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The overall and long-range purposes of the Medford Boys' Growth Study are: (1)
to construct physical and motor growth curves and growth acceleration curves of
boys seven to 18 years old; (2) to relate these traits to physiological maturity,
physique type, nutritional statue, socio-personal adjustment, interests, and scholastic
aptitude and achievement; (3) to trace, longitudinally, the development of all traits
mentioned above for boys who become athletes, honor-roll students, and school and
organizational leaders; (4) to contrast all these traits for boys who make and do not
make interscholastic athletic teams, those who score high and low on strength tests
and batteries, agility and running speed, reaction time, and muscular power; and (5)
as concomitant studies, to revise and construct strength and other tests for boys of
all ages, and to determine inter-relationships of various traits at various ages. The
project permits three types of growth analyses (cross-sectional, longitudinal, and
convergence), listed in eight categories: (1) maturity factors, (2) physique type, (3)
body size measures, (4) strength elements and batteries, (5) motor tests, (6)
scholastic aptitude and achievement, (7) psycho-personal adjustment, and (8)
interests. Results, individual differences, and conclusions are discussed in detail for
each of the specific test items. (BP)
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CONTRIBUTIONS AND IMPLICATIONS OF

THE MEDFORD, OREGON, BOYS GROWTH STUDY*

Fourth Edition

H. Harrison Clarke, Principal Investigator
Research Professor of Physical Education

University of Oregon

Purposes and Scope,

The Medford, Oregon, Boys' Growth Study was initiated during the academic
year of 1956-57; the last testing year of the project is 1967-68. The overall
and long-range purposes of the Medford Boys' Growth Study are as follows;

1 To construct physical and motor growth curves and growth acceleration
curves of boys seven to eighteen youirs of age for such traits as the
following: body size, muscular strength, muscular endurance, and
motor ability performances.

To relate these physical and motor traits to physiological maturity,
physique type, nutritional status, socio-personal adjustment, interests,
and scholastic aptitude and achievement.

3. To trace longitudinally the development of all traits mentioned above
for boys who become athletes, honor-roll students, school and organ-
ization leaders, and the like.

To contrast all traits in the study for boys who cake and who do not
make interscholastic athletic teams; to make similar contrasts for
boys who score high and low on strength teats and batteries, agility
and running speed, reaction time, and muscular power.

5. As concomitant studies, to revise and construct strength and other
tests for boys of all ages; and to determine the inter-relationships
of the various traits included in the study at various ages.

,StoPe,

The total project was designed to permit three types of growth analyses,
as follows: cross-sectional with 40 boys at each age from 9 to 15 years in-
clusive; longitudinal series with approximately 100 boys at each age 7, 9, 12,
and 1D years; and convergence at the end of four years, utilizing the boys in
the longitudinal phase at over-lapping years.

To the date of this report, 61 graduate studies have been completed; forty
have been doctot-al dissertations and twenty-one have been master's theses. The
greatest concentration of studies has been in the elementary school ages, since

Fla

*Terminal date, this report: April 20, 1968.
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testing at these a ea was completed first. The least number of si:udies

plated has been at the senior hi h school level inasmuch as testing is sti

progress at this level

SubiectLs

The number of subjects tested each year at the different ages is shown on

the iollowing chart. The diagonals starting at ages seven, nine, twelve, and

fifteen years are the same boys tested annually. At each of these ages (except

seven years), additional subjects were included in 1959-60.

7 9 10 11 12 13 14 15 16

1956-57 109

1957-58
1958-59
1959-60
1,60-61
1961-62
1962-63
1963-64
1964-65
1965-66
1966-67
1967-68

93 40 40 79 40 40 94

93 88 64

81 75 61

128 107 95

108 83

104 78

93 69

85

17 18

70
47

84
77

87 70
82

76
66

69

56

44

42

TOTALS 109 93 174 256 223 290 280 266 340 315 282 189

In all instances, the Medford boys were tested within two months of their

birthdays, in order to assure reasonable homogeneity as related to chronological
age

Tests

A listing of the test items included in the study follows:

1. Maturity Chronological age, skeletal age, pubescent devel-

opment.

2. RhyliguLtyw Somatotype components.

3. actikflitalpasta: Body weight, standing and sitting heights, leg
length, hip width, girths of upper arm, chest, abdominal, buttocks, thigh, and
calf, lung capacity, Wetzel Grid, and skinfold measures over triceps, apex of
scapula, and lateral abdomen.

4. Strength elements and batteries) Grip strength, back lift, ag lift,
arm strength tests, Rogers' Strength and Physical Fitness Indices, eleven cable-
tension strength tests of muscle groups throughout the body.

5. Motor tests: 60-yard shuttle run, standing broad jump, and total body
reaction and movement times.



Scho

3

tude 4nd evemen Grade point average and follow-

ing tes s depending on age and teating year; California Mental Maturity (Forms

$ and Secondary), 0 is Quick-Scoring Beta (Forms Al B, Em, Fm), Otte Quick

Scoring Gamma, Stan ord Achievement (Elementary, Intermediate, and Advanced)

Gates Reading (Primary and Advanced), Iowa Test of Educational Development.

7. Ps cbo"Pe onal Ad u tment: The following tee.., deprne -7,- on age and

year: Sociometric Questionnaire, Cowell Personal Distance Scale, Cowell Social

Behavior Trend, Adjective Check List, California Psychological Inventory, Men-

tal Health Analysis, and Level of Aspiration.

8. Interests: The following depending on age and testing year: Child-

ren's Interest Blank, Adjective Check List, Dreese and Mooney Interest Inven-

tory, What I Like To Do, Ruder Preference Record (Forms D and Vocational),

Garretson and Symonds Intereet Form, Strong Vocational Interest Blank.

Undlr"ar......210"fic"1.492
of Evaluative Instruments

EssWp1,..

The Oreulich-Pyle method of evaluating skeletal age from wrist-hand x- ays

consists of assessing some 30 bones and epiphyses. This process is quite time

consuming; considerable advantage would result from reducing the number of

these aesessments, provided there was no appreciable loss in the validity of the

ratings. For boys 9 to 15 years inclusive, Hayman (26)* obtained a multiple

correlation of .9989 between the skeletal age of all bones and four bones located

longitudinally in the center of the hand: the capitate, metacarpal III, proxi-

mal phalanx III, and middle phalanx III. The difference between the skeletal

age means by assessment of the total hand and by assessment of the four bones

was .15 month (about five days); the t ratio was .03.

Pubescent Assessment

Degutis (13) compared the skeletal ages and various physical and motor

factors with the pubescent development of 10, 13, and 16 year old boys. Pubes-

cent assesements were based upon pubic hair and genital development according to

Greulich's five-point categories. The conclusions which may be drawn from this

study are as follows:

1. Of the three ages studied, physical maturation was differentiated by

pubescent assessment most effectively at 13 years of age, although it was not so

sensitive to maturational changes as was skeletal age. While the distribution

by pubescent assessment of 13 year old boys disclosed some boys at this age in

each of the five pubescent categories, most of them were equally distributed

in Groups 2 and 3. At age 10 years, nearly all boys were classified in Group 1;

at age 16 years, they were mostly in Group 5 but with some in Group 4. Consid-

erable overlapping occurred in the skeletal age ranges of adjacent pubescent

groups at each chronological age.

*Numbers refer to "Graduate Theses" listed at end of this report.
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2, With few exceptions, 13 and 16 year old boys who were advanced in pu-

bescent development for their respective ages had higher mean scores on body

size, strength, and motor tests. Mostly, the differences between the means

were significant.

3. At 16 years of age, a significantly greater percentage of ectomorpha

ware found in Group 4 than in Group 5, thus indicating retarded maturation.
Other comparisons of distributions by somatotype components were not signifi-

cant

General Maturit Indicators

Through factor a alysis by principal axes solution with varimax rotation

Burt (5) obtained a .961 loading wtth sk3letal age on Principal Axes Factor I

for 13 year old boys. Other high loadings on this factor were: .900 for the

product of cheat girrh and height and .860 for body weight. The varimax rota-

tions produced three factors, named as follows: Body Bulk, Strength Maturity

Lag, and Linearity of Bone Structure. To designate a General Haturit- Factor

(OF), a multiple correlation of .95 was obtained between the maturity factor

and the chest girth-height product (CG x 8) and leg length (LL). The follow-

ing T-scale regression equation resulted:

CHF .1 2.15(M) 4. 7.59 (90GxH) 74.68

(Sri

The standard error of estimate for this equation was 3.12 T-scale points.

A subsequent comparable factor analysis with a larger number of 13 year

old boys was conducted by Medford project assistants; verification of Burt's

findings did not result.

Willee (61) conducted a similar factor analysis with pre-pubescent 9 year

old boys. However, he was qnsuccessful in obtaining a general maturity facIr

as skeletal age only loaded .611 on the first principal axes factor. From Lhe

varimax rotation, five factors were obtained; these factors ware named Height,

Ectomorphy-Endomorphy, Leg Strength, Relative Lung Capacity, and Grip Strength.

With advanced pubescent 16 year old boys, Torpay (55) obtained results

similar to those by Willem. His rotated factors were named Ectomorphy-
Endomorphy, Lower Body Strength, Body Bulk, Gross Arm and Shoulder Endurance,

and Relative Sitting Strength.

Somatomis

In a longitudinal somatotype study of the same boys from 9 to 12 years of

age by Sinclair (50), multiple correlations of significant magnitude to war-

rant prediction were obtained between two of tho components, mesomorphy and

ectomorphy, and various other measures. These correlations and their regres-

sion equations follow.



