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LETTER OF 1'RANSNIFIT11,.

DEPARTMENT Or 'FILE INTERIOR,
BUREAU OF EDCCATION,

WashingtonVorember 4, 1913.
SIR: There is a growing conviction on the part of teachers and

students of education that there must be a close relatiOn between the
physical 'and mental development of children and that this relation
must

1
be known and respected. As yet, however, we have little

-definite knowledge on the subject. Guesses and theories based on
scant and unscientific observations are easily made and aro numerous.
Sound knowledge can be had only by careful scientific invostigation
thoughtful interpretation of accurate observations/made under proper
control. The accompanying manuscript, by Dr. Bird T. Baldwin,
profestior of psychology and education in Swarthmore College,
embodies the results of a study of the physical growth and the school
standing of a group of boys and girls between the ages of 6 and 1 8
years observed consecutively and makes, I believe, a valuable contri-
bution to the literature of, this sub' I recommend that it be
publishedias a bulletin of the Bureau o :ducation.

Respectfully suhinitted.

To the SECRETARY OF THE INTERIOR.
6

P. P. CLAXTON,
Commissioner.



FOREWORD.

It should now bo recognized that every child-has at least five
parallel ages: A chronological age, in years, months, and days; a phys-
iological age, indicative of physical growth and maturity; a menial
age, significant of intellectual capacity and ability; a school standing,
or pedagogical, ago, denotative of relative position inschool grades;
and a tar/ or religious age. These ages may or may not coincide
iu their stages of development. In a first-class school the school
1:hauling, or pedagogical, age and the mental age would bo the same.
;This monograph, aims to present the results of a study of the phys-

ical growth, or physiological age, and the school standing of a group
of boys and girls from 6 to 18 years of age ivhen observed conspeu-
tively.

The scope or field of the investigation includes:
(1) A series of norms bp.sed on the height and age distribution, and

weight and ago distribution; the averages and average variations of
iedividual increments of growth in height, weight, and lung capacity;
and the individual growth curves in height, weight, and lung capacity,
with health notes and weight-height and vitalindexes.

(2) An investigation on school stati,jWg in marks, grades, and ages.
(3) The relation of physical development. in height, weight, And

lung. capacity to school standing.
(4) A brief historical summary of the work in this field, with an

ftnnettited bibliography.
The chief value of the monograph consists in the fact that it is the

first attempt to follow consecutively the same groups of childrftn
through the elementary and high schools, either in physical growth
or school standing, or the relation of the two. Since the curves and
records represent individual histories, they will be of permanent value.
The monograph also aims to give the present statua*f the problem
of physical growth.

The contents of the monograph are discussed from four pointsof
view,. in order to meet the needs of the wide range 9f interests of the
individuals into whose hands it may fall. The aim, scare, methods,
and results of the investigation are first discussed under the headings:
(I) The genenol problem, which suggests the salient.points without
data or proog the second section, (II) The investigation, includes a de-
tailed treatment with 'Specimen charts aild tables with proofs and

7



8 FOREWORD.

comments; the third section, (III) .The statistical material, gives
practically arl of the data for detailed. study as a basis for further
investigations; and then follow the fourth section, (IV) An historical
summary of investigations in physical growth, and a fifth section, (V)
An annotated bibliography of 336 titles.

The conclusions drawn from the study are limited to the data at
hand, which have been obtaiteed from a detailed study of limited
number of individuals in a special type of schools where the facilities
for measurement are excellent and where much attention is given
to physical examinations and remedial training. The children, as a
rule, come from "well-to-do" families. The heredity and health
notes are given as far as possible for all whose growth curries are
plotted...The writer has been collecting his data for several years,
and no effort has beeu,spared to secure the best available material
in this country.

3
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PHYSICAL GROWTH AND SCHOOL PROGRESS.

I. THE GENERAL PROBLEM.

Teachers, psychologists, physicians, and parents are necessarily
concerned with the physical 'growtt and mental development of boys
and gins. So much has been written within these two fields that
we'are now in a position to ask more detailed and specific questions
in regard to particular periods or nodes of development. In our
modern work in expefimental education we 'greatly need consecutive
studies through a long series of sears, giving full, accurate, and syste-

_ matic accounts of the physical gowh and school progress .of the
sonic individuals. In prevfous studies, with a very few exceptions,
it has been the method to measure or s:.,lily tr large group of children
for one age, another group for the following age, another for the next
subsequent age, and so on for the series included, and to derive a
general average or conclusion from these data. For example, 1,000
children were measured for 6 years of age, another 1,000 at 7 years
of age, and another at 8, and so on. The average for these groups
gave some insight into how one child grew from year to year. ''Ss

The present investigation makes an individual st3tly of childrens,
from three of the very best schools in America, and presents consecu- 14,,

tive obserVations as far as these were available. It aims to show,
aside .from the conclusions that the data furnish, the urgent need
and necessity of life histories in all phases of educational work, if our
subject is to be developed scientifically. The period covered.is from
6 to 18 years of ago, and the children have been under school medical
inspection, directed play, and phyRical education. That these factors
are iMportantseducatienal agencies is shown by the fact that, on the
average, these children from the Horace Mann School, the Univer-
sity of Chicago Elementary anA_High School, and the Francis W.
.Parker School are taller and heavier than any other group of chil-
dren so far recorded among offer a million studied. The 33,840
measurementssare unusually good, since they have been made* con-
tinuously on nude children by trained anthropometrists who recorded
the age in days, the measurements in small units, and the various

.heplth notes. .
..Xmong the important questions that this monograph aims to help

answer are the following: What is the normal rate of growth fo; a
(.4 9.4



10 PHYSICAL OROJir AND SCHOOL PROORESS.,,

child within a given gimp I How do children grow from year to
year I What are the periods of accelerated or delayed growth I
What relation does the growth of any one age or period have to
subsequent periods ? o children retain their relative positions inI\
height, weight, and luni capacity throughout their school course?
If so, will these individual studies help to anticipate how tall a
normal child will be at any subsequent year ? What is the relation
of growth in height to weight, and the relation of growth in lung
capacity to weight, since these are the best criteria of nutrition and
robustness of an individual 7 Are some children more mature phys-
iologicallt at a given chronological age than others? If so, what
relation does this accelerated physiological maturity bear to growth?
How is growth enhanced, how arrested ?

We' shall never be able to answer all these questions'completely
until we have complete individual histories for all classes of chil-
dren, but the individual records and the growth -curves which we
have worked out should be of value for such comparative studies.
The individual records are given in Tables 4, 5, attd 13 to 22 and
figures 1 to 28.

For purposes of comparison with a norm (or average child for this
group) the distribution Tables 2 and 3 may be consulted, and also the .
averages in Table 3. The increments of growth or the amount the
child grows from year to year, or half year to year, may be obtained
from Tables 4 and 5, and the largest individual measurements with per
cents of gain frop Table 8. Tho general conclusions are given on

. page 69, and while they have a very general application in various
directions, they arc limited in their strictest_ validity to the data
included in this investigation.

The second'section (B) of the; investigation follows the same indi-
viduals through their school subjects from grade to grade- The data
consist of 21,682 final term marks from the Horace Mann and Francis
Parker Schools. It must be recognized, since we are investigating the
school standing ago and since the promotions are based on marks,
that these records must be taken at their face value, because they

- represent school-practice and because they offer tangible criteria of
the efficiency of the individual and of the school.

The 11 charts give graphically the average mark, the age, and
school grade from year to year in the school progress. These con-..elusions may be found on page 79. .

After the question of normal, accelerated, and retarded school.
progress. has been discussed empirically, the relation of physical

for school standing is taken up on pages 71-97 in regard to.
--height, weight, and lung capacity, with educational corollaries. The
statisticarmateriallgllows,,and after this the historical summary.



PHYSICAL GROWTH 42,Ip tiCHOOL PROGRESS. 11

IL THE INVESTIGATION.

(A) PHYSICAL GROWTH.

MO.

1p THE DATA. fa

The investigation on physical growth, as here reported, is based
on the consecutive measurements al yearly and half-yearly intervals,
or both, of 861 boys and 1,063 girls from the University of Chicago
elementary and high schools, the Francis W. Parker School of Chi-
cago, and the Horace Mann Same' of Teachers College, Columbia
University. The records include consecutive measurements on the
same individuals for periods of from 3 to 12 years, giving a sum total
of 12,300 measurements for height 11,220 for weight, and 10,120
for lutig capacity, or 33,840 measurements. In the general averages
ofliie increments, the measurements of the Horace Mann School are
for ti ve. or more consecutive years, and were taken, as a rule, at yearly
intervals during the three fall months. The Francis W. Parker
records were taken semiannually, during October and June, and the
University of Chicago schools-semiannually in about one-fifth of the
records included and in the remaindei annually. The individual-

'records from these latter schools contain, in the distribution tables,
few consecutive measurements for periods of less than five years.
The measurements were made by the regular trained examiners

and anthropornetrists in the various schools, except in a feW instances
in the University of Chicago schools, where they were taken by the
writer..' The children were nude, and .the records fordkeight were
taken in millimeters or tenths. of an inch; for weight they were
recorded in decigrams or in tenths of a pound; for lung capacity
deciliters or tenths of a .cubic inch were used. At the Horace Mann
School the unit of weight was changed from pounds to kilograms in
1905; at the University of Chicago schools-kilograms and inches
were changed to pounds and centimeters in 1904 and back to kilo-
grams in 1910. The units also varied in a few cases at the Francis
W. Parker School. r This changing of units necessarily introduces a
small error 'involved in the reduction of a fractional part of a large
unit to a smaller unit, since it is more difficult to measure accurately
with large units, and to further subdivide the'unit after the measure-
ment has heed made ine'reaht any slight error involved in measuring.

l The writer Li indebted to Prob. Charles 11. Jbdd, Matter F. Dearborn, and Frank N. Freeman for
lief Out suggeetIons in methods of undertaking th7investicat ion ; to Dn. Ray croft, 1. Anna Norris, Walter
D. Wood, William H. McCastiine, Clement I,. Vaughan, and to Jeannette Seibert and Mho Fkra L. Cook
for assistance in obtaining records. The following graduate students have helped V check some of the
tabulated remits: Mires Miriam E. Doak', Carrie Saunders, and Julia Cooper, of the Universityof Tem,
and J. A. Blackburn and Grim W. Greene, of Swarthmore .c.%11ags.

1



12 PHYSICAL GROWTH AND SCHOOL PROGRESS.

. A large majority of the measurements were reported in millimeters, _
tenths of pounds, and tenths of cubic inches, and these units are used
in the preparation of the tables and charts presented in this study.

2. METHODS OF TABULATION.

In order to facilitate methods for using the data and to obtain the
yearly and half-yearly increments, each individual's records, together
with the name or number, date of birth, and date of physical exami-
nation, were copied on small cards and later transferred to large
sheets with the measurements and increments in opposite columns in
order that the correlations between the initial measurement and the
appended increments could be noted. This made it possible also to
determine the effects of accelerated or attested growth on succeed-
ing periods, since a number of increments on the same individual
were available.

Horace Mann School. 4
Name, 2007 (bo born 3,nne 2,1209.

I

Data of meesuremen t. Iasi. 6, Oct. 27, Feb. 8, Nov. 1, Nov. 19, May 4, Dec. 6, Dec. 9,
1903. 1903. 1905. 1905. 1906. 1907. 1907. 1908.

Alie (pm me. da.).... 3-7-7 5-8-1 6-4-29 7-5-17 7-11-2 8-8-4 9-6-74-4-25
Wei8111--1Coingnansi'

36.25
4.1 V 240. 772 171. 73 11: Ls 26.7 ,43 V: 710 e361). 14

Hefght .oecatimetere. 103.4 108.0 116.4 121.4 127.5 . 130.4 133.7 139.2
L,1° gicubic Mello'. 33 30 74 . 90 106 108 118 120

Vi&a: ate% .33 .49 1.21 1.47 1.93 1.96

ElIrDIOIS.

Wet Wielght .160 .170 .173 . 178 .197 .197 .200 .217
.019 .0.16 .057 .067 .071 .1'0 .071 .064

Height and weight measurements of Horace Mann boys with yearly gains.'

Me. 1. Gala. I Gain. Gain. Otin
144 . , 16 15; . 16 163

H t (centimeters) 164.3 .170.1 5. i; 171.7 3.1
W t (putuale) 100.0 111.4 9.4 12.1 9.

--. No. IL

143 15 154 ' 16
blit (cmitImeters) 171.7 175. 8 4. 1 114. 2 ..
W t (pounds) 134.5 140.6 6.0 149.6 9.1

No. S.
years)en)
t Onotimptars)

_11
159. 2

15 153
168. 7 9.6

16 1531

173 0 6.:
W t (pounds) 102.0 117.5 15.6 128.0 10.,

rho nouod. balsas of a boy 15 yom dam la 164 ceotlesetan, mul Lb* normal ire& 106 pounds.

Specimen transfer sheet.

This method is illustrated on the increment sheets that follow-
Tables 4,5, and 18-22. For averages and average variations of incre-
ments, six-month intervals were used. Fo example: 12-121,121-13,
13-131, 12-13, 121-13i. '
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b

To find the increments of growth in height, weight, and lung cal5ac-
ity for each individual, the ages at the time of measurement were
first found for years, months, and days but, in order to place the
measurements for each individual into groups of yearly and half-
yearly intervals, those made within three months and nine months
above the year were considered as half years and the following interim,
between nine months and the next three months, as full years. If
two measurements fell within a six-months' period, the measurement
nearest the age required by the interval was taken. No child's meas-
urements, when placed in the yearly or half-yearly group, are more
than three months from the exact age of the child, based on the
date of last measurement and the date of birth. All measurements
for more than a year's interval were necessarily eliminated in the
calculation of the increment.t

3. HEIGHT AND AGE DISTRIBUTION.

The height and age distribution table includes records of three or
more measurements of pupils in the University of Chicago schools
and the Francis W. Parker School. The roman numTrals refer to
boys and those in italic to girls. The table otherwise is self-explana-
tory. In general, there is a fairly normal diitribution of individuals
slightly above the average or height found by other investi-
gators. These norms were found in order to determine the relative
median heights and weights (i. e., the measurements above which
and below which lie an equal number of individual measurements)'
of the Chicago schools for a means of comparison with the groups of
children studied by former investigators and for comparison with the
norms used by Dr. Wood, of the Horace Mann School. The derived
norms show, among other things, that the Chicago schools and the
Horace Mann School form practically a homogeneous group in regard
to height and age distribution of pupils. The differences of the two
groups will be,notesd later, when a comparison of the growth curves
of individuals is made.

The writer wishes to take this opportunity to emphasize the urgent need of a long aeries of consecutive
measurements on the same group of Individuals, taken at the same time of day, by the seine' examiner,
at regular alx.months' intervals from the child's birthday, using throughout uniform units of Measurements.

The formula le n + I
2



14 PH-YEROAL GROWTH AND ROBOOL PROGRESS.

TABLE I.-Height and age distribution-Univeisity of Chicago

iNumlwrof Individuals-Boys, 601; girls, 703; total, 1,334.

Height.

13. G. 13.

Centimeters. Inches.
115 45. .3 g! 2
116 2: t 1

117 1

1113

119 3 A 2
120 47.
121 1 I
1221 1 I

G.

4

4

1

B. O. 13., G.

3
2

2 6; 1

2 E 2 3
12 11 4

$
. 2 4

3 I 4, 5
tl 4I t
4 3, 2 3

124 1 11 7' 11

123 49.113 g ...1 1,...' 3 6
126 r .1 1,

127 .1... I I 3'

11: 1 3
31131 5

13I

6

Age In yeah.

1 94 9 'I ey

1 .1nio.,B.10.11.110.1113.1G. 1110

_ _ _

6 I 1 I 1...1

2 8

2 7.
3 2

41-9
4 6,
1! 5!

r 51

3 1

6 5
133 ' I I 11 I 1 i 4 1! 5:
1311- .. , .. ... ..;.. ... ... 1 SI 3, 2 6 I

53.164,..1.... ...L..... ... . I . 1 r. 21 /: 5' si

4114! 2, 4: 7;

1 1 ...I.. 11... 2, 1, li 4;

..- .... . .. ..... ......1... 1 ...I 11 /!, 2' 31 V ,
.

2!...: F..: 1' t; 11 2
55.1 . ... ... ... ... ... ...!, 11..., 21 SI

1411 2 .

I I

13. G,
i

I

I1.! 4;

I. 5 1 8... 2 1

4! 5 3: 4 ...I 4: 2 ...; 2
1, 4i 2, 6 2 L 2 1 1._ I

11: 31 6 5 4 21 I

31 6 1 4 ...II 1

2 6 4! 6,
'

3 6, II 1. I, I

4 3.
2 6. 71 21 11 '; S Sif
3 /1 3: -4I 91 2, 3! SI 1! 1

1
' -

9 6 4. 4-.1 I
31. 1 3" 61 11 6. 3
61 3 5. 9 '11

41
1

101 4

31!0! 4. 6 4 4

51 6i g

2 : 4 N.

3 9
41 5 I

1,...
11 4 91 1

52

51 1 3 1
2 2 1.

2 1 1! I

1 1.. .1

137

1

1

1

146 ......
147!

144.

149
150 59.066

151 .....

15

1

.....

1 62.
161
1

163

164

16. 64.9451 4..

167

1

1 65. ...
171.

......
17

1 66.

-

3 4 1 9
1 4 5

4 3. 6
3 4, .?
4 A, 3

1 1, 61 10

6 /: 4 5'
1 6 42

1 / 1

I 3 1'
2 I.1 1

. ..
11

i . ..j
j I

.1*

, - -

Number of individual:I 4/ 43 68i 4 54 87 48
Medlen 11 14 1 11 121 111 11$ 125115 131

I
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eitine,.:ary and high schools and Francis W. Parker School.

Number of messuremente-Boys, 1,586; girls, 2,358; total, 3,944.1
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In order to accommodate Table 1 to the size of the printed page;it has been necessary to take out the following measurements fromthat table:
At 106 centimeters girls, one 64 years old; at 106 centimeters girls, one 6 years old, one 64 years, andboys, one 6 years old; at 109 centimeters girls, two 6 years old, and hays, one 6 years old, Iwo 7 years; at110 centimeters girls, one 6 years old, dye 64 years, one 7 years, two 74 years, and boys, two 6 years old,and two 64 years; at Ill centimetersgirls, two 6 years old, two 64 years, and boys, one 6 years old, two74 years; at 112 centlm6tersgirls, eleven 6 years old, one 7 years, one 8 years, and boys, three 6 years old,one 7 years; at 113 centimetersgirls, three 6

years old, one 64 years, one 8 years, and boys, two &years old,two 64 years, one 7 years, two 74 years, two 8 years; at Ili centimetersglrls, six 6 years old, one 64 years.three 74 years, and boys, one 6 years old, two 64 years, four 7 years, one 74 years, ono 84 years; at 176 caRst i-motersglrls, one 154 years old, one 16 years, and boys, one 14 years old, one 154 years, three 16 years, one164 years, two 17 years, one 174 years, one IS years; at 177 centimeters girls, one 17 years old, one 174 years,one 18 years, and bdys, one 16 years old, one 184 years, one 17 years, one 174 years, one 18 years; at t76centimeters- -girls, one 144 years old, and boys, one 15 years old, one 154 years, one 16 years, two 17 years,two IS years; at 170 centimetersboys,
one 144 years old, one 154 years, tw o 17 years, one 174 years, twoIS years; at ISOcentimetersboys, one 15 years old, one 174 years; at 141 centimetersboys, one 154 yearsold, one 18 years; at 182 centimeters boys, one 144 years old, one 16 years; at 1513 centimeters -- -toys, one144 years old, one 164 years; at 184 centImetersboys, one 16 years old; at 186 centimetersboys, one 114years old.

The extremes in growth to be noted are marked, in that the tallest,boy at 154 years of age is 49 centimeters taller than the shortest ;the tallest girl at 131 years of age is 39 centimeters taller than theshortest. The widest range of differences is during the adolescentage, where there is a slight tendency toward bimodal distribution(i. e., two groups of cases appear with central tendencies for each);this appears for boys at-1:3 and for girls at 12 The boys are tallerthan the girls from 6 to 11 years of age; the girls then become tallerand remain so until 14i, when the boys are taller. This is graphicallyshown by the solid and the leader lines drawn transversely in thecharts. Those below these lines are tall individuals and those aboveare short individuals.

4. WEIGHT AND AGE DISTRIBUTION.

This distribution, like that of height, was taken for the Universityof Chicago schools and the Francis W. Parker School, in order tofind a working norm. It is to be noted there is a much wider rangeof cases here than in the height distribution, and a more irregular
surface of frequency for each age. The widest range of differencesis found during the adolescent age, and in particular at the age of15 years, where the heaviest boy weighs 110 pounds more than thelightest, and the heaviest girl 104 pounds. more than the lightest.The boys are heavier than the girls from 6 to 12i years of age; thegirls then become heavier and remain so until 16, after which theboys again are heavier. The norms, like those of height, are abovethe averages derived by other investigators whio have used but onemeasurement for each individual.

The table is self-explanatory and is uniform in construction withthat of height.
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The norms obtained in this table are, of course, least satisfactory
for the lower and uppe4 ages, where there are few-cases. For several
'ages the same,individual measurements occur, thus making the table
approach what it would be if a homogeneous group were used for all
ages from 6 'to 18.

The weight table-is- uniform in construction with the height table,
and the same individuals are used. Since the measurements here
were taken in pounds, in place of kilograms, the distribution of pounds
is retained for years and half years, and the kilogram equivalents are
given for every 5 pounds, beginning with 35 pounds.

7168°-14-2

1
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TABLE 2.Weight

(Number of IndlvldualsBo, 4; girls, 63)4; total 1,098.
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and age dialribution.

Number of meospremenls-Boys, 1,475; girls, 2,103, total, 3,3651
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TABLE 2. Weight aiui age

We 101

Age to fem.

61 Si I 8 9 94 10 101

13. (1. D. G. B. G. D. 0.I B. G. G. B. O. B. 0. D. G.B. G.
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4

di.gributionContinued.
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5. MEDIANS OF HEIGHT AND WEIGHT.

This table represents the median heights and median weights for
'boys and girls, for six-month intervals from 6 to 18 years of age, as
deriVed from a study of the distribution of the two schools.

TA nix 3.-- Medians of height and weight.
9

Age.

Mellen height. Number of
eases'

Soya. G irld. Boyd. G irle.

,/ / anti- Cinli- Kilo gilo-
r =eters. Inches. meters. Inches. prime. Poundal grows. round,.6 116 45.7 114 45.1 21 41 21.3 47.0 1 19.0 43.0 32 3864 110 46.9 117 46.2 29 11 23.1 51.01 21.2 46.8 29 337 121 47.5 121 47.6 43 22.5 49.6 I 21.8 48.2 38 5374 125 45.2 ', 1M. 48.4 47 54 25.5 56. 2 1 22.2 49.0 43 218 128 50.3 125 49.2 52 87 25.9 67.2 23.2 51.3 47 7284 131 51.5 126 49.7 48 71 27.2 60.0 I 25.2 65.6 50 649 131 51:6 ,, 130 51.1 66 89 26.6 SR. 6 26. 1 58.1 5 t s891 134 52. 7 131 51. 5 78 101 9 59. 3 71 10010 136 53. 5 las 53.0 78 93 30.55 67.2 29.7 7 65.5 71 SJ104 139 54.7 137 54.2 76 85 31.2 68.8 20.8 65.8 63 8211 139 54.7 141 51.4 103 110 32.3 711 , 30.2 66.8 90 19911 i 142 65.9 144. 56.6 61 96 33.0 72.7 32.9 72.5 62 10512 145 % 57. 1 146 57. 4 112 128 34. 8 34.2 1113 194126 147 57.9 148 68 .1 80 107 35.2 77.8 37.7 .0 82 9613 150 69.0 153 60.2 97 143 39.0 86.0 43.0 94.8 87 125(34 152 59.8 455 60.9 68 115 39.5 R7.0 43.1 95.0 79 71414 153 60.9 137 61.8 123 185 43.6 96.1 46.5 1022.6 116 165144 159 62.6 157 62.0 80 132 46.4 102.5 47.0 101 5 75 9915 164 64.5 159 62.6 84 158 48.2 107.5 50.8 112.0 $2 142154 164 64. 7 159 62.6 55 97 49.1 108.5 50.2 111.2 75 9716 167 65.7 160 62.9' 52 109 8 1.12.0 49.4 108.8 57 98164 166 65.6 160 63.0 33 61 51. 114.5 51.0 112.5 33 5917 170 66.5 160 62.9 41 89 56. 124.7 51.4 113.2 28 61174 170 66.5 161 63.4 25 36 68. 128.5 52.8 116.5 17 3318 170 66.5 162 63.8 28 77 59.1 130.5 51.4 115.7 19 64

Malian weight.

11°Y..
01,,1..

Number of
mem.

--
BOy8. Girls.

Afr

Total number of came 1,587 2,372 1,464 2,101

Total number nullidnubx 501 706 ' 460 638

6. INDIVIDUAL INCREMENTS IN HEIGHT, W.F.IGHT, AN LUNG CAPACITY.

the writer has aimed, as far as space will permit, give the origi-
nal data with results in such form that further comp ons and cor-
relations may be worked out. Tables 4y 5, and 13-22 give the
initial measurements in height, weight, and lu pacity, with the
yearly increments and per cents of gain and loss for 50 boys and 50
girls from 7 to,13 years of agt, and for 50 boys and 50 girls from 12
tq 17-'Years of age. The individuals are arranged ,in an ascending
scale in Accordance with th6 initial height at 7 and 12 years'of age.
Many individuals with the longest series of measurements have beefs
omitted on4aaricost of the records has'ing been made before or after
thQ interims included in these tables. All the individuals with long
records, however, are represented in the charts of individual curves
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which follow. the tables. The individuals represented in both tables
may be found by means of the cross references given in the explana-
tion of the curve charts.

In the tables the serial numerals at the left refer to the respective
individuals. The heights are in centimeters, the weights in pounds,
the lung capacities in cubic inches;' the-respective increments are of
the same units of measurement. The per cent of gain is the pro-
portion of the increment to the previous measurement. The aver-
ages and average devi tions of increments and the averages of the
per cents itr tho midd e of the table are for the fast 25 shorter indiz
viduals and those a the bottom of the table are for the 25 taller
individuals. The a erage height, weight, and lung capacity for each
year and half year t the bo4om of the tables are for the 50 in each
group and offer means of comparison between the medians or
norms folind in the distribution tables where there were more indi-D
viduals, but fewer repeated measurements. No mitasuremeilts here,
as indicated in the discussion on the method of procedure, can be
morn than three months front the exact chronological age.

These tables are given in' ordeethat the individual differences may
be closely noted, that the differences between gain in absolute incre-
ment and gain, in percent may be compared, and'-that these data 'tnay
be accessibly for future comparisons in this study and for those who
wish to make further correlations.

The boys and girls are from the three schools and represent a fairly
normal distribution, except that the Fraecis W. Pdrkerboys are
slightly inferior to the others in height aAthe Francis W. Parker
girls, who were measured more frequently than those of the °then
schools, show more individual fluctuations.

,E1011T. 4
From the years 6 to. 1.3i, the yearly increment varies from 1 to 8

or 9i centimeters. At the age of 12 there is a surprising jump in the
increase, which reaches as high as 12 centimeters; the rapid increase
continues up to 17 years of ago. The increase from 6 to about 7i
has no uniformity, and seems to depend on the individual. From thu
years 8 to 12 the usual increase is from 7 to 9 centimeters. Irev,
too, is the greatest uniformity of increase, that is more boys increase,
the same number of centimeters than at. any other time. 'In some
sporadic cases the increment is as much as 10 centimeters. From 13
to 17 the increment is larger.
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From the years 6 to 71 there is little uniformity in weight incrb-
ment, for it varies all the way from 2 to 15 kilograms. At 71 the

-increase begins to be a little more uniform, and a rough average can
be taken. This is about 4 kilograms. In two cases there was a
loss, of 2 and of 5 kilograms, respectively; but loss is rare. The aver-
age stays almost the same up to 13 years. But some individuals
increased from 14' to 22 kilograms. These cases, were, however,
sporadic. The greatest uniformity occurs from 91 to 10i and again
from 14 to 15/. The least uniformity of increase is from 12 to 13.
The average increment in the ages between 11 and 17 is from 6 to 10
kilograms. The greatest increase, 18 to 23 kilograms, is found to
occur between the ages of 12 and 16i. In one case between 16.and
17 the increase was remarkable, 35 kilograms. There were four
cases of loss varying from 1 to 4 kilograms. The increase from 11 to
17 is so irregular as to make it almost impossible to strike an average.

