses of this studyv, the iferedith 3rids
were modified to include only the ages of 11.6 to 17.0 years. Ezach
channel was divided into three equal sub-channels which were labeled
#l, #2, #3 reading from top to bottom. The heiyht and aze 3zrid has
heizht on the ordinzte and aze in six month incremnents on the abscissa.
A similar pattern is followed for the grid depictinz weiiht and aze.
ileredith's Grids were utilized because in the author's ovinion they
represent the most complete and simnly illustrated growth curves
available on boys.

In order to clarify the function of the S.IIV zrids that were
developed as a result of this investiszation, the following sam-le
is given. Supvose that two boys, Alvha and Beta have the following
characteristics. Aloha is 1b years and O months old with a SMIV
rating of 2.0 while Beta is 1% years and O months old with a SIV
rating of 4.0. Both are 52 inches tall and weith S0 pounds. By
coaparing the heisht, weight and aze grids of Meredith, which =are
the same as the ordinates and unper abscissa of the heisht, weisht,
age and SHIV grids, the following classifications result. (See Fizures
9 and 10)

2y entering the heigzht, aze and S'M1IV grid at the upper abscissa
value of 14.0 years and moving downward to the height in inches of

58, Alpha's height and aze subchannel is Short #1 designated by
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on the grid. By followins the samne procedure for the upver abscissa
value of 13.0 years and height of 5% inches, Z“eta's suichennel is
Yoderately Short ;'2, shown as on Ficure 9 for heizht and age.

By enteringy the weisht, age and SMIV grid on the upner abscissa

for 14,0 years and novinz downwvard to the ordinste vailue of 9O
pounds, Alpha's suichznnel of weisht and ase is oderstely Licht £3,
designated byc:). Following similzr procedures for the upper advscissa
value of 13.0 yezrs and ordinate vizlue of €0 »nounds, =eta's sub-
channel for weizht and age is Moderately Lisht #1 indicated by
The Meredith height, weight and zze body type, a combination of the
suichannel v=zlues for ﬁeight and weisht, for klpha is (Short #1,
Moderately Lisht /1) and for Beta is (Moderately Short /2, Moderczctely
Licht #1).

To obtain the SMIV body type, a similar procedure is followed

in the heipght, weisht, aze and SMIV zrids, utilizing only the lower
abscissa and the ordinete. Alvha's SMIV body tyve, represented by
on Fisures 9 and 10 for a heizht of 59 inches, wei:ht of S0 pounls
and a SiIV of 2.0 beconss (Moderstely Short 2 oder-tely Li:cht #1)
whereas Zeta's SM4IV body type for the sazne heisht and weiszht, but a
SHMIV of 4.0 becoumes (Short #1 oderately Licht 7#%) illustrated by
on Fisures 9 and 1l0. It is appzrent that the SHIV body type considers
the sexual maturation of the early-and-lecte-maturinsy boy and zdjusts
the hei:ht and weisht subchznnel accordingly. The classificztion of
Aloha, the late-maturing boy, was modified from a heisht, weizht and
aze rating of (Short #1 ioderately Li 'ht #3%) to a SIV body tysce of
(foderately Shnort #2 Moder=tely Li:ht #1) mcving uo tws subchannels

on each srid. The early-nsturinz boy, ‘eta, chanzed fror (Moderately
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Short #2 Moderately Lisht #1) to (Short #1 Moderately Lisht #3)
moving down two subchannels on each gride.

The lczical step after determins a SYMIV body tyve (for comnlete
Height, Weight, Age and SMIV Grids see Appendix D) is to develop
a set of standards in the form of tables for aze, hei:ht, weizht,
situps, shuttle run, pullups, standing broad juup and vertical ju:p
based uvpon this body type and SMIV subcatezory. An exza.ple of the
proposed standards is shown on Table XVI. The utility of the proposed
standards is shown by the followinz exaanle. If a boy with a SMIV
classification of Moderately Tall #2 and Moderately Heavy #3 wished
to determine his physiczl growth and motor perforaance status in
comparison to peers of similar maturity and body size, he would enter
the table at his avoropriate SMIV body tyve and SHIV classification
and deteraine the mean score and standard deviation for aany of the
variables listed. Due to the sunall sample size in a vast majority
of the standards presently developed, only a representative exaaole
showing two SMIV body type categories is given. Althoush these tables
represent the most comvlete data, they fall far short of the necessary
sample size to test for significant and meaninzful differences between

and within categzories.
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Table XVI = Proposed Table of standards for SMIV body types.