Ccmpm Ape Re °on Divati

EndcmorOhy 9 .911 -.86 (mescmorphy) -,39 (ectomorthy)

-.25 (heipht) + .09 (weiplit) + 15,58

10 .935 81 (mescmorPhy) + .12 (upper arm
p,irth) -2.17 (nonderal index) + 32.58 35

11 947 80 (mescmornhy) -.46 (heipht)
+.13 (weirht) + 22,29

12 .945 .76 (mescmorphy) -.42 (heipht)
+.11 (weipht) + 20.87

Ectomorphy 9 .918 30 (endcmorphy) -.54 (mescmorrhv)
+1.06 (pcnderal index) -7.6

10 926 2.10 (nonderal index) -24.54

11 .949 2427 (ronderal Index) -26,67

12 .943 2.40 (ronderal index) -28,36

.38

Munroe
for 13 year

Comment

Endcmorphy

Mescmorphy

Eetanorphy

36

.38

38

34

.38

(40) canputed similar multinle correlations with scmatotym ccmpcnents

old boys. His multiple correlatiens were as fcalcms:

Repressicn Eiution a est

.887 -1.86 (ponderal index)
+.17 (leg length) + 23.08 .48

.900 -2.16 (ponderal index)
.68 (Endcmorfhy) - 34.66 .28

.964 2.30 (ponderal index) 27.02 .31

Sheldo Trunk Index

A recent somatotype assessment proposed by Sheldon is based on the trunk in-

dex, the adult height, and the minimal index of height-over-cube*root-of-weight.

The trunk index is the area of the thoracic trunk divided by the area of the ab-

dominal trunk. According to Sheldon, this technique provides a quantitative

differential between mesomorphy and endomorphy, appears to be constant from age

three years to old age, and is derived objectively.

Morzon (39) compared the trunk index* and anthroposcopic methods of somato-

typing and their relationships to selected tests of maturity, structure, and

*Acknowledgements are made to Dr. William H. Sheldon for making the somata-

type assessments by the trunk-index method.
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motor ability for the same 106 boys at ages nine thto gh sixteen years. Among

the results: (a) The correlations between somatotype components by the two

assessment methods ranged from .394 to .758 for the various ages. (b) Gener-

ally, the trunk-index method produced higher somatotype designations of compon-

ents for all ages than did the anthroposcopic method, (c) The trunk-index method

4dentified more boys as endomorphs and endo-mesomorpho; the anthroposcopic method

identified more boys as mid-types. (d) The highest correlation of A physical

variable with the trunk index was .678 for chest girth/abdominal girth at age

sixteen years. (e) The somatotype components by anthroposccpic assessment cat-

related higher with the experimental variables than did the :grunk-index assess-

ment for 91 per cent of the comparisons where a significant difference occur-

red. (f) Generally, the structural tests correlated best with somatotype com-

ponents; none of the cortelations with maturity was significant; standing broad

jump, bar push-ups, and Physical Fitness Index consistently correlated signifi-

cantly with ectomorphy.

Skinfold Mea

Grainy (20) studied the relationship of skinfo d measures of twelve year-old

boys to various maturity, physique, strength and motor measures. Skinfold mea

surements were taken at the back of the upper erm, at the inferior angle of the

scapula, and at the mid-axillary line at the level of the umbillicus (abdomen

fat), As part of his study, Geser investigated the possibility of reducing the

number of skinfold measurements necessary to adequately determine the relative

amount of adipose tissue on the body. Using the composite of the scores of the

three skinfold measures as the criterion, he obtained a multiple correlation of

.995 with arm fat and abdomen fat as the independent variables.

The correlation of abdominal fat with skinfold total was .963

S trah Index Sim 1 fieation

Carter (6) simplified the administration of the Rogers Stvength Index (SI)

test for boys separately at upper elementary, junior high, and senior high school.

Matiple correlations between .977 and .999 were obtained between the Strength

Index, the dependent variable, and items of the test, the independent variables.

Regression equations were computed for each of the multiple correlations so that

predicted Physical Fitness Indices could be obtained from existing Strength Index

norms. The multiple regression equations were as follows:

Upper Elementary Sdhool B R = .977

SI 1.05 eg lift) + 10.92 (push-uns) + 133

Junior 1.1 School
SI = ETT-

s: Aa R = .987
(arm strength) + 286

B: R = .998
(arm strenpth) + 5 19 (right grip) + 129SI = 1.12 (ler lift) 4. 99

SI

SI

Senior Hiph School Boys: R = .985

= Tlirrrinifti-FY-23-..larm
strength) -1. 499

B: R = .996

1.07 (ler lift) + 1.06 (arm strength) + 1.42 (back lift) + 194



Elementar School St en h Teats

Utilizing 18 of Clarke's cable-tension strength tests, Schopf (48) con-

atructed a strength test for boys in grades four, five, and six. By multiple

correlation, four strength tests were selected to compose a Strength Composite

batcery; shoulder extension, trunk extension, knee extension, and ankle plantar

flexion. Strength norms were developed based on the method used by Rogers in

preparing Strength Index norms. A Strength Quotient was derived by dividing the

normal inco the achieved Strength Composites and multiplying by 100 thus a

Strength Quo ient of 100 is a median score.

fitaadins,.ame..1101

With twelve year old boys as subjects, Flynn (18) studied four ways of

scoring the standing broad jump as a muscular power test: distance jumped, dis-

tance jumped x body weight, body weight/distance jumped, and leg length/distance

jumped. The highest intercorrelations among theue criteria were -.848 and .753

between leg length/distance and distance jumped and weight/distance respeettvely.

With one exception, the other intercorrelations were significant; the significant

correlations ranged from .43 to -.55.

Each of the four standing broad jump criteria was intercorrelated with

strength, sped, body size, and physique-type measures. For the experimental

variable included in this study, the highest multiple correlations were obtained

for distance x weight and weight/distance, .92 and .91. However, these criteria

only correlated .43 with each other, thus indicating different implications when

relating standing broad jump performances to various physical and motor traits.

These implications are shown by the selection of tests in the multiple correla-

tions as follows: for distance x weight; the tests were body weight, Strength

Index, and skinfold total; for weight/distance, the tests were abdominal girth

Physical Fitness Index (negative), and skinfold total.

Based upon Hull-scale procedures (seven standard-deviation scale), a number

of scales were constructed as follows: 12 cable-tension strength tests for boys

7, 9, 12 and 15 years by Harrison (24) and for boys 8, 10, 13 and 16 years by

Stolsig (51); strength tests composing Rogers' Strength Index battery for boys

9 through 14 years by Clayton (8); and maturity and anthropometric tests for the

same ages by Becker (2). A number of other Hull-scalea are contained in a study

by Shelley (49), to be mentioned later. Subsequently, T-scales for all maturity,

physique type, body size, muscular strength and endurance, and motor ability

tests and batteries were constructed by Medford project assistants for boys of

all ages, 7 to 18 years.
Growth Curves

Wickens (59) constructed growth curves from the cross-sectional data con-

sisting of 40 boys at each age from 9 to 15 years inclusive for 34 maturity,

structural, strength, and motor ability tests. In addition, he studied the var-

iability of each test item at each age based on range, standard deviation, and

coefficient of variation. In presenting mean growth curves for the various
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measures an attem t was made to identify the differences in form 4hich occurred.

A single growth curve was not obtained, which was typical of all tests utilized;

instead a number of variations to the upward trend as age increasfad was found.

In a number of instances, more theta one test followed a similar pattern. The

mean growth curve descriptions by Wickens are as follows:

1 Skeletal age: straight-line rise.

2. Body weight) chest girth, and calf girth: straight-line to 13 years,

some acceleration at 14 years and deceleration at 15 years.

3. Standing height, sitting height, and leg lift: nearly straight-line

rise from 9 to 15 years with some acceleration at 14 years.

4. Lung capacity and hip width: convex from 9 to 13 years and linear from

13 to 15 years.

5, Upper arm girth: slight decrease from 9 to 10 years, followed by a

steep rise to 15 years.

6. Right and left grips, back and leg lifts, and Strength Index; concave

to 14 years.

7. Pull-ups and bar push-ups: erratic ups and dawns until 1

rise to 14 y Ars; the push-up curve continued to rise while the pu

dropped off at 15 veers.

years, steep
1-up curve

8. Hip flexion and elbow flexion strengths: moderate rise from 9 to 12

years; elbow flexion rose steeply at 13 and 14 years and approached a plateau at

15 yeara, while hip flexion showed a slight dip at 13 and a sharp rise to 15

years,

9. Ankle plantar flexion, trunk flexion, knee extension, and cable n ion

strength test average: moderately convex thmighout.

10. Sixty-yard shuttle run: near plateau from 9 to 10 years, near straight-

line rise to 13 years, a dip at 14 years, and a near plateau to 15 years.

U. Standing broad jump: nearly a straight-line rise with a slight dip at

13 and a hump at 14 years.

In Wickena' study, the Medford boys were found to be physically superior

to normal populations, as reflected by above average scores on the Physical

Fitness Index (PFI) test. Based on a large aample of boys, which provided the

test scores for the norms, the median PFI is 100 and the first and third quar-

tiles are 85 and 115. As determined by Wickena in the first year of the growth

project, the mean scores of the Medford boys at each age were as follows:

.it,21.1
Mean PFI .42:11

Mean P

9 years 106 13 years 116

10 years 119 14 years 125

11 years 108 15 years 113

12 years 117
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Convergence growth analyses of watunity, structural, strength, and moLor

tests were made by Watt (57) for boys seven through seventeen years of age,

Approximately 100 boys at each age 7, 9, 12, and 15 years were tested for four

years; the convergence method was based on a three-year and three four-year

sequences with each group overlapping the preceding age group; thus, the 7's

overlapped the 9's, the 9's overlapped the 121s, and the 12's overlapped the 15

Separate growth analyses were made based on the skeletal age of the subjects.

The uifferences between the means of the samples at each overlapping age 9,

12 and 15 years, were tested significance by application of the t ratio for

each of the growth measures. Non-significant at all ages: skeletal age, body

weight, standing height, lung capacity, Strength Index, and bar push-ups. Non-

significant at 12 and 15 years: upper arm girth, pull-ups, 60-yard shuttle run,

and standing broad jump. Significant at all ages: cable-tension strength teptg/.