II' LUNO CAPACITY.

As a rule, the greatest relative gains in breathing capacity occur
between the first and the second measurement, which is probably
due to the fact thiit the child has not learned how to use the spirom-
eter, which involves a voluntary reaction as well as a physical meas-
urement. The cases where children lose in breathing capaCity are,
as a rule, near the first measurements or are caused by colds at the
time of measurement.

There is less uniformity in lung capacity than there is in weight.
For example, between the ages of 7i and 81 the increment varies from
a loss of 16-cubic centimeters -to an increase of 49. Before the age
of 7i there is absolutely no uniformity; after this the average may
be roughly estimated at 8 to 16 cubic centimeters increase. In the
ages from 10 to 13 there is a great fluctuation; all the way from 2 to
22 cubic centimeters, and 2 cases of loss. Uniformity is almost lost
from 11 to 17. The ages of greatest uniformity are from 13 to 15.

To give a few examples of the extreme fluctuation, and to give an
idea of the difficulty in striking even a rough average, the following
cases. may be cited: From 11 to.12 years of-age the lung capacity
varies from a loss of 2 tQ a gain of 46 cubic centimeters; from 13 to 14
it varies from a loss of 16 to a gain of 56 cubic centimeters; from 14
to 15, from a gain of 2 to a gain of 86 cubic centimeters; from 16 to
FT, from a loss of 2 to a gain of 56 cubic centimeters.
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It is to be noted in reading these tables that the initial height,
weight, and lung capacity are given in the first column after the in-
dividual's number. The yearly increment dr gain in growth is given
just after the initial measurement and the gain per cent just after the
increment. For example, number 1 was 112 centimeters tall at 7
years of age and 116.8 centimeters at 8 years of age. This girl grew
4.8,centimeters, or 4.3 per cent, during the year. At 9 years of age
this girl was 119.6 centimeters tall, and she had, therefore, gained 2.8
centimeters, or 2.4 per cent.
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TABLE 4.-Increments of growth in height fora group of 50

No

7 years. n pers. 8 years. 81 years. 9 yeas. 91 years. 10 years.

11.

g

si

to

z

e

'$ 1

g

jl ii
.4.' 1

I t..

ii
.

i
b c

-
i
b

1 ..
2
3
4
6 --
6 ......
7
8
9 ......

10
11
12 ......
13
14 ......
15 ..
16
17
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20 .
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2 3

24.
25

Av
Av.ver
26

28
29...- .
TO

II
87.. - 1212
83

11
116

87
38. .....
89 ......
4 0

41 ...... _127.5
42
43 ......
44 ..
45" -

46. .....
47
48..
49 ..11
80 ...... 13&9

AT .120
Av. var.-

Cm.
112.
112.81
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114.3

iii..6".
117.4
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114 4
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119.0
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119 4
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Cm
.......

4.9

.- .....116.
.

.......

....'...
6 4
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1

....1...

-I-
6.05.2

Cm

-. 113.1

4.5116.
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.. 117.
.
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1=. 1
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1V.
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__I-

.....
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.

.

15.

.......
. ..
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6.65.9.
.......'..

4 64.0.

Cm.
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..
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.1122.

1

,125 0
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4.
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........
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.4.93.3

5.6
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3

0
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.
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4
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4 8
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4.4
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3.
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4.6
4 2

1
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6
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2.
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&
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4.2
5.84.
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4.2
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.
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3.1

3
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.
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4.13.4

9
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3.9'
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1.01

4

_ . 123.
:

126.

1 126
133.

.. 128.4

130.6

36.5
. 183.6

4. . -.....
31.2

133.0
132.8

.133.6
134.6
.
14&2

6.1
.61

.
4.2
. .i oi
4.23.4
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6.4
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6.64
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4.83
7.2

6.4

5..

5.

&

1

4.3
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.......
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girt. from 7 to 13 year. of age with consecutive measurements.

to; years. It ran. 111 years. 12 years. Iii years. 13 year,
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No.

1.
2.

3.
4.
5.
6.
7.

9.
10.
11.
12.
13.
14.
15.It
17.

19.
18.

20.
21.
2.
24.
26.

Av.
Av .vv.

26.
27.
28.
29.
30.
31.
32.
33.
34.
3&
36.
37.
11$
39.
40.
41.
42.
48.
44.
44
46.
47..
48.
49.
60.

Av.
Av. var.
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TABLE 5.-hurementa of growth in height for a group of

12 years. 124 years. 13 rem. 184 years. 14 years. 144 years.

.4.
LI' i

No. E I ii. .E

4
-- 1 i i

4

-
ci.. 31

-@

A
k
. a. . .

4:

Cm. Om. Cm. Cm. Cm. Cm. Cm. Cm Cm. Cm. Cm. Cm.
51 128.0.. 134.0 ..,. 139.4 5.4 4.1 143.2 6.41 4.2
52 132.8 5.2 4.1 114. 8.0 6.0 144.4 3 2.6
83 134 6 139.. 5. 3.9 149.0 9.2 6.6
54 134.4 2.4 1.8 13,0.. 144.0 7. 5.1
55 136.0 3.1 2.3 139. 144. 5. 3.o
56 137.r3.0 2.2 140.2 148.4 6. 4.4 . 152.2 5.8 8.9
57 137.0 3.8 2.8 114.0 8.5 0.3 146. 9.1 6.6 147.9 LI .7 153.0.... ....
58 138.2 6.1 4.9 145.6 7.4 5.4 . 150.4 4.0 3.3
59 38. 144.8 6.2 1.5 14s.4, 3.6 2.5
60 38.8 6.6 4.91 113.8 5.1 3.6 149.44. 153.6 4.6 3.
51. 39.' 4.2 3.1 143.0 4.0 2. 140.0 5. 3.
62 39.4 6.0 4.5. 140.84_5.0 3.7 147.3 6.5 4.4. 151.8.
63 89.7 143.4 3.7 2.6 147.3 ....... 144.5 5.1 3.6 152.1 4.0 8.3
54 40.3 8.3 6.3 146.0 6.7 4.1 149.0 ........ 151.2 5. 3. 155.0 5.2 3.5
65 141.0 5.6 4.1 145.4. 152.cl. 6. 4.5
66 141.4 5.7 4.2 149.2 7.8 6. 154.3 ........ 157., 8.5 5.7 158.7 4.4 2.n
67 142.' 9.0 6.8 144.9 147 2.7 1.9 148.0........ .. . . . .
68 143.2 4.4 3.2 146.8. 153.4 8.6 4.5 ....,......... iii.i) 6. e. 4. i
86 - 143. 151.8.... ... ...... ........ 157.6 6.4 8.0
70 143.4 5.4 3.9 150.4 7.0 4. 164.6 4.2 2.8
71 144.4 149,2 4.8 3.3 151.1 1.9 1.3
72 145.4 4.2 3.0 150.8 5.4 3.7 1.55. 6.0 3.3
73 145.8 6.2 1.1 148.4 2.8 1. 150. 2.2 1.5
74 147.0 4.8 3.4 149.0 2.0' 1.4 151 0 2.0 I 3
75 147.6 9.6 7.0 . . 153.6 6.0 4 1 1 100.4 2.0 1

Av 6.0 4.5 51 3.0 5.7 1.1 5.413.9 4.5 3.1 6.3 3.6
Avivsz 1.6. 1.3 1.4 1.4 1.6.. 1.2

76 143.1 . 151.4
-

159.4
-
8.0 &38.4 5.

77 145.4 3.8 2.7 1:2.I 6.6 4. 157.4 5.4 3.
78 146. 7.4 6.3 'In e 7.4 6.1 158.6 .... .... ...... ........ 165.1 6.6 4.1
79 146.0 6.2 4.4 153.4 6. 4.6 . 160.1 6.7 4.3
80 146.5 8.0 5.8 . 148.3 I. 1.2 152.1 ........ 154.4 6.1 4.1
81 147.2 ii6..i a.. i . 158.1 7.2 4.0
82 147.3 7.3 7.8 151.1 3.7 2.: 154.3 ........ 159.1 8. 6.3 163.0 8.7 5.6
to 14, 5.6 155.2 7.4 5 ) 157.6. 159.4 4.2 2.7
84 148.4 164.0 5.6 3. ., 156.1 I 1.3
86 140.7.. 152.4 6. 4.7 163.5 6. 4 160., 6.2 3.3 162.1 .....
BB 149. 6.2 8.6 157.4 8.2 5 . 162.' 4.8 2. -
87 149.8 &I 8.7 151.P. 162. 7.1 4.8
86 1842.4 .. 154.110.. 6.9 168.2 lit. . 6. 162. 4. 2.5 162.9.... ...
80 161. 3.2 2.2 160.0 8.3 6.
90 161.4 9.' 6.3 158.6 6.2 3.4 . 168.0 i.i 1.5
91 154.4. 160.1 5.1 3.3 163.7.. . .. 164.7 4.7 1.9
92 1b& 11.5 7.9 161. 6.2 3. 163.1 2.0 I. 164.6 .... ...
93 156. 167.7. 139. 8.' 2.' 162.0 4.3 2.7 162. 3.2 2)0
94 167.010. 7.5. 160.6 8.6 2.3 162.......... ...... ........
96 156. 7.0 4.6 167. 7.2 4. 167. 3.14 1.3
96 158.' 8.0 6.3 156,7 . .4 161.2 .,...... 162. 3.3 2.1 162.2 1.0 .6
97 156. 164.8 5.: 3. 167. 2.2 1.3
98 161.0 7. 4.5 . 167.R 6.8 1.2 . 189.4 1.6 I.
99 163.6 5. 8.5 167.0 3.1 11 . 168.0 1.0 .
100 164.2 8. 5.3 . 186.0 4.8 2.9 . 170.6 1.6 .'

Av 145. 6.6 4.7 117.1 7.7 5.3 161.3 6.' 4.1 153.9 4.6 3.1 155. 1.7 3.0 158.7 4.2 2.
Av. var 1.0. 1.5. 1. 1.2.. 1.7 2.5.
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50 girls from It to 17 years of age with consecutite measurements.

15 rms. 154 years. 16 years. I 164 years. 17 years.
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7. AVERAGE INCREMENTS IN HEIGHT, WEIGHT, AND LUNG CAPACITY.

A study of the individual measurements in height reveals different
.correlations in growth forgIboys and girls above the median (average)
from those below. That is, the rhythms of fluctuations of growth
for tall children differ materially from those for short children. This
is demonstrated by the norms found, which serve in this connection
as a temporary expedient for estimating the relative heights of this
group of children and as a means for dividing them into two general
groups, those lying on and above the median and those lying below
the median. There, are some who cross the median, and others whose
curves fluctuate toward or from the median. Those lying above
the ynedian height begin and end their periods of acceleration and
arrest earlier than those below the median. The increment tables
following give the averages and average variations in yearly and
half-yearly increments for boys and for girls in height and weight in
the two Chicago schools and in the Horace Mann School.

As will be noted, the results give the greatest absolute increment
and the greatest average deviations during the adolescent period,
beginning at 12 years of age for boys above the median height and
beginning at 10i years for the girls above the median. This marked
acceleration continues until 15} for boys and until 13 for girls.
For those below the median height the greatest average acceleration
begins at 14 years for boys, and at 111} years for girls, and continues,
for the boys, until 17i and for the girls until 15i. The tables also
show there is a period of slightly more marked acceleration or arrest,
from 6 to 8 years of age, depending on the relative height and the
median. There then follows a gradual decrease in absolute and rela-
tive increment until the advent of the pubescent increase. The
results hold for each school separately and for the groups collectively,
for boys and .for girls.

No individuals were eliminated whose measurements and ages were
found to be accurate, but as stated above there were some whose
g:st measurements were below the median and whose last measure-
ments were above the median; these were grouped with those above
the median. There were a few others whose first measurements
were above the median and whose last measurements were below
the median; these were grouped with those below the medially . The
flustuations in the growth of these latter children tend to obliterate
,the characteristics of the two main groups, i. e., they tend to destroy
rather than accentuate ti.e most common pubescent tendencies of
each group. It didnot, owever, seem best to form a separate divi-
sion of these "crosses," since it would be impossible to draw a dis-
tinct line of demarcation between those above and those below the
median.
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The rhythms and fluctuations of grOwth in height for the children
above the median show that these boys and girls mature in physi-
loogical growth earlier than those'below the median, since theirperiods
of acceleration and arrest begin earlier and end earlier. There are
individual measurements lying on either side of th, m medians,
arranged in all probability in a normal distribution from he tallest
to the shortest for each chronological age. If this is the -nse, as
the individual curves will show, we are justified in making a erages
or medians only when the average or norm is based on the physic-
logical age instead of the chronological age. A new and very
implrtant educational problem is evoked here: How may we
formulate a measuring scale for determining the physiological age of
the child I A careful study of individual growth curves, based
on consecutive measurements, it is hoped, will help to answer this
question.

These significant characteristics of tall and short children, differ-
ing in their periods of acceleration and arrest, may also be noted in
the groups of 200 individuals whose heights and incrementsare given
in Tables 4, 5, and 13 to 22.

f
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Since these children were not all measured an equal number of
times and, therefore, individuals are constantly entering and leaving
the yearly and half-yearly groups, the sum of the averages of the
half-yearly increments do not in all cases equal the averages of the
yearly increments. These conditions vitiate the results in so far that
we do not have a truly homogeneous group throughout. These facts
explain why it is not possible to get an average increment by taking
the difference between the average measurement of two intervals,
since this method would in some cases give a minus quantity if a
majority of tall individuals were in the former and not in the latter
group. The individual increments also help to explain why the'com-
posite curve of the average heights based on single measurements of
different individuals at different ages does not represent tho, growth'
of any individual or any group of individuals. Therefore the method
of finding averages on single measurements, which has been univer-
sally used in the past (on account of lack of data based on consecutive
measurements); must be abandoned as a method for obtaining norms.

The following are some of the greatest gains in height, weight,
and lung capacity amo,ng all the boys and girls included in the entire
study. Those whose numbers are below 200 have been taken from
the tables just given and the other ones from the groups., of indi-
vidual growth curves. The largest increments of growth alias follows:

TABLE 8.-Largest individual increments in growth.

INCREASE IN HEIGHT.

BOYS BELOW TILE MEDIAN HEIGHT.----- ,_

Numbers.' Age.

rn. d.

Height. Age. I

Y. m. d.

Height.

Cm.

Inertias° In height.

l'er et.Y. Cm. Cm.
151 12 4 19 137.2 13 8 19 149 0 11. 8 8.6
153 15 1 6 149. 2 16 0 2 159.0 9.8 6.7
153 16 0 2 159.0 17 1 3 170.0 11.0 6.9
156 15 11 17 154.9 16 11. 18 165.6 10.7 7.0
165 13 5 20 147.2 14 5 6 , 157.5 10.3 7.0
174 1 4 4 24 155.2 15 5 9 165.7 10.5 6.6.

BOYS ABOVE THE MEDIAN HEIGHT.

128 11 9 9 156.6 12 9 7 166.7 10.2 6.5
176 14 0 0 145.5 IS 0 0 158.3 9.8 .6.6
187 13 2 5 156.1 14 4 22 167.0 10.9 7.0
189 14 3 9 159.3 15 4 15 16e,5 10.2 6.4

GIRLS BELOW THE MEDIAN HEIGHT.

El
82
20
105
831

t

13
18
11
13
II

2
6

11
5
3

18
30
0
0
4

159.5
154.3
137.0
141.9
138.6

14
14
13
14
12

5
1
3
5
4

1

20
0
2
9

149.0
163.0
147.3
153.1
148. 8

9.5
8.7

10.3
11.2
10.2

6.5
AO
7.5
7.9
7.4

1 'I'hees numbers correspond to those In Tables 4, 5, and 13-22, end In the Haab Notes, pp. 118-131.
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TABLE 8.-Largiat individual increments in growth--Contin

INCREASE IN lizrowr-Continued.

GIRLS ABOVE THE MEDIAN HEIGHT.

92
91
95
97
99
41
49
310

t
Numbers. Age. Height. Age. Height. Increase

rm.

n height.
6

Y. m. d. Cm. Y. m. d. Cm. Per el.
10 9 19 144.3 12 1 3 155. 8 11.5 7.9
11 3 22 146.1 112 7 13 157.2 11.1 7.6
10 4 26 145.6 II 8 9 156.8 11.2 7.7.
10 10 19 144.3 12 1 3 155.4 11.5 8.0
11 4 23 146.1 12 7 10 157.9 11.8 8.1. 9 10 12 134.9 11 4 21) 151.4 12.5 9.0
10 9 13 147.9 II II 10 157.5 9.6 6.5
11 9 12 117.6 12 7 4 114.5 10:9 7.4

LARGEST INCREMENTS OR GROWTH IN WEIGHT.

BOYS BELOW THE MEDIAN WEIGHT.

Numbers. Age. Weight.
Age.

Weight. i Increment.

151
172

176
140
116
191

Y. m. d.
12 4 19 ,
15 1 7

Lbs. I Y. m. d. I. Lbs.
06.3 13 8 19 87.5

6 6 1 141.7117.0 15

Lbs.
21.2
24.7

Per el.
82.0
21.1

24.3 26.1
17.4 24. r
71.4 22.0
24.0 72.2

23.3 43.2
19. 4 19.8
19.2 24.6
19.3 20.3
20. 0 25.5
19.3 17.2

BOYS ABOVE THE MEDIA24-5YETkilr.

! 11 4 20
I 9 8 3

II II 2
14 6 5

90.2
70.2

110.7
108.0

15
10
12
I 5

5
8

401
6

I

9
15

7 1
24

117.5
87.6

133.1
132.0,

GIRLS BELOW THE MEDIAN WEIGHT.

9 II 26
13 10 23
13 11 12
12 10 26
12 7 0
i4 5 9

53.9 10 II 30
97.9 1 14 10 3
78.0 IS 1 13
94.5 13 10 23
78.1 13 4 16

111.8 IS 5 0

77.2
117.3
97.2

113.8
98.1

131.1

GIRLS ABOVE THE MEDIAN WEIGHT.

MI 11 5 24 79.9 12 6 10 115.6 35.7 45.513 .11 4 10 125.0 12 8 149.9 24.9 18.01160 , ' 10 2 21 72.2 II 2 20 96.8 24.8 34.317 11 3 10 104.5 12 3 14 124.9 20.4 9.5(4 12 6 11 127.0 13 9 24 147.8 5 20.8 16.3100 ... 12 9 0 103.2 13 7 24 124.2 21.0 20.3

LARGEST INCREMENTS OP GROWTH IN LUNG CAPACITY.

BOYS BELQW THE MEDIAN HEIGHT.

Numbers. Age. Lul f es- Age. iii,,,I17-
.

Increment.

Y. Is. d. Ce.1n. r., in. d. Cu. re in. Pere!.1.4 14 4 8 163 15 4 7 210 47 28.8111 16 0 2 170 17 I 3 220 60 28.8iv 16 3 6 215 17 3 3 263 50 23.2171 % 10 10 1 '106 1 1 11 21 150 44 Q,4
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TABLE S.-Largest individual i in growth-Continued.

LARGEST INCREMENT8 OF WTH ix LUNG CraScrryContinued.
ABOVE THE MEDIAN IIEIGIIT.

umbers. Age. calAn,Ify. Age. caleity.! Increment.

123

1Y. in. d.
11 9 9

Cu. in.
194

Y. tin. d.
12 9 7

Cu. in.
230

Cu. in.
46

Per r.
'25.0

139 1 12 1 21 100 13 1 20 115 45 45.0
179 , 13 9 22 152 14 10 13 218 88 36.8
187 13 3 5 364 14 4 22 212 48 287
192 13 7 14 18.8 14 3 24 238 50 26.6
199 13 1 26 190 14 2 0 240 60 33.3

GIRLS BELOW THE MEDIAN HEIGHT.

14 ' . 11 2 9 112.6 12 1 0 1 180.0 67.2 1595
'19 12 0 7, 120.0 13 0 15, 180.0 60.0 ,

20.. 11 1 191 76.0 12 1 2 112.0 36.0 46.3
21 9 7 24 95.0 10 6 27 130.0 35.0
53 13 3 18 128.0 14 5 2 . 160.0 32.0 25.9

GIRLS ABOVE THE MEDIAN IlF,IOfT.

36 .7 10 2 7 . 98 11 8 11 159.2 63.2 r,3.8
46 6 5 17 1 70 7 5 17 106.0 38. 0 1.2
46 11 4 8 1 - 142 12 4 0 190.0 48.0 33.5
86 13 10 14 154 10 5 0 190.0 38.0 21.1
86 14 10 51 100 15 10 2 234.0 44. 0 23.1

The greatest yearly gain in height for these boys below the median
is approximately 10 centimeters per year, and as a rule these gains
are made after 14 years of age; for those above the median the gain
is approximately the
gain in eight for girls telow the median is from 9 to 11 centimeters,
and occurs after 12 years; for those above the median height it is
from 104 to 11 and occurs before i2 years of age.

The greatest gains in weight are after 12i for the boys below the
median and earlier for those above median height, as a rule. For
the girls the greatest gains, are after 1:3 for those below and before 13

'for those above the median.
The greatest gains in lung capacity are after 14 as a rule for the boys

below median height and before for those above median height. For
girls there is little difference between those hbove and those below
median height. lb.

,

In an extensive study on physical growthrbased on single meas-
urements, Dr. H. P. Bowditeh' callS attention to the asymmetrical
nature of the trend of the growth curves and holds that large, tall
children make their most rapid growth at an earlier ago than. the small
ofies, since the average and median values do not coincide. By using
the same data, given by Bowditch, Dr. Franz Boas' pplies supple-
mentary statistical methods and concludes that 13owditcl's conclu-
sions are untenable. He says:

The asymmetry is not accidental, for there will be as many children on a stage of

to that of their age Minus a certain length of time. .
velopmeni corresponding to that of their age plus a certain length of time as corm-

11 'in,g Wet.

Boaditeb,11. P. Growth of children. Tenth nu. rep. Miss. Dd. "r
',Bass, tr. On Towneend Potter's Invealiguliun of school children of El. I.ouln.
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In his several reports on the growth cf Si. Louis children, Dr.
William T. Porter 1 finds the same asymmetrical trends noted by Bow-
ditch and repeatedly calls attention to the difference between the mean
and average. Boas very plainly states: "I can not acknowledge
that thp conclusions reached regarding the growth of tall and short
children arci 'co;rect. Ho finds the constant occurring differences
and their regular distribution between the mean and the average
furnish the best proof that the curves under.consideration are not
probability 'curves. IIc believes, d this is the case, neither the average,
nor the mean, nor the most frequent value represents the type of the
age to which the curve refers. This 'eau be determined only by
detailed examination of the causes of the asymmetries.

To summarize briefly the differences in the two points, of view
Boas maintains that

When we consider children of a certain age, we may say that they will not all be on
the sane stage of development. Some will have reached a point just corresponding
to their age, while others will be a little behind, and still others in advance of their age. .

Consequently the values of their measurements will not exactly correellond Co those
of their age. We may assume that the difference between their stage Oflevelopmint
stall:hat belonging to their exact age is duo to accidental causes; so that just ati*many
will be less developed as further developed than the average child of a particular age.
Or there will be as many children on a stage of development corresponding to that of
their age pluji,a certain length of time as corresponaingto that of their age minus&
certain length. of time. Science, n. s. 1., 217.

Porter's ass. umptions are based on Bowditch's data as well as his
own, and he maintains that

The type of k certain deviation from the mean of an age will show the same degree
of deviation from the mean at any subsequent age; for example, tu type boy in the 75

. percentile grade at age 6 will throughout his growth be heavier than 75 per cent of
iffEl of his own age. Transactions of the Academy of Science of St. Louie, 4, p. 291.

Boas objects to this assumption ana holds that the average chil-
dren do not hold their.percenti,le rank. The individuahgrowth curves
included in the present investigation should go a long way toward
solving this much - disputed question. dt will be shown that both
writers are partially correct, but neither could see the significance
of his conclusion from the data at hand..

i3 Ix 8. INDIVIDUAL GROWTH CURVES.

(a) HEIGHT AND WEIGHT.

The series of. 28 charts show the individual growth cur'v'es in height,
weight, mid lung capacity for 170 individuals, giving in all HO indi-
vidual growth curves for various periodi between1 sears 9 months
and 18 years 6 months!

In carrying out a comparisou graphica lly among for)* so dissimilar
in, absolute size as Awe of height, body weight, and lung capacity,

Vetter, W. T. The growth of St. Louis omens.' 11
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it was thought best to use the following units. In the height and
weight curves the same base line division of 20 millimeters equals 12
months in age, while for the ordinates or vertical lines 40 millimeters
equal 20 centimeters in height and 10 millimeters represent 20 pounds
in weight. In the lung capacity charts a base line division of 15 milli-

,
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meters is used for 12 months in age, and in'the vertical or ordinates
10 millimeters represent 20 cubic inches in lung capacity. The origi-
nal charts have been reduced in size and the millimeter lines taken
out. The black lines represent distances of 20 millimeters on die
height and weight charts and 15 and 10 millimeters on the lung
oepeoity &Arta.
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The same Arabic numerals refer to dbame individuals, respec-
tively, for each of the 15 groups for all curves, for all health notes, and.
for all indices. The circles give the time of measurement; the ordi-
nates represent the measurements accurately to within 0.4 of a cen-
timeter or less, and the abscissa the exact age within 14 days or less.

It is at once apparent that the direction of the curves shows the
absolute increase, decrease, or uniformity of the increment of growth.
A straight line of uniform pitch indicates an absolute increment for
the :tame individual; therefore, in general, the degree of pitch of the
line (curve) shows the relative amounts of increase of absolute incre-
ments for the same individual, and a change of the direction of a line
at any circle (or point of -measurement) indicates a decrease in the
absolute increment if the line turns toward the horizontal, and an
increase if it turns toward the vertical. The chaits, therefye, like
most growth curves, show graphically the absolute increments and
not the percentage of increase over the initial measurements from
period to period. The relative gain or per cent of increase or decrease
may be obtaind from the preceding tables (4, 5, and 13-22) for com-
parison, if desired.

It should be noted that no attempt to select the individuals was
made in the charts except to include a few that are tall and a few
that are. short in order that the height curves may be followed
individually from measurement to measurement. The wide distri-
bution of ind aLs from tallest to_shortest may be' noticed as a
general charat......istic of this group; there is a range of 35 centi-
meters in height between the tallest boy and the shortest boy at 14i
years. -Since this wide range of distribution i9 uniformly present for
all ages, a comparison of the growth of some very tall Children with
some short ones may be nicely observed when compared with ,the
dotted curve which is "Boas's normal curve" based on the measure-
ments of 45,151, boys for one measurement each.

A study of these height curves reveals at once that each boy holds
approximately his relative position in the group for the periods
included (Nos. 1, 8, and 9 are the only curves that cross, and in only
one of these instances are two 'curves intersected), and on a per-
centile basis each would retain approximately his percentile grade;
and that the relative shifting of the beginning of the adolescent
acceleration from 12i years for the tallest boy (No. 2) to 16 years
for the shortest boy (No._ 11) is a notable characteristic which has
been referred to from time to time in the preceding pages. Occa -,
sionally there is a slight retardation before pubescent acceleration
begins, and this, together with the shifting of the period, causes the
curves to approximate in appearance.a series of concentric arts of
varying sizes where a chronological point in the lower or outer arcs
is reached later than in inner or uppei arcs. If No: 1 curve, which is
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abnormal, is eliminated, there may be observed a fanning out of the
curves from childhood to adolescence. When the individual growth
curves in height for all the boys from both schools are Arnpareci, it
will be noted that there is frequently an individual fluctuation in
growth from 6 to 8 years of age, depending on the size of the boy, and
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there is a remarkable uniformity in the increase of increment after 6
or 8 years to the period of pubescent acceleration, with a slight
decrease just before the adolescent acceleration.