SHIV BODY TYPE HEIGHT=MOD TALL 2 WEIGHT= MOD HEAVY 3
AGE HEIGHT [WEIGHT SITUP BHUTRUN |PULLUP BTBRJUMHVERJUMP

(A)

mean | 154.0 | 63.0 115.0 | 99.0 11.0 2.0 60.0 |10.0
8.d, 0.00 0,00 0.0Q 0.00 0.00 0.00 0.00 0.00
N 1 1 1 1 1 1 1 1
ég&n 162.0 64.7 121.0 #9.0 9.9 1.0 63.0 1300
S8ed. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N 1 1 1 1 1 1 1 1
(c)

mean |163,0 65.08 121.4 93,2 9.8 2.60 74,0 18.2
8.de 6.40 «51 2.70] 12.97 3 2.42 10.58 2.59
N ; 5 5 5 5 5 _ 5 P 5
mean [167.33 [66.23 | 124.44] 85.0 9.42 5.12 | 80.55] 18.33
st. 5.2"" 1.24 300""‘ 22.25 .""3 30“’0 6016 1058
N 9 9 9 9 9 9 9 9
()

mean

ls{.d. (no Jalplo avyailablé f.n this rrou-ettioml Ttu)
Iﬁl_v BODY TYPE HEIGHT= MOD TALL 2 WEIGHT= AvERAGE 1
(4)

mean |146.0 | 61.5 | 100.0| 76.0 | 11.8 | 2.0 56.0 | 11.0
Sede 0.00 0.00 0.00] 0.00 0.00 0.00 0.00 0.00
N 1 1 1 1 1 1 1 1
(B)

mean |161.0 | 64.85 | 111.5 | 8o. 9.85 | 1.5 77.0 | 15.5
8ede 9090 21 o?l 26.16 ol"g 2.15 80“’8 2.12
N 2 2 2 2 2 2 2 2
(c)

mean 162.5 65.75 114,.5 94,5 9.6 2.5 87.0 19.5
S.d. 9‘19 0035 o?l 6036 .l+2 2.12 1ol+l 071
N 2 2 2 2 2 2 2 2
(D)

mean 158,33 | 65.66 118.33] 65.33 | 10.53 2,66 70.66| 15.0
s.d, 8.39 «29 1.53] 29.19 15 | 1.15 1b.64] 1.73
N 3 3 3 3 3 3 3 3
(E)

mean (no spmple aviilable in this drou-u#d.onal dhta)
S8edoe

N
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Future plans call for continued collection of data to insure

adeyuate samcle sizes within each of the S7IV subcatecgories.



CHAPTER V

SUMIARY, CONCLUSICNS, and RECCMIENDATICHKS

SUMMARY

This investisztion was initiated in the winter of 1966 as a
study of the association between sexual maturation and chronological
age, height, weight, situvs, shuttle run, pulluvs, stzanding broad
jumo and vertical juuv. Cross-sectional dz2ta were secured during
two testing periods, the first being in Janusry of 19€6 and the second
one year loter. The sencle consisted of white m=2les ranging inbage
from 143 to 182 months of upper middle class backzround in the public
Junior Hish School in East Lansinz, Michizan and of middle to lower
middle class backgrounds in the public Junior Hizh Schocl in Mason,
Michizane.