Convergence growth curves were constructed when non-significant differences be-

tween sample means were obtained. The convergence curves obtained were au

follows:

1. Skeletal age, body weight, and standing height: anprouimately a straight-

line rise from 7 to 17 years. However, body weight curve was slightly concave

from 9 to 15 years and both body weight and standing height curves ware convex

from 15 to 17 years.

2. Lung capacity and Strength Index: genera ly concave curves, with some

irregularities.

3. Bar push-ups: generally concave, but with distinct plateau from 8 to

12 years.

Velocity growth curves, in general, displayed patterns; these irregularitieu

were most noticeab7e during the early years. Mostly, peak velocities appeared at

either 15 or 16 years.

IlinsitmgaLkaaltaa

PlEsenthandMotoests:7-12earg.. Jordan (33) analyzed longitudinally

the strength and motor development of the same boys for six years, from the age

of 7 through 12 years. General conclusions from this study were as follows:

1. A.moderate degree of consistency was found over the six-year period for

the following variables: bar push-ups, standing broad jump, 60-yard shuttle run,

cable-tension strength average, Strength Index, and Physical Fitness Index. For

these variables, the inter-age correlations ranged from .38 to .89; the highest

such correlations wera .69 to .89 for bar push-ups, .54 to .83 for 60-yard shuttle

run, and .45 to .81 for standing broad jump. The lowest inter-age correlations,

generally, were for body reaction time, 10-ft. run, and shoulder inward rotation

strength; 25 of the 35 correlations were not significant.

2. As the subjects advanced in age, their means generally increased on all

tests. When the magnitudes of mean growth changes were expressed in standard

deviation units, greater gains occurred for the strength tests than for the

motor measures.
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3. Comparisons of the strength and motor performance means for advanced

and retarded maturity groups formed at 9 years revealed continuous significant

differences until 12 years for the two gross strength batteries, Strength Index

and cable-tension strength average.

4. For high and low cable-tension strength groups formed at 9 years, sig-

nificant differences were obtained on other gross strength tests throughout the

four-year period.

5.When growth patterns of high and low PFI groups, formed at 9 years, were

compared, continuous signilicant differences were obtained for ba push-ups

and Strength Index over the four-year period.

fLotja2U221.9sajaxartt. Sinclair (51) studied physique-type stability

of boys 9 through 12 years of age. Unlike Kurimoto's study of older boys, the

somatotype component means of these boys did not differ significantly from age

to age; the t ratios for the differeaceo between the means ranged from .02 to

.76. However, numerous variations occurred in the somatotypes of individual

boys. The mean ranges of the components for the four years were: endomorphy,

3.4 to 3.6; mesomorphy, 4.1 to 4.2; ectomorphy, 2.8 to 3.2.

For the components the ranges of inter-age correlations were: endomorphy,

.79 to .85; mesomorphy, .83 to .93; ectomorphy, .85 to .89. The ranges of cor-

relations between components were: .03 to .25 between endomorphy and mesomorphy;

-.64 to -.69 between mesomorphy and ectomorohy; -.64 and -.75 between endomorphy

and ectomorphy. Zero-order correlations between somatotype components and

measures of maturity, body size, muscular strength and endurance, and motor per-

formances followed approximately the same pattern for the four years.

Structural Measures and P tions. 7 to 12 Years. Day (10) analyzed

longitudinally the structural measures and p oportions of the same boys for six

years, ages 7 through 12 years. Results from this study follow:

1. The structural measures with the exception of lung capacity, showed

generally high levels of inter-age consistency. The inter-age correlations for

seven body bulk an z! iLour linear measures ranged from .629 to .985. Standing

height and .ody weigbt were the two most coneistent measures. Skeletal age

inter-age correlations ranged from .749 to .925. The inter-age correlations for

body-form indices covered a wide range, from .452 to .964.

2. As the boys advanced in age, their means on fourteen of the eighteen

measures in the study showed increases each year; the exceptions were four

body-form indices which were ratios. The greatest mean annual increments ex-

pressed as a percentage of attained size were for lung capacity, body weight,

and skeletal age.

3. Comparisons of the structural measure means for advanced and retarded

maturity groups formed at 9 years revealed continuous significant differences

for all measures. The index, chest girth x standing height, showed similar

differences.

4. For high and low gross strength groups formed at 9 years, significant

differences were obtained for 50 per cent of the comparisons in favor of the

high strength group.
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5. The comparisons of the maturity and structural measures and index means
for heavy and light groups formed at 9 years of age resulted in continuous sig-
nificant measures for all but 4 per cent of the comparisons. Similar results
were obtained for the growth patterns of tall and short groups.

General: 15 to 18_vears. Kurimoto (35) conducted the first longitudinal
analyses of growth data from the Medford project. His subjects were 70 boys
tested annually from 15 to 18 years. Among the conclusions reached as a con-
sequence of this study are the following:

1 As the boys advanced in age from 15 to 18 years, their means increased
on all tests. However, the amounts of increase became smaller with each yearly
advance in age, as the subjects progressed toward and, in many instances, reached
maturity.

2. The somatotype components of the boys changed significantly from one age
to another. The amount of mesomorphy increased (4.05 to 4.65) and the amount of
ectomorphy decreased (3.71 to 3.18).

I. As shown in Table I, the inter-age correlation coefficients were between
.90 and .95 for skeletal age; for structural measures, they exceeded .80; for
strength and motor ability tests, they were lower.

Tabl

Illustrative Inter-A e Correlatl ns

15 vs. 16 years
16 vs. 17 years
17 vs. 18 years
15 vs. 17 years
16 v.. 18 years
15 vs1 18 years

keleta
A e

.95

.95

.90

Wei ht Hei ht

.87 .97

.84 .98

.96 .99

.92 .91

.81 .96

.86 .86

Meru,-

morelay

Leg
Lift PFI

.91 .82 .77

.83 67 .72

.88 .77 .75

.81 .73 .76

.86 .65 .72

.82 .64 .62

4. When advanced and retarded maturity groups were formed at 15 years of
age, the advanced maturity group was larger and stronger than the retarded group.

During the age period from 15 to 17 years, the retarded group registered signi-
ficantly greater mean gains on various tests than did the advanced maturity
group. For skeletal age, weight, lung capacity, and leg lift strength, the sig-
nificantly higher means of the advanced maturity groups at 15 years were main-
tained at 16 and 17 years of age.

Growth Increment: 10 to 16 Years. Docherty (16) studied the characteristics

of the rate and pattern of growth of maturity, structural, strength, endurance,
and motor ability measures of the same 106 boys from tan to sixteen years of age.
With very few exceptions, all variables showed a continuous improvement during
the six years of the study. The yearly velocity rates for skeletal age and most
functional variables were relatively consistent during this time span; the
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structural va iables and bar push-ups showed less consistency in yearly growth

increments

The highest relationships between velocity rates of experimental variables

were found for structural measures. The correlations between velocity rates of

standing height and leg length increased from .44 at eleven years to .81 at

sixteen years of age. The relationships between velocity rates of skeletal age

and structural variables were generally significant but low in magnitude. For

the velocity rates of structural and functional measures the correlations were

mostly insignificant.

Mental Health: 15 to 17 yam. Jordan (32) studied the Mental Health

Analysis longitudinally for the same boys from age 15 to 17 years. Mostly, the

inter-age correlations between the mental health scores indicated a consistency

that ranged from moderate to high; the significant correlations ranged from .577

to .865; the highest correlations were between adjacent ages. Mot of the sig-

nificant correlations between Mental Health Analysis scores and body size,

strength, motor ability, maturity, and physique tests were obtained at 15 years

of age; the tests with highest correlations were cable-tension strength average

and body weight.

Individual Di ferenc s

Natu e and Extent

Space does not permit a detailed description of the nature and extent of

the individual differences noted in the Medford Boys' Growth Study. Consequently,

representative tests of each type only are presented here. The physical growth

analyses made thus far in this project have been by Wickens (59), Watt (57),

Kurimoto (35), Jordan (33), and Day (10). However, for purposes of a USOE

Title /II Grant, the maximum number of subjects available were included for a

number of the variables, as reported here.

liatmitx. Skeletal age is the main maturity measure utilized in the Medford

study; this measure is the most commonly used scientific indicator of biological

maturity. It evaluates how far the bones are in their course of development, as

recorded by an X-ray of the wrist and hand; thus development continues from

birth until maturity is reached. To illustrate the meaning of skeletal age:

When a 12-year-old boy's "X-ray hand" conforms to the standard for 12-year-old

boys in the Greulich-Pyle atlas his skeletal age is than 12 years; thus, his

maturation is typical for his age.

Variability in skeletal age is pronounced, as shown in Table I. The skele-

tal age standard deviations for the six ages 7 through 12 years range from 11.9

to 15.0 months, over a year for all but age 7 years. The ranges were between

65.0 and 68.0 months for the youngest three years and then jumped to 74.0 to

77.0 months for the oldest three years. To illustrate what this means, take the

214 10-year-old boys: By testing restriction, their chronological ages could

not vary by more than 4 months; yet, they varied in skeletal age by 77 months,

6 years 5 months; the most mature boy (153 months) had twice the skeletal age

of the least mature boy (76 months) at this age.
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Table

adetejA891....Litajla

(Months)

Age Mean

7 107 75.4

8 93 88.3

9 176 109.3

10 214 120.5

11 176 131.6
12 298 144.9

42.0
54.0
75.0
76.0
89.0
104,0

Hi h Range SD

110.0 68.0 11.9

120.0 66.0 14.6

140.0 65.0 12.7

153.0 77.0 15.0

163.0 74.0 13.8

180.0 76.0 12.9

Rmateual. By chi-square test, Irving (29) found that the Medford boys,

classified into five categories, did not differ significantly from Sheldon's

distribution of 46,000 men when formed into the same categories. As an indica-

tion of individual differences, the following percentages were obtained for 259

Medford boys, 9 through 15 years of age: 7 endomorphs, 21 mesomorphs, 24 ecto-

morphs, 10 endo-mesomorphs, and 38 mid-types.

andn: A consistent increase occurred in the range and standard

deviation for t e heights of 7 to 12 year old boys, as shown in Table II. The

range of height scores at 7 years of age was 11 inches, whereas the range at 12

years was 19.2 inches. The standard deviations increased in a similarly consist-

ent pattern; for ages 7 and 12 years, they were 1.97 and 2.75 inches, respective-

ly. Except for 22 years of ege, this same result was found for sitting height.