The girls' curves illustrate at a glance smaller stature than that of
the boys before 11 years and after 14. There is also here a uniformity
in regard to relative stature for each individual throughout the periods
included, and an earlier pubescent acceleration in the cases where
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there is an increase during this period. The general trend of these
curves shows slight decrease in increments from 7 years to the
accelerated period, which like that of the boys, varies in occurrence
with the initial height; tho period of rapid growth is earlier for the
taller girls; the shorter girls, like the shorter boys, reach their maturity
in growth at an older age. In Chart IVa (p. 42), for exaple, the
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tallest girl of the group attained her maximum height m, 141 years
of age and the shortest at 17 years and 3 months.

When the curves for the girls are extended to the earlier periods of
childhood, there is a suggestion of change or variability in the incre-
ments from 5 to 7 years of age, with a small range of differences
similar to the boys during these earlier yeari.- There is a slight drop
in the curves, as a rule, between the ages of 7 and 11 years, aside from
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the curves No. 1 and No. 9 of Chart Va, for example, which show no
retardation or acceleration during the prepubescent and pubescent
periods; the drop is more noticeable with girls than with boys. A
period of marked retardation before adolescence is usually followed by
a period of rapid acceleration during adolescence. If the increment of
growth before adolescence is relatively uniform, this uniformity tends
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to persist throug iout adolescence; and, as may be noted with No. 1
in Chart Va (p. 43) and No. 1 in Chart Ia (boys) (p. 38), when ther5 is
unusually rapid growth for the individual from 7years to the beginning
of adolescence, there is a decrease during adolescence, i. 6.,t reversn
of the common rhythmic order.

The Francis W. Parker boys, when compared with the Horace
Mann boys, show a closer .range of distribution during adolescence;,
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they are inferior, on the average, in stature, and show more indi-
vidual fluctuations from measurement to measurement, which may
be due, in some instances, to slight variations of the conditions under
which the measurements were made, such as the time of day, the
reading of the stadiometer, or rhythms occurring' during certain
times of the month or year, since the measurements were taken at
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such short intervals that the variation of a few centimeters would be
very apparent in the curves as plotted.

The 22 individuals in Charts XIlla and XIVa are from the Uhiversity
of Chicago schools and from homes similar to those of the Francis W.
Parker School, but they form part of a much larger b6dy of students.
In Chart XIIIa the individuals aro taken at random, but in Chart XIVa
an effort was made to find oases of arrested growth. The growth
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curves in height for both groups, like all the Horace Mann School
children, show fewer individual fluctuations than those of the Parker
School and, aside from No. 5 (Chart XIVa), there is a very close
parallelism between the varying heights and the varying weights of
the different individuals, i. e., the taller children are tho heavier.
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No. 1 (Chart XIVa) is the tallest girl included in this study and her
weight curve deviates from the general tendency in that its form is
similar to the height curve. The per cent of increase in height incre-
ments over the initial heights for a given chronological ago from 6
to 18 is so comparatively uniform for each individual that the growth
curves may enable one, in the future,.to prophesy with considerable
accuracy how tall a child of normal growth will be at any subsequent
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ago within the interim,.providing his or her relation to a given median,
or norm, be known.

The trend of the height curve, aside from the period just previous
to the accelerated pubescent growth, tends toward convexity. If
there is unusually rapid growth for the individual from 7 years to
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Lirthe beginning of adolescence, there is a decrease during adolescence,
and there is frequently a reversion of the common rhythmic.order,

Of the 170 boys and girls whose height curves are plotted for the
preadolescent and adolescent ages, a few show a regular uniform rate
of increase at pubescence, a much larger number show an accelerated
rate, and fewer show a decrease in gain.
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The cases of marked arrest, or retardation, in growth in height
with this group of children occur usually during the early.adolesceht
period and persist through the period.

WEIGHT.

The individual weight curves have certain characteristic's which
are interestingly significant when compared with the height curves.
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With the exception of No. 9 (Chart Ia), who is heavier than the others
for his height, the boys' heights and weights are as a rule'telatively
ptoportionate to each other. The five boys below Median height (Nos.
10, 11, 12,, 13, and 14 of-the first chart) are also the five lightest, with
the exception'of No. 10, whose nutrition is poor. Vie boys hold the
same relative positions in the series in reference to both height and
weight.



THE INVESTIGATION. 47

Though there are more individual fluctuations in growth in weight
than in height, there is also a wide range of individual differences, as
shown by the fact that No. 2 of the first group at 14 years of age is
60i pounds heavier than No. 14. The striking differences between the
two series of curves are: The weight curves tend toward concavity
and the height curves toward concavity just before the pubescent

2

.

2

S

CA

acceleration, and then both toward convexity; the height curves
never fall below the previous measurement, except in a few instances
for a millimeter or two, and the weight may go above or drop below
the previous measurement. In several instances boys lost in weight,
and These losses divert the curves from their relative positions within
the group, which may later be regained.
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The curves of weight show to a marked degree a decrease in rela-
tive increment from 6 to 11 or 13 years of age, the latter limit varying
with the relative height and weight of the individual. Alter this
there is a marked acceleratioq. The uniformity of increase in height
and weight increments certainly tends, on the whole, to call attention
to the' value of the vigilant watching and remedial exercises on the
part of the examiners in this school, and at the same time gives con-
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crete evidence of the great value of physical examinations and medical
inspection for growing children.

Girls are relatively heavier than the boys, and the weight curves
show less tendency toward concavity, with slightly more individual
fluctuations. There are no cases of a loss of weight previous to 16
years of age; in many instances (Chart IVa, for example) the taller.
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girls are as a rule heavier, In a general way each individual retains
he relative position in regard to height. In Group V there are three
cases of loss in weight after 17 years of ago and two previous to this
age. No. 7 diverts from thistendency of her group, being the heaviest
after 8 years.

There is apparent confusion in the complexity of weight curves for
Group Vila, -but if the curves of those whose growth in luight was
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arrested are eliminated, and allowance is made for a decrease for the
last year of the period in this chart, the remaining curves tend to
follow those of the other groups. The continued retardation in the
curves in height is paralleled by a similar period of arrest in weight.
The instability in growth in weight is represented by a mass of inter- ,

fleeting curves in Chart XIa. No. 5 lose3 in weight in a manner similar
to the- retardation of growth' in' height, but. the loss in weight does

7166°-14---4
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not occur until . a year and a half later than the loss of growth in
height. In general, an arrest of growth in height after 15 is also
accompanied in this group by a cessation of growth in weight, which
is unusual. Some other .unusual relationships between height and
weight are illustrated in Chart Xlla ; these are particularly evident in,
the' case of No. 1, who, while fairly tall, is symmetrical and fat, with
a marked deviation from any of the previous weight curves, and -
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No. 5, who is also overweight, and illustrates to same type of devia-
tion. Most of the other girls are under weight, but show no unusual'
tendencies. The weight curves of the very stout girls in this group
are strikingly 'similar to those in the other charts.

The trend of the weight curves in contrast from the height curves
is toward concavity, with more marked concavity (or loss of incre-
ments of gain between 8 and 13 years) fo'r boys than for girls.
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The weight curves are characterized by a period of rapid .accelera-
tion during adolescence, except in cases of marked arrest, which are
usually 'accompanied by marked arrest in growth in height. There
are very few curves of a uniform increment of growth during°
adolescence.
.Marked arrests of growth in weight, like those of height, occur

.during the adolescent period.
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The heavier boys and girls are the taller boys and girls, and there

is a close parallelism between the relative rank in height of a boy or
girl and his or her relative weight within a group.

The boys and girls below median height have their periods of rapid
pubescent acceleiation in weight later than those above, since the
same general principles of physiological ago hold for weight as for
height.
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(b) LUNG CAPACITY.

It will be noted in the boys' lung capacity curves that No. 9, in
the first Chart, who is relatively heavier than the others for his height,
also has more lung capacity. This is significant, since the other boys
hold aPproxiniately theii relative places for height, 'weight, and lung
capacity; For example; in the third group (Chart Ma) there are a

111.11111111ASIMPINIK11111
1111111111111111711111111111111111111111

11111011111MEM11/1111111111
111111111111111MMIN11111111

11RIII IIMMIE11 11
11111111111761111 IM11111011

111=11111111111111111 '4 1111111.111

11111111111111111111111411111111111
11.11111111111111111111111011111111
111111111114111111111111111111M11111

10111M1111111111

111111101:1111111111 1111
1111111111300011111111111111111
1111IIIIIIEN610101111111111
11 111111111: 1111111
111111111111111111111111111' MEM

11111111111111111unierigrarunuriffil

8

C

number of sh rt, light, boys, in the group, and, as would be expected,
'there are a n ber of boys with inferior lung capacity. The fluctua-
tions in growth in height in the case of No. 11 are also apparent in
the lung-capacity development. like weight; lung capacity shows
occasional "losses, and the curves tend toward concavity, which
shows the increments increase less from 9 to 13 than during any other
period for boys. The rapi and losses at the beginning may
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be due in several instances to the new factor of voluntary control
required for this measurement and the mental adjustments necessary
to meet such a test. These curves, like the others, show compara-
tively few cases of crossing-when the large numbers of possibilities
are considered. The range of differences is not so marked as in
height the curves are more closely grouped than those of weight.
There is a close massing of the curves for the Francis W. Parker boys.

Among the girls some striking similarities to growth in height and
weight may be noted in regard-to the normal direction of lung capacity
curves. For example, in Chart Va, No. 1 shows little or no accelera-
tion at adolescence; the same is true for No. 9 in height and lung
capacity; No. 5's curves are very similar, as also are those of Nos. 4
and 10. It is apparent the girls' lung capacity curves show less
concavity or decrease in absolute increment between 9 and 14 than
the boys. This may be explained on the basis that the girls are
becoming stkperior to the boys in height and weight during this
period, only to drop back later in height, weight, and lung capacity.
The lung capacity curves of the girls differ in their general trend from
those of the boys and follow the same tendency as the weight curves'
of the girls.

In Chart XIVb thesame arrests in lung capacity are illustrated as
in height and weight. This is particularly true of Nos. 4, 7, and 1 I
*id also of No. 12, who is very light, but tall, and has an exception-
ally small lung capacity. The lung capacity curves, like those of
height and weight, are irregular, and are indicative of instability of
uniform inerease in development. The long interim between meas-
urements is responsible in some instances for the crossing. In Chart
VIIb there is a peculiar massing of curves, due to the arrest of Nos.
5, 6, 8, 10, and 11. No. l's position may be due to some after effect of
pneumonia. The close relation between weight and lung capacity
is again illustrated in No. 1 of Chart XIIb, who is extraordinarily
stout, with large lung capacity; No. 3 shows the same retardation
in lung capacity as in height and weight.

While there are several cases of parallelism in relative positions in
height, weight, and lung capacity, there are some interesting excep-
tions. In Chart IVb, Nos. 2, 6, and 8 are underweight and have less
lung capacity than their heights wood seem to justify. No. 8 has a
poor health record, and .the other cases would help to augment the
suggestion previously made that there is a clbser relationship between
lung capacity aneWeight than with height. This is contrary to
popular opinion, and will be discussed more in detail later. The girls
are inferior to the boys,In lung capacity in the later adolescent period,
which' may be explained to some extent on the basis of hygienic
conditions ind dress.
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The boys have greater lung capacity than the girls at all periods
except between 13 and 14 years.

The annual increase in lung capacity is slightly less regular than
that of weight, and the curves tend toward the same concave form.

The concavity of the lung-capacity curves, like those of weight, is
more marked with boys than girls.

Marked arrests in height and weight ate uniformly accompanied
by arrest in growth of lung capacity.

There are a few cases of uniform increase in increments of growth
in lung capacity during adolescence.

The boys and girls of greatest lung capacity are almost invariably
those of greatest height and weight, and each frequently maintains
his or her relative position within the group.

The boys and girls above and below median height differ in th'eir
periods of accelerated growth in lung capacity in a manner similar
to the differences in height and weight.

9. TILE RELATION OF PHYSICAL. DEFECTS TO GROWTH.

It is not possible to discuss in detail in this bulletin, the relations
between physical defects, diseases, and nutrition, and growth iii
height, weight, and lung capacity, but the data, as far as available
from the physicians' records, are included in order that compariso9s
and further conclusions may be made by those who wish to follow
up these details. The aim here, as in all phases of this investigation,
is to present the source material in such form that future inductive
studies may be pursued by the writer or by others who wish to use
the data.

In general, it may be stated that there are more marked relations be-
tween defeCts or diseases and growth in weight than in height, although
the height is affected by conditions Of long standing. For example,
No. 1, Chart Its, is the tallest individual in this group until 13 years of
age, af ter which he gradually loses his relative position. Accelerated
growth and resistance to disease go hand in hand. Adenoid growths
materially affect physical development.

No. 10, Chart In, has the characteristic rhythms of growth in height
and almost none in weight. The weight height and vital indices
indicate subnormal nutrition. This is even more marked in the case
of No. 14. A child may of course be short and light and still have
'normal growth in height and weight, providing the weight height
relationship is normal.

Notes on the physical condition of individuals whose curves in height, weight, and un
capacity are given in Charts Ia and b.

(Those appearing In the group of 100 In Tablee 21 and 22 are: 1 -130; 3-147; 6-194; 7-196; 8-191'
10-114; 11-170; 12-488; 13-411; 14-106.)

1. Health good at entrance; at 7 heart irregular and intermittent, cautioned with
regard to exercise (note rapid growth in height and weight); anemic at 8 (note drop
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in weight curve); at 10 heart regular and normal; at 11 special 'theca for flat feet , also
corrective exercises; at 14 injured knee. Parents American.

2. During childhood had whooping cough, mumps, measles, scarlet fever, and
inflamtnatory.rheumatism; at 101 heart was irregular and continued to remain slightly
irregular. Mother American, father English.

3. Health good at entrance; slight hereditary tendency to nervousne,s; had measles
between 0 and 1 and chicken pox and bronchial pneumonia between 7 and 8; just
previous to measurements of 9 years was recovering from measles; at 10 tonsils slightly
enlarged, remaining so until 11.

4. Health excellent at entrance, but had had whooping cough and measles; rhinoeis
at 91 which continued until lli years, after which condition improved.

5. Health good at entrance, but had had measles at 3; at 51 posture poor;' at .71
posture poor; heart slightly irregular at 08; astigmatism; corrective work begun in
gymnasium at 81; bronchial cold at last measurement.

6. Condition good at entrance, but tendency to colds and had had whooping cough;
at 14 condition good; shoulders round at 16; improved at 17.

7. Excellent health, but had had scarlet fever, complicated with mastoid opera-tion; measles, chicken pox; adenoids removed (note rise in weight curve); condition
good during remainder of the time. MotherAmerican, father German.

8. Weak throat at 11; condition good at 14. Mother American, father.English.
9. Health good at entrance, but had had scarlet fever, whooping cough, a* malaria;

at 141 had malaria, flat feet, enlarged tons' , and follicular conjunctivitis; at 157
improvement; at 18 good, under occujist's care. Parents American.

10. At entrance had had measles and bronchitis; tendency to bronchitis; fair health,
tires easily ; poor nutrition, alight pigeon breast at 7; health better at 8, also eyes,which were weak; at 14 left eye injured.

11. Health generally good; eyes weak between 13 and 14; gave trouble between 16
and 17 Parente American.

12. At entrance had had whooping cough, chicken pox, scarlet fever, mumps;
restless; at 13 had operation for appendicitis; at 15i cdtdition good, followed by
bicycle accident. . 1

13. Excellent health but has had measles; nervous child; shoulders round; fore-
skin long, bad habits at 8; condition fair, but restless at 10; at 11 condition fair;
posture poor at 13.

14. Health good on entering, but had had whooping cough; tendency to tonsillitis;
at 8 had tonsils and adenoids removed; at 9 well until severe attack of tonsillitis; at
10 condition good, but foreskin inflamed; also at 11 and 12; nervous temperament;
high arched palate.

. [The health notee for the other individuals may be found in Section III, Statistical
Material, pp. 118-124.1

.

10. WEIGHT-HEIGHT AND VITAL INDICES.

One of the most useful and most practical indices of growth is the
weight-height coefficient, whith expreSses the comparative solidity or
robustness of the individual, and, therefore, other things being equal,
his general nutrition. The following table gives the weight-height and
also the vital indices of the pupils whose heights, weights, and lung
capacities are expressed by the curves given in Charts Ia and lb to
XIV, inclusive. The weight-height index is obtained by dividing the
weight cm kilograms) by the height (in centimeters); this gives the
'fraction of a kilogram which the individual possesses in weight for

l.'hoo;.Ing cough between's and 7 (31Igh dept:aslon In weight).
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62 PHYSICAL GROWTH AND SCHOOL PROGRESS.

each centimeter of height. The vital index is obtained by dividing
the lung capacity (in liters) by the weight WI kilograms); this gives
the fraction of a kiloliter which the individual possesses in lung
capacity for each kilogram of weight.

The numbers at the top of this table refer to the successive meas-
urements shown by the circles in Charts Ia and Ib and indicate the
age in half year periods; the numbers at the left in the vertical col-
umn refer to the individual curves as numbered on the charts. The,
upper row of figures in hundredths express in each case the weight-
height index; the lower row in thousandths, the vital index.

The weight-height indices increase steadily in nearly all cases from
5i to 18 years of age, which shows that weight increases more rapidly
than height. The lowest ratio in this group of boys is 0.15 at 6 years
and the highest 0.40 at 17i years of age. There is little or no appar-
ent difference, as a rule, between the tall boys and the short boys,
except that the tall individuals have high indices early. This
clearly substantiates the two important conclusions previously stated
that the development in height, and weight, as a rule, go hand in
hand, and the second conclusion that .any normal physiological
change in the height or weight occurs earlier for tall children. For
examRle, if we take the index 0.23 as representing a given physio-
logical stage of developnlent, it will be noted that the time shifts
chronologically in a fairly uniform manner between 7 and 8 years of
ago with No. 1 to 14. years for No. 14.

Oa
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The gain in lung capacitior vital indexilso increases with age and
in general follows the tendencies just indicated for the weight- height
indices.
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The following table gives the ,averages of all the weight-height
and vital indices for the boys and the girls from the two groups of
schools:
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*Iiq It will be noted that the averages destroy the individual charac-
. terrstics of the relation of the growth in weight and height, since the
lluctuations due to physiological maturity counteract each other in
a manner that neutralizes rhythmic tendencies. It may be observed
that the weight with boys in proportion to the height increases just
over 100 per cent from 5+ to 17+ years; the increase with the girls
is slightly less than that of the boys. It is very difficult to observe
nodes in the relationship of the two aspects of growth, but appar-,
ently there is an increase at 10+ and another at 14+ years of age.
This substantiates the previous conclusion that the pubescent accel-
eration in weight precedes that of height, and that weight continues
to increase much more rapidly than height after 14+ years for boys.
These two nodes may be noted to appear approximately at 10 and
13i for the girls.

There is less increase in relative growth in weight in. proportion to
lung capacity than in the case of height, For boys the increase from
5+ to 17+ is from 30 to 40 per cent when averages are taken, and for
girls there is less increase. These average results, as in the case of
the weight indices, are not representative of individual development,
since they are averages :4

11. THE CORRELATION OF GROWTH IN HEIGHT AND WEIGHT TO SEXUAL
DEVELOPMENT.

Selecting the individual growth curves of the girls whose first men-
struation had been carefully recorded in years, months, and days,
and placing them in a chart (No. XV.a), it is at once apparent there is
a direct correlation between physiological age as evidenced by height
and weight and the advent of menstrual functions. The tallest and .

heaviest girl (No. 1, Chart ...IVa) in the group from the three schools
began her pubescent acceleration in height with the usual accompany-
ing changes in weight at about 10 years: This is unusually early, but
is accounted for by the previously established conclusion that her
height, weight, and healthy constitution indicated an early physic'
logical development. As indicated by the cross line in the chart, the
menses appeared when she reached 12 years of age..

The second and'third girls (No.3, Chart VIa, and No. 1,.Chart Va) are
rch tall and heavy. The second, orlieavier one, had her first men-
struation as early as 11 years, and the former at 11+. Both of these
girls were apparently in good health at the time; both had pre-

. viously had adenoids removed.
The fourth girl (No. 3., Chart Vla), who is anemhvan neither as tall

nor as heavy as either of the others, but above median height, began
menstruation at 13 years 3 months.. The fifth_ girl (No. 2, Chart
XUIa), who is above median height and weight, began menstruation
at 12 years 5 months; the sixth (No. 3, X11.1a), alio above median
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height, at 13 years 3 months; the seventh (No. 4, XIIIa) at 13 years
8 months; the eighth (No. 5, XIIIa) at 15 years 3 months- 17 days;
the ninth (No. 12, XIVa) at 14 years; the tenth (No. 6, XIVa) at 13
years 9 months; the eleventh (No. 9, XIVa) at 13 years 9 Months; the
twelfth (No. 6, XIIIa) at 16 years 7 months; the thirteenth (No. 10,
Ida) at 16 years; the fourteenth (No. 14, X_IVa)`at 15 years.

MMEMMMIAMIZMEMMN
MOMMEMEMMEMMININ
MEMMMMEMMINEIMEM
MMEHENININ MEMINIMMEN MEM=
MIROMMWIESMININ
MEMENMENNMEMMIN
MOMMEMONNEMMINIM
MMOMMINEMENNLIMMI
MMUMOMMMEMOMMEN
=MIN INOMEMEEMM
MWMOMMEOMMOMMEM
BMW NUMMENMEMM
MEMOMMOMMILMMEN
IFIKEIMMEM111111111
MEMEMEREMOMMEIN
WINIMMEMNSMOOMMM
SIMMININUM NOM=
IMMONIMMEMEMMEN
21110111111111141,3101

A

Height and weight, therefore, it would appear, offer excellent
objective criteria for teacher; and percale for determining the advent
of menstruation as a factor in pubescent development and the onset -
of Maturity. If the girl is tall, healthy, and well nourished, this
physical stage may be reached as early as 11 years in a normal girl; if
tall, but under weight3t may be delayed; if very short and markedly
light, it be delayed until 18 years of age.
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These conditions have wide educational application b in phys-
ical training and school work. They emphasize the fact that the
smaller child should be treated as a younger person wticfr. has not had
the physical development and .the accompanying mental. disturb:
ances and experiences which would seem to be indicated by her
chronological age in years, and which, too often, has been used a
basis of classification, training, and social activities.'

The prevalent idea that Menstruation should occur between the
ages of 14 and 16 is also untenable, since the extremes in these cases
represent normal healthy girls of differtnt physiological development.

Since writing the above conclusions, I have had access to Weissen-
berg's Das .11-achstum. des _Menschen, and he substantiates my ob-
servations with a limited number made by him. He finds the girls
who have had their first menstruation before 13 years of age taller,
as a rule, than those who have not reached this stage in their physio-

logical development before 15 years of age. His results are (p. 200):

Age of menstruation.

First menstruation on
or before 13 years of
LP.

ge at ..t
Height.

Centimeter

menstrua-
tion.

Fears.
152.0 13.0
144 0 12.0
157.0 11.0
154.0 12.0
157.0 11.0
140.0 13.0
147.0 13.0
154.5 12.5
145.5 12.5

First meg-
situation

not having
oecurrmi
before 15

years of age.

Height.

Cot meter,

148
148
150
148

.145
158
149
151
Ill

148

It is at once apparent the first group If girls are above normal
height, which Weissenberg finds to be 144. centimeters for this age,
while the others are comparatively short, since the norm for this age
is 150.5 centimeters.

Weissenbcrg' also studied the advent of first menstruation for
1,273 Jews and 768 Russians, and found the average age for the Jews
14 years 2 months for the Russians 14 years 11 months. Jama-
said found the age to be 15 for Japanese girls and 17 for Chinese, on
the averagiF:A

These differences in ages are no doubt greatly influenced-by racial
and climatic conditions, but the conclusions:of this investigation, so
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far as I am able to determine, hold true for individuals within a race
and under similar environmental .conditions, i. e., the taller, heavier
girls, with extensive lung capacity, mature physiologically earlier
than those below the median or average in these respects.

Other signs or criteria of physiological age are the early appearance
of the teeth and the development of the bones of the wrist, changes
of the voice and pubescent changes during adolescence. The appear-, ance of first menstruation is one of the most significant signs.

12. CONCLUSIONS.

Growth in heightThat these boys and girls form a select group and
that school medical inspection, directed play, and physical training
are important educational agencies is shown by the fact that on the
average those children are taller, heavier, and have better lung
capacity than ally group in a series of 112, extending from Quetelet's
first study in 1836 to 1913 and comprising over 1,000,000 individuals.

The boys are taller than the girls from 6 to 11 ye of age, and the
girls then become taller and remain so until 14i, airr which the boys
are again taller. The widest range of individual differences for boys
and girls is .during adolescence.

The per cent of increase in height increments over the initial heights
for a given chronological age from 6 to 18 is so comparatively uniform
in many cases that the growth curves may enable us to prophesy
v6th considerable accuracy how tall A child of normal growth
should be at any subsequent age within the interim, providing his
relation to a given median or norm be known.

The trend of the height curve, aside from the period just previous
to. the accelerated pubescent growth, tends toward convexity. The
decrease in increments of growth in height just before the acceleration
is more marked with boys than with girls. If the increase before

. adolescence is uniform, this uniformity tends to persist throughout
adolescence; if there is unusually rapid growth for the individual from
7 years to the beginning of adolescence, there is a decrease during
adolescence, and theie is a reversion of the common rhythmic order.

Of the boys and girls whose height curves are plotted for the pre-
adolescent and adolescent ages, a few show a regular uniform rate of
increase at pubescence, more show an accelerated rate, and fewer show
a decrease in gain.

.

The eases of marked arrest in growth, in height with this group of
children occur during the early adolescent period and, persist through
the period.

Growth in height is affected by the inception and removal of
adenoids, bub the common children's diseases apparently have little
effect on increase in stature. -
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The average increments of growth of those above and below the
median height, the individual increments of growth in the four tables
of boys and girls, the individual growth'curves, the advent of maturity
with the girls, show that the children above median height between.
the chronological ages of 6 and 18 grow in stature andin physiological
maturity in advance of those below the median height, and they may
be physiologically from 1 to 4 or even 5 years older than those below
the median height. Those above the median height have their
characteristic pubescent changes and accelerations earlier than those
below; there is a relative shifting of the accelerated period according
to the individual's relative height. 0.1.

For the girls included, there is a direct correlation between the
advent of first menstruation and different heights of the individuals.
The taller girls mature earlier than the ones belowthe median.

Growth in weight. The boys are heavier than the girls from 6 to
12 years of age, and the girls then become heavier and remain so until
16, after which the boys surpass them.

In many cases it would bopossible to prophesy the approximate
weight at any later age within the interim from 6 to 18 years of age.
However, the weight curves show more marked individual variations
and fluctuations than the height'and in some cases show actual loss of
weight.

The trend of the weight curves, differing from the height curves, is
toward concavity, with more marked concavity (or loss of increments
of gain between 8 and 13 years) for boys than girls.

The weight curves are characterized by a period of rapid accele-
ration during adolescence, except in cases of marked arrest, which are
usually accompanied by marked arrest in growth in height.. There
are very few curves o7 a uniform increment of growth during adoles-
cence.

Marked arrests of growth in weight for these children, like those
of height,, or during the adolescent period.

Growth in weight' is materially affected by the inception and
removal of adenoids and the inception of or recovery from disease.