In order to study the association between sexual maturation
and physical growth and motor nerformance, it wos necesszry to assess
the sexual mzturztion level of vzrious individuals. Scales of primary
and secondary sex chsorzcteristics were develoned and tested for within
and between rater reliability. Three classification systens, S:IV,
Pubic Hair and Chronoloiiczl Azge were used to sroup the deonendent
variables. An attempt to determine the suneriority of one clasc<ifi-
cation wes investizted by: (1) cowmparins the chanze in s=mole size
within the subcategories of a devendent variable for each classifi-
cation system, (2) comparing the ranjes of the various subcotesories

within each classification system with those of other clussification

56
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systems, (3) convaring the deg-ee of overlao in standsrd deviation
between subcategories of the three clascification systeams and
(4) comparing the significant differences between subc-tesories
of the three classification systems as determined by the Echeffe
test for multiple comparisons. The association between sexual
maturation and the phvsical growth measures and motor performance
scores was discussed on the busis of the sisnificant differences
detected between SMIV subcategories by the Scheffe test for multiple
comuAarisonss

The purposes of the investization were as follows:

(1) To develop reliable and objective scales for the assessments
of primary and secondsry sex characteristics in circumpubertal males.

(a) to arrive at a descriptive value of sexual maturation
based on a formula which utilizes the scales of primary and secondary
sex characteristics.

(2) To compare the summary dsta of vhysical growth znd motor
verformance of individuals grouved according to a sexual maturation
indicator value with simil=ar dzte on boys gzrouved accordinz to a
value from assessment of Pubic Hzir and Chronolo jiczl Age, respectively.

(3) To study the association between subcategories srouped by
sexual maturation indicator values (indeovendent variable) and the
dependent variables of chronologzical age, heisght, weiszht, situvs,
shuttle run, pullups, standing broad jump and v:rtical juud by
comparing significance within and between suicategory differences.

The results of this investigation bascd uvon the cross-sectional

data collection of circumoubertal mzales are zs follows:
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(1) Scales of the primary and secondzry sex charucteristics
were deaonstrated as reliable and objective with the excztion of
the secondury sex characteristic of facial hair.
(2) A comparison of methods (3"4IV, Pubic Heir and Chronolozical
ige) for classifyinz individuals denonstrates that:

(a) the total ranze of the devendent vzriable values is
zrezter when based on the SHIV classsificotion system than for the
cleszific:tion systems of Pubic Hzir or Chronolo :ical Aze.

(b) a comperison of the staniard deviation size, used as
a bzsis for determining homogzeneity within subcategories does not
demonstrate the superiority of any classific=tion systemn.

(c) the Scheffe test of multivnle comvzarisons bztween
subcatesories within the S¥IV, Pubic EH=zir and Chronolo ;ical Asge
systems generally results in more botween-subgzgrouv differences in
the S4IV and Pubic EFair classifications than in subcatezories class-
ified by Chronolo;ical Aze. No differences in number of between-
subcategory differences are detected when SYIV is coap .red with
Fubic E ir classification.

(%) “Then clas-ified accerding to SMIV there =z=re gisnificsnt
differences between the subcatezories of ezch dependent variable
of chronoclo j;ical zge, heisht, weizht, shuttle run, pullucs, standing
broad juip and vertical juup. No siznificant between-subcatesory
differences are detected for the decendent variable situns. The
results of the multiple comparisons are as follows:

(a) SJIV groupin-'s differ sisnificantly in chronolozical
age 1n every comparison within asrouningse.

(b) Heisht(inches) as classified by SMIV is siznificantly
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different in all compzrisons except D and U which may be =z result
of the small samcle size in E.

(c) "eisht(pounds) is not sinificzntly different between
A and B and D and &, but is significsntly differcent between all
other subcategory comparisons.

(d) Situps do not differ sisnificantly between any
subcategory comvarison.

(e) Shuttle run is siznificantly different between all
subtcatezories exceot C and D, C and E, and D and E.

(f) The only siznificant difference in pulluvs is between
subcate jories C and D.

(g) Siznificant differences in standing broad jumnp are
found in all comvarisons but D and E.

(h) Vertical jump failed to show significant differences
between subcatesories A and B, C and ¥ and D and E but do show

significant differences in all other subc:itescry coaczrisonse.

CONCLUSIONS

(1) Cn the bosis of the findinss rerorted herein, it may be
concluded that the »rimary and secondary sex chzracteristics scales
are reliable and objective with the exception of secondary sex
characteristic fzcial hair.