Table I

,Standing Height: Means and Variabilit

(Inches)

Age Mean Low High Range SD

7 113 48 1 42.0 53.0 11.0 2.0

8 94 50.5 43.3 54.8 11.5 2.1

9 178 52.3 44.9 57.3 12.4 2.2

10 223 54.6 46.7 61.0 14.3 2.3

11 190 56.6 48.4 63.4 15.0 2.4

12 298 58.9 49.8 69 0 19.2 2.8
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Weight,. Body weight demonstrated the name consistent increases in range and

standard deviation that was evident for standing height, as shown in Table III.

The range for weight was 33 pounds at age 7 years; at age 12 years, it was 88

pounds. At most ages, the heaviest boy was at least twice as heavy as the light-

est boy. The standard deviations increased from 6.3 pounds at age 7 years to 16.6

pounds at age 12 years.

Table III

(Pounds)

Age Mean Low High Range SD

7 113 52.5 38.0 71.0 33.0 6.3

8 94 58.8 41.0 82.0 41.0 7.8

9 178 65.7 44.0 100.0 56.0 10.0

10 223 74.4 48.0 127.0 79.0 13.2

11 190 81.0 51.0 129.0 78.0 14.8

12 298 91.1 56.0 144.0 88.0 16.6

Fat. Fat caliper measures were taken on the elementary school boys at three

ages only, 10, 11, and 12, years; actually, these measures were not included in

the Medford Boys' Growth Study during the first three years. The cites for the

fat-fold testa were: back of upper arm, inferior angle of scapula, and side of

abdomen. The means and variability for the total of these three tests appear in

Table IV. The fat totals show great variability with rangras from 108.0 mm. at

age 10 years to 145.0 mm. at age 12 years. At these ages, the boys with most

fat had 12 or more times ns great a total as did the boys with least fat. The

standard deviations were fairly constant for the three ages, 21.0 mm. to 23.5 mm

Table IV

Pat Total: Means and Variabilit

(Millimeters)

Age Mean Low High Range SD

10 130 29.0 10.0 118.0 108.0 21 1

11 108 32.3 10.0 126.0 116.0 23.5

12 217 36.8 12.0 157.0 145.0 21.0

Leg lift. Leg lift strength is tested with a dynamometer; a belt is used

around the waist to clamp the lifting bar to the body. The subject is in a

standing position with knees slightly bent; the lift is straight up. The leg
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lift means and variability for Medford boys 8 through 12 years of age are shown

in Table V. The ranges increased from 370 to 930 pounds over this period (930

pounds, of course, nearly equals one-half ton). Consistently, the strongest

boys at the various ages had leg lifts 3 to 5 times greater than for the weakest

boys. The standard deviations increased from 84 pounds at age 8 years to 169

pounds at 12 years.

Table V

Le Li t: Means and_VariabilitX

(Pounds)

Age Mean Low High Range SD

7 0

8 94 321 150 520 370 84

9 178 360 180 530 106

10 223 435 165 855 690 125

11 186 505 300 900 600 138

12 298 621 250 1180 930 169

'lwicaJ_itness Index The Physical Fitness Index (PFI) is obtained by re-

lating each boy s Strength Index to a norm based on his age and weight. The

Strength Index to a norm based on his age and weight. The Strength Index is the

sum of the following testa: lung capacity, right and left grips, back and leg

lifts, and pull-ups and push-ups. Ai PFI of 100 is average according to the norms;

scores of 85 and 115 are at the first and third quartiles.

The PFI means and variability of the Medford boys 8 through 12 years of age

appear in Table VI. Mean increases on this teat are not anticipated, as the norms

keep pace with age. The mean PFI's of these boys are unusually high, ranging

from 105 at 9 years to 117 at 11 years of age. The ranges varied from 79 to 132;

the highest PFI boy at each age had a PFI two to three times higher than the

lowest boy. The standard deviations clustered around 20 PFI points.

Table VI

Ph sical Fitness Index: Means and Va iabilit

(Pounds)

Age

a
9

10
11

12

Mean Low High Range SD

94 109 74 153 79 17

178 105 71 170 99 20

223 115 57 179 122 21

185 117 65 178 113 20

297 115 52 184 132 21



broad The means and variabilities for the standing broad

jump appear in Table VII A steady increase in mean performances was found

from ages 7 to 12 years. The standing broad jump ranges increased steadily

from 27 and 26 inches at 7 and 8 years to 41 inches at 12 years of age. Gen

ally, the best jumper in an age could jump twice as far as the poorest jumper.

The standard deviations varied between 5.0 and 6.7 inches.

Age

Table VII

S andin Broad Jun) Means and Variabilit

(Inches)

Mean

7 113

8 92

9 176

10 218

11 186

12 297

45.6
51.7
53.5
57.5
60.5
63.8

Low Range SD

32.0 59.0 27.0 5.0

38.0 64.0 26.0 5.1

38,0 71.0 33.0 6.3

36.0 72.0 36.0 5.9

35.0 73.0 38.0 6.1

42.0 83.0 41.0 6.7

MAtimitx. In an analysis by Harrison (25), advanced, normal and retarded

maturity groups were formed based on skeletal age at 9, 12, and 15 years of age.

The boys in these three groups at each age were contrasted for structural,

strength and muscular power characteristics, as illustrated in Table VIII. In

all instances where the differences were significant, the more mature group had

the highest mean. The most significant differences between the means were ob-

tained at 15, 12, and 9 years of age in that order. Without exception, the

differences between all body weight means were significant. Other test variables

in which the differences between the means were relatively high in significance

were hip width, grip strength, sitting height, upper arm girth, and calf girth;

and, also, chest girth, mean of 12 cable-tension strength tests, Strength Index,

standing height, and elbow flexion strength. The results of Degutis' study (13),

utilizing pubescent assessments as the means of forming maturity groups, sup-

ported the findings by Harrison most consistently in the comparison between re-

tarded and advanced maturity groups at 13 and 16 years of age.
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Table VIII

Differences Between Advanced Normal and R tarded Matur t G ou s

t Rat os for Differences Betw en Means

Test Age

Body Weight

Standing Height

Grip Strength

Standing Broad
Jump

9
12

15

Advanced Advanced
Normal Retarded

2.30 3.92

3.19 6.16

2.82 6.41

9 1.39* 2.45

12 3.34 3.96

15 1.79* 3.99

9 2,30 5.62

12 1.09* 2.94

15 2.34 5.61

9 .70* .58*

12 53* .04*

15 1.22* 3.60

Norma
Retarded

2.32
2.71
4.54

1 61*
1.59*
2.82

3.88
1.88*
4.44

1.23*
.60*

2.64

*Non-signi cant at .05 level

As mentioned earlier, Willee, Burt and Torpey conducted factor analysis

studies of 9, 13, and 16 year old boys respectively. From 50 to 60 experimental

tests, most of them the same in all studiee, chose measures that correlated sig-

nificantly with skeletal age were selected for analysis. These correlations

were highest at 13 years, next highest at 9 years, and lowest at 16 years of age.

The highest correlations at these ages were: .73 for standing height and sitting

height, 13 years; .59 for body weight, 9 years; and .49 for Rogers' arm strength

score, 16 years.

nalsmilaima. In the somatotype analysis by Irving (29), the endomorphs

and the endo-mesomorphs exceeded the other somatotype categories in the body-

bulk measures of body weight, Wetzel physique channel, upper arm girth, chest

girth, and hip width; in general, the mesocorphs had higher means on these

measures than did the ectomorphs and midtypes. Due to their excessive weight,

the endomorphs were at a great disadvantage in performing pull-ups and push-ups;

their means for these tests were .06 and 2.1 times respectively. The mesomorphs

showed superiority over the other categories in Strength Index and Physical Fit-

ness Index, as well as pull-ups and push-ups. The ectomorphs and mid-types had
higher Physical Fitness Index means than did the endomorphs and endo-mesomorphs.

Through partial and multiple correlation procedures, Munroe (40) studied

relationships between somatotype components and maturity, structural, strength,

muscular endurance, and motor ability measures of 12 year old boys. Among the

findings of this study were the following:
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1. Skeletal age was not highly related to somatotype components, but the
direction of the zero-order and partial correlations indicated that endomorphy
and, to a lesser extent, mesomorphy were associated with advanced skeletal age;
ectomorphy was more likely associated with retarded skeletal development.

2. The ponderal index (haight over cube root of weight) correlated .96
with ectomorphy and .85 with endomorphy. The correlation with mesomorphy was
lower (-.69).

3. Reiationships between somatotype components and measures of body struc-
ture were significantly greater than corresponding zero-order correlations when
contrasting structural measures were partialed out. Endomorphy was highly re-
lated to body bulk when linear measures were partialed; ectomorphy was highly
related to linearity when body bulk measures were partialed; and mesomorphy
seemed to relate to a combination of these factors, especially a large twnk and
short legs. For example, the zero-order correlation between endomorphy and
weight was .79; the partial correlation with height constant was .86. Much
morepronounced, the zero-order correlation between ectomorphy and height was .19;
the partial correlation with weight constant was .71.

4. Although the correlations ware not high, endomorphy and mesomorphy were
associated with gross strength, while ectomorphy was negatively so ralated. En-
domorphy was associated with low relative (to weight) strength. Similar results
were obtained with =ocular endurance measures, except the endomorph was handi-
capped.