The heavier boys and girls are the taller boys and girls, and there is
a'fair parallelism between the relative rank in height of a boy or girl
and his or her relative weight within a group.

The boys and gir Blow median height have their periods of rapid
pubescent ace ation in weight later than those above, since the
same genera principles of physiological age hold for weight as for
height as a rule.

Growth in lung capacity.The boys have greater lung capacity on
\the. average than the girls for all periods except between 13 and 14

years of age.
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The annual increase in lung capacity is slightly less regular thanthat
of weight, and the curves tend toward the same concave form. The
individual fluctuations are more like those of weight than height. -

The concavity of the lug capacity curves, like those of weight, is
more marked with boys than girls.

Marked arrests in height and weight are uniformly accompanied by
arrest in growth of lung capacity.

There are a few cases of uniform increase in increments of growth
in lung capacity during adolescence.

Growth in lung capacity is materially affected by the inception of
and' recovery from disease.

The boys and girls with greatest lung capacity are almost invariably
those of greatest height and weight, and each maintains his or her
relative position. within the group as a rule.

The boys and girls above and below median height differ in their
periods of accelerated growth in lung capacity in a manner similar to
the differences in height and weight.

(B) AGE, GRADE, AND SCHOOL STANDING.

1. CURRICULA AND METHODS OF GRADING.

The subjects of instruction in the Horace Mann School, in the ele-
mentary work, include arithmetic, art, composition, French, geog-
raphy, grammar, 'history, literature, manual training, nature study,
penmanship, reading, science, and spelling; and the high-school sub-
jects are algebra, biology, chemistry, Cicero, civics, English, French,
German, geometry, history, Latin prose, manual training, physics,
trigonometry, and Virgil. The Francis W. Parker School includes
English, French, Germtin, handwork, history, mathematics, reading,
science, 4pelling in the elementary school, and Latin in addition in
the high school. Both schools have 12 grades above the kinder-
garten. The Horace Mann School marks begin .in the third grade
and the Francis W. Parker School marks as low, in come instances,
as the firstigrade.

With thc;exception of a very few individuals the school marks were
recorded in)the letters A, B, C, D, E, and \F, and for these are sub-
stituted the following equivalents given on the report card: A 97i;
B =90; C=80; D-727; E-65; F-30. In the few instances where
the umbers 1, 2, 3, 4, and 5 were used the following equivalents,
recommended by the head of the school, are used: 1 95 ; 2.40;
3=50;

The record card is shown on the next page. The marks for music
and application are not included in this study.
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[Record card.]
HORACE MANN ELEMENTARY SCHOOL.
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2. THE DATA.

0

The average school mark for the 42 Horace Mann School boys is
81.9 per cent and is based on 8,625 final marks; the average mark
for the 46 Horace Mann School girls is 85.9 per cent, based on ) 0,063
final maks; the average mark for the 26 Francis W. Parker School
boys is 77.7 per cent, based on 1,601 4.nal marks; and the average
mark for -the 21 Francis W. Parker School girls is 80.9 per cent,
based on 1,393 final.marks. There are fewer subjects included in
the Francis W. Parker reports, and the marks reported are yearly
marks, in place of quarterly marks. This, however, should not make
much material differeffe in the results, since the teachers computed
their own term averages. The study thus includes 10,226 final term
marks for 68 boys i and 11,458 final term marks for 67 girls,'or 21,02
final term marks for 135 individuals. No marks for a longer period
than four years were available- from the University of Chicago ele-
Mentary and high scliools, and therefore they were omitted.

S. METHODS OF TABULATION:

The following table gives the average school standing the number
d marks considered, and the grades for each year for thel4 indi-
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viduals whos' e growth curves in height, weight, and lung capacity
are plotted in Chart Ic. The Arabic numbers from 1 to 14, inclusive,
refer to the number of the individual curves in the chart; the ages
in years and months refer to the individual's age in June, when the
first average school standing was computed, and all the subsequent
average marks are for yearly intervals from this age; the average
per cent is the average of all the subjects for. the four terms for each
year from 'September to June; the number of cases includes the
Dumber of marks giving the average mark for each subject for the .

four terms; the small figures above and to the right of the averages
i :icate the school grade, the high-school work beginning at the
.v,hth grade unless otherwise indicated. The general averages and
total cases are for the entire scholastic life included in this study.
The 10 additional tables which follow are uniform in construction
with Table 11. e

The marks for No. 1 begin at 10 years 9 months of age in the fourth
grade, with a yearly average of 81 per cent. for 37 marks. One year
later this boy advanced to the fifth grade and received an average of
82 per cent for 44 term marks, and so on until the eighth grade was
completed. The final average school standing for this first boy,
based on 187 marks, is 85 per cent.

The final scholastic standing of No. 2 is 80 per cent, based on 252
marks. This boy was absent from,school in his fourteenth year, but
returned and continued the work with the class the following year
and graduated at 18 years. It should be noted that No. 9 was absent
from school during the fourteenth and No. 12 during the seventeenth
year, which delayed their advance to the next grade for one year.

It is important when interpreting these tables to keep in mind
that the averages in the elementary grades are based on a larger
number of subjects than those in the higher grades, and that in
some instances where- the number of marks is small the child was
absent for part of the year, as indicated in the footnote. Assuming
as a basis for normal progress that a child of 12 years of age should
be in the sixth grade and one 16 years of age in the tenth grade, it
will be noted that Nos. 1 and 14 are retarded one year; Nos. 11
and 13, two years; and No. 9 becomes retarded one year at 14, and
No. 12 one year at 17. Nos. 4, 5, 6, and 10 are one year in advance
of their grade. 'While the chronological age is not We most rational
basis of grading, jCtdging froth what has been learned from,Ahe pre-
vious data included in this investigation, it is the basis on which
these schools have bathe main been graded, where no systematic
allowancesall were ma* for the physiological age or for differences
between boys and girls. It would appear that such a standard is
applltable to these schools as indicated by their curricula andmethods
of promotion, although m e attention is given to individual differ-
ences than in the average
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IA
SCHOOL PROGRESS IN THE HORACE MANN SCHOOL.

The average mark is 81.9 for all the Horace .Mann School boys
included in the tables, and the curves which follow express the
individual averages in the table. This average is based on 8,625
final marks for this group of 42 boys. The median, or middlemost
mark, for the group falls between 81 and 82 per cent, and therefore
t he average may be assumed as a norm for a basis of comparison
with the height, weight, and lung capacity norms. The grade norm
has been established on the basis of age and grade, assuming a boy
of 12 years of ago should be in the sixth grade an4 a boy of 16 years
of ago should be in the tenth grade. The two variables in the dis-
tribution of marks and grades make it extremely difficult to estab-
lish one norm of school progress. This norm may be illustrated best
perhaps through graphs, and a series of charts accompanies each of
the tables on age, grade, and school standing.

It. is at once apparent that there are 5 boys in Table 11, Ic, who are
above the average school mark, or norm (81-82 per cent), for their
group, and all of these boys except one are retarded by grade. There
are 6 boys below the norm, and the 3 who were irregular in attendance
are retarded by grade. In Table 24, Ile, there are 6 boys above the
norm in mark; 2 of these are retarded by grade and 1 accelerated by
grade. In the second group 4 boys fall below81 per Ant and 3 are
retarded by grade and 1 accelerated by grade. The irregular attend-
ance is equally distributed bet wvn those above and those below
normal mark and normal grade. In the third group (Table 24, IIIc) 3
boys areabove the average or normal mark, and 1 of these is acceler,-
ated by grade. Eight boys rare below the norm in mark, and 3 of
these are retarded by grade.

Among the Horace Mann School girls the marks are much higher;
the median and average both lying between 84 and 85 per cent. In the
first group (Table 24, IVc)"there are 3 girls above the norm in mark
and these are in normal grade. There are 4 below the norm in mark,
and 2 of these are retarded by grade and I accelerated two grades.
In the second group (Table 24, Vc) 3 girls are above the norm it n ark,
and 2 of these are retarded by grade; there are below the form,
and 2 of these are retarded by grade and 2 ace/lerated by grade.
In the third group (Table 24,. Vie) there are 4 girls above the norm in
mark and 7 below the norm, of whom 3 are retarded by grade. The
last group of Horace Mann girls (Table 24, VIII) contains 3 above
t he norm, of whom 2 are retarded by grade and 2 below the norm who
are also retarded by grade.

There is a higher average by grade and by mark for the girls than
for the boys, and there is more' irregular attendance among the girls,
which has a retarding influence both as to grade and mark when
compared with the other girls whose attendance is irregular.

7,5
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THE FRANCIS W. PARKER SCHOOL.

The average marks for the parker School are below those of the
Horace Mann for both boys and girls. In the first group of boys
(Table 24, VIIIc) there are 5 boys above the norm (77-78 per cent),
and 1 of those is accelerated by grade. There are 5 below the norm
in mark, and 2 are 'retarded by grade. In the second group (Table
24, IXc) 10 boys are above the norm in mark, and 2 of these are
retarded by grade. There are in this group 4 below the norm ill
mark, and 1 is accelera by grade and 2 are retarded by grade.

The average mark of the girls for this school is 80.9 per cent, and
the median is close to this. In the first group (Table 24, Xc) 8 girls
are above the m'edi n in marks, and 3 of these are retarded by grade.
A1nong the 3 below norm in mark, 1 is retarded by grade. In the
second group (Table 24, IIc) 5 are above the norm in mark, and 4 of
these are accelerated by grade. Of the 4 below the norm in mark,
3 are retarded by grade.

Notes on the .sehool standing of indiridiuds chose marks and grades appear in Table 11
and Chart Ic.

11 1. Left school at the end of first year of high school.
2. Out of school one year and returned in second year of high school; remained four

years with low marks; graduated.
3. Good work in elementary school; conditioned in Latin and French first year of

high school (eighth grade); did not take full work second year and withdraw at end
Lof term.

4. °untied school first two terms in sixth grade; conditioned in Latin and Gernian
during ninth; promoted to tenth; absent much in second term of eleventh; withdrew.

0. Entered beginning of third term in sixth grade; conditioned in arithmetic,
grammar, French, .during seventh; in biology during eighth; in Latin during ninth;
in English during tenth; in Latin, French, chemistry, geometry, during eleventh;
graduated after two years in twelfth.

7. Graduated.
8. Conditioned in algebra and French during ninth grade; in algebra in eleventh;

graduated from twelfth. .

9. Conditioned in Latin during eighth grade; in English and Creek during ninth;
failed to graduate.

10. Entered third grade but did not take full work; inattentive during seventh;
withdrew at end of eighth. ez

11. Absent during fourth term of fourth grade; conditioned in Latin, chemistry,
algebra, and geometry after much absence during third term or eleventh; graduated
at end of twelfth. .

12. Entered seventh grade but extended absence during second-and third terms;
withdrew from school for one year at end of tenth; conditioned in Latin during elev-
enth; graduated. ..
. 13. Repeated part of third-grade work; conditioned in arithmetic during fourth;

in English during fifth; improving steadily; still in school.
14. Absent during third and fourth terms of fifth grade; deditioned in Latin and

history during ninth; still in schools
[The netts on school standing for the'other ia viduale may be found in section

III. Statistical material, pp.'139-142.]
.
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No. 8 is the most preCocious in,Chart Ic from the standpoint of age
until he reaches 16i years, and No. 11 the# most retarded throughout
his school life. On the contrary, comparing the average marks within
the grade, No. 11 has higher marks than Nb. 6, as may be seen by
noting the height of the circles in each grade.

It is at once apparent that 3 of these 14 boys in the first group lost a
grade during the periodsminclyded. In two cases this was due to
absence from school for a yoar, in'the other case to the gradual lower-
ing of the average mark of a boy who was being promoted in advance
of his age on low grades. The nine additional charts which follow
are uniform in construction 4i411 Chart Ic.

5. CONCLUSIONS.

In these schools whore there is carefulgradink, the widest range of
individual differences for the 135 pupils is four years in any one grade,
with uniformly a wider range for boys than for girls..

If 12 years of age is taken as normal ago for the sixth grade and,16
years for the tenth grade, there are in this group of 58 boys and 57
girls 27 boys and 26 girls retarded for ore year or more during the
school course and- 13 boys and 11 girls acplerated for one year or
more'.

Girls maintain a higher school standing than boys; there are also
more repeaters among the boys; and fewer cases of "skipping" a
grade. In the fourth and fifth grades the boys and girls aro approxi-
mately of the same ago, but in the last year of high school the boys
are older on the average.

There are only 9 instances of boys dropping back t, grade and 4
instances with 'the girls; there are 4 cases of boys skipping a grado
and 8 cases with girls. These are confined to the Horace Mann School.

Pupils who are relatively poor in the first few grades are relatively
poor in tue upper graded; that is, poor marks in the early school
course are indicative of low standing throughout the school course.
Boys and girls of normal school age or under maintain a better school
standing both as to grades end marks than those over ago for grade.

The age of entrance and the grade entered after 6 or 7 years' deter-
mines the age for completing the school. With few exceptions these
children progress through the elementary school at the rate of one
grade per year, regardless of the co ological ago at entrance.

'There are waves or nodes in marks from year to year for each
individual, the most promin; a drops coming at the entrance to the
:.ugh school and in the fourth and fifth grades.
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(C) THE RELATION OF PHYSICAL GROWTH TO SCHOOL STANDING..

1. SCHOOL STANDING AND 'GROWTH IN TWO. ELEMENTARY SCHOOLS.

We now see the fundamehtal questions are: How do children
progress through school I How do children mature physiologically
during their school life I What is the relation between these two
aspects of development when both are studied consecutively through-
out the elementary school 4

It must be recognized that since we are investigating the school
standing age and sine promotions and school efficiency are basedon
marks, these records must be taken at their face value, because they
represent school practice and because they offer tangible criteria of
the efficiency of the individuals of the school.

Each school has 12 grades above the kindergarten. the depart-
mental method of instruction is more or. less in vogue in all grades.;
and the same teachers, in some instances, have marked the pupils in
their respective studies for several years. The teachers are among
the best trained in America and the pupils ase given a greet (teal of
individual attention.

A More careful study of individual marks .reveals that there are
waves or nodes in the marks from year to year for each individual.
The two most prominent drops are at the entrance of high school and
in the fourth and fifth grades. The lower averages are most marked
in the transition to the high-school grades, where the number of sub-
jects also decreases. In these schools the best marks are found in
the sixth and seventh grades for boys and girls,*and during these
grades the greatest number of subjects are included.

TABLE 12a. Average marks._ and average numbrr of subjects/or pupils in the el-mentary
schtiol4ased an quarterly term marks'
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The fact that ilarks are lower during the fourth and fifth grades is

significan reasons for the lower averages !nay
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from each pupil's marks in eachipbject for each period and from the
growth curves.

The variability of marks and the changing distribution in their
ranking show that many pupils are not doing the kind of work given
them in some subjects during the intermediate grades. Whit these
subjects are for the Horace Mann School, and how they change from
grade to grade, is shownin the following table, which-gives the sum-
maries of the marks that are very poor, poor, or only fair.

TABLE 12b.Number of pu pit; in each study in thevarious grade* doing on fair or
4*-Ossediocre work.

BOYS.

Grades, and number 01 pupils Mg:rade.
e

III -19. tv-30. V-3'0. VI-38. VII-38.

Art 4
Composition
French and German
Grammar
Geograph y
History '
Language
Literature
Manual enduing
Mathemittics
Nature study
Penmanship
Reading
Spelling..

, ,,

.),

.

I

..

7
6
e
0
18'
2'
2

$ 7
10

1

S
3
6

10
15
t'
2
8
4
0,, 7"I 10

20
0

Ili
7

13

11
. *:

0
0
1

5
a
3

11
10

2
20

7
10

4
7
0
8
7
5
0
1
1

10
0

13
2
6

7
14
12
19
9

11

1

1

1

GIRLS.

Gnats, and number of pupils rade. 111-27. 1V-36. V-37. V1-38. VII -38.

Art
Composition
trench o ,w, Gtrman

Geography.
wry

Li
Manualualning.mathematics.
Nature study -t
Reading
Spelling

i
.

'
,.

-, --- 4
3
0
0
1

0
1
2
0
2

4

8
4
0
2

11
8
8
4

12
0

10
5

11
6
0
3
7
6
a
6

.12
5

5
6

1

1
0
0
0

. 1

1
1
a
1

0
1

i

The very poor marks for the boys are: In the third grade, history 7,
arithmetic 3, spelling 3; in the fourth grade, mathematics 10; penman-
ship 9, spelling 6; in the fifth grade, penmanship 9, mathematics 4,
history 4; in the sixth grade, history 3, mathematics 3, penmanship 2;
in the seventh grade, spelling 7, penmapship 6, inathematics 5.

For the girls the very poor marks are: In the third grade, spelling 2;
in the fourth grade, mathematics 9, penmanship 5, geography 4; in
the fifth grade, art' 5, history 4, ge6graphy 2; in the sixth grade
mathematics 1; in the seventh grade, geography 4, history 4, French
and German 4.

7166*-14----43



82 PHYSICAL GROWTH AND SCHOOL PROGRESS. gig

Among these boys and girls, these of normal school age or younger
maintain a better school standing, both as to 'grade and mark, than
those over age for the grade. This is important; why do these pupils
of normal school age or under maintain this better school standing ?
A careful study of sustained, absences does not account for the condi-
tions, though absence and a study of diseases and accidents aid some-
what. The explanation lies in the adv'anced maturity of the pupils.
Since we have no recourse to consecutive mental tests throughout the
elementary school life of these pupils, but since we have recourse to
their consecutive phySical measurements in height, weight, and lung
capacity, the problem resolves itself Wei finding the relation between
growth and school standing. The evious study of these indi-
viduils, together with their weight, helht, and vital indices, diseases,
and physiological changes, sho that the taller, heavier children
mature physiologically in- adv if the shorter, lightef ones; and a
study of ages, grades, and th rks of the boys shows that those
above the average height of the group, i. e., those whose physiological
age is accelerated, complete the last grade of the elementary school
at 12 years 91 months of age with an average of 84.35, and those below
average height or of retardetUfrysiological development complete
the elementary school, work at 13 years 7 months of age with an
average of 81.72.

The taller, heavier; or physiologically.accelerated boys and girls,
complete the elementary-school at an earlier age and with a higher
average mark than the short, light, or physiologically retarded' boys
and girls. In following the present investigation the reader should be
careful not to confttse brightness or precocity with stages of mental
maturity. A mind may be more nearly mature, than another and
still be of inferior quality. The former has certain instincts and
mental traits associated with growth which the latter 'has not expe-
rienced. The former is accelerated in growth physiologically.

The second significant explanation of the ?lode or drop in the, school
standing of the fourth grade lies in the rate of development in physio:
logical maturity of the boys and girls at these ages. The growth

arts show there is less physiotogical Krowth in height, weight, and
lung citp.aiiity before the adolescent acceleration than at any other
time before the cessation of growth after the adolescent acceleration.

2. SCHOOL STANDING AND GROWTH IN HEIGHT.

Sinee,we'havethe individual curves for both height, *eight; lung
capacity, and sthob4 standing for all the individuals included in the
data for comparison, a very general understanding of the corrals-
dons or relationships may. be gotten by making individual compar-

'isons for each group.



p vtm000v,uo.siveS fiT lv,teperle.lemvoeq 6 Ins' ormentv eta puv
poised lueesetopvaid etn. 2eimp 1q2teq eAntqw spi moieq peddsup

oN Pug `1010,. SulTetu IA01041 arg ti plitv 'ET tt `Nparlaz
eIg oto dno.a.sim Trt akoq °'i Jo 1q2,1 unpaiu tem q Spq2Rs

Acq ull/W w11291 aoj 91"no 2uirroltiootin (01IISM13)-14' -

aMMINIVIIIIIIISMOIMINIIIIIIIIIIIMMIIIIMINIMOUNUI1111 Milk Mai MEN ail 211111h Mai /MI AIM 111121

11111/11.11111...11111111.11.111111T1111111111111111111111111
1111111111111111111111111MMINIIIMMIIIIIIIIIIIIIN 11110111111111= IP= ME
1111111111=111111111111111111111111 M1111111111111 NNW dIfihr!MM WAR
111111111111111111111111111111111=1 11111111111111111P MN NAM /411111111
11111111111111111111111111111111111=1111111=M1111111111WAIMIL 011111121117

I ErrA
MIMI UM =11111,170/411/A VIA/ 111111111.1111111
M N = M111111111111111111111111111411E1 It'll. OMNI VAIIIIIIIIUIIIMNIIM
11111111MINIMEM111111111111111/AIIM IMIWA111111111111111 MIN
1111111111111111=M11111111111W1 WAI/2 %Fad ta/I2 ANL
1111111111MINMENIMINNIMISOMIVOME EWA 11111111111111111AME
111111111111111=11111111111111111111/47/IMMIiiilliMI111111111131111

411/14telf4111M111111111111110:1111
MEM MINIMENNINP2WACI 01/4/M1111111 EMMEN' =Mil=
MIIIIIIIMMINIIIIIIIMIAMIVIMOANNITIONIIIIME AIMIIIIIIMEN 111111111111FAMY VAR WWI ME! IIIIMPZER
MIIMIIIIIM11111111111117117M W/A111121111M111111MIIIMILMION

IPAIMILM1111111IMMILMIM
1111111M2111wwinrim
1111111r= =WAN WAN= 1111.11WEINI

IN1111r/Z /AM MA NEM 1=1111111111111111=

MINION WINIW/41/41=11111111/4111110N11111111111111111M1111111=III SIM UMW" VIM IIIIVA
111NOMIIIIN VAIN 1111111111111M
111111/41/11=1
IIMMINIA11111111111111111111=111111111111M11 =UM
/41MIISTIIIIIIIIIIIMMI111111111=1111111111111MININNI MIMI MN
01121111111111/MININIIPAIMIIIIMIIII111111111011111101:111111 =EM
111211111MMIMIIINNINII 11=11111=11111111111111M111111WA

2 MIN ii M 1W

Err `s3laguz loops enoi suq ORtit 'OT 'ON Puy `1q2pq uvirpeui eeoqg 0,18 '9
pug 't -goN `sepub retuJou.qatul jo eougApg tr! 0411 owe sucoq gm,

--48q1 pelou eq iipst '214puing lootios of 4.igq3 pug lq.2toq
Jo} gi patio at ueepl e I deal° ut eae.ino isSoq eql 2uFgdwoo

88 MIOLIVEILLSKAKI ZILL
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absence and again a18. He has a somewhat irregular growth curve in
height during adolescence and is frequently ill.

The school standing of the boys in the second group (Chart lie) of
15 presents two cases of "skipping a grade," Nos. 13 and 15. No. 13
is retarded one year at 12, and No. 15 one year; after skipping a
gr;tde the latter again becomes retarded at 18. In this group Nos. 7
and 12 are in advance of their grades for the short periods attended
in the elementary school, the former being above mediankeight, the
latter below. The retarded boys are Nos. 10, 11, 13, 14,'and 15. All
of these are below median height except No. 10, who is anemic, has
appendicitis,..and enlarged tonsils.

Chart IIIe shows the same general tendencies for eachboy to hold
his relative position in regard to school standing and in his ranking
with his companions from the elementary tb the high school.

In this group 2 boys, Nos. 7 and 13, are in advance of their normal
grades. The former is above median height and the latter left school
before.12 with an average mark below passing for the last two years.
No: 7 has the highest school average of the group.

The retarded boys are Nos. 4, 5, 6, 8, 10, 14, and 15. No. 5 skipped
a grade at 13; Nos. 6; 10, and 14 were late entering from another
school; Nos. 8, 10, 14, and 15 are below median height.

In the first group of 11 girls (chart IVc) No. 2 is two grades in
advance of her normal grade at9112 years, of age, if the same standard
for age and grade is used for girls as for boys. Since both enter the
schools at about the same chronological age and are promoted on
the same basis, this uniform nornt seems justifiable, as previously
stated. No. 9 is one year in advance of her grade at 16. No. 2 is
above metiian height, and No. 9 below, with good health and excel-
lent school standing extending back to the third grade, which wits
completed at the early age of 8 years 7 months.

The retarded girls of (hart Vc are Nos. 3,.6, 7, and 8, who arc
fairly close to median height. No. 3 missed a year and later skipped
a grade. No. 7 has low average marks and No. 8 poor health. No. 11
repeated a grade and is short in stature and nervous.

In Chart Vie of 13 there are 4 cases of girls skipping grades and
but.one case of a girl failing to advance a grade each year, which
was not due to low marks. There are 3 cases of retardation before12
years, and not any at 16, since these girls later omit a grade. Noe 5,

, 6, and 7 skipped a grade during the period of moat rapid growth.'
No. 8 shows a marked arrest in physical growth in height at 14,

which lasts until 18 and probably' after, and the sellool marks also take
a decided drop and remain low until 18. No::9'11 growth is arrested
at 14, and the average rgarks also fall below previous Ones with one
ex6eption, at 16 years, where it is 1 per cent higher than at 12. The
same is true of No. 5, whose growth is arrested between 14 and 15.

4 ;1.5 -
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Chart Xc shows remarkable uniformity of grades and marks and
a narrow range of differences. This close uniformity makes it diffi-
cult to find correlations between the large number of individual
differences and fluctuations in physical growth and school standing.
Four of these girls are retarded by grades, Nos. 1, 4, 9, and 12. Two
are above median height and 2 below. All show marked indi-
vidual fluctuations. No. 12 has the lowest average, is Of shortest
stature, and shows more fluctuations than the others.

The girls, like the boys of this school, have lower average marks
than the Horace Mann School pupils. In this group (Chart XIc) the
final of all is 81 per cent, but 5 of these girls are one year in advance
of their normal grade for their age, if we use our previous hypothesis
that a year of school is equivalent to a grade. In general, the average
marks of these 5 girls are higher than the others.

There are 3 girls (I(los. 2, 5, and 7) who are retarded by grade,
and No. 2 is below median stature, No. 5 shows marked arrest from
12 to 18, and has low average marks. No. 7 shows arrest from 14
and has low marks. As a rule the children above median height
are in normal grade or Ilefelerated.

3. SCHOOL 4TANDINO AND GROWTH IN WEIGHT.

In his investigational on the physical basis of.precocity'and dullness,
Dr. Porter' found on the .basis of age and grade distribution that
"precocious are heaVier, and dull children lighter, than the mean
child of the same age. This establjshes a basis of prec6city and dull-
ness." The basis of precocity, for Porter, was found in the unusually
favorable physical development. Boas 2 found several serious objec-
tions tp this conclusion;and maintained that "children who remain
out of school for a long time will lag behind; vigorous ones will
advance more ral)idly." This is no doubt true, but the number of
such children among the many thousands studied by Porter would
have little effect in vitiating ge9eral conclusions. Another objection
raised by Boas, which is very significant, was that these children
were not !`dull,'' but "retarded," and a retarded child may develop
and become quite " bright."

In an attempt to ascertain the relation of precocity to physical
development, Boas used data collected by Dr. G. M. West at Toronto,
who, in turn, used the teacher's judgment in regard to the child's
brightness. The results were diametrically opposed to rotten Here,
again, there is an apparent contradiction, due to an attempt to corre-
late "brightly," when based on the teacher's judgment, with phys-
ical develop:Nat, instead of correlating a more definite criterion of as-
particular aspect, as ,evidenced by school standing, mental tests, or
soniC similar measuring scale) With physical development. Porter's;
'mistake was in cotfoluding that mental development depended upon

19« Paha (fa biblagnal), 4th Wawa . Sa Bar, lath Maim.
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physical growth, instead of seeing that physical growth and mental
growth are correlated; Boas's mistake was to assume that a teacher's
estimate of a child's "brightness" at. one age could be used as a
standard for measuring mental development or mental maturity
through several years.

MacDonald, in his Washington studies, used the teachers' estimate
of brightness as a basis, and Smedley in his study of Chicago Children
used the age- and grade and both found that "bright" children are
taller than "dull" ones. This conclusion is also claimed by Gratsi-
anoff and Sack in Russia. but Gilbert discovered no constant corre-
lation between height and mental ability.