(2) 7hen grouning circumpubertzl mzles for physiczl srowth and
motor performance the classificztion systems SMIV zand Fubic Eair are
superior to a classificstion by Chronolosgical A e when the criteria
of maximum range within a cluscificetion system end sreatest homo-

geneity within subcateszories is apolied.
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(3) The conclusions of this investigation of the association
between sexual m-turation as deteruined by S.1IV suicutegcries,
and physical growth and motor wroficiency in males is as follows:

(a) when classified according to S- IV, indications are
that growth in stzture increases signific:ntly between suucztegories
thrcushout the scale with the possible exceotion of from D to E.
This insiznific:nt difference is attributed to the snall sample size
in E.

(b) the dependent variable, weizht, does not vory siznifi-
crntly from SiIV zrouv A to B and D to E, incicatin:g thet weizht
increases siznificantly as the boys pass throush the other S.IIV
grounings of B to C and C to D.

(¢) the ability to do situoz does not increase siznificontly
between any S:lIV cztegories. This may bs a result of the imoosed
uosner limit of 99.

(d) shuttle run scores indicate that prosress in agility
is not enhanced once the S5.4IV grouving of C is reached, but until
this poinc of sexual maturation, agility improves !etween successive
subcate jories.

(e) 2s tested by pullurs, the strength of the ucver zarms
is distinctly different between subgroups C and D.

(f) the standing broad jump indicates that leg power increases
significantly throughout the S4IV sczle with the vossible exce.tion
of groups D to E.

(g) vertical jump, another indicator of leg power, shows
no significant increase between SMIV groups A and B. However, there

is a significant increase in the group mean between each successive
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group with the exception of insignificzant mean differences between

groups C and E and D and E.

RECOMMENDATIONS

(1) The usefulness of the secondary sex characteristic facial
hair needs to be re-examined by conducting another test of rater
reliability.

(2) A longitudinal follow-up of the present sam>le should be
undertaken in order to determine the length of time snent in any of
the phases of sexual development. A longzgitudinal study of the
association between sexual maturation indicators and vhysical growth
and motor proficiency may ascertain informaticn which is masked by
cross-sectional analyvsis. |

(3) The SMIV body type tables need to be comoleted by collecting
additional crosc-sectional data to insure aovpropriate samcgle sizes

within each SMIV body tyve and SHMIV subcatesorye.
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APPENDIX A

Primary and Secondary Sex Characteristics Sceles

facial
no hair
unvigmented hair at sideburns
downy, lightly pizmented hair at corners of uvoer livp
lizhtly pizmented, coarse hair visible on upver lip
terminal mustache

axillary
no hair
slight, unpigmented hair
downy, lightly pizmented hair in one or both armpits
small area % to 1 inch of pizmented, coarse hair
coarse, curly, well-developed hair

cubic
no hair
downy, unpismented hair
sparse picmented hair, note it is straizht
curly, coarse, pizmented hair, but not extensive
hair extending to medial surfzce of the thi:hs

venis

early childhood

slizht growth evident

increase in shaft length, glans proportionately small
total incrrase in length and diameter of shaft
maximum size

scrotum z2nd testes

early childhood

scrotum and testes visibly laruer, one testes may show lower
than the other

one testes definitely shows lower than the other

scrotum shows darkness bezinning

maximum size and darkness

Y - LX
formula: X + 5 = + - =
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APFENDIX C

Status of Dsata

"he dnta nresented in this investiiition is the fir=t dz=ta

cf a lon~<itudinal study. Consejuently, rstier than »rint the

4 t: st this timne, the d2ta will be keot for increcticn . ¢ the

[

.

fui.n iner.,y Lesezrch Latoratory, “onen's Intrzaur-l Zuliding,

“ichigan Htate Yniversity, Tnst Lensin;, ichiszn.
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HEIGHT, AGE and SMIV GRID

.‘L‘?;ICAL 12l.6 13.0 l}I.G 14,0
| /7 | |
e 2 3
TALL 1
67 / '
2
v “/
%66 / / 3
g
£ / /
DERATELY/ 1
Y 4
TALL | /
{2
O | /
63 I I/ /
| 3
SMIV 62 I / 10 2.0Av E 3.O$G E L.,0 5.0




n

CHROHO- WEIGHT, AGE and SMIV GRID
ﬁmua.s : 13.0 13.6
I |

14 EY

145

Ly
130
| mos
|78
125
. : - /
120 4
/
r |

RATING 115 . 1.0 2.0 3,0
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