For 13 year old boys, Broekhoff (41) obtained few significant correlations
between somatotype components and personality measures. When extreme somatotypes
were compared, however, the meso-endomorphs and mesomorph groups had significant-
ly higher means than the ectomorph group on a number of the California Psycholo-
gical Inventory scales; they appeared more active, enterprising, and outgoing.

getzel Grid Weinberg (56) presented relationships with various aspects of
the Wetzel Grid for boys 9 to 15 years of age. A multiple correlation of .90
was obtained between the physique channels and upper arm girth, standing height,
and body weight; this coefficient wes increased to .96 with the addition of sit-
ting height and leg length. Among the strength measures, only the Physical Fit-
ness Index indicated a trend in body strength according to physique channels; the
means of the borderline, fair, and good groups ware significantly higher than the
means of the stocky and obese groups. Wetzel's developmental level correlated
.98 with body weight. Thu highest correlations with Wetzel's developmental ratio
were .55 for calf girth, .51 for chest girth and for body weight, and .48 for
upper arm girth.

Strength. Boma (3) investigated the relationship between selected maturity,
physique, body size, and motor tests and gross and relative strength of boys 10,
13, and 16 years of age. The strength criteria utilized were Rogers' Strength
Index and the average of eleven cable-tension strength tests as gross muscular
strength measures, and the Rogers Physical Fitness Index as the relative muscular
strength measure. Three strength groups, high, average and low, were arranged
for each of the three strength criteria at each of the three ages. Results of
the study were as follows:
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I. Gross Strength Tests.: Generally, the higher strength groups recorded
significantly higher means than did the lower strength groups on maturity, body
size measures, tests of motor ability elements, and mesomorphy. The low gross

strength groups had significantly higher ectomorphy means. The high 10 and 13

year old groups on the Strength Index and the Cable-tension Tests Average re-
corded significantly higher mesomorphy and mesomorphy-endomorphy means, respec-

tively.

2. 1.191aL..:ive.,Atze,13.1th: Generally, the body size means of the low FFI groups
were significantly higher than the means of tlie high groups. In most cases, the

low PFI groups recorded significantly higher; endomorphy means than did the high

group. The high-low and average-low groups differed significantly on ectomorphy

means, favoring the higher strength groups. At all ages, with one exception,
the high PFI groups realized significantly higher means on motor ability tests.

pos Sizs. From studies reported by Clarke involving nine anthropometric
tests, four measures were particularly significant as structural indicators:

upper arm girth, body weight, chest girth, and lung capacity. The intercorrela-

tions of anthropometric variables were higher for junior high school than for

upper elementary school boys. That structure is related to function is borne

out by the following high correlations between anthropometric and strength tests

for junior high school boys obtained by Tomaras (54): for lung capacity, .86

with mean of 12 cable-tension strength tests, .84 with McCloy's Athletic Strength

Index, .81 with elbow flexion strength, and .80 with Strength Index; for body

weight, .82 with McCloy's Athletic Strength Index, .75 with mean of 12 cable-

tension strength tests, and .70 with grip strength and with elbow flexion

strength; and for upper arm girth, .78 with McCloy's Athletic Strength Index, .74

with mean of 12 cable-tension strength tests, and .70 with elbow flexion strength.

Burt (5) obtained lower correlations between skeletal age and anthropometric

and strength variables than did Tomaras, but his subjects were confined to a

single chronological age, thirteen years; this restriction had the effect of par-

tialing out chronological age. The highest correlations of skeletal age with an-

thropometric variables were .73 for sitting height and for chest girth times

height, .72 for standing height, and .68 for weight. The highest correlations

with strength measures were .75 for elbow flexion strength, .56 for left grip,

.54 for leg lift, and .53 for right grip.

Geser (20) investigated the relationship of skinfold measures of 12 year

old boys to various maturity, physique, strength, muscular endurance, and motor

ability characteristics. When correlated with physique components, endomorphy

had a high positive correlation of .824 with adipose tissue, while ectomorphy

correlated negatively, -.657, with adipose tissue. The remainder of the corre-

lations of adipose tissue with maturity, mesomorphy, strength, and motor mea-

sures were relatively low. However, the direction of the correlations were as

follows: all maturity correlations were positive; gross strength correlations

were positive; relative strength and muscular endurance correlations were nega-

tive; and correlations with motor ability elements of power and speed-agility

were negative.

Growth Comparisons of Extreme Groups

Kurimoto (35) formed high and low maturity groups at 15 years of age and



20

contrasted their growth characteristics to age 17 years. The advanced maturity

group was larger and stronger than the retarded maturity group, and maintained

this superiority to 17 years. Jordan (33) and Day (10) obtained similar results

with advanced and retarded maturity groups formed at 9 years and followed to

12 years of age. The results obtained from comparing growth patterns of; high

and low height-attainment groups (i.e., groups formed on how nearly they had at-

tained their 18-year-old height at 15 years of age) were similar to those ob-

served when the advanced and retarded maturity groups were compared in Kurimoto's

study.

When comparing growth patterns of high and low groups formed at age 9 years

by use of cable-tension strength average, Jordan found that the strong group was

superior and maintained their superiority to age 12 years on gross strength and

motor ability tests. Day reported similar results for maturity and body size

measures.

Elskt.MArOld Bcal. Hindmarch (27) studied the significance of physique,

maturational, body size, strength, motor ability, and reaction time character-

istics of 8 year old boys. Among his conclusions were the following:

1. When skeletal age was used to determine physical maturity, the advanced

maturity boys were larger in body weight, standing height, lung capacity, upper

arm girth, abdominal girth, buttocks girth, and thigh girth and were stronger in

gross strength than the retarded maturity boys.

2. When upper arm girth and lung capacity were used to indicate body size,

larger boys had significantly greater gross strength than smaller boys.

3. Unlit year old boys who had greater gross strength, as measured by the

Strength Index and cable-tension strength average, are generally more mature

and have better motor ability scores than boys of lesser gross ptrength.

4. Boys who had greater relative (to weight) strength, as measured by the

Physical Fitness Index, are neither more mature nor faster in reaction time

than boys of lesser relative strength. In tests of motor ability, however, the

boys with greater relative strength were significantly faster in the 60-yard

shuttle run and had greater standing broad jump distances than did boys who

were lowest in relative strength.

ltniaLltusation112211m
Ragsdale (45) studied the differences in maturity, structural, strength,

motor, and scholastic measures between boys who elected and those who did not

elect phystcal education in grade eleven. For the same measures, he also con-

trasted those boys who participated in interscholastic athletics. Among his

findings were the following:

1. No significant differences were obtained between skeletal age means of

those boys who elected and did not elect physical education.

2. At grade ten, the boys who participated in athletics and who elected

physical education at grade eleven had a significantly higher mesomorphy mean

than the non-athletes who did not elect physical education.
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When athletic participation w s held constant, no significant differ-

ence was found between strength test means of those who elected and did not

elect physical education. However, significant mean differences did result with

muscular endurance measures when applied to non-athletes.

4. Boys who elected physical education were superior on all shutt1e-ru

comparisons, and on the standing broad jump and reaction time for non-athletes.

5. Athletes who elected physical education had superior grade point aver-

ages.

6. Mean weight gains were consistently favorable to the groups which parti-

cipated in eleventh grade physical education. For athletes, similar advantages

were found for those participating in physical education in upper arm girth, skin-

fold testo, and Physical Fitness Index.

Personal-Sc ial Relatioulta

The Mental Health Analysis, an inventory-type instrument, and a sociometric

questionnaire, a peer-status device, were applied by Clarke (7) to boys 9 through

14 years of age. Positive relationships were obtained between the sociometric

questionnaire and measures of body size and strength. However, when the inven-

tory-type instrument was used, the results were conflicting and contrary to

those with the sociometric questionnaire. In fact, with the inventory, only one

difference between the means of those who were well adjusted and poorly adjusted

was significant at the .05 level; this was for the Physical Fitness Index with

the better adjusted having the lowest mean.

Devine (14) studied the interrelationships of the five categories of the

sociometric questionnaire for boys at ages 9 and 11 years; thn categories were

those they would like for friends, those with whom they would like to go to the

movies, to play games, and to study homework, and chose they would like to in-

vite to a birthday party. The intereorrelations at 9 years were relatively low

ranging from .62 to .75; thus, each category contributed some unique element to

peer-status assessment. At 11 years, the boys chosen as friends were also gen-

erally chosen in the party, movies, and sports categories (r's from .91 to .97);

the lowest correlations were with the homework category (.59 to .76). Thus, at

this age, the sociometric questionnaire could well be limited to two categories,

friends and homework.

Greene (22) administered the following five personal-social tests to the

same 78 boys 10 years of age: sociometric questionnaire, friends and homework

categories only; Cowell Personal Distance Ballot, a second peer-status instru-

ment, Cowell Social Behavior Trend Index, based on the ratings of teachers;

level of aspiration test, as noted below; and SRA Junior Inventory, in which

each boy answered questions about himself. The highest intercorrelations among

these instruments were: .73 betr7len friends and homework categories on the

sociol,,tric questionnaire, -.74 between the friends category and Cowell Personal

Distance Ballot (a low score on the ballot is a good score), and -.52 between

the homework category and Cowellis ballot. All of these instruments correlated

low with various physical tests; the highest correlation was -.30 between the

friends category and degree of ectomorphy (with mesomorphy, the correlation was

.22).



22

In a second study, Greene (23) longitudinally related peer status and level

of aspiration measures to the maturity, physique, structural, strength, and

motor ability characteristics of the same boys from 7 to 12 years of age, The

highest multiple correlation obtained was .485 between the Sports category at

age 12 years and standing broad jump, mesomorphy, Physical Fitness Index, and

cable-tension strength average. Mean differences in favor ot high sociometric

groups (boys highly chosen at least three of four years) were found for the

standing broad jump, cable-tension strength average, mesomorphy, Physical Fit-

ness Index, and 60-yard shuttle run; in some instances, high endomorphy means

were found with low socio-metric groups. Based on a level of aspiration test,

such tests as the following differentiated between high and low groups: body

weight, upper arm girth, cable-tension strength average, Wetzel physique chan-

nc.;, standing height, mesomorphy, ectomorphy, and standing broad jump.