The same conclusions hold for weight as for height; Porter and
Smedley found a positive correlation, West a negative correlatidn, and
Gilbert no constant relationship.

The. important conclusion here was long ago anticipated by Porter,
but on account of the doubtful attitude, of these other investigators
toward his result, it has received little or no attention. He .very
wisely says-, "No child whose weight or height 2 is below the average
(median or norm) for its age should be permitted to enter a school
grade beyond the average of its age, except -after such a phykiical
examination as shall mice it probable that the child's strength is
equal to the strain."

4. SCHOOL STANDING AND GROWTH IN LUNG CAPACITY.

That there is a possible correlation between school standing an
lung capacity is indicated by the fact that, if the 5 boys or 5
With the greatest lung capacity are selected, the average .schoo
marks for these are invariably above the average school marks elf
any 5 with the lowest average lung capacity. This holds true for
each group, but it is, however, not a complete or accurate test, since
all cases are not included and the grades and lung capacity are both
materially influenced by the agtof the boy or girl.

If the average lung capacity for the same period included within
the school standing is taken, it throws some light on the correlations
of the two variables, but only ,when'the chronological and physio-
logical ages are taken into .consideration., since the lung capacity
increases with 'ago and the marks tend,' on the average, to decrease
in the upper grades. It is apparent, then, that any attempt at
correlation will have to take into consideration the median lung
capacity for different'ages and the'median mark fOr the different
ages within the same group, But since there are so few individuals
ineludod within a grade and since the marks vary so little for the
same individuals from grade to grade, it ig sufficient to Stake the
average mark for each individual and compare it with the final

Ses (Inert, Id refersooe. Ile words hi Italics are the writer's.
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averagntark of all the individuals from each fichool and determine
whether the individual is above or below average school mark, making
proper allowance for retardation d acceleration.

The median lung capacity fOr is and girls for different ages dre
those previously found for the Francis W. Parlor School and the
University .of Chicago elementary and high school and are approxi-
mately the same as those used at the Horace Mann School by Dr.
Wood.

Selecting the 5 in Chart Ic whose standing is above average
mark for the group, Nos. 1, 3, 11, 12, 14, the first 4 are above the
median in lung capacity; No. 4 is retarded by grade,. which will
help. to explain his high average mark. No. 7 also has high lung
capacity,but he is in advance of his normal grade.

Of those below the average grade, No. 4 has good lung capacity
but entered this school late and apparently poorly prepared. No. 10
has comparatively low lung capacity and is below average mark and
retarded in grade.

Thom whose marks are above the average, in Chart IIc are Nos.
1, 4, 5, 6, 7, 9, and 15. Nos. 1, 4, 5, 7, and 9 are above the median
in lung capacity; Nos. 6 and 15 are retarded one year in grade,
which would help to explain their higher average mark.

Of those below average mark Nos. 2 and 3 are above median lung
capacity, Nos. 8, 11, and 12 are below median lung capacity, No. 10
is below median lung capacity part of OA time and below grade,
No. 13 below median lung capacity but above grade, and No. 14

$

below median lung capacity and grade.
In Chart IIIc those below the average mark, 81 per cent, are Nos.

2, 3, 8, 10, 11, 12, 13, and 14, and all are below median lung capacity
except No: 10, who is slightly above median and two years
retarded by grade; Nos. 2 and 3 are above median lung capacity
but are in normal grade and only) per cent below the average mark.

Those above the avetage,school mark in ChartJVc are Nos. 4, 5,
and 9. The first two Oils are above median lung capacity, and No. 9
is below with no apparent cause.

Those below average school mark art; Nos. 1, 2, and 7. No. 1 is
above the median lung Capacity, and Nos. 2 and 7 are above during-
most of the school course. No. 2 is two grades above normal, and
No. 7 is one grade below and frequently absent.

Those above average mark in this. group (Chart Ve)eare Nos. 3, 5,
and 12. No. 3 is above median lung capacity, but below grade;
No. 5 is above and No. 12 about median lung capacity. Those below
average mark are Nos. 2, 4, 6, 7, 9, and 11a. Nos. 2, 4, 6, and 7 are above
and Nos..9 and 11 below median lung capacity. Nos. 2,and 4 are
above average grade, which would help explain their low mark. No. 6
had a record for but one year; No. 9 is retarded, and No. 11 in advanci%
offs grade one year.
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THE INVEgTIGiTION. 95

Nos. 2, 3, 5, and 8 are above median lung capacity and No.*9 above
during later school life. No. 2 is also above school grade.

Those below average school mark are Nos. 4, 6, 10, and 12. No. 4
is above median lung capacity for the first part of the school work
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and two grades retarded, but is later above in lung capacity and
gradfially increases in average mark. No. 10 is below median lung
capacity and is three grades retarded; No. 12 is below median lung
capacity. .

In this group (Chart IXc) there are 4 boys below the average school
mark for the Francis W. Parker Sohool boys. No. 2 is one grade
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above aurnal, but has uniformly low standing. Nos. 10 and 14 are
retarded one grade, No. 14 is slightly above median lung capacity,
and No. 10 starts high, but drops below median lung capacity, and
No. 13 is below.

In this group of Francis W. Parker girls (Chart Xc) Nos. 1, 3,4, 5,
8, 9, and 11 are above average mark. Nos. 1, 3, 4, 5, 8, and 9 show
many fluctuations, but on the whole are Above median lung capacity,
and No. 11 is below median lung capecity. Nos. 1, 4, and 9 are below
normal grade. Of those below average mark, Nos. 2, 6, 6a, 7, 10,
and 12 are slightly above median lung capacity and in normal
grade; Nos. 6, 16, and 12 are below median lung capacity; and No.
generally above median lung capacity.

Those above a-:erage mark are Nos. 1, 4, 6, 8, and 9. Nos. 1, 4,
and 8 are\-above median lung capacity; No. 6 is above, but takes a
decided drop at the last measurement; No. 9 is about median sung
capacity. Those-below everage mark are Nos. 2, 3, 5, and 74 No. 2
is below median lung capacity; No. 3 above; No. 5 usually below;
No. 7 above and retarded one grade. As a rule, the children above
the median in lung capacity are in normal grade or accelerated.
This is a little more marked than in height or weight.

Checking the individuals whose curves have been plotted for age,
height, weight, lung capacity, school grade, and school mark, and

,giving the results graphically, it will be seen that the majority of
children above median height are in or above normal grade and above
the average in marks. Of those below median height the majority
of children are below or in normal grade and below average mark.

Figure 40 refers to the relation between median height and school
standing. The coefficients of correlation between the height, weight,
lung capacity, and school standing for all individuals are being
worked out, but are not included in this bulletin.

5. EDUCATIONAL CONCLUSION WITH COROLLARIES.

The general conclusion to this section of our study is that if peda-
gogical age be accepted as a fair equivalent in these three efficient
schools to mental development, the tall, heavy boys and girls with
good lung capacity are older physiologically and further along in
their stages toward mental maturity as evidenced by school progress
than the short, light boys and girls.

The main educational corollaries which logically follow from this
study would require that our school systems, public and private, be
graded on the physiological age and the accompanying stage of
mental maturity of boys and girls in place of the chronological age,
as is now done. This would require that tall, healthy children of
accelerated physiological age be .encouraged to proceed throggh

AIR
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school as rapidly as possible within the limits of thorougimess, and
that the small, light Ehilciren of retarded physiological development
be kept below or in the normal grade doing supplementary work,
since these short, light pupils are immature mentally, although in
many instances precocioutti in brightness. It also follows from the
study that rapid, healthy growth favors good mental development,
And therefore the healthy growing child should have plenty of phys-
ical and mental exercise.

The Binet measuring scale for intelligence, as is well known, is
based on a two dimensional scalethat of chronological age and
mental agebut does not take into account the third dimenSion, or
physiological age, which according to the results of this investiga-
tion is closely correlated with the mental age, as evidenced by school
standing. If this conclusion is correct, and it certainly follows from
the data included in this study, would it not be possible for a child
of immature physiological growth to be of normal mental growth for
his physiological age and still to fall short of the mental age required
by the tests for his chronological age in years ? For a complete and
comprehensive system of mental tests to be used as a measuring scale
of intelligence, it will be necessary to go further and supplement the
Binet tests and include the essential criteria for determining the
physiological age of the child. We have now reached a stage in our
knowledge of child development when we can begin to search intelli-
gently for these physiological criteria in order to formulatemore ade-
quate tests as measuring scales for intelligence and for school standing.
The ading of our schools must be adjusted to fit the Anal and
physi logical age of the child in place of its chronological age, which
is not airly representative of the other two ages.

7166°-.-14-7

N
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III. STATISTICAL

(A) INDIVIDUAL INCREMENTS OF GROWTH

TABLE 13.-Inerements of growth in height for a group of

No.

101
102
103
101
106
106
107
108
100
110

112
113
114
115
116
117

no
132
121
123
1111fla

126

7 years. 71 years.

5. 1.

8 years. years. 9 years. 91 years.

L

10 years.

Om. Cat. Cat. Cm. en. CrL Ca. Cm Cm. 1 Ca. Cm.
109.2....... . 112.9 3.7 115.0.... ... 11& 3.12.7 119.7 4.7 4.1 121.0 6.04.3

102.5 .114.1 4.64.2 116.' 2.825
111. 4.64.3 . 116. 443. 121. 5. 0 4.3 . 125. {.03.3

. 112. 8.33.0 .......11& 4.74.2 121. 4.539
112.7 110 4 1 3 6 121 4 43 8

1 1134. 7.86.7112.0 117 1 2 1 0
. 113.4....... . 118. 4.8 4.2 113. 4.84.1i

. 114.1 . 9. 3.8.2. 127. 8.6 2.
114.8.-- 119.4 1 5.9120.1 5.44.7120. .8 .6 . I . 126.1 6.94.9124.7 . ...... .... . " .. . .1 2.1 1.8 ... -127.1 6.01.1

. 11& 120.7'... I 125. _330. 6.24.
116. 6.0 4.6 121 6 4 4 1125 4 03 3 1130 01 4.43
116. 126.1 4.3 .5 131
116.; & 4

. 117. 5.2 4.
. In 5.4 4.

. 12i1: 5.5 1.7

. 121. 5.5 4.
. . . ..11A. a. 4 .. el. .133.61 6.03.

11&0 121 1.12 125 4.1 4
1A. 6.2 3.61. I.

112e 4 4 23 9
118.01 . 121. 3.02 .

I

118. 4.33.
11&.

I 11:.8 .401. ..... --.

Av 5. 4.
Ay. var..

125
127
1

131.
In.

23

130 124.5
126.

1112

222 125.6
134
135
136
137

125.
130
140 .............
141
142
143 126.4
144
145
IS 1 IA
147 132.
1411 Il&
149
130

123 4 53 8 127 4 8 3 9 132 0
124. 6.25.2 129. 4.83.9
123. 4.03.41 '128. 5t&4.2
131 3.217 5:1 4.2
134.5 1130. 6. 4.8'
123. 3.519 129. 5.54.5
1266. 6.0 4.1129.7 .1131. 6.34.1

129. 3. 2.9

.4.5

..... .... -1135.3 5.74.4

.9 1.4 .
21

.7 .
4.23.6 4.3 (II 5 6.1 4.1=

129. 7.516. ' ,133 4 1 3.2 138. 6.314
117.7 4.8.3. 132 4. 1 8.7 .. .. ... 137. 4 4.
193. 6.74. -1135. & . 141.1 & 8 4.

130. 6.04.81 134. 4.63

. 130.1 .
.1133.5 .... .. 137.1 .. . 140. 6.2x4.

134. 4.4 34
. 132. 137

133.. e'16.5 . 138. 4.4 .3 143.
127125:6

125
125.
125.7

12&
123.
126.

131
LA

1

7.2 & 1 1214

IV.
1. 6.94.

134.4 6.8 7 0 139 4.8
131 '...'13& 5.03.8

131 134 7
131. 1 _1138. 7.4.5.6. I..

1...138.4 &7&4138.4.
IA. 1 6.24 9, 137 4 6.3
131.5 5. 5 4. 4' .136.01 3.5
130. 4.23.3'
139.1 7 05.6

16.614. 13&31.
143.21.6.4

1133 It 4 . . 144. 6.8 4. 2 14T. 4,....
.1141. & 8 I

140.9 ....
132.4 .&14.11135* Lail &7

1 ' ____,.

6.2'4.1130. 3.63.932.13
I I

133.

7. 146.1 6.

AY 121. & 122. C 136. 6. 123;
Av. var 1

ISO. & 1 4.
147.. 5.
141. 6.7

The tables for the boys' heights (4 sod 0) may be found on peels 26-29.



STATISTICAL MATERIAL.

MATERIAL.

. IN 'HEIGHT, WEIGHT, AND LUNG CAPACITY.

59 boys with consecutive measurements from 7 to 13 years of age.'

99

104 years. 11 years. Ila years. 12 years. 121 years. 13 years.
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126.

Av.
Av. TN.

126.
127.
128.
129

131.
132.
133.
134.
135.
136.
137.
13&
13490.

141.
142.
143.
144.
145.
146.
147.
148.
149.
130.

4.31 3.4 8.7
1.0
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TABLE 14.- Increments of g In height for a group of 50
1.

ROGRESS.1

12 years. 121 yews. )sere.

ii ..

13} years.

-

14 years.
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boys with consecutive measurements from 12 to 17 years of age.

14; years. 15 years. 153 years 16 years. 164 years. 17 years.
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164.6
169.8
164.0
169 6

173.

ra.4

172.3!

6.1 4.1
2.0-- -

6.14
2.0- - 4.4---

167.;

159.2
169.

173.0

161.7....
175 3

......
179.1

180.4

177 5

5.5 3.6...
1.7 --
9.3 5.9:- ..........

.
. . . . 172.0
1.1 3.6

174.
8.9 5.4

172. 6
6. 4.1 . . . . . .

. 174.5.8
.5.5 .9 2

174 1
........ 173.8

176.1
5.2 3.0

177 7
176 I
173 4

8.1 4.6
164 9
176. 1

5. 9.0
171 1

176
182

5.6
6.7
.---

....
6.6

...........
7

2.5
6.1

4.6
4.9
2.0

1 I
9.7

.6
1.7
6.1

3.6

---.
.

....
3.9

.
.....

4.0

.

15..............
3.9

.

2.7
2.9
1.2

.6
5.8

.4
1.
3.

-.----
5.6
3 2,-

. .
1.1

.1.9

....
8.8

2 1
1.5

. .
i.1

. .
i.is

,

3.5

=-----
3.0

....
.7..

2.6
....
5.

1

.

. ..
1.

..
Li

9.8 8.;
9.0 6.1

9.2 5.9

8.7 5.6

3.4 2.2
9.5 6.1
9.1 3 7

.

8.7 5.3

9.5 5

4.

166.613.!
165.6

167. ; 9. 7

167.8 9.1

171.3 4.
169.5 10.21

173.1 9.2
171.1 2.5
171.1 4.3!

163 9 1.41
166.3 8.

170.4 2.2
177.2.
177 . 9.1

8.5

6.1

5.7

2.5

.
16
1.5

9
1.3

1.9

5.4

172.7571
175.2............
171.....
177

. ... . .
173.5
177.0........
177 1
00.4
174 3..
161.1

. .jai

657.' 0.1 3.9
1.6

1CI.0 3.4 5.3
1.3

165.4 6. 4.
3.

167.1 66 4.5 171.
1.6.

t.

1.3
2.3

2.6 171.4 3.5
3. 1

2.1
....

Av.
Av.ve

r.
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TABLE 15.-Incrementa of growth in 'weight for a group of

[Weight and lnenment

7 pars. 7; years. 8 years. 81 years. 9 years. 9; years. 10 years.

,. e. i -.? 2 i. 4 A

Z.
No. .: :i i .:i ..:1 .:g 1 cg i`..: l' - 4 g ...; 0,.... '

It ° a. ;?, 3 4 a 3° a 3 3 4 et: 3 a.

1 1141. . . 44.5 2.6
2
3 53. 7.1 13.1 .... .... .... 63.4 .8 1.34 .. 40.5 . 46. 5.5 48.5 .... .... ......... 54. ., 5 11.3'
5 49 48.5 ii
6 41 ) 44 3.2 7 8 45 7 48.9 4 7 10 6
7 44 01 2.6 5.9............ 47.5 1.0
8 . 46.4 . 4.4 8.7 8.116.0
9 48. . 4.31 6.313.1 . 5 9.2 16.910.... - 51.8.... ... .. .65 3.2 6. 1 . .. 61. , 6. 11.1 .. . .. . ..1 64.7 3.7 6.1

11 4a. 8:5 iii:3 . - 2.3 6.3 ii. 6 2.7 i.1 .
12 45.8 . . 48. .4. . 52.5 4.5 9. 4 . I 6 8.111.4
13 40.3..._ 7.8 50.3 4.0 8. 2.7 .4.110. 54.5 4. 8.3
14 42 9 45 i , 63 0
156 4.6...6..3...5. .8...1. 4476:8 1 3:6 7.7 - 3 6.5'13. .... ........ 61. 6.7 12.3
17 .57.5 . 3 4.8 5.4 . ... . .. 64 2.5 4.1 . . . .. 53.9 9.1114.0,
18 40.6 4.7 13 1 45. 5 i ii 3 1.8 i 3 io 7 1

19
Z.1

44 51 5 2.8 52.9' 1.4 2.720 55.3 . 5 4.2 7.6 I. -
31 50.5 56 8 6.3 12.5 7. r.... (WA 68.5
22 48.0 2.0 7 5 10 61.0 .3 7 6 L,23 ...... ........ ... 481 1.0 2.1 . 8, 1.7 . 1.0 1.2 2.5 52.5 . 1
24 .., ... 55.5
25 -01 . flq 4.5 9.c........1...: 2:5 ;:1 II' :::: :::: ..: ;i:31191:1 1158. '1

Av.- .... 6.3 1.6 .... 3.910. .... 3.9 8. .... 4.2 10.4 .... 4.6 8.9 .... 4.9 Al. 7 6.6 10.01

35 45.3 : . 49.5 4.2 9. . .. I. . . 6.2 12.5 . . . . . .1 61.2 5.5 9.9127 ... . r.. .50.3 91 .711 1.5 I. 3.21 6.7 ai.a i.a ii:4
28 .1 . 33. , 1.3 -3.8 - 62.3 11.021.4 64.5 .

14& , 6 4.5 9 8 58.0 7 6 14 9; 63.1 : ,
1..... 4:5 .51 3 2 6.6 9 5.5 11.3 ...5 .8:011i.is 7.01

3.04
5. 4i..i

io...s.1 68.0 11.0 19.31

. 53.5 1.2 2. 7.0 4.1 7.7 61.0 . wl
33 .53.1 4.7 9. 67.5 14.6 27. . 74.4 6.9 10.21

1........121.A 3.0
135 112 5 49.6 I. %. 6.913.9 ....1........ 61.6 5.1 9.036 ...... ........ .. 5 3.7 7.4 . 58. 4.51 8.4 . 4.5 7.8, I

37 5 36.3 G2.1 6.5 11.8.. . . 1 67.7 5.7 9.238 3.5 58.7 .11a.. '2:4 ii.il39 ...... .. . .... ... 72.3 9.3 14. : .163.9 11.6 14.6140
6. 11661.7 8.816.1 64.1 i.a i.a-. . 67. 3.7 5.81

42 . ". 5 60. 7.514.' .'72:6 ii.oio.6 1

43 2.9 .
b

58.0 5.1 9. .... ... .... 0.1 2. 3.4 .... ....... 63.8 3. 6.3,44 . 82. 83. 5.910. .7. 4. 7.2 . . . 76. 9.4 14.043 ............ 2.29.4 7. 7. 5.410.3 . .61i 3.1 *ki,
46 , 7.5 4. 6. 31 76. 8612 . . 88.0 12.015.8'47 ...... . 56.8. 67.610.71& 13.7 20.34 ...... .. .. 4&8 2. 6:150. .51. 3.0 6.2 4. 9.557.1 5.3 10:249 ... . 59.5 3.1 9. - . " . .-. 77. 18.2 30.61.- -I__ 7., 9.880 so. . 72.8 & 5 13. 1 79. 10.7 15.583. 10.4 14. ..

.,Av 50. .,..... 8.054.7 4.6 8.3 57. 1 7.1 12. .5 61.5 64.15 6. 1 10.91
2.7. . 2. 2.9 1 2.

Demesne.
ONO



STATISTICAL MATIESIAL

50 girls with consecutive measurements, from 7 to 13 yean of age.

espreeeed,in pounds.)

08

101 years. 11 years. 11; years. 12 years. 12; years. 13 years.

No.

i.).

#
.

a

g2
4

d

.0

..
e.

.

d

E in.

.7,

a

44

I-

.1.
c:. d41
e ...

...1.-r g
tt

i
13

t A
es

3

.1.
7:4

i rs

, . .

i
t
c.

Is3

n

ji

.

1

b
c.

71.4

67.3
48.8
57.7
64.5
68.2

00.6

li1.1t
55.1....

5,..9
57.9
73 0
69.5

5.1

6.5
-.1
10.2
5.8
4.7

4.;

6.5'
.........

.1..

81
81

80

1.1

10.6
-1.0
21.5
9.9
7.4

8.0

12.0

12.0
0.7

7.,

685
&I 6
63.0,

74.4

59.0........
60.s
65.5
64.5
4, 223,

58.8
84.0'84
74.5
71.1
62.01
76.11
84.&

3.3
20 2
4.01

...
9, 7'15.0

7.6114.2
4.5

3,43.2

5.9

6.01
10.1
9.51118.1
4.11
8.7

1

57.0
6.2

30.3
7.4

64.0

55.0
83.2
75.2

68.4
78.1
63.8

7.4 71.8,

i 64.
11.2

8.8 77.8
16.6

6.7
1

11.4 6&6

'5.

6.7

-2.7
18.7
7.1

7.9

2.8

7.1

8.3

10.9

11.7

-4.7
28.9
10.4

13.1

4.

12.5.

II.

62.8.
68. 613:i
829-.7
65.3 7.3

59.5.

829 8.5

72.5 13.15

82. 3 16. 8125.
72.4 7.912
86.2 9 0111

.
70.011219.1

100.1
84.810.3

8.1
71.1 9.1
79.8 3.7

101.4 17.4

. .i.-.
12.

11.4

2.3
9.3

13.
11.4
14.
4.

20.

65.5

76.

90.4
85.4

78.8

7(5

86,333.6!8.

75.9
73.5

87.5

8.5

........
12.619.7

7.
10.210.3

10.4

10.7

1.910.......
9.7

14.9

9.6

15.

18

12.5

74.511.71&
77.21
84.7
76.6

64.0

84.2

8.5.0115
74.
95.
8&9

81.333(11.3
117
102.818.
89.3
86.9

109.722
II&

8.6
1.8

11.317.3

4.5

1.3

9.414.4
12715.4
14..5

10.1
4.820.9

9
18

12.5
2.2

7.6

1.6

17.2

21p
,
41

1. 2
12.7

23.6
I4. '

I.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
IS.
16. A
17 "
18.
19.
20.
21.
22.
23.
24.
25.

Av.
Av.v9z.

26.

28.....
29.
30.

33.
34.
3&
36.
37.
3&
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

Av.
Av. var.

----
.

5,31 /1.9 8.9,14.3 6.1
1.4 4.2 3.3

11. 9,512
1 3.71

10.514.
1.5_91.

11.4,15.
4.21....

59.5
72.

75.
70.
76.8,
75.0

71.1
95.3114

72.0.
73.0

71.0
90.211.
94.213.
59.5

4.2
&3

9.
9.6
2.4
9.0

4.6

....
I.

&3

2.4

7.6
12.9

.
.

1.I.6,...
15.7
3.2

13.6

6.8
13.6

.
1.4

13.2
12.7
10.1
4.71
...

67.1
61 0
83.1
71.5
81.513.5,19.9

S3.0.-

63.
73.5
73.7

77.4
75.3

68.6
85

63.5
94.15

&019.8'
1

17.025.7
8.012.6

.1....

;

2.2', 3.6
3.3 4.7,
5.0, &9

..1. '

, ,

6.41 9.0
7.611.2,
..1. .1

5.21 &21.
9. 2
...

..I.
. '

9.210:6
1

'

81.4'
i

91.7,
86.0

1

76.6
I

87.

133.0
86.4

918
80.5

1I&1
1.5
U.

137.8

6.4

14.
II.

16.

10.
12

9It
10
4 5

8.5

19.4
14.7

M.3

13.9
17.

13.4
17.
10.9
7.

78.8

87.61
82.310.
94.212.7

86.4

75.2

81.6

85.4
86.

82.
97.5

71.8
104.1
147

11.7'17.4

13.4
1

11.4
..1.

7.9

8.0
10.9

13.970.3
11.7

.

&313.1,
9.5

6.

15.

I&4

17.

10. 7

10.3
14.5

12.688.4

1O.01

9243...............
864.

96.0
Ks
99.0

87.310.

103.8
127.6

95.0
89.0........
99.7

124.920.4

...
. ..
e...

13.

16.218.9....

9.611.

6.9
7.

....
.

.
7.4

16.1

14.1

....

7.4
9.
4.

19.5

.

9& 7

96.
10E

.,.............32.

78.
90.4
91.01

..
Stie.

101.815.618.1

117.'

16.9

7.7
98.
........

3.1
........
9.4

. ..
7.

........

,

lif

L4

il.
,

4.1

. .
/.1.-

.

.

11.

04.4 7.21 10.4
/4

71 7
....

7.810.5
3 0.

1

74.V 11.3
3.

14. 82.8 10.3 13. 915
al .

10.4
S. 7

11. 90. 11.
4.

13.
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TABLE 10.-increments of yrowth in weight for a group of 30

Weight and Increment

No.

12

...

a

years.

-

1

I 121 year. 13 years.

a

131 years. 14

f
It

years.

6,

.re
il t

.!..I

--

i
-.

t
a.

141

-

.1

.72.
80.7

92.4
80.5

101.

118.

90.9
V3.1

126.5

102.
W. 1

110.1

111..

years.

.I.

.:$,
/Os

.4

12. 5
16.7

V
6.8
26.5
11.01

10.7

7.1
7.5

15. 7

20.9
11.5
11.9

....- .7-

1
'-'

t
a.

20. h
26.1'

6.6
17.5,
12.0,

10.3

5.4
K 7

17.3

25.5.
13.5
12. 1

....
.6.

.i.

-

6
4.6

........

2.8

6.3

7.7

....

-

a

.;
.

.4

.

it

k
.--6-.,..

.4

i-
b

a.

81
62
611

64
66
08
67
68
so
60
61
82
63
64
65
68
67
68
09
70
71
71
7E,
74
734

Av
Av. vet

76
77
78
79
80
81
82
83
84
85
86
87
88 -
89
90
91
92
93
94
96
96
97
98
99

100

Av
. Av vet

6.8.
77.

66.8
81.7

71.01
83.01

us 0
64.7
64.8
65.510.41&9

79.811.6188

70.0
73 0-

780
95.017.011.8

88.013.017.3

8.

2.3
.76.712

9.7
444

13.6
3.7

3.5

6.0

12.4

3.6

16.8
5.6

14.
6.1

,

4.3

7.0

1

53.

67.
60.
68.
74

76.314.

69

73.3

75.0.9

78.1

'

10417.

9.1
8.4

0.17
1

.

4.2

7.81

10. 9

...
.107.13

88.4

65.5
60.3

83.7

&5.014.019.7
92.5

122.812

77.3
79.013.573.6
am s
44.5

921 813.316.7.
11K910.914.3

.0t8

11.4

.

11.1

9.511.4107.5

12.6

14.7

12.1413.5

&

-
14.8

3.2

11.6

19.3

18.4107.8

.112.5
10.1

60

64

87.,

90

84
83.
85.4.

101.0
82.0
82.6
98.1

..7.

7.