The results of administering the following level of aapiration test to 9

year old boys were analyzed by Stratton (52): three grip strength tests were

given; after each test, the subject was told his score and was asked what he

thought he could do on the next test (his aspirations). The second aspiration

discrepancy (difference between the first aspiration and the second grip strength

score) was the most representative of the various performances, aspirations, and

discrepancies studied. Utilizing two aspiration discrepancy scores obtained

from 9 year old boys, Clarke and Clarke reported that those who expressed higher

levels of aspiration were physically superior in size and strength to those who

expressed neither an increase nor a decrease in their assessments.

Subsequently, Stratton (53) studied the reliability of level of aspiration

scores and their relationship to measures of the growth and development of 11

year old boys. The reliability coefficients with the testa taken one week apart

ranged from 44 to .68; the most reliable measure was the difference between the

second grip strength test and the second aspiration (AD-2). Other findings re-

lated to this form of level of aspiration testing were: no age effect was found;

previous annual experience in grip strength testing did not affect level of as-

piration testing of 9 year old boys; experience in level of aspiration and grip

strength tended to cause 11 year old boys to be more consistent in setting their

grip strength levels and the setting of aspirations closer to their actual abi-

lities, Among the relationships found with level of aspiration measures were:

for the Dreese-Mooney Interest Inventory, a significant difference was obtained

between high and low First Aspiration Discrepancy means; the high Average Mag-

nitude of Discrepancy and Average Variability of Discrepancy groups had signifi-

cantly higher standing broad jump means than did the low groups; the high Aver-

age Variability of Discrepancy group had a higher grip strength mean than did the

low group,

In Jordan's longitudinal study with the Mental Health Analysis (32), the

physical test with most significant correlations with mental health scores was

cable-tension strength; of nine significant correlations, seven were negatively

related to the liabilities section and components. Body weight correlated sig-

nificantly with four mental health measures.

Reynolds (46) formed groups of 13 year old boys who checked and who did not

check each of the 50 adjectives on the Davidson Adjective Check List; the differ

ences between the means on sixteen physical and motor tests for the groups thus

formed were tested for significance. The adjectives showing greatest differen-

tation in descending order (numbeals indicate number of variables with
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signi cant differences): 8, cry-baby; 7, stupid; 5, bossy, leader, mean, ner-

vous, sissy; 4, brat, generous, unhappy; 3, bad careless, clumsy, dependable,

kind, smart. The physical and motor tests showing greatest differentiation

were: 8, skeletal age, endomorphy, ectomorphy, standing broad jump; 7, 60-yard

shuttle run; 6, mesomorphy, arm strength, PFI, 10-ft. speed; 5, chest girth,

height x chest girth, reaction time; 4, cable-tension strength average.

Flynn (19) conducted a study similar to the one above uy Reynolds, but his

subjects were 205 boys 16 years of age. The adjectives showing greatest differ-

entiation in descending order were: 10, clumsy; 9, leader; 8, good sport; 7,

sissy (mostly negative); and 5, silly (mostly negattve) and clever (mostly posi-

tive). The physical and motor tests showing greatest differentiation were
skeletal age, endomorphy, cable-tension strength mean, Strength Index, total-

body completion time, and standing broad jump.

Broekhoff (4) studied the relationships between physical characteristics

and measures of personality, social status and adjustment, interest, self-

image, intelligence, and scholastic achievement of 13 year old boys. Among his

conc1usior3 were the following:

1. The taller boys with high gross muscular strength, who were most likely

advanced in skeletal age, tended to be defensive, rebellious, and inhibited.

2. Boys with high PFI tended to be outgoing, enterprising, and competitive,

and performed well in their school work; they showed interest in academic sub-

jects and were favorably rated by their teachers. High arm strength boys tended

to be active, sociable, ana popular with teachers and peers. Generally, boys

with high gross muscular strength appeared to be aloof and showed signs of adjust

ment problems.

3. Boys with high motor ability tended to be active, ambitious, confident,

and alert; they were popular among teachers and peers and performed well in

school.

4. These boys appeared to have a definite image of an ideal physique: the

great majority selected a well-balanced mesomorphic physique as the ideal body

type.

5. Boys who performed well on objective physical testa tended to under-

estimate their superiority, where as poor performers "over-corrected" toward the

age group average.

Miller (37) studied the relationship between measures of self-differentia-

tion, social-interaction, and physical characteristics of the same boys from 12

to 17 years of age. The instruments used were: Davidson Adjective Check List

for self-differentiation and California Psychological Inventory for social-

interaction; for background information in profile analysis: Cowell Personal

Distance Ballot and Cowell Behavior Trend Index for social status and adjust-

ment, Garretson-Symonds Interest Questionnaire for interest, and Medford Infor-

mation Questionnaire for social information. Fifteen measures of maturity,

physique type, body size and proportion, gross and relative strength, and motor

ability elements. Among his results are the following:
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1. Positive Adjective Check List reaponses were significantly related to

phyaical variablen At age 12 years; none was significant at ages 14 and 16 years.

Four of the five significant correlations at age 12 years involved relative per-

formance measures and the fifth was a gross strength test. At age 16 years,

endomorphy and abdominal girth had significant negative correlations with the

negative Adjective Check List responses.

2. The general pattern of relationships between the California Psychologi-

cal Inventory and the physical variables is: At age 13 years, standing height

and right grip strength were associated with unfavorable personal-social adjust

ment; at age 17 years, these same variables had favorable associations. At age

15 years, 60-yard shuttle run, standing broad jump, and 10-foot speed were con-

nected with favorable personal-social adjustment; at age 17 years, the favorable

relationships were with standing height, abdominal girth, grip strength, 60-yard

shuttle run, standing broad jump, and 10-foot spzed. At age 17 years, the tall

boy with high motor ability, high relative strength, high grip strength, and

little excess adipoae tissue was favorably adjusted to his social environment

3. The general profile patterns of high positive self-differentiation boys

suggested that high positive self-differentiation at age 12 years is associated

with above average relative physical performances; is relatively matiected by

maturity level; and tends to be associated with a mesomorphic physique. Although

these profiles ware not maintained at ages 14 and 16 years, fluctuations in re-

lative strength and motor ability elements tended to be related in a positive

manner to fluctuations in byth positive and negative self-differentiation. Ne-

gative self-differentiation was associated with retarded physiological develop-

ment and was relatively stable over the age period investigated.

Scholastic Achieve ent

Jarman (30) investigated the scholastic achievement of boys 9, 12, and 15

years of age as related to various strength and growth measures. High and low

scoring groups of 20 boys each were formed separately on the basis of three

strength and two growth measures at each of the three ages; each pair of high

and low groups was equated by use of intelligence quotients. The scholastic

achievement of the groups was then contrasted. A consistent tendency for the

high groups to have higher means on both standard achievement tests and grade

point averages was noted. There were more and greater significant differences
in scholastic achievement between the high and low Physical Fitness Index groups

than for the other measures. The Strength Index was especially effective at

nine years of age. For each of the other experimental variables, Rogers' arm

strength score, McCloy's Classification Index, and Wetzel's developmental level,

significance between means on academic measures was achieved once only.

Page (42) conducted a study similar to Jarman's investigation. The ages of

his boys ware 10, 13, and 16 years; high and low groups on 20 maturity, physique

type, strength, motor, and personal-social texts were formed, each equated by

intelligence quotients. Although no general pattern was evident, the following
significant results were obtained: (a) The low skeletal age group had higher

means (.05 level) on both the standard achievement test and grade point averages

at sixteen years of age. (b) No consistent relationships between linear body
measurements and academic achievement were observed. The six significant dif-
ferences were divided between the high and low academic achievement groups.



25

(c) Sixteen year old boys in the low physique channel of the Wetzel Grid had sig-
nificantly higher mean grade point averages than did those in the high physique

channel. (d) Little relationship between motor ability and academic achievement

was revealed, However, significant relationships were observed between reaction
time and academic achievement at ages 13 and 16 years. (e) lifferences in academic

achievement between boys who scored high and low on peer status and mental health

measures which reached the .05 level of significance were as followsf The high

sociogram group had higher grade point averages than did the low group at age 10

years; at 10 years of age the high Mental Health Analysis group had higher stand-
ard achievement scores and grade point averages than did the low group.

By correlational methods, Coefield (9) and Jarman (31) studied the relation-
ships between academic achievement and maturity, physique, strength, motor, and

personality measures of boys 12 years of age in the sixth grade and boys 15
years of age, respecttvely. In Coefield's study, the highest correlations ob-
tained with scholastic achievement criteria were with the Mental Health An of.

the correlations were .46 for grade point average and .40 for Stanford Achieve-

ment Test. Listings of other variables that correlated significantly or nearly

so at the .05 level and above follow (positive correlationa unless otherwise in-

dicated); Both scholastic criteria; endomorphy (negative), mesomorphy (negative),

ectomorphy, Wetzel Physique Channels, and Rogers' General Learning Capacity.

911,41221auttgage.arar: standing broad jump and Rogers' General Learning Poten-

tial,

In Jarman's study of 15 year old boys, significant correlations were obtain-

ed between scholastic achievement criteria and some experimental variables. All
significant correlations, except ectomorphy and total and mathematics grade point
averages, however, ware negative in direction. For the Iowa Test of Educational
Development, the experimental variables were muscular strength and endurance
tests and the standing broad jump. For the grade point averages, the experiment
variables were mesomorphy, ectomorphy, Wetzel Physique Channels, arm girth,
cable-tension strength average, and standing broad jump.