16.5

14.3
1,

14.1

7.0

11.0

.....
8.5

.13.2

12.3,
25.4

18.6

"
NI 2

9.3

25.6

8.1

97.9

78. 0
69.01

73.7
I

90.

132.
88.1
85.91
90.4,11.4
94.013.516.7

113.819.320.
111.3

10.
98.41
16.

102.8

9.5

12.6
8.7

10.015.7

5.6

9.21
. 1

8.611.1

17. 2
9.510.9
8.41

8.8,

10.7

19. 1
14.4

5.5

7

14.4

5

Is. 3

7.7

5.9
18.4 12.1
3.8....

8.1
4.3....

10.7 ,11. 4
I 2.4....

14.4 11.8 16.4

/__
10.812.7 9.8 1.8

5.5---,
80.3
72.3
66.6

,

100.3
67. it
ao.
97.0........
66.7
79.3

79.6

92.810.813.2
117.0.

01.013.7
96.5
83.8........

-..-

6.3
7.6119

.
8.9
9.6

.
6.3

4.

8.3

I..

&410.1
13.1........
,

9.6

.

6,1
16.1

8.6

5.3

...

9.4
9.4

.127.0...

.106.5
.103.3

.

78.010.014.7
76.

.

73.5

86.511
88.3

120.5

.

10.71t1
.

. .119.022.022.7

4.7 6.8
.

16.1
.

.104812.012.,
.. .

8

.........
11.2111.9
11.312.3

95.5.1
83.811.615.9
76.5'

104.0,
'n015.222.4
77.21

93.213.917.5
81.81

109.31.

W1' 4

123.3

05.411
09.3
9&014.2....

.1.1

16.218

&

3. 7

7.8

1

10. 913.
1

6.3

412.1
12.813.3

.

I 3 2
I

13.4 84.
90.4
79.4

3-
86.5

11. 85..

104.9
106.5

ex 4 119.6
101.5,-.8

114.8
.

i17. 3
110.2
124.3

.

13.4
2

15.4,
17.7

-1.0-

30:8
4.7

21.0

15.9
3.4

.

21.3
19.4

.8-.7

16. 4
4.6

20.3

107.411.912
90.

83.7.
126. 012.3.0
91.6
88.812.7

127.21
83.

103.4
96.5

123.6

. - . .........
107.8.
115.
125.
13
6.4

112.214.214.

6.4

& a

8.21

10.2,10.
14 7
14.3I13..

..
16..
2.5

11 0
3.1

5
7.6

. 97.'
102.7

, 86.1
21.1
10.4 99.8
18.4
6.9

85.7

17 9
121.0

120.6
. 121,3

9. i 1 1 o
2.,

16.4
2.811 .9

.1
1.5

.135.

12.7
12.3
6,6

13.3

15.7
15 4'15.

*.
1.1

14,3
1.3

10.7

15.0
13.6
6.3

15.3

14.

1.0

9.6
1.1
8.6

79.31 F2. '11/.14.7 91.8'11.r
2.01

H. 96.4 11.81 11.3 102.310.7
8. 1 ,

I
3 7

11.1105.8
'

10.4 10.3
4.4

"IL

Decrease.



STATISTICAL MATERIAL.

girls with consecutive nteasurentrnta, from 1.2 to 17. years of age.
4

e pressed in pounds I

105

15 years.

117.3
.

19.4 19.8

97.2 16.'2 2.1.6
79.6 10.0 15.4

KM, 12.2 16.5

I5 years.

73.0

87.6

5:

a.

0.6 0.6

8.9 8.5

104 0 11 .2
87.2 6.7

101.8 2.2
9:1.6 3. 3.1

. 118 3
115:9 *118 16.
18.0 9.9 10.1 103.6
96.2 10.3 11.11
97.4 7.0 7.7

1.1
123.8 10. 8.7 132 3

111.7
. 113.3

115.5 5.5 5.0
111.6 15.1 15.6
113.0 -3.2 -2.7

109.1 6.5 6.3

9.1 10.2
4.8

111.1

131.1

5.8

10.4

1.1

19.1

12.0'
8.3
2.1

16 years. I 161 years.

2 I
A.

77.4
121.0 3.7 3.2

101.2 1.0 4.1
84.9 5.3 6.6

97.0 11.1 12.6

90.2 - 3 3 -3 5

144.1 - 1.8-1.3

4.3 4.4
8. 8.8
5.1 5.3

12.5 10.

9.4 8.9

11 .7 10.1
1.1 .9
.6- .5

112.9 2.7 2.1

4.9 4.8
3.9

100.5
106.0
100.1

1. 136.3

10.1
113.2

1.0.
127 2
112.6
112.4

10.7

6.4
4.5

5.8

119.2 11.8 10.9
106.9 16.7 8.& 4
100.8 . .....

138.3 12.9 9.8
103.2 11.6 12.6
103.8 10. 12.1
130.7 3.5 2.7

91 82 9.9
110.6 7.2 7.6
103.0 8.6 6.7
123. 5' - .1 - .1
101.0

123.1 16.3 14.2

105.7 , 7
110.2 7.5
106. 20.0

126.

125.0 5.80.
8.9 103:3 2. 2.6
7.3

23.2
.. . 125.4 -12.9 -9.7

104. 0 .8 7.7

8.91 3.

116
127. 6.5 5.3

128.7
124.5
121.3
128.0
.....

8.7 7.4
8.1 6.9
8. 7.9

13.8 12.3
.....

110.1

9. 9.3
Li

109.6 8. 31.7
124.7- 6. -4.5
123.8 13.2
108. &

127.3
137.5

11.9
4.8

8.6

121.3.
121. 9. 7.7 123.6 2.2 1.8

133.1 7.1 6.6
167. 6.8 8
111: .
133.6 -1.5 -1.1

115.3 5.9 5.8 113.6 3.2 3.9
4.4 6

17 years.

E

9.

No.

60.3 7.3 10.0 51......... 122.3 1.3 1.1 52.
101.4 . 53
99.9 -1.3 -1.3 54.
93.0 &I 95 55.

115.5 11.6 11 .0 se...... 100.' 3.0,. 3.3 57.
111.3 7.5 7.2 6&

94.4 4.2 4.6 59.
115.2 - 3.1 -2.6 60

61.
112.5 9.0 8.6 114.2 W.

98.5 63.
107.0, 112.3 6.3 5.9 64.

97.2 -2.9 -2.8 65.
7.7 &S 148. 11.7 8.6 66.

117.2 5.5 4.9 67.
1260, 12.7 11.2 68.

113.9 .6 69.
113.3 2.2. 2.0 70.

127.2 .0 71.
117.9 5.3 4.7 , 72.

12i 0-1o. I -7.7
107.4-5.' -4.4, 73.

74
119.2 6.4 5.6, 75.

6.0 6.0 2.9 2.7 Av.
6.2 3.. Av. vex.

.......... 128.3 -3.3 2.6

101.8- .9 78.
120.6 10.4 9.1 79.
116.3 10.3 9.7 80.

-...... 134.9 9.4 7.5 81.
103.5 105.5 1.5 1.5 it.

119.2 9. 8.7 83.

100.7
119.2 -5.5 -4.3 81.

85.
127.1 3.3 2.7 A&
109.11 1.1 1.0 87.

6.1 4.8 132. ..... 88.
121.3 8.3 7.3 89.

123.0 5.1 4.2 129.5
131.0
nag 3.2 2.5

"92.

11. if
137.Q

9934:

130.9 6.6, 6.3 120.6 -3. -2.5 95.
116.3 - 6.6' 3.3 1393 15.8 11.13 96.

97.
180.4 12 5, 7 4
121.7 10.2, 9.1 99.
129.8- 3.7-2.7 10&

116.9 4.8 4.9 117.7 4.4 3.6 Ae.50 5.1 Ay. mt.

# 111110I'MNL1---:±L
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TABLE N.-Increments of growth in weight for a group of50

[Weight and Increment

7 yeara. n years. Se 7410. 9 years. 9; years. 10 years.

No.

.1 .41,1.1

11 r5

.:I.
dI1 I.,

1

-24
SE
1
.e.,

i-
/t

.1/
E1

44".41
SE

It
..9

..,

-...

1
rt

...;

Its

a..
1

-

-

0

.:it
E

t
a.

101....
102.
103....
104....
105.

103._
110

112....

114....

um...
121.
122....

IN-..

Av..-
Av.ver

1 1 9 0 . . 2

132
133....16.6

135

137
138....
139.-
140................
141.

Ig:'...
146.-
447....
149
149.

Av....
AV.var

42.6 ....
41.8 3.
.... ...

4.4. ....

43.0 4:7113

42.0 6.6

.......
48.0 .

... ....

.l.
8.6

....

....

16:I

..t.

..,

-.........
31. ,.

. .

43: 8.6
46.

:46.3 1

........

. .

rig 1.915..

49. 3.1

48.4

. . 44.4
it:.

& 46.
48.5

.... 4

.

6 .

5.9

26

4.8,

1.9
i
I

4.5

6.5
1

.....

13.947.1

6.

12.8....
.

4.3

. ........
10.6.e
86
13.1

43.0

49.7

47,4

....
5

i.o
48.8
4&0

0

156

L........'.....

..
4.1

3.5
.....

1.1

.....

....
5.7

i
2.6
4.9

7.2

-
11.4

7.6.
....

2.4

....all
.....

11.9.

8.a

11
9.1

14.

31.4
.
40.1

-..-....
46.0

50.5
.

.51:9

32.6
37.8
63.0

....
....
....

7.7
67.1

3.0
.
i.7i1.3..

3.7

5.511
.

i:a
5.311.3....
5.1
5.5
6.5
..

...

...

...

.

6.6

6. 33..
.

8.

. .
i.a........

10.71...
10.5
11.6
...

.

.

..

.
16.1

44.

.

..

61.
...

.

I.

....

5.912
1.

....
6.411
...
...
5.611.8

.......
.
.

.
'5:5'i:

&i
6.1
371

3.6
. . .

3. .

.

....
-.
...

....

....
.

i
10.
7.

4..
! . . . .

3
...

_
48.

a:
.

7.

7.....
.

....

.

7t .

19

3.9

2.7

4.

9.
3.1
3

4

...

....

6.9

5.
. .

7.

S.

&

17.
6 I
9.

.

.

10.

.... 4.5 1.2.0.... 4.0 9.5 ....
. 1.

4.1
1.3

9.1.... 3.4! 7. .... 6.711. .... 4.4; 9.1 .... 4.6 8.5

67.3..2

.......

61. 7 .:..
.... ....

: !143.-iia.......
1..:.....4.61 ..

63.
16.0

.....

......

....
.

:t1;
..,

bli. '6 ...........
62.0

. ......
49 1

36..... .... :..
14.6.- ....
se. 8 ............
56.5

ms.
I.

... .... .

.... .... ....
37 0

0

/ 0

57.4
erll

70. 6
46.6

22

10.1

5.7

.........

9.0
2.6

4.3

15.9

11.0
.....

14.6.
4.0

4.

31.. i

ai:e

62.0
616

..............

7..

-6.1

.. ..
ii:51ii...

60
&

I..
i i :

ii:

10
2 II

50.5 65
66.4 8.4

6 . 4

............:ii.'
ioi:o a..
7.2 .

.8 8.
66.7 1............

.......
79.6 9..
715 7..

5

11.3
14.7.

i . ; ,

.

i.41...........
14.1._.........
&bail

....i-.
10.

...
..

6 6 i.
'

67.

91

70.

i1i:

...
7

..
. ......
.i.191
7.6

'iiii:i:::-

. .
1.

kii
&I
....

..

..

9a

10:4

i:
I&
....
....

72.5

1.4
.......

i
74......,.
....

. ....

...

70.

65
7.110.'

*a:a

:-..
i. i

8.8

...

...
.

9.
10.
6.

10.

it

li
13.4

.

.

..
....
11.
14.
10..

_1
46.9 11.3 11

LSI
1.3 5.2 L 9 &4 14. 10.4 1110.063.1 115 12.f

Or



STATISTICAL MATERIAL,

boys with consecutive measurements, from 7 to IS year. of age.

expressed in pounds-I

107

104 years. 11 years. Ili years. P 12 years. 121 years. 13 years.

No.

.

114 ir
--

1.1
Y. ,it

1
'A

'''.. .at
a

:::

d
-
E

k 0

-

0 z

- i i.

it

^ C

. : i
..
g

.9

, 19. 4.7

M. 4.9
60.1 4.0

65 6.3

63 4.

Si. 3.6

69.3 7.3
60.3 04
56.1 4.4
58.5 3.5
SS. 1 3.5
63.: 4.4

10.6

7.7
7.1

13.

6.5

6.2

13.1
11.9
8.5,
6.4'
6.4
7.4,I

55.4

57.2

...
ii.o

..
&7... i..

64.1
58.9
62.5

655

75..0
44.0
60.%-.1

..
68.0a;

1.1

4.5
........
. ...
i.;$

.
IC

1 j
9.7
4.

&114.2

8.5
2.7

.......

...
....
3.711.3

2.0

7.9

ii:is
.
i.. i

3.1
6.7
8.S

12.8
6.2
-.2
..

.
....

68.,
53.

6Y..
70.4

67.

.

67.

56

74.1
66.7
59.

.

.8

5.2
10.3

2.3

6.4
3.7

.

9.8.

9. 6
17.1

t. 1

10

10.1

i..1
10
A

11.

62., 6.
. ..

60'3 I 1
..... ....
. ..ii:i i.i
.

62. 5.
68.5
68.9 4.8
64.5 5.6
67.1 4.6

86.011.014.7

66.4 6.611.0...,....

..... ........

..... ......... . .
ii. 7.0
la. 1.1

11.9
. .
8 1....

. .
i.,1

9.6

7.5
9.5
7.4

.
-.1

io.i.
1.3

82.0
6.1.7

61.5
78.6

74.01.5.225.9

86.2

763

60.5

64.95.1
77.4
67.1

4.0
1.9

1.7
8.1

....

13.618.7

8.512.

3.6

....
2. 2

&
&

7.9
11.5

....

.

6.3
...

8.5
....
3.4

.

67.5

64.0

67.9
76.0........
78.3
70.1
72.2

79.6

100.544.616.
56.0
71.3

86.11
101.2

5.5.......

7.914.1

6.

9.413.
5.6
5.1

.......

...
4.9

.......

.......
1.014.;
7.4

S.'

.

.

.
8.

8.7
7.

.

.

....
7.1

.

101.
103.
103
104.
106.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119
120.
121.
122.
123
124.
125.

Av.
Ai. var.

126.

129,,
130.
131.
132.
133.
134.
135.
136.
137.
LW
139.
140.
141.
142.
141.
144.
145.
146
147.
148.
149.
150.

.19.
Av. var.

4.7 8.6
1.0 ,

4.2
2.2

7.1 5.7 '9.0 5.3
I.e.

8.5
,..

A 710.5
3.7 .

&711.
3.5....

75.: 5.9
71.9 6.9
33.014.3
81. 4.
93.3 9.010.2
68. ....
69. 7.2.. ..09.i i.iii.i

t1A6 17.4
75. 7.611.1
99. .......
75. .

78.1
1.1

78.1 al
90. 10.1

72. 5.0
86.4 2.4
M.O....-.

8.4
10.1
21.6
7.1

....
11.6

.

24.8

.
a..1

11.6
12.6

7.4
2.9

88.0
70.2
86.5

113.6
93.4

.. .. . .
72.4

73.0

83.6
79.3

100.0

-97.9
88.0
77.7

ii. i

8.1
4.2

13.7
....
9.211.3

....

...
7.9

9.0111

....
6.7
....
,

9.
4.8
7.610.7

.
e:i

LOA
6.4

18.9
...

.

....
.ii.i

..

7.2
....

10.4
9.8

. .
7.5

93 7

.,
N.

113.
76. ,
7a

76.3

87.1
34. ,

107.
as.
8&
86.

96.4

=
3.2

,

17.
8
&

7.,

-2.
9.
7.

to.
9.,
8.4

a ,

7.:

766
99.7

4.2 ..
90.1
97.1

9.4 .
17.9
11.3 77.2.4.9
12.4

785,
10.1 .

9,5.912.3
33.0

-2.8
114.
7.5119.019.0

14.0 .....
12.0.
10.8

110.711813.1
963
86.4

10.4 ..litiii
10.1 10.0

66
13.515.7

..

10.0
4.0

....
5.5

4.7

........

7.8
1110.4

. .i.i
3.7

9.4

13.1
4.3

6.6
...
7.5

14.7
6.0

19.0121

8.3

. ..
i.6

10.1

4

c==
107 1

88.0
613

75.2
16,9
80.9

te.d.9.7

85,0

67.4a

11
01.
964
........
90.0.

1078

84.6

11.714.6

9.011.4
....
5.7
3.3
4.0.......

....
3.1

18.016.3
8.8

17.6/21.1
9.911.6

12..4

9.010.4,
4.4 4

,
8.2
2.9
5.3

12 7

...
....
3.7

3.6

....

13.0

860
114.3..iii.i.li:iii:
...A

90.0
...
140.0,11.017.

. _ . .
133.1
106.0

105.511.011.

89.4

9.2
14.5
:......

...
.......

....

7.0
.......

-.
22.4
12.7

11.1

,

1 ..

.

....

8.4

-..
20.
13.3

14.71.4
...z..`19

8.011.5 73.5
.

7.910.2
1.8,

75
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TABLE 18.- Increments of growth in weight for a group of 50

[Weight and Increment

12 years. 124r yam, 13 years. 14 years. 14 years.

:.11. ?..11 .d A.
No.

1

I
1

igi 1,...

i.
1

..,,

g
.ri
in

1

g. i
4.1

-Ig gg 4
g

..r.

'
B. a,1 ;,°.; a 8 ; ;

151 66. 87.5 21.2 32..
152 67.1 72. 0 5 7.5 77.2
153 61. I 61.9 68.2 7.2 11.8 68.1 6.2 10.,
154 66.0 33.0 17. 25.8 84.3 1.3 1156 62.1 5.7 10.1 75.9 13. 22.4, 92.2 16.3 21.156 64. 68.0 I 75.7 7.7 11.3157 .k. 72.. 1.7 2.4 80.1 7.3 10.0
158 ,. 68.1 71.6 3.5 5.1159 74.1, 81.8 7.3 9.8 86.6
160 53.0 67.5 5.5 &II 73.3 6.8 &161 76.4 81. B,t6. 4 8.5
162 67.1 -0.4 -0. 76. 9. 1 13.5.
113 68. .3 69. 9.4 16.0 83.4 15.4 22.164 77.0 85. & I0.1 97.5 12.5 14.7165 77.1 &2 11. 88.0 10.9 14.1
166 70 8.0 4.4 :. . . 84. 14 20.9 95.7
167 71.6 3.1 4.5 I ..... 181.5 8.9 1.2.4 87.6
104 70.5 74.0 79.9 89 8.0
169 74.1 81. 7. 10.1 93.5 12.0 14.7
179 79.8 4.3 6. 86. 1 91.8 5.4 6.in $2. . 90. 5 8. 10.4 107.0 16.5 18.172 739 9.1 13. 82.3 8.4 4.4
173 76.0 1.5 2. 87.1 1030 20.9 24..174 667 3.9 6.2 75.2 8.1. 12.7
175. w 77.0 &6 12. 8&7 11.7 15.2

AT 2.'7 4.4 4.8 69 9.2 13.6 9.2 13.1 10.7 13.Av. war 1.7 2.9 2. --, 3.? 5. 4

176 68. 76.5 8. 11.7 . 82.0 5.5 7.177 75.1 79.0 90.1 5.1 6.8 80.3 1.3 1.6 93.7 13.6 16..178 I 75.0 2 2.7 82.5 7.5 10.1179
198

77. 6.3 8.8
61.7

86. 8 10.4
4.9 8 66.8 8.1 .18 111°3.

6 17.7
20.am 7.1 10.9 77.9 7. as./ 8.8 11.3182 e 67.7 2.2 8.4........... 77.4 9.7 14.3183 75 1 7K 3 4.7 87.0 8.5 10.8181 a 74.6 6.0 8 , 83.1 86 11-5 87.5185 '4 84.1 3.7 4.6 . 93.7 9.7.11. 110.9 17.2 18.4186 70.5 7.&41. 77. e.

187 75.0 90.0 15.0 20.0
188 87.9 12.4 16.4Mt 79.8 6 I 6.8 85.6. 8.8 7.3KO 67.1 I 72. A. 3 2 67.6 15. 1 20.191 83.1 4.7 6. 95.7 12.5 15.0192 86.3 5.3 6.4' 101.1 12.8 14 5
193 101.0 11.8 13.2 114.8 13.8 13.7
194 79.. 90. 10. 13. 106.9 16 7 l&196 82.. 90. 4. 8.4 10.198 101.5 8.8 9. 113.0 9.5 8.1
197 83.0 7.5 9. 84.3 98 5 14.2 16.196 97.1 13.4 16 110.7 13.6 14.0190 106.8 17.8 20. 121 130.0 9.0 7.4I00. ... 3 10.3 12.1 102.4 7.1 7.5

AY 71 5. 71 8.1 70.0 8 4 10. 80. 64 & 87.7 9.7 11.1 91.9 11.9 14.1Ay. vac & 3 8 5 2.3 82 3. 9



SVpTISTICAL MATERIAL.

boys with consecutive measurements, frorn 12 to 17 years of age.

expraned in pounds.]

109

Ili years. 15 years. 151 yam. I 16 years. 161 years. 17 years.

4,
.i

.g. "
_.; E
-61 -

1
1'
Z

10.3 06.6
17.
13.1 79.6

96.4
_. 102.1- iiii

78'1

&9
27.7 04.3
.... 98.3

. 05.6
18.8
15.7

.. 103.8
ii.o

99.2
... 06.8
'S

_616
il2.2
16.8

4

..:
g a
a,,-,

....
13.1
9.9

.....
4.8

.

14.9
8.0

16.2

7.4
-1.2
22.6

1
g ..;

.1.

. 1
g

A

.
a.

A
A
g

A.

:

a.

96. 9.
90.513.
70. 8.

....
76. ....

. . 01.5.4.9

80.
89.1 7.3
87.7 .2

..... ....
1E714.7
110. 15.
.. . . .ii.i I..

,
.. .

1.6 ii,
. .1. .
L1.917.7

103.614..

.. .
14.
1&

.... .

6.3

...
17.9

8. .

126

8.1
-1.1

11

115. 2

91.05.

. .
84.7

118.

100.6

94.6
112.8

118.816.115.7
116.2

106.3

117.0

104.6
111.6

18.

1 ,

.
i7ii:4

6..

6.6
25.1r:

4..

12.811.7

21.7.,'

21.
7.'

19.6

19.7 9&

. 115.5
90.

'131 7
1 90.

9.8
. 101.

6.2
6122.8
. 112.

127.
-

4.1
. 113.3

1211J
' 95.

. 114.
8 .

. 1 .
7.6

16.5
14..
13.4

19
14.1

18.2
14.3
22.1

9.6

-4.
8.

20.:
15.
13.1

17.1
19.

17.
14.6
2&

9.

- 4. '
8, 1

124.

102. ,

. .
10i.

109."
128
.

122.

115.
la&

.....
41.7

117..
120.

9.3

1.1.0

.

16.819.

15.2
15.2

11.

1

. .. .
24.7

12.5
8

8.1
....
12. 1

..

.
16.1
12.4

.

9.3
.
.

/1...

....
21.1

12.0
7.'

181
HO
123
117.
112.
135
03.

106

135 12.5
121,

34.

122.1....
12.

130.235.2
1224

a.

,
. .
14...
17.2
2.

3.
12.61

4.7

9.1
6.

10,3

........
8.2

....
14.6
16.5
1. .

1,

2
.
.

4..
.

10.
8.2
6,

.
..

1

.,..
37.1

7.
.

.

161.
152.
153.
154.
155.
156.
157.
153
159.
160.
161.
102.-

163.
164.
165.
196.
167.
168.
169.
12.
171.
172.
173.
174.

175.

Av.
À. vr.

76.
77
78.

79.
89.
81..
V.
83.
84.
65,
86.

S.
S.
9o.
91.
92.
93.
94.
2.s.

97.
96.
99.

220

A.
A e VW'

...... 2..
3.

14.6 9.4
4.3

10, 13.'
5.:

18.4 . 13.4
4.8

13. 3.4
3.7

12.
.

a 11.

C.

81.,

ati
.....
..-.....

92.6
..

122.0_,.
107.017.
1131
94.411

.... .

too
112.
123.
.
911.,

126.7

lil.
111.

...

.iii
...

9.
....

.

'10.3

iii
11..
6.7
....
5.7
.

2.

1

.... 06.2
-.108.0

.12.9
ii:.3
.... 103.0

- 92.6
11.31q.2
....IN. 4

97.9
18.0110.6

. 112.8lig
11.7
7.6

.... 124.3

... 0.6
11.3.

8.6

23.
14.3

20.3
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TABLE19.-Inerements of growth in lung capacity for a group

(Lung capacity and increment
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STATISTICAL MATERIAL.

of 50 girls with-eonsvutive measurements, from 7 to 13 years of age..

expreened In cubic centimeters.]
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7TABLE 20.-Incremtnts of growth in lung capacity for a group

Lung capacity and Increment

No.
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STATISTICAL. MATERIAL.

of 50 girls with consecutive meas4ements. frinn la: to years of age.

expressed In ruble °spill:balers]
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NO.

;,

8

0a

+ I

g .

El

.

.

..
g

t
A.

.r.

8

-1

.:6

o

A

1.3

0..

4.

a 9..

0.,
x...

.a0

5
..3

.5...
.

R.
-al.

I

.a

....

g
...-
8.

4.
._?, ,

8 irs'"

,A.

A

i
k.

r. :

8

3

.5-
g

''''-

.5

15

1

.....

134
.....

1

ISS
1

1

164

2630.

3215.0

1613.6

1

....

...
15

2416.7
121

1610

11

18.513.
6. 4

ii...

. .21
7.

..

....
8.

11.

7.

124

145

15
.....

185
1

155
1
215

1

13

10
16,

'

6
... I

1i1
194

18
5

I

1

1

26

16.9
8.6

16.9

7.7
I& 1

6.6

9.1
8. 1,

12. 7
8.3
& 7:

16. '

11.8
8.8
6.8'

18. 3

10.9,1

1

1,

140,
140

158

195

21
1

1

164

1 145

1

I

01

12

6

101,

25

14

0

9.7
4.0

0.0

7.5

13.5

4.5

6.8

13.

6.31

01

6.0,

1

152

144
1

1

156

1

165
1

21

01

1

15

4

10

61

1

-5

1

4

6.
L

0.0

2. 9
12.9

10. 3

1. 6

6.0

3. 1 1

3.
&

-231

6.6

1.1.
1.3
2. 5

.0'

&0

161

1

1

175
1601

147
192

172

,

I 148

1

7
1

A
23

7.

7.1

.

A1

.0
5.0
6.5

4.4.9

.0

& 6

156
220
154
150

170

200

170
172
196

196

178
160
164/

170

41 2. 6
I

11 6.
1 7.1

1 6.3

6. 1

1' 6.3
, . 1

-13 -7. I

.

-14 -7. 3
11 6.7

1.

1.

51.
52.
53.
64.
63.
56.
67.
68.
59.
60.
61.
C.
63.
64.
65.
66.
67.
68.
69.
70.
71:
72.
73.
74.
75.

Av.
Av. vat

76.
77;
78.
79.
80.
81.
82.

84.
85,
N.
87.
s&
89.

03.
91.

94.
95.
96.
97.
98.
99.

100.

Av.
Av. vu

3.3 2.
6.4 .

3114.3
1812.

160 .......
..... ....

81 ....

115 ...
153
1' 14
1

1

.

1681 ........

1
11

1 1

I

..

....

. . ..

&

5.
&

160
154
165

145
177
1 1

86
1.1
194
1

175

1,

111
1 .

176
..

7111

1

6

14
,

14
I.

14

11

14.3'
14.1

3.6l.
& 4

14.9
20. 0

.0
7:8

13.0

9.1
& .
2.
3.3

165
I

121

184

1

101
164

-6
191

..........

.w.
6

11

.

6

14
14
14

.-.S.1
7.1

.

6.1

&
10.5

3.

6.2
1.
9.3

166

1 .

134
1 I

1

784

.
1

204

21

. ,..

3.81

6 a.c)

21 7
5 3.3

21 11.9
.L2

44 23.2
14 . 2

1 8.6

. X.

2. 9
6.

175
184

170

168

147

186
200
236
184.

172
200
Its

138
196
170

20
4

26

2
- 10-4.8

4
15

-2
2
6

178^
166

13.9
2. A

188
170

ICA

236
116

31.5 166
180

1.1 ..
216

180
2.0
&s 190

220
-.8
1.0
L7

1 7.

4 2. 2
. 13.3

6 1..2

.
3.

-10 -A3
.....

1 5. 61
L S

516 16. .
3. ,

9. 164.
....

5
.... .

11.
4.1

8. 6 :1 6. 0 17& it & 5 1711 8
&

6.721 6. 183
R.

6. 1 ft
s

7168° 14---8



114 V PHYSICAL GROWTH ANW SCHOOL PROGRESS. 7TABLE 21.-Increments of growth in lung capacity for a group of

[Lung capacity and Increment
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STATISTICAL MATERIAL.

50 boys, with consecutive measurements, from 7 to Li years of age.

,xprossed in elible centimeters]

115
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TABLE 22.-Increments of growth in lung capacity of a group of

((Lung capacity and increment

12 years. 124 years. 13 years. 131 years. 14 years.
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4 STATIST/CAL -MATERIAL.

50 boys with consecutive measurements, frmn 12 to 17 years of age.

expressed In cubic centimeters.
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Those appearing in the group of 1001n Tables hand 14 are: 3- 136; 5- 200; 6-190; 10-180; 11-115; 13-161;

Notes on the physical corchtion of indieiduals.whose _curves in height, weight, and lupg41111
capacity are gwen in Charts and IIb (pp.'40,

14-155.
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(B) INDIVIDUAL HEALTH NOTES.'

1. Excellent health; fine physique; astigmatism at 81.
2. Pneumonia at 4; excellent health at 5. Measles, chicken pox, and whooping

cough; shoulders round at last measurement. Parents American.
3. Health average at entrance and has had adenoids, bronchitis, and tonsillitis;

tonsils removed; adenoids removed and arm broken at 61; circumcised at 8 years
2 months; arm fractured at last measurement. Parents American.

4. Excellent health; has had measles, tonsillitis, chicken pox; left tonsil swollen
when 13; tonsils normal when 15; eyes weak.

5. Adenoids removed at I2i ; recovered from grippe at 13i; hearing in left ear deice- 4-

tive; nervous; adenoid expression.
8. Average health; has had chicken pox, grippe, tonsillitis; anaemic at 14; tonsils

slightly enlarged; gets /dizzy and faint when compelled to stand still for long period
of time.

7. Had double hernia at 5 years 4 months; wears truss; lordosis when 61; eyes weak,
and began to wear glasses when 91. Mother Irish, father American.

8. At entrant% has had chicken pox, whooping cough, measles, bronchitis; heart
rate rather rapid; standing. posture poor; out of school at with typhoid fever;
shoulders round; at 18 health good, but too fat.

9. Health good; shoulders round; recommended to see oculist. Parents Americiti
10. Appendix removed when 10; tonsils large and removal advised at 12 years

4 months; condition good at 137}; at 15 years 4 months was thin, anaemic, and had
flat chest; eyes weak during last measurements and glasses fitted. Parents American.

11. Has had whooping cough, chicken pox; enlarged throat glands when 7I; nutri-
tion unsatisfactory; adenitis on left side; tonsils enlarged between 9 and 10; round
shoulders during last measurements, Parents American.

12. Good health during last measurements; has had pneumonia twice; adenoids
removed; has lordosis.

13. Has had whooping cough, chicken pox, scarlet fever, malaria, measles; well
nourished at 10 years 4 months; systolic mused sound to heart at 17 years 8 months.
Parents American.

14. Has had pneumonia, bronchitis, chicken pox, measles; uncontrolled nervous
action; catarrhal tendency; shoulders, back, and spine irregular; at 10 catarrh of
bowels, delicate, and ill most of the time; at 13 tendency to weak feet; at 14 glasses
for near-sightedness.

15. Has had measles, chicken pox, mumps, pleurisy; health good at 131; at 14
slight conjunctivitis; at 15 more so and at 16 full conjunctivitis; condition good at
17 years 3 months.

Notes on the physical conditiort of individuals whose curves in height, weight, and lung
capacity are given in Charts lila and IIlb (pp. 41,56).

Those appearing group of IM in Tables 13 and 14 Ire: 1..146; 7-145; 6-544; 7-107; 8 -186; 9-171;
10 -169 11 -118; 13-.103; 14-168; 15-.102.

1. Had whooping cough when 7 years 11 months; corrective work begun for shape
of back at 8; condition improved at 9 years 5 months; adenoids removed at 8 years
11 months; corrective gymnastic work continued.

2. Bronchial trouble and anaemic condition from second to fourth year; when 6i
had pleurisy and this continued until operation at 9 years 3 months, after which
condition improved.

:The health notes foe Chasm Island lb may bs Sound en pp.11e,
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3. At entrance had had chicken pox; tonsillitis at 12 years 5 months; broke wrist

15; health good.
4. Has had bronchitis, chicken pox, measles, whooping cough; at 9 had muscular

twitching of the entire body; improved at 11; much improved at 12.
5. Health good.
6. health good at entrance. Parents American.
7. At entrance health good, but had had pneumonia, tendency to catarrh; from

I0i to 113 .well except for colds:, nervous; follicular conjunctivitis; impediment in
speech probably due, to nasal obstruction; at 15 condition fair; flat chest.

8. At entrance health good, had had childhood diseases; tendency to biliousness
hereditary), weak stomach; at 11-12 tonsils enlarged; tendency to headache; at 13

tonsils normal; at 14; condition good. Mother American, father Scotch.
9. At entrance health excellent, and had had measles, malaria, and scarlet fever;

at 12 recovering from operation for appendicitis; out of school 4 weeks; follicular con-
junctivitis; tonsils enlarged from 12-14; Improved at 15; at 15 glasses for astigmatism;
condition good. Mother American, father English.

10. Health g'ood; at 18 shoulders round.
11. Has had grippe and pneumonia; entero - colitis; part nasaliskstruction by ade-

noids and hypertrophied tonsils; tonsils removed; between 63 and 7i had measles,
colds, andetomach trouble; at ff had granular conjunctivitis on left lower lid ; biitween
8 and 8i bi.d colds; 10-11 tonsils enlarged,: condition otherwise good.

12. At entrance health excellent; has had mumps, chicken pox, scarlet fever,
whooping cough, measles, 4 or 5 attacks of tonsillitis; from 7 to 8 tonsils enlarge();
tonsillitia, under tare of physician; 8-9 health good; at 10 condition fair; at 11 elloal-
ders round; has not grown; perfectly well; at 15 left cervical gland palpable.

13.- Has had measles, whooping cough, several lattacks of tonsillitis; at 6 internal
strabismus; advised to see occulist; sensitive disposition; at 7 wen 'ng glasses; at 8
condition good: heart slow and irregular; restless; follicular conj .tivitis; at 9
slight spinal curvature; adenoids and tonsils removed at 8i; nervous, t e,cries easily.

14. Health good at entrance; has had no diseases or injuries; at 11 nutrition mod-
e:lite; at 13 had fall injuring ear, causing hemorrhage, but:hearing not injured; at 14
condition fair; improved at 15. Parents American.

15. Health excellent tit entrance;' and has had nakudes, chicken pox, whooping
cough; tendency to nervousness; condition good; slight spinal curvature.

/Votes on physical eondition of individuals whoserurretin height, weight, and lung capacity
are given in Charts I Va and In (pp. 42, .55).

Three appearing la the group of 100, Tablet; 4 and 5, are: 2 3 46: 4 38; 5 37; 6-at 5-22; 10 53.-

1. Health good; has ,had measles, chicken pox, bronchitis; heart overactive wheti
13 and gymnasium work suspended.

2. Health good.
3. Subject to colds; between 11 and 12 tonsils enlarged (note slight arrest in growth

in height and weight and lung capacity); at 10 had measles.
4. Health good; slightly nervous heart. Parents Ainerican.
5. Health good; measles at 7 years 6 mouths (no apparent evil effect in growth);

heart overactive at 9; slight eye trouble later. Parents American.
G. Health good; has had children's diseases. (No data to explain arrest at 8 years

6 months.) -
7. Health good; wears braces on legs.
8. Health fair; has had eczema, pneumonia, whoopingcough, chicken pox, moults,

and mumps; subject to catarrh;othmatic tendencies.
9. Health good.
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10. Health good; has had children's diseases; tonsils removed when 13 (note sub-
sequent increases in growth in height and, weight); menstruation began when 16.
Parents American.

11. Health good; inclined to be nervous; subject to tonsillitis; eyes weak.

Notes on the physical condition of individuals these curves in height, weight, and lung
capacity are given in Charts 1 a and Y6 (pp. 43, 56).

Those appearing in the group of 1001n Tables 4 and 6 efts: 1-49; 3-97; 4-931; 9-17; 10-23.

1. At entrance health rood; had had infantile diaeases and pneumonia, adenoids
removed; first menstruation at 114; nervous tempeniment; back not strong; at 13
back straighter; hips prominent; at 134 advised to improve standing.

2. Bad position; more exercise advised; joints flexible; has had pneumonia,
measles, and chickerfliox in early childhood; right arm broken three times; adenoids
and tonsils removed between 11 and 114 (note increase in height and weight following
operation).

.3. Thin and delicate until entering school; diphtheria when small; round shoul-
ders during later school life (note flattening of height curve). Parents American.

4. Average health; father died of apoplexy; subject to catarrh and sore throat
(note gradual decrease in weight curve). Mother American, father Danish.

5. Health very good, but -appetite small; measles and whooping cough, but no
apparent evil effects; slightly rapid heart beat at 114. Parents American.

6. Health fair; has had measles, pneumonia. typhoid fever, chicken pox ; shoulders
round. Parents American.

7. Health good; standing position poor; itudying very hard at 11.
8. Health good; standing position poor in later school life (note effect OR height

curve, but no. effett in weight curve)
9. Health good him 10 to 15; heart slightly overactive; somewhat aneemir; spine

slightly irregular; had jaundice at
10. Health good. Parents American.
11. Health, good; apparently late appearance of menstruation. Mother Swim,

father French.
12. Health good. Parents American.

Notei on the physical condition of individuals whose curves in height, weight, and lung
capacity are given in Charts Via and 1'16 (pp. 44, 56).

Than appearing In the group of WO In Tables 4 and 3 are: 1-99; 3-42; h96, 6-40; 7-30; 9-72; 10 It;
11-10; 1218.

f. Has had children's diseases with no apparent ill effect; grey "too fast" at 11
(note acceleration in height curve); at 14 was taking osteopathic treatment for back-
ache (note arrest ingrowth In height and weight at 134); appetite poor.

2. Has had scarlet fever, whooping cough,Inettales, chicken pox, mumps, tonsillitis,
and enlarged glano/elight curvature of spine; weak heart at 17; a tall thin girl.
(Compare curves in height and weight and small lung capacity.) ,

3. Anemic, nervous; heart skipped 1 in 18,or 20 beets when 7; menstruation com-
menced at 131. Parents American.

4. Health good, but had pneumonia and malaria in early childhood; Nature pc;or
at 18.

5. Health good; has hid children's diseases; ill between 13 and 11; posture poor
and shoulders round. (Note drop in height curve after 14.4 Parents American.

6. Health good.
7. Small; adenoids removed when about 8 (note slightarrest in growth in height and

weight); at 10 hadpyphoid fever (note acceleration in weight following this period).
8. Health on entering school good and had had children's diseases; out, of school

at 14 with typhoid fever (note slight arrest in height and marked arrest in weight);
fat with stooped shoulders.
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9. Health good; shoulders round (note flattening of height curve).
10. Health good; has had pneumonia, scarlet fever, and typhoid fever; very thin

at 10 and posture poor at this time; flat feet. Parents American.
11. Tonsils and adenoids removed when 6;.,condition good, but takes cold easily.

Parents American.
12. Ruptured and delicate; when 7 had severe cane of scarlet fever.
13. Health good ; has had pneumonia, diphtheria, and other diseases as a child;

stomach trouble; posture poor.

Notes on the physical condition of individuals whose curve. in height, weigItt, and lung
capacity are giren in Charts Vila and Yllb (pp. 45', .57)..

Thoseappearing In the croup of 1001n TabkerAnd 5 are: 1 -100; 2-86; 3-81; 4-83; 5-74; 6-73; 7-561
8-85; 9-14; 10-52; 11-51.

I. Had pneumonia previous to entering school, and adenoids removed; health good;
first menstruation at age of 12; back not strong; standingposture poor at 14 and later
(note flattening of curve in height); nervous temperament; more outdoor exercise
advised. Mother American, father English.

2. Had several children's diseases; liver and nervous troubles; from14 to 15, stomach
trouble (note arrest on increase in weight curve).

3. Health good all the time; standing posture poor.
4. Delicate and nervous; adenoids removed just before 13 (note subsequent increase

in growth, in height, and weight). Parents American.
5. Mother died of tuberculosis; enlarged glands on both sides of neck; catarrh;

nervous (note decided arrest in growth in height after 13 and decrease in weight after
151 years). Parents American.

6. Has had children's diseases; hereditary tendency to bleed; irregular menstrua-
tion periods. (Note arrest in growth in height after 12 years and in weight after 14.)

7. Has had malaria and children's diseases; had an apparent attack of appendicitis
between 11 and 12 (note effet on height); menstruation began between 15 and 16.
Parents American.

8'. Has had chicken pox, measles, whooping cough, scarlet fever, tonsillitis; health
good when entering school, but later stomach trouble and anemic(note arrest in growth
ifr weight and height) ',Parents American. .

9. Health good in -eararthool life; later anaemic; weak spine; jaundice at 17.
(Note arrest in growth in ight and weight idler 13.) Parente American.

10. Health apparently good. (Note arrest in growth in height.)
'11. Has had children's diseases, whooping cough, thicien pox; tonsils enlarged at

131. Shoulders round at 15%. Slight lateral curvature; heart rapid; nearsighted.
(Note light weight.l Nfother American, father German.

Notes on the physical condaion of individuals whose curves in height, weight, and lung
capacity are given,in Charts Villa and VIM (pp. 46, 57).'

Those appearing In the group of 100 tri Table. Mad 14 ere: 1-148; 3 -142; 4-193;.6- 157; 9-176; 10-161;
11151; 12 117..

I. Had pneumonia between 9 and 10; heart weak. Parents and grandparents
American.

2. Parents and grandparents American.
3. Parente and grandparent's Russian.
4. Parents American, maternal grandparents English, paternal grandmother Eng-

lish, paternal grandfather American.
5. Peels and grandparents RuSsian.

In Charts VIII -[II, inclusive, the nationality of parents and grandparents Is Included in the health
name. Taint Oases In Charts VIII and IX data on the physicist oonditka of the Individuals Included
wareentIrely marrow.
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6. Parents and grandparents German.
7. Mother German, father American, grandparents German.
8. Parents and grandparents German.
9. Parents American, maternal grandmother American, maternal grandfather Welsh,

paternal grandmother German-French, paternal grandfather German.
10. Parents American, maternal grandmother Scotch, maternal grandfather English,

paternal grandparents German.
11. Mother Danish, father American, maternal grandparents Danish, paternal grand-

mother French, paternal grandfather German.
12. Anremic; trouble with throat and glands at 10; nervous. Parents and grand-

parents American.

Notes on the physical condition of individuals whose curves in height, weight, and long
capacity are Or en in Charts Xa and Xb (pp. 48. 58).

Those appearing In the group of ICIO In Tables 4 and 5 are: 2-89; 348; 6-78; 7 19; 9-66; 1J-641 11-1.
12-57.

1. Apparently normal. parents American, grandparents German.
2. At 12 had chicken pox, subjectlo colds in the head and nose bleed; at 14 subject

to colds, lose in weight. Mother Swedish, father Norwegian, maternal grandparents
Swedish, paternal grandparents Norwegian.

3. Before 6 had had measles and chicken pox; subject to colds and earache; at U
very tall. (Compare height and weight.) Parents American, inatemal grandmother
Scotch-Canadian, maternal grandfather American, paternal grandparents American.

4. At 113 had had mumps, measles, and tonsillitis; at 14 good physical condition.
Parents American, maternal grandparents German, paternal grandparents German -
American.

5. Has had measles, mumps, whooping cough, and chicken pox; at 131 had grown
rapidly; muscular system weak. Parents and grandparents American.

6. Before 12 had had mumps, measles, and whoorng cough; subject to sore throat,
cold, headaches, earache; at 15 slightly underdeveloped. Parents American, grand-
parents German.

7. At entrance poorly nourished; at 94 had had whooping cough Ind chicken pox;
at 11 below normal weight; at 123 had measles. Parents and grandparent. American.

8. At entrance had had chicken pox; condition normal. Parents and grandparents
American.

9. At 11 general condition good, and had had grippe, mumps, measles, earache;
subject to colds; at 12, condition excellent; at 13 had bronchial cold.; at 133 con-
dition improved after removal of adenoids; at 16 general health excellent. Parents
American, maternal grandmother American-English-French, maternal grandfather
American-English-Scotch, paternal grandparents American - English.

10. At entrance pale, nervous, oversensitive, taking treatment for nose and throat,
no appetite; before 13 had had mumps, whooping cough, chicken pox, and diphtheria

;

after 18 condition good. Parents American, maternal grandparents Welsh, paternal
grandparents American.

11. Health excellent. Parents and grandparents German: I.
12. Before 15 had had measles and chicken pox; subject to bilious attdcks and

headaches. Mother German, father German-American, grandparents German.

Notes on the physical condition of individuals whose curves in height, weight, and lung
capacity are given in Charts X Ia and .X lb (pp. 49, 69).

Thom appearing In the group of 1001n Tables 4 and dam I43; 2-62; 5-96;791.
1. At 10 had chicken pox; subject to cold in thelead. Mother American, paternal

grandmother Irish, paternal grandfather English.
2. Has had measles, chicken pox, mumps; .Fubject to sick headaches at 14. Parents

American, maternal grandparents English, paternal grandparents German.
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3. Has had measles, mumps, scarlet ever, diptheria; adenoids removed between
11 and 12; at 13 subject to headache fro eyes,, sore throat, tonsillitis, backache, and
flaw bleed. _ s

4. Good health.
5. Poor carriage; arrested development. Parents American, both grandmothers

Americin, both grandfathers German.
6. Mother Canadian. father American, maternal grandmother American, maternal

grandfather Canadian, paternal grandparents English.
7. At 14 had had mumps, measles, whooping cough, chicken pox, and penumonia.

Parents American, maternal grandmother American, maternal grandfather English,
paternal grandmother American, paternal grandfather Irish.'

8. Had measles at 141 and later hernia. Parents American, grandparents American
of Irish descent, paternal grandparents American, of Holland, Scotch, French, and
English descent.

9. General condition good. Parents and grandparents American.

Notes on the physical condition of individuals whose curves in height, weight, and lung
capacity are given in Charts X Ila arti X lib (pp. 50, .59).

Those appearing In the group of 100 In Tables 4 and 5 are: 3-41; 7 -21; b-15; 9-13; 10-62.

1. At entrance had had measles, whooping cough, chicken pox; very heavy, fat,
slow of movement. Parents American, grandparents German.

At entrance had had mumps, chicken pox, and measles. Parents American,
maternal grandmother American, maternal grandfather American- Canadian, paternal
grandparents American.

3. At 12 had had scarlet fever. Parents and grandparents American.
4. At entrance had had measles, whooping cough, chicken pox, grippe; tonsils

removed at 71; between 9 and 10 suffered much colds; after this improvement.
Parents American, maternal grandmother American, maternal grandfather American- r.rs
Canadian, paternal grandparents American. _

5. Before 8 had had measles, whooping cough, chicken pox; fat, overweight.
6. At entrance had had whooping cough, nit ales, scarlet fever, chicken pox;

between 12 and 13 heart trouble, out of school three-fourths of the time. Mother
German-American, father Norwegian-American, maternal grandparents German;
paternal grandparents Norwegian.

7. At 7 had had mumps; at 13 condition normal. Parents American, maternal
grandmother English, maternal grandfather Welsh, paternal grandunothei Irish,
paternal grandfather Scotch-English.

9. Between 8 and 9 had pneumonia; poorly developed; after 11 improvement; at
13 eyes poor, underweight.

10. At II/ had had diphtheria, chicken pox, mumps, measles, pneumonia; subject
to rheumatism; slightly improving.

11. At 15 had had whooping cough, measles, subject to headache and sore throat;
at 17 sore throat.

Notes on the physical condition of individuals whose curers in height, weight, and lung
capacity are given in Charts XIIIa and XIIIb (pp. 51, 60).

Those appearing In the group of 1001n Tables 4 and 3 ant: 1-50; 2-44; 4-36; 5-88; 6 -27; 8 -6.

1. Strong and healthy; adenoids and tonsils removed just before 12; first menstrua-
tion at 12. '

L2. Tonsils enlarged from 10 to 11; first menstruation at 12 years 5 months. Parents
reand grandparents American.

3. Weak costal arches; first menstruation at 13. Parents and grandparents
American.
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4. Adenoids removed at 9 years 8 months, and again at 13k; first menstruation at
13 years 9 months. Parents American, maternal grandparents American, paternal
grandmother American, paternal grandfather Canadian.

5. Stooped shoulders, but general health good; first menstruation at 15 years
3 months 17 days.

6. Poor health at 12 years 5 months; first menstruation at 16 years 1 month. Parents
American, maternal grandmother American, maternal grandfather English, paternal
grandparents American.

7. Adolescent heart at 18; otherwise normal; first menstruation 14 years 8 months.
8. Had first menstruation at 14. Mother American, father German-American,

maternal grandparents American, paternal grandparents German.
9. First menstruation at 16 years 7 months. Mother American, father Canadian,

maternal grandparents American, paternal grandparents Scotch.
10. Enlarged tonsils at 14; excused from gymnasium work at 15; first menstrua-

tion at 13 years 4 months.
7

Notes on the physiccl condition of individuals chose runts in height, weight, and lung
capacity are given in Charts X/Va and X I Vb (pp. 5.!, 60).

Thaw appearing In the group of NO in Tables 4 and 5 are: 6-32;

2. Stoop shoulders at 9; arches of foot broken between 12 and 13. Parents and
grandparents American.

3. Tonsils enlarged after 11, removed at 12 years 9 months; posture poor; first
menstruation at 12 years 7 months. Parents and grandparents American.

4. Tired, weak; matured at 15. Mother American, father Canadian, maternal
grandparents Scotch, paternal grandmother English, paternal grandfather Scotch.

5. General condition excellent; at 12 had mumps.
6. Health in infancy poor; had rickets; at 10 attack of measles; enlarged tonsils

after 10, at 14 left tonsil still enlarged; first meiaatruation.at 12 years 9 months. Mother
English-Scotch, father German, maternal grandmother Scotch-English, maternal
grandfather English, paternal grandmother English, paternalgrandfather German.

7. Apparently normal.
8. Weak heart; otherwise normal. Parents and grandparents American.
9. At 6 had measles; at 10 adenoid growths; tonsillitis between 10 and 11; first

menstruation lit 13 years 1 month. Parents and grandparents American.
10. Apparently normal; poor eyesight. Parents and grandparents American.
11. Nothing unusual. Parents and grandparents American.
12. At 12 spine very crooked, at 14 straight; menstruation began at 14. Parente

and grandparents American.
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STATISTICAL MATERIAL.

(E) INDIVIDUAL NOTES ON SCHOOL PROGRESS'

Notes on the school standing of individuals whose marks and grades appear in Table £4
and Chart Hc.

139 \

L Still in school.
2. Have marks for one year only.
3. Took part work during third grade; absent second term of fourth because of

whooping cough; still in school.
4. Left at beginning of eleventh grade.
5. Part work in eighth grade; absent fourth term of eighth. first and second terms

of ninth; graduated.
6. Regular work; conditioned in French during eighth grade; in Latin during

eleventh; graduated.
7. Part work in third grade; withdrew at end of seventh
S. In third grade.
9. In third grade.

, 10. Regular work; conditioned in French during seventh grade; in Latin, during
eighth; in English, Latin, and history during ninth; in German during eleventh; still
in school.

11. 111 during fourth term of third grade; repeated grade following year; absent dur-
ing second and third terms of eighth; still in school.

12. In school; skipped. fourth grade.
13. Conditioned in French during eighth grade; in Latin during ninth, tenth, and

eleventh.
14. Left school at beginning of fourth grade.
15. Skipped seventh grade; conditioned in Latin during eighth; in Latin and

algebra during eleventh; graduated.

Notes on the school standing of individuals whose marks and grades appear in Table £4
and Chart file. .

1. Part work in third grade; still in school.
2. Conditioned in arithmetic during third grade; in history, geography, German

during seventh; in Latin and algebra during eighth; withdrew.
3. Absent during second, third; and fourth terms of eighth grade; conditioned in

Latin during ninth; not promoted; withdrew.
4. Conditioned in Latin during ninth grade; in school.
5. Absent during fourth term of fifth grade; conditioned in English and French

during eighth; part work in ninth; withdrew.
6. 'Normal work.
7. Normal work; gmdti4ted.
8. Conditioned in English and biology during eighth grade; in Latin and history

during ninth; in Latin and algebra during tenth; withdrew.
9. Qut of schoOduring fourth term of eighth grade and third term of ninth.
10. Failed to be promoted at end of fifth grade; in school.
11. Absent fourth term of fifth grade; conditioned in arithmetic during sixth; in

English and algebra during eighth ; withdrew.
12. Poor work in lower grades but improved; conditioned in history during ninth

grade; in English, Latin, algebra, geometry, physics during tenth; withdrew.
13. Repeated third grade; conditioned in English and history during fifth.
14. Withdrew from.school for one year between fifth and sixth grades; conditioned

in algebra during ninth; in geometry during tenth; chemistry dtsring eleventh;
graduated.

lb. Promoted Mnditionally from fpurth grade; conditioned in French during sev-
enth grade; in algebra during eighth; withdrew.

. h Ths sates far chart Io may be found on pop 74.
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Notes on the school standing of individuals whose marks and grades appear in Table f4

1. Conditioned during tenth grade; graduated.
2. Graduated.
3. Conditioned in algebra during ninth grade.
4. Part work in third grade; skipped fifth; in school.
5. Part work in third grade; absent third term of fourth, whooping cough; in school.
6. Conditioned in algebra during eighth grade; in history during tenth; inschool.
7. No record for sixth grade; conditioried in history and arithmetic during seventh;

in Latin and history during ninth; in school.
8. Conditioned in algebra during ninth grade.
9. In school.
10. Conditioned in history and geometil during eleventh grade, on account of

absence; graduated.
11. In sixth grade two years with good records; frequently absent in eighth; in

school.

Notes on the school standing of incliridnal whose marks and grades appear in Table .24
and ('hart

1. Withdrew at end of second term of fourth grade; returned in fifth; in school.
2. Normal work.
3. Largenumber of subjects and high grades.
4. Condi in Latin during eleventh grade; graduat
5. To records; in school.
6. One y records; absent during fourth term; with rew.
7. Normal work.
8. Normal work; graduated.
9. No record for eighth grade; conditioned in algebra during tenth,
10. Normal work; in school.
11. Conditioned in Latin and history during eighth grade; in Latin and Greek

during ninth; graduated.
12. Normal work; left school.

Notes on the school standing of indiridnals whose marks and grades appear in Table '24
and Chart l'Ic.