Moutis (39) followed academic achievement relationships for the same 90
boys over a three-year period from 10 through 12 years of age. At age 10 years

skeletal age and standing height correlated significantly with a number of scho-
lastic measures; sitting height and Strength Index had significant correlations
with term grade point average. These relationships were maintained at age 11
years. At age 12 years, skeletal age, standing height, sitting height, Strength
Index, and standing broad jump were all significantly correlated with intelligence
quotient, Stanford Achievement Test score, and term and final grade point aver-
ages. Generally, the effect of partialling intelligence quotients reduced the
magnitude of the corresponding zero-order correlations. Forty-four significant
multiple correlations were obtained; the highest was .401 at 12 years between
final grade point average and skeletal age, standing hei ht, sitting height, and
standing broad jump.

Further, in Moutis' study, the 30 boys who scored highest and the 30 boys
who scored lowest over a three-year period were formed into high and low groups
for each of 15 experimental variables. The experimental measures which pro-
duced mean scholastic differences favoring the high group were skeletal age,
ectomorphy, standing height, sitting height, upper arm girth, Strength Index,
cable-tension strength average, 60-yard shuttle run, standing broad jump, and
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total-body reaction time. The evidence suggeoto that boys 10 through 12 years

of age who are superior in standing height and maturity (ekeletal age) score

consistently and significantly higher in scholastic achievement tests, academic

grades, and grade point averages.

A longitudinal analysis of the academic achievement and intelligence of 55

boys from nine to 17 years of age as related to physical variables was made by

DiNucci (15). Among his results were: (a) With the exception of eomatotype
components, the means of all measures increased or improved with age, When the

magnitudes of the mean growth changes were expressed in standard deviation

units, greater gains were observed between ages 9 and 12 years for the academic
achievement criteria; similar gains were obtained for atanding height, cable-

tension strength average, skeletal age, chest girth x height, and weight. (b)

A consistent pattern of significant positive correlations was obtained between

academic achievement and intelligence criteria and the physical variables of
skeletal age, endomorphy, weight, standing height, and chest girth x height; a

consistent negative relationship Was found for mesomorphy and Physical Fitness

Index. (c) A greater number of significant partial correlations with academic
achievement criteria than for corresponding zero-order correlations were recorded

for skeletal age, mesomorphy, ectomorphy, weight, skinfold total, cable-tension
strength average, Rogers/ arm strength score, bar push-ups, standing broad jump,

and 60-yard shuttle run. (d) The highest multiple correlation obtained was .698
for "Reading in Natural Science" at age 15 years, with skeletal age, hand-arm

reaction time, and standing broad jump as the independent variables. The physi-

cal variables that appeared in the greatest number of multiple correlations were:
standing height in 25, skeletal age and mesomorphy in 17 each, Physical Fitness
Index in 13, endomorphy in 12 and standing broad jump in 10.

Day (11) investigated the relationships between intelligence and physical,

motor, ana strength measures of boys 9, 13, and 17 years of age. At each age
level, linear and curvilinear correlations were computed among the physical
measures and the intelligence quotients. Although the results of the study in-
dicated that intelligence and the physical measures used were not significantly
related, the following observations ware made: At 9 years of age none of the

linear or curvilinear correlation coefficients involving intelligence was large

enough to be significant. However, a tendency toward positive correlations was

apparent. At 13 years, a significant linear correlation of .17 was recorded
between IQ and the sixty-yard shuttle run and significant eta of .31 was obtained
between IQ and weight. At 17 years of age, the only correlation reaching sig-
nificence at the .05 level was -.17 between IQ and arm girth.

Drowatsky (17) compared the intelligence, scholastic achievement, interests,
aspirations, peer status, maturity, body si'6e, physique type, strength, and
motor ability of boys 7 to 12 years of age who were underaged and normal-aged
in their respective grades and who were the same aga but in different grades in
school.

For boys in the same grade who were underaged and normal-aged, differences
reaching significance at the .05 level or above were as follows:

1. Underaged boys recorded higher means on: (a) upper arm girth measure-
ments at ages 7 and 8 years; (b) interest in art, music, active play and quiet
play interests in the sixth grade; (c) Physical Fitness Index scores in the third
grade.
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2. Normal-aged boys recorded higher means on; (a) approximately 25 per

cent of the scholastic achievement measures; (b) the home arts and science in-

terest elements; (c) the athletic rating form in fifth grade; (d) skeletal age;

(e) approximately 75 per cent of the elements of body size; (f) the average

score of eleven cable-tension tests; (g) approximately 60 pr cent of motor

ability elements.

For boys who were the s ma age but who were in different grades the differ-

ences which were significant at the .05 level were 4S follows:

I. Boys in the lower of the two grades recorded higher means on: (a) grade

point average at age 10; (b) approximately 15 per cent of peer status measures;

(c) interest in school subjects and people,

2. Boys of the same age but in the higher of the two grades recorded high-

er means on: (a) approximately 28 per cent of the scholastic achievement mea-

sures; (b) approximately 10 per cent of the physical measures; (c) occupational

interests at age 11.

crests

McNally (36) analyzed data from the application of the Dreese-Mooney In-

terest Inventory for 220 Medford boys 9 through 14 years of age; the interests

thus expressed were related to :2 maturity, structure, and strength measures. In

the 9 through 11 year old group, there was no significant inclination for small,

weak, and immature boys to indicate sedentary interests, such as reading, movies,

and school subjects. However, for 'he 12 through 14 year old boys, a tendency

was found for those with low Physical Fitness Indices to indicate more interelts

in reading and radio. In addition, the boys with most interests in occupations,

in activities, and with highest interest scores on the total Dreese-Mooney in-

ventory had significantly lower Physical Fitness Indices than did boys with low

scores in these interest categories. In the school subjects category, the more

mature boys indicated greater interest than did the immature boys. In this age

group, too, the boys with high Physical Fitness Indices had less interest in

things to own than did boys with low indices.

Utilizing a Ohildren's Interest Blank, Kozacioghi (34) studied the relation-

ship between various interest and physical traits of the same boys at 7 and 8

years of age. As in the McNally analysis, these relationships were low. No

significant changes in the subjects' interests in outdoor play, indoor play with

toys, and paper-pencil-crayon acttvity were found as they grew from age 7 to

age 8 years. However, they did show a significant increase in the interest of

"helping adults with work."

Olson (41) studied the characteristics of 15 year old boys classified as

outstanding athletes, scientists, fine artists, leaders, scholars, or as poor

students or delinquents as determined when high school seniors. Among his con-

clusions were the following: (a) The only trait common to all outstanding

groups was their higher intelligence as compared with the 15 year old boys not

in the respective categories. (b) Outstanding junior high school athletes were

superior to other boys their age in maturity, mesomorphic physique, chest girth,

explosive power, strength, speed, and agility. Seven of the ten leaders were

active in athletics when they were in junior high school. (c) As expressed on
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the Kuder Preference Record-Vocational, Form CH, vocational interests of boys
in the special accomplishment groups did not differ from other boys of their

age. Also, vocational interests on this form were not highly related to maturity,
physique, strength, motor ability, intelligence, and academic achievement, the

highest correlation was .28 between the outdoor interest and chest girth.

Ligla.Atilit)t.g 1 e me n t
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By correlational analysis, Degutis (12) atudied the relationship between the

standing broad jump and various maturity, structural and strength measures of

12 year old boys. His multiple correlations were: (a) Anthropometry: .41 with

1:ody weight, leg length and lung capacity. (b) Cable-tension strength: .52 with

elbow flexion and hip extension. (c) Combined variablen: .69 with elbow flexion

strength, body weight hip extension strength, ankle plantar flexion strength,

and leg length.

In Flynn's study (18) of various methods of scoring the standing broad jump

performances of 12 year old boys, the following zero-order (in parenthesis) and

multiple correlations with physical and motor traits were obtained:

R 1.11.1.asalaa AIMISAILIMAJttelLaP.51

.917 Distance x Weight Weight (.84), Strength Index (.64), skin-

fold total (.44), abdominal girth (.63).

.908 Wei ht/Distance Abdominal girth (.87), Physical Fitness
Index (-.44), skinfold total (.79).

.717 Leg Length/Distance Physical Fitness Index (.50), leg length

(.45), 10-ft. run (.33), skinfold total (.44).

.690 Distance Physical Fitness Index (.47), 10-ft. run

(-.42) sitting height (.22), skinfold total

(-.33), cable-tension strength average (.35).

In a follow-up of Flynn's study, Ward (56) determined the relationship be-

tween various physical variables and the following three standing broad jump

criteria for 141 boys 12 years of age and 174 boys 15 years of age: distance

jumped, distance times body weight, and distance/body weight. The multiple cor-

relations obtained were as follows:

MIASSE1111 R Aç phaisal Tests

Distance .756 12 60-yd. shuttle run, Rogers' arm strength score

skinfold total (neg.), cable-tension strength

.768 15 Physical Fitness Index, 60-yd, shuttle run, weight,

cable-tension strength

Distance x Weight .924 12 Weight, Rogers' arm strength score, 60-yd. shuttle

run

.920 15 Weight, Physical Fitness Index, skinfold total

Distance/Wei ht .916 12 Weight (neg.), Rogers' arm strength score, total-

body reaction time

.878 15 Weight (neg.), Physical Fitness Index
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In Ward's study, too, distance jumped and distance x weight both differentiated
between athletes and nonparticipants at 12 and 15 years of age; the distance
jumped Was the b st such differentiator.

Shuttle Run

Radcliffe (44) examined the relationship between maturity, physique type,
structural, strength, and motor ability items and the 60-yard shuttle run per-
formance of 14 year old boys. Seventy-eight per cent of the correlations be-
tween the shuttle run and the experimental variables were significant at or
beyond the .05 level. The highest correlation with the time element of the
shuttle run was -.57 for standing broad jump. The highest coefficient of five
multiple correlations computed with the 60-yard shuttle run was .65; the inde-
pendent variables were standing broad jump, Physical Fitness Index, and total
body reaction time.

Reaction Time

Glines (21) related reaction, movement, and completion (reaction plus move-
ment) times to various physical measures of 13 year old boys. Both total-body
and arm-shoulder reaction times proved to be independent variables; not one of
the correlations with these measures was significant. The correlation between
the two reaction times was a low .44. The highest multiple correlation obtained
was .76 between body completion time as criterion and 60-yard shuttle run and
standing broad jump.