1. Record not available.
2. Normal work; graduated.
3. Normal work; in school.
4. Conditioned in biology during eighth grade; graduated.
5. Conditioned in Latin during ninth grade; graduated.
6. Excellent record; in school.
7. Conditioned in Latin during ninth grade; in school..
8. Conditioned in Latin, history. German, during ninth grade; in algebra during

tenth; graduated.
9. Normal work; graduated.
10. In school.
11. Part work in third grade; conditioned in arithmetic during fourth; in school.
12. Part work in third grade; withdrew end of second term, returned in fall; in

school.
13. Normal work; graduated.

Notes on the school standing of individuals whose marks and grades appear in Table 24
and Chart VIII.

1. Normal work; graduated. ,
2. No record after tenth grade.

. 8. Normal work; graduated.

_Ai
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4. Conditioned in French during seventh and eighth grades.
5. Conditioned in geography and German during seventh grade; in Latin during

eighth; in French during ninth; in Latin, history, geometry during tenth.
6. Conditioned in algebra during ninth grade; in Latin during eleventh; in school.
7. Normal work; graduated.
8. Normal work; graduated.
9. Normal work; graduated.
10. Lazy; inraehool.
11. Conditiohed in Latin (luring eleventh grade; graduated.

.Votes on the school standing of individuals whose marks,and grades appear in Table 24
and Chart 11111c.

1. Poor in French from third grade.
2. Entered fourth grade.
3. Entered kindergarten.
4. Entered sixth grade; conditioned annually in spelling; graduated.
5. Entered first grade; normal work.
6. Entered second grade; poor in German after fourth; poor in spelling.
7. Entered kindergarten; poor in spelling throughout course.
S. Entered sixth grade; normal work; graduated.
9. Entered fifth grade; normal work; graduated.
10. Poor in spelling and mathematics throughout course.
11. Entered sixth grade; nordial work.
12. Entered kindergarten; poor in English, German, reading, spelling.

Sotes on the school standing of individuals whose marks and grades appear in Table 24
and Chart IXe.

1. Normal work.
i. Entered second grade; poor in English and spelling.
3. Entered seventh grade; normal work.
4. Entered sixth grade; graduated; normal work.
5. Entered sixth grade; normal work.
6. Entered third grade; normal work; graduated.
7. Entered fifth grade; normal work; graduated:
8. Entered kindergarten; poor in spelling and reading.
9. Entered.fifth grade; normal work; graduated.
10. Entered fourth grade; poor in English.
11. Entered fourth grade; normal work; graduated.
12. Entered first grade; normal work.

'4 13. Entered third grade; normal work.
14. Entered first grade; poor in spelling and mathematics.

Notes on the school standing of individuals whose marks and grades appear in Table ti
and Chart Xc.

1. Normal work.
2. Entered fifth grade; normal work; graduated.
3. Entered second grade; normal work.
4. Entered fourth grade; normal work.
5. Normal work; graduated.
6. Normal work.
7. Entered first grade; normal work.
8. Entered first grade; normal work.
9. Entered second grade; normal work.
10. Normal work; graduated.
11. Entered kindergarten; normal work.
12, Poor in spelling.
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Notes on the school standing of individuals whose marks and grade}, appear in Table 4
and Chart X k.

1. Normal work.
2. Normal work.
3. Normal work; withdrew at tenth grade.
4. Normal work.
5. Normal work; graduated.
6. Normal work.
7. Normal work; graduated.
8. Normal work; withdrawn at end of eleventh grade.
9. Normal work; withdrawn at end of eleventh grade.

Notes on the school standing of individuals whose marks andgrades appear in Table 24.

1. Conditioned in spelling and handwork regularly.
2. Normal work; withdrawn at end of eleventh grade.
3. Poor in French and spelling; in school.
4. Entered kindergarten; died in seventh grade.
5. Entered kindergarten; normal work; withdrew at end of sixth grade.
6. Poor health, poor work; in school.
7. Entered first grade; normal work.
8. Entered kindergarten; poor in spelling and mathematics.
10. Entered second grade; normal work; graduated.

IV. HISTORICAL SUMMARY.

(A) THE RISE OF PHYSICAL MEASUREMENTS.

Scientific anthropometry arose in the main from the artists' desire
to find the best proportions for the beautiful forms which they
wished to represent. For example, Phidias, it has been said, used
20 models in order that ho might assemble tlfe most beautiful parts
of each into one figuie. As early as 1770 Sir Joshua Reynolds called
attention, in an address delivered before the Royal Academy of
Fine Arts, to the differences in the measurements of the human
form from childhood to adult life. lSut it was to M. Quetelet, who
.coined the word anthropometry, that credit should be given for the
first scientific study of physical growth, since his work was pursued
from the standpoints of art and the scientific method. of empirical
measurements and induction in 1838. Quetelet's data were meager,
and he failed to discover what has since been verified by all investi-
gators, that girls are taller and heavier than boys during the early
adolescent period.

The vast amount of work that has been done in the field of flaperi-
mental measurements and physical tests consists largely of tabu-
lated and descriptive reports in a wide range of discognected fields
of endeavor. Much of the work is only suggestive and will have to
be done again under standardized conditions in order to determine
definite correlations. One of the most varying factors is that of
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age, since many investigators use the last birthday, others the near-
est birthday, some the next birthday, others the ago between the
past and future birthdays, and -still others try to calculate exact
birthdays. In not a single case, as far as I have been able to deter
mine, have the measurements. been taken on the birthday except
by chance. Many investigators measure the children with their
clothing on, and no calculations are accurate which aim to give the
height of the shoo heel or the weigh, of the clothes. Again, many
of the measurements are made,. in a number of investigations, by
amateurs; it is very difficult to get the measurements of trained,
anthropometrists to agree.

In spite of the heterogeneous material on hundreds of thousands of
children which ins been collected, much valuable and painstaking
work has be ne which will be of dirett scientific, significance
and -of direct ssistance to the physical director, the physician, the
hygienist, anthropologist, educational -psychologist, and educator
It is hoped that this monograph will not only make a distinctly new
contribution to the important, fif,#(1 of scientific and experimental
education, but that it will assist in making more accessible the work
previously done.

The first important investigation on the physical measurements
of adolescent boys that 1 have been able to find was published in
1854 by Zeissing in his study of Belgian children. Following this,
in 1860, Cromwell studied the growth of Manchester school children
for the ages from 8 to 18, and discovered the general law which has
been verified by every authority since that date with the exception
of Quetelet for normal children and Goddard for feeble-minded chit-
dren, i. e., girls are taller and heavier than boys from the approximate
ages of 11 to 14. The boys then become taller and heavier and
continue their growth longer.

The measurements of adolescent boys were published by G. C.
Steet in 1874, in the form of a distribution table giving the relation
of weight to height, which, so far as I con ascertain, is the first use
of. the weight-height index as an expression of the robustness of an
individual. The first report, was soon supplemented and improved
by Roberts in 1876 and Bowditch in 1877. The following year, 1878,
Roberts published his "Anthropometry," which gives in index col -
umns, age columns, and result columns conclusions based on 27,640
males between the ages of 4 and 50 years from the records of Dr.
Bowditch, of Boston, Masse, and later gives a table showing the com-
parative measurements of 59,077 males, including 11 classes of indi-
viduals. In 1883 the final report of the anthropometric committee,
of which'Francis (Talton was chairman, was drawn up and submitted
by Roberts and Sir R. W. Rawson. In England the study of growth
has been mainly by men who were interested in the general laws of
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anthropology, while in America the work was originally pursued for
its educational value and more recently for its correlation in
psychological studies.

Following. Quote let's study of the individuals for each ago from
birth to 21 years, Bowditch made in 1875 his extensive investigation
on over 24,000 Boston school children; during the 'same year the
Provost General of the United States published the statistics of the
American armies comprising 190,621 male whites ranging from 16 to
42 years.of age. In 1878 Roberts began to publish his tables on over
30,000 individuals' of all classes in England, which were followed by
the Report of the Anthropometric Committee on Schools, Military
and Naval Colleges, based on 29,405 rhalos, and females. The follow-
ing year Peckham began his investigations in America and Hertel in
Denmark.. The subsequent investigations of the more general typo
were Key's, in Sweden in 1889, where 18,000 children were measured;
Geisslers's, in Germany, where the records from 21,17;3 children were
used; and Porter's, in America, in 1893, where 21,173 children were
studied in relation to physical growth and mental development.
Since this date more detailed work has been done with- special ages,
nationalities, sexes, and classes.

Roberts began the work of differentiating the classes and found
the children of the favored classes were taller and heavier than those
of the artisan classes; this view has been substantiated by practically
all other authorities who have made such distinctions in the data.
In addition to the numerous special groups of children measured,
the most valuable individual study is that of Wiener's four sons from
birth to 20 years of age. Among the other individual studies are
Camerer's, Peckham's, Landsberger's, and Wisslor's which
is especiallwaluable.

The first study dealing with feeble-minded children as a class was
made by Roberts in 1878 on about 130 children. Tho second signifi-
cant report was made by Tarbell in 1881; a third by Shuttleworth
in 1884 on 1,209 children, followed by Wylie's in 1889 and 1903 on
about 400. children. Goddard's investigation covering over 10,000
cases is the most painstaking and valuable in this field.

(B) SOME GENERAL CONCLUSIONS.

1. HEIGHT.

Periods of growth.First-born children exceed later-born children
in height (Boas). Short children continue longer to grow than,tall
children (Boas). .

The most rapid growth occurs during the first year, and the rate
is approximately the same for boys and girls (Burk).

The period of accelerated growth'appears just before puberty and
the most rapid adolescent growth is from 14 to 15 (Hall).
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Large children have the period of accelerated growth in height
earlier than short children (Bowditch). This conclusion is not upheld
by Boas.

The comparative rate of growth in height of dull, mediocre, and
precocious children of the same sex is the same at all ages from 7
to 16, inclusive (Porter).

There is a close correlation beIween height and pubertal matura-
tion, as shown by pubescence (Crampton, Weisse'nberg, Foster).

Manner of growth. Growth in height is rhythmic, alternating
periods of growth with periods of inactivity Mall, Burk).

The body does not grow relatively larger but by parts (Vierordt).
The body normally increases from birth to maturity 3 times

in height (Hall).
Children have each year a maximal, a middle, and a minimal period

of growth; in the maximal period the daily growth is 2 times as
much as in the middle period, while the middle period is 2 times
as great.as the minimum (Mailing -Hansen).

,40 The fluctuations in the groivth of a youth, a boy, and an infant
are relatively the same (Camerer).

Physical and mental developmenl.Dull children are shorter than
precocious children of the same age or average children (Porter,
Christopher).

Early pubescence favors good scholarship; late pubescence, poor
scholarship ((!rampton).

Thce is no correlation between academic examinations in college
and physical measurements (Galion).

Successful pupils are taller than unsuccessful, and the rate of
growth is quicker than in the successful (Gretsianoff).

Sex.Boys are taller than girls at all ages except the period from
about 11 to 14, when girls excel in both height and weight (Smedley).,

Growth is more variable with girls than with boys (Boas).
The relation of weight and height in growing children is such that

at heights below 58 inches boys are heavier than girls in proportion
to their stature. At heights above 58 inches the reverse is true
(Bowditch).

Girls nearly cease to grow at about 17 years of age (Peckham).
This view is substantiated by practically alLinvestigators.

Boys cease growing at about 23 years of ago (Sargent, Seaver).
There is occasionally a decrease in height after 23. Gould found that
the total height of men was not attained until the age of 27.

From 15 to 18 sitting height in girls increases only 2 inches; but
over 4 inches in boys. At 14, the lower extremities of girls almost
cease to grow, while those of boys increase 4 inches between 14 and
19 (MacDonald).

7166°-14---=-10
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fact that we have certain particular men and
Women for our ancestors determines to a large extent what particular
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height we shall have (Thorndike).
Environment. Height is conditioned to some extent by the

nutrition of the body, by exercise, by disease, in short, byall agents
that influence bodily functions in general (Thorndike, Hrdlicka,
Burk).

Tho height of American-born men is modified by the density of
loptilation. Urban life decreases stature from 5 years on (Peckham).

Country boys are taller than city boys (Galion).
There is apparestly an influence of climate upon growth in height

(Baxter).
Social or environmental conditions may influence the rate of

growth at different stages of development (Meumann).
It is possible that the lute period of growth is inhibited by improper

hygienic conditions more than earlier periods (Hall).
Disease.Acceloraited growth and bettor resistance of disease go

together (Key).
The ago of greatest growth, the adolescent period, is the age of

greatest vitality and fewest deaths (Hartwell).
There is 5 to 10 per cent less sickness among boys than girls

(Schmid t-Moneard ) .

Arrest of grovhh frequently precedes disease in childhood and
should be considered a danger signal (Boulton).

Chem.Children of the favored or nonlaboring class are taller
than those of the working'class or less favored (Bowditch, Roberts,
Geissler, Baxter). Boudin does not hold this theory. This differ-
ence is especially noticeable in the girls of the two classes (Pagliania).

The pubertal period of superiority of girls in height and sitting
height is nearly a year longer in the laboring' classes than in the
nonlaboring classes, and the. children of the latter show more ability
in their studies than the former (MacDonald, Roberts).

Children under poor nutritive conditions grow as fast or faster
from 6 to 17 years of ago, but they are shorter before that time than
the well-nourished child, and hence. never attain to equal lioight
(Bowditch, Burk).

College students h-ave increased in height during the past 25
years (Sargent).

Nationality. Children of American-born parents are in tins
Country taller than children of :foreign-born parttits (Bowditch,
Peckham).

'Race seems to be more important than social or environmental
conditions in determining absolute growth, but the latter conditions
mayinfluence the rate- of growth at different stages of development
(Meumann).
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American children are taller than European, children; Americans
are taller than Europeans (Dickson).

Children and,adults in the different parts of the United States
vary in height (Barnes', Batter, Gould, Dickson),.

White children not only have a greater standing height than
colored children, but their sitting height is still greater (MacDonald,
Greenwood).

Children of Irish parents are taller than those of German parent-
age; variations are duo to stock or race (Peckham).

In intermarriage between the Germans and the Americans the
tendency is to-take the height of the taller parent (Peckham).

American boys excel in .hcight only during pubescent years; later
they are overtaken in height by Swedish, Danish, and Dutch (Hall).

Filipino children show less sex variations in height than Americana
(Bobbitt).

Chinese children are shorter than the average European (Bobbitt,
M isawa)

Abnornutd.--- Childrensclth abnormalities are inferior in height to
children of normal growth' (MacDonald). .

Feeble-minded are, as a rule, shorter than the normal child, and
the lower the grade the greater .the divergence (Goddard).

Tho deerease in height is marked in defective children after 18 fears
of age (Goddard>.

The-average height of the feeble-minded approximates the minimutla
of the normal (Wylie, Goddard).

Delinquent girls are as tall as the average girl (Tallant).

2. WEIGHT.

Periods of growth. First -born children exceed later-horn children
in weight (Boas).

Largo children have the period of accelerted growth in weight
earlier than short children (Bowditch);

Tho comparative weight growth of dull, mediocre, and precocious
children is the same at all ages from 7 to 16 inclusive (Porter).

There is a close correlation between weight and pubertal maturation
as shown by pubescence (Crampton, Weissenberg, Foster).

Manner of growth.Grmyth is rhythmic, alternating periods of
*eight growth with periods of inactivity (Hall, Burk).

Tho body normally increages from birth to maturity 20 times in
weight (Hall).

Children increase in weight by day and decrease by night (Mailing-
Hansen).

The fluctuations in -the growth of a youth, a boy, and an infant are
relatively the same (Camerer)..
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The physical and mental development. Dull children are lighter than
precocious children (Porter, Christopher).

The acceleration in weight preceding puberty takes place at the
same age in dull, mediocre, and precocious children (Porter).

There is lio correlation between academic examinations in college
and physical measurements (Galion).

Successful pupils are larger than unsuccessful, and the rate of
growth is quicker in the successful (Gratsianoff). -

Sex. Boys are heavier than girls at all ages, except the period from
about 11 to 14;when girls excel in weight (Smedley).

Boys now are slightly lighter than in 1876 and girls are heavier
(Harrington).

Et -ironment.Weight is conditioned by the nutrition of the body,
by exercise, by disease, in short, by all agents that influence bodily
functions in general (Thorndike, Hrdlicka, Burk).

Country boys are heavier than city boys (Galion).
Accelerated growth and better resistance of disease go together

(Key). '
Loss of weight frequently precedes disease in childhood and should

be considered a danger signal (Boulton).
Clasee B.Children of the favored classes are heavier than children

of the working class (Bowditch, Roberts).
Boys of the favred class in America are heavFer than the same class

in England (Bowditch).
The pubertal period of superiority of girls in weight is nearly a year

longer in the laboring class than in the nonlaboring class (MacDonald).
College students have increased in weight in the last 25 years (Sar-

gent).
Agricultural students in college are heavier than those of other

classes (Elson).
Nationality. Children of American-born parents are in this coliti-s

try heavier than children of foreign-born parents (Bowditch, Peck-
ham).

..
The average American is heavier than the average European

(Dickson).
. .

Children and adults vary in .weight in different parts of the United
States (Barnes, Baxter, Gould, Dickson).

Colored childre ve a greater weight in proportion than white
children (hfacDon

Vd,
Greenwood).

W

Filipino children show less sex variation inoweight than Americans
(Bobbitt).

Chinese children are lighter than the average European (Misawa,
Bobbitt).

.
Europeans increase more in weight than Americans (Dickson).
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Abnormal.Defectives are heavier at birth than normal children
(Wylie, Goddard).

Children with abnormalities are lighter than normal children (Mac-
Donald).

Feeble-minded children' are lighter than normal children, and the
lower the mental grade the greater the divergence from the normal
(Goddard).

Delinquent and truant boys are, as.a rule, lighter than boys in the
public school (Smedley).

Delinquent girls from a rural reformatory school are as heavy as
the average child (Tallant).

3. LUNG CAPACITY.

Growth.Lungs share to a inarked degree in the augmented
development of adolescence (Hall).

Lungs continue to grow in weight until old age; in youth they con-
stitute from to 2 per cent of body weight, in maturity from 274 to
3i (Hall).

The inaximal capacity is at 19, according to Beyer,' while other
authorities place it at 35.

The greatest lung capacity occurs in the child naturally after the
year of greatest aggregate increase (Hall).

For each centimeter of increase or decrease of stature above or
below the mean, there is a corresponding rise or fall of the vital
capacity, amounting in men to GO cubic centimeters, in*women to 40
cubic centimeters (Whipple).

- Weight increase, more than vital capacity, while vital capacity
increases more than height (K,o t t elman, MacDonald).

Physical exercise may increase vital capacity somewhat; tight
clothing, disease, and other unfavorable factors will decrease it
(Whipple).

Sex.Girls increase most rapidly in vital capacity from 12 to 14,
after which the increment is at a diminished rate, and apparently
ceases to increase altogether at 20 (Smedley).

Boys take a sudden start upward at 14, and continue a rapid rise
until at least t9i (Smedley).

Boys have a larger vital capacity than girls at all ages (all inves-
tigat ors) .

Mental.Tho lung capacity was found to be much greater in
children whose standing in school was high and distinctly inferior in
a school for laggards (Smedley).

Vital capacity-of feeble-minded children is below normal (Goddard),
as is also that of retarded children (De Busk).

The most complete bind significant table of growth so far published
for general purposes is that by Burk, based on Boas's data for height,
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and data from Bowditch, Peckham, and Porter for weight.- These
tables are as follows:

(C) NORMS.

TABLE 25.-Average American height mathematically calculated by Dr. Franz Bats
from the data of 45,151 bays and 4.1298 girls in the cities of Boston, St. Louis, Mil-
waukee, Worcester, Toronto, and Oakland (Cal.); also absolute and percentagr annual

. increases of same.

Approxi-
mate

Boys. - .... Girls.

average Number of Average Absolute Annual Number of Average 1 Absolute Annualage. observe-
lions.

for each
year.

annual
Increase.

-tuoresse. observe-ions. for each
year.

annual
increase.

increase.

Inches. Inches. Per cent. Inches. Indus. Per cent.
1,535 41.7 1,260 41.3 ...,
3,975 43.9 2.2 5.3 3,618 43.3 2,0 4 8

7 5,379 48.0 2.1 4.8 4,913 45.7 2.4 5.5
5,633 48.8 2.8 6.1 5,789 47.7 2.0 4.4
5,531 50.0 1.2 2.5 5,132 19.7 2.0 4.2

1 5,151 51.9 1.9 3.8 4,827 51.7 ' 2.0 4 0
11 4,759 53.6 1.7 3.3 4.507 53.8 2.1 4 1

1 4,205 55.4 1.8 3.4 4,187 56.1 , 2.3 4.3
13 3,573 57.5 2.1 3.8 3,411 58.5 2,.4 4.3
1 2,518 60.0 2.5 4.3 2,537 60.4 1.9 3.1
1 1,481 62.9 2.9 4.8 1,656 61.6 1.2 2.0
1 753 64.9 2.0 3.2 1,171 62.2 .6 1.0

429 66.5 1.6 2.5 790 62.7 .5 .9
229 67.4 .9 1.4

Average American weight mathematically calculated from the data of about 68,000
children m the cities of Boston, St. Louis, and Milwaukee; also absolute and per-
°tillage annual increases of same.

Ass.

Boys. 11 iris.

Average for Absolute an-
each age. nail Increase:

Annual
'norm's°.

Average for
each ago.

Absolute an.
nual increase.

Annual
increase.

Pounds. Pounds, Per cert. Pounds. , Pounds. I Per cent.
45.2 43.4

71 49.5 4.3 9.5 47.7 4.3 9.9U.S 5.0 10.1 52.5 4.8 10.0
59.6 5.1 9.3 57.4. 4.9 9.3
65.4 5.8 9.7 62.9 5.5 _9.6

116 70.7 5.3 8.1 69.5 6.6 10.5
76.9. 6.2 8.7 78.7 9.2 13.2
84.8 7.9 10.3 88.7 10.0 12 7.-

1 96.2 10.4 12.3 98.3 9.6 11.9
107.4 12.2 12.8 106.7 8.4 8.5

1 121.0 13.6 12.7 112.3 5.2
17 115.4 Sir 2.8

114.9

Table- 25 of Boas (see above) shows 4 the growths in height and
weight and the annual absolute and proportional increases for what
might be termed theVirerage 'American boy and girl. The average
in Table I (weight) has been calculated by the mathematician
M. de Perott upon the following plan: The averages given by Bow-
ditch from 24,500 children of Boston, by Porter from 34,500 children
of St. Louis, and by Peckham from 9,800 children of Milwaukee-
making. nearly 89,000 children all together-have been thrown
together, but not averaged directly. At each age the number of
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children has been massed from these three sources'and each of the
three averages allowed to influence the average of the whole in pro-
portion to the number of children each city contributes. Thus, for
example, suppose at the age of 10 years St. Louis contributes 5,000
children, Boston 4,000, and Milwaukee 1,000-altogether there would-
be 10,000 children of that age-the averages of the three cities would
therefore influence the final average in the ratio of 5, 4, and 1, on
the same principle .we use in partnership. "``

A significant table bearing on the relaMn of mental development
to growth was compiled and published by Porter. The table for
weight) is as follows:

TABLE 26.-Relation of precocity to 'weight as indicated by distribution of heavy and light
children of the same aye in the different grades of St. Luis se eels (after Porter).

- -

Age at near-
est birth-

day.

Mean
weight
(boys,
girls). Kinder-

garten.

- -
T. 11.

57.00
53 17
89.66
57.10
64.00
61.15
68.12
115.50
72'17
71.50
75.95
76.50
81.00
90.50

Grade.

VIII.

82.00
88 50
97.50
99.00

10,1. 17
.58

114. 00
110. 29
111.00

01. 75
60. (10
64.91
61. 64
69 94
60. 77
73.86
72.74
78. 43
81.92
84.00
87. 17
89.00
98.50

... :
i

71.29
68. 12
71.69
75. 13
80. 90
92. 78
87.83
92.67
95.33

100.96

VI.

73.34

77.29
75.92
82.17
86. 95
87.20
94.64
99.17
99.83

114 50
109 12

VII.

76.50
78.50
83.50
87.63
93.63
96. 15

105.50
104.00
104.00
107.38

gh
schHiool.

6

8

9

10

11

12

13

14 ....

15

16

1.6a.
43.74
41.94
47.73
45.84

50.15
57. 75
55.17
62. 40
60.46
68.47
65.64
73.61
73.23
79.85
83.73
88.08
93.94

166 20
103.23
114.17
110.06
115.69

43.58
41.65
45..50
43.07
47.80
46.50

.....

45.29
4.5.0<
45. 48.
46. 7E
51. 79
49.60
55.147
52. 57
60. 19
57. (8)
&3. 50
M. 34
70. 00
71.75

52.00
49.84
54. 43
52. 10
57.64
55. 44
61.14
59.50
65.45
62. 05
69.50
69.80
74.25
79.50

86.50
10& 12
106.08
105.16
123.00
113.57
116.00

" The truth which the table expresses is very plain. It declares
in unmistakable lines that precocious children aro heavier and dull
children lighter than the mean child of the same age. It estab-
lishes a physical basis orecocity and dullness.

" Whether means or averages are the more trustworthy tools in
investigations of this sort is a matter of opinion. So long as their
respective, value is a subject of controversy investigators will accept
no results as final which can be supported only by means. It must
therefore be my first concern to show that the law mean precocity is
related to mean physical devellopment may with equal truth be written
average precocity is related to average physical development."

The summaries given in the table following are included primarily
for their historical suggestive value.
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Tans 27.-Average height of men; 100

Feet.

SCHOOL PROGRESS.

recruits from each State (Dickson, -1857).'

Feet.
New York 5.6505 Ohio 5.7537
New Jersey and Delaware 5.6509 Indiana 5 7604
Pennsylvania 5.6756 Alabama 5.7647
Maseachueetta and Connecticut... 5.6821 Illinois 6.7696
Vermont and New Hampehire . 5.6951 South Carolina 5.7729
Maryland 5.7130 Kentucky 5 7729
Missouri 5.7162 Tennessee 5 7779
Maine 5.7314 North Carolina 5 7814
Virginia 5.7488 Georgia 5.8272

Blond races are characterized by superior stature. The American
Indian is a striking exception. Even though only 121 Indians were
measured .for this table, Gould finds, in au investigation of 517
Indians, a mean height of 68.225 inches.

Runs 28.-Height as affected by nationality.

Order of Ripe-
riority. Nativity.

Number of
men

examined.

Mean
height

(lichee .

United States, Indians 121 67.934
2 U niwted States, whites 315,130 67. 6723.
4

No
SooHanay d

2,290
3,476

67. 467
67.0666 British America 21,645 87. 0146 Sweden 1,190 68. 896

7 Ireland 60,537 86..41
Denmark 383 66. 6499.. Holland. 989 66.637

10.
11 En= 89

16,196-
ti 86.584

66.577
12 Germany 64, 914 66.536
13 United States, colored 25,823 66. 53114.. Wales 1,104 66.1,18Rustle 123 66.3113

Switzerland 1,802 86.381
17 West Indies 660 66.307
18 France 3,243 86.277
19 Poland 171 66.211
90 Mexico 91 66. 110
31 Italy 339 66.000
00

st
th America

8
Portugal

79
148
81

66.899
65.635
66.432

While blond races have statures superior to those of dark races,
the same condition by no means holds in detail among themselves,
as is shown by the following table. Stature, then, depends upon
race, and not upon complexion.-

.
Tama 29.-Height and compltszion.

.

Nativity.

s

Light oom-
pleatkased.

Dirt com-
plexioned.

Total.
Mean

height of
WI ledom-

.

Mean
height of

dark oom-
pinioned.

[rutted States 126,445 64,176 190,621 67.652 67.773Brtttsh Amuios 9,506 4,859 14,365 67.160 67.073
6,801 9,843 0,649 U. 582 06.1EZZa 20,376 - 8,61? 38,906 41 733 86.63756

Qusomay 20,560 0,041 10,600 .66631. 61.3911

MUNI sistieties