The differences in total-body reaction time and 10-foot speed (less reaction
time) associated with age, maturity, physique type, and athletic ability was
studied longitudinally by Sandstrom (47) for 165 junior high school boys from
age 13 to 15 years. Various groups were formed at age 13 years, as follows:
advanced, normal, and retarded in maturity; somatotype categories; and athletes
and nonparticipants. Among his findings were: (a) The mean reaction time of all
groups decreased slightly with age; the only significant difference, however,
was between Eiger 13 and 15 years for the entire sample. (b) Changes in mean
10-ft. run time were more marked; significant improvement occurred from age 13
to 15 years for the normal and advanced skeletal age groups, for the mesomorph
and mid-type somatotype groups, and for the athletes and nonparticipants. (c)

Difierences in 10-foot speed time were more diffuse but some significant dif-
ferences were found among the maturity and somatotype groups. (d) The follow-
ing significant differences between mean reaction times were obtained: advanced
maturity groups slower than normal and retarded groups, endomorphs and endo-
mesomorphs slower than other somatotype categories, and athletes faster than non-
athletes. (e) Generally low correlations were obtained between reaction and
10-foot speed times. However, significant correlations of .625 and .609 (nega-
tive connotations) were obtained for the endomorphs at ages 13 and 15 years.

Inter-School Athletic Ability

Cross-Sectional

Peterson (43) contrasted the maturational, structural, strength, and motor
traits of upper elementary and junior high school boys with different levels of
athletic ability and contrasted the same tIraits of boys in these athl tic groups
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with nonparticipants. Levels of athletic ability were differentiated according
to success on interschool competitive teams. Such results as the following were
obtained: (a) The outstanding athletes at both school levels had significantly
higher mean skeletal ages than did the other groups; in studying maturity rela-
tive to chronological age, the outstanding elementary school athletes only were
found to be advanced. (b) In general, the size of athletes as compared with
non-participants was more signifiqant at the junior high school than at the ele-
mentary school level; this was particularly true for the outstanding athletes.
(c) A higher proportion of mesomorphs was also found among the junior high
school athletes. (d) Strength was a consistent differentiator of athletic abil-
ity; this was particularly true for the gross measures such as the Strength Index
and the mean of 12 cable-tension strength tests, although the Physical Fitness
Index means of the outstanding athletes were exceptionally high. (e) In the
standing broad jump, the means of the outstanding athletes and the regular play-
ers were significantly higher than the means of the non-participants at both

school levels.

This study did not attempt to determine the effects of participation on
inter-school athletic teams upon the boys, as the subjects were tested only

once. It does demonstrate, however, that boys who make and are successful on
such teams are definitely superior in maturity, body size and build, both ab-
solute and relative (to weight and age) muscular strength, and explosive power.
Thus, the decision as to whether boys are physically ready for such pLirticipa-
tion should be determined on factors other than chronological age (or grade in
school), as is commonly done today. Actually, within age limitations, natural
selection takes place, based in part at least on those factors included in this
study.

Anderson (1) investigated the personal adjustment and social status of
elementary and junior high school boys who possessed different levels of ath-
letic ability. Successful athletes tended to achieve higher levels of peer
status and social adjustment than did boys who had less success or no experience

in inter-school athletic competition. The means of outstanding athletes and
regular players combined at the elementary school level were significantly high-

er than the means of non-participants for all five categories of the sociometric

questionnaire; in addition, they were superior to the substitutes in the movieso

sports, and party categories. Few significant differences were revealed be-

tween the two groups on their Mental Health Analysis results. Where signifi-

cant results appeared, they were mostly in the Social Participation section of

the Mental Health Analysierest.

Longitudinal

Wiley (60) studied the maturity, physique, structural, and motor traits of

12 year old elementary school boys who made and were successful on elementary

school interscholastic athletic teams; in addition, he studied the unique char-

acteristics of boys participating in different sports. Further, he studied a

number of these boys longitudinally over a period of four years from the ages

of 9 to 12 years. Among his findings were the following:

1. The best tests that differentiated athletic ability in the different

sports, listed according to rank, were as follows:
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Football: Strength Index, lower-body strength, 60-yard shuttle run, arm
strength, skeletal age, upper-body strength, standing broad jump, and Physical

Fitness Index.

Basketball: 60-yard shuttle run, standing broad jump, arm strength, Physi-

cal Fitness Index, total-body reaction time, Strength Index, and Ectomorphy.

Baseball: Standing broad jump, Physical Fitness Index, and Strength Index.

Track and Field: Arm'strength, 60-yard shuttle run, standing broad jump,

Physical Fitness Index, upper-body strength, Strength Index, and skeletal age.

2. The testa that were the best differentiators of athletic abiltty, when

the boys were grouped according to their highest athletic ratings, were rated as

follows: standing broad jump, arm strength, 60-yard shuttle run, total,body re-

action time, Strength Index, and Physical Fitness Index.

3. At the four longitudinal ages, 12 traced back to 9 years, the best and

most consistent differentiators of athletic ability in the different sports were

ranked in the following order:

ootball: Strength Index, 60-yard shuttle run, standing broad jump, body

we ght, and calf girth.

Basketball ,Baseball and Track: Standing broad jump, 60-yard shuttle run,

and Physical Fitness Index.

4. The tests that were the most consistent differentiators of athletic

ability at all ages (back to 9 years), when the boys were grouped according to

their highest athletic ratings, were ranked as follows: 60-yard shuttle run,

Physical Fitness Index, arm strength, standing broad jump, and total-body reaction

time.

5. The tests with the least value as differentiators of athletic ability

at this age were the three somatotype components, the various structural measures,

and pull-ups.

6. Certain tests did not appear as significant differentiators of athletic

ability until the years when the boys began their inter-school athletic partici-

pation, generally at 11 and 12 years. Whether improvement in these measures is

associated with or caused by their sports participation at this level is spec-

ulative. The tests thus identified were as follows: footballi, skeletal age;

asketball, arm strength; baseball and track, Strength Index and skeletal age.

Profiles,

Shelley (49) constructed age Hull-scale profile charts based upon 22 matur-
ity, structure, strength, motor ability, and intelligence tests; these were util-

ized to contrast the characteristics of 38 outstanding elementary school and

junior high school athletes. Due to the small number of cases in some of the sub-
divisions of this analysis, gereralizations must remain tentative. With this

understanding, the following observations may be made: (a) On all tests, the

H-score means of the outstanding athletes were above the means for boys of their



32

respective ages. (b) The most distinctive characteristics of these athletes
were their high scores on the standing broad jump, 60-yard shuttle run, Strength
Index, and Rogers' arm strength score; of less importance, but still with high
means were skeletal age, weight, height, Physical Fitness Index, and all other
strength tests but back lift. (c) Superiority by contrasting sports: football
athletes, maturity and all structural and strength measures; basketball players,
height (also, tall for their weight), 60-yard shuttle run, and intelligence;
track athletes, 60-yard shuttle run, height (also tall for weight), and stand-
ing broad jump; baseball athletes, standing broad jump; wrestling athletes,
Physical Fitness Index, standing broad jump, heavy for height.

Howe (28) contrasted T-scale test profiles based on physical and mental
tests for 20 elementary school boys 12 years of age and junior high school boys
15 years of age who were rated by their coaches as outstanding athletes. Each
athlete's profile chart contained three profiles, when he was 9, 12, and 15
years old. Three groups of outstanding athletes were identified as follows:
(a) Athletes who were outstanding at both 12 and 15 years, 5 athletes or 2574
(b) Athletes who were outstanding at 12 but not at 15 years, 9 athletes or 45%;
and (c) Athletes who were outstanding at 15 but not at 12 years, 6 athletes or
3 0%

A summarization of the distinctive longitudinal profile patterns of the
three groups of outstanding elementary and junior high school athletes follows.

1. The test profiles of athletes rated outstanding at both 12 and 15 years
showed increases in nearly every praile position at 15 years. These increases
were especially marked for strength tests, arm-shoulder endurance, and standing
broad jump; small increases occurred for skeletal ap, body size, and mental
tests. The mean profiles were average or above average on all tests for the
three years.

2. The test profiles of athletes who were outstanding at 12 but not at 15
years were similar at 9 and 12 years, generally average or below in skeletal age
and body size measures and above average on the other tests. At 15 years,
losses in profile position occurred on nearly all tests.

3. The test profiles of athletes who were outstanding at 15 but not at 12
years improved markedly in strength and arm-shoulder endurance tests at 15 years.
They were mostly above average on the profile tests at the three ages.

Conclusions

Conclusions that may be drawn from the study of Medford elementary and
junior high school athletes have been stated by Clarke (9) as follows:

First: Boys who make and are successful on interscholastic athletic teams
in both elementary and junior high schools are definitely superior to their
peers in maturity, body size, and muscular strength, endurance, and power. The
decision as to whether boys are physically ready for such participation should
be determined by factors other than chronological age or grade in school.

Two: Successful elementary school athletas enjoy greater peer status than
do boys who are less successful or have no interscholastic athletic experience.
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Three: Some fundamental physical characteristics of 12-year-old elementary
school athletes are clearly evident at younger ages, at least as early as nine
years, well before their interscholastic competition began.

Four: The longitudinal significance of the physical characteristics of
young athletes may be extended to specific sports and some variations in these
characteristics exist for the different sports.

Five: The general physical fitness of all boys in a school is an indixect
con ributing factor to a higher physical fitness level of the athletes.

Six: Although successful young athletes generally have common character-
istics the pattern of these characteristics varies from athlete to athlete;
where a successful athlete is lacking in such a trait, he compensates by
strength in another.

Seven: Outstanding elementary school athletes may not be outstanding in
junior high school athletics and outstanding junior high school athletes may
not have been outstanding in elementary school athletics; longitudinal test
profiles reveal distinguishing differences between athletes in these categories.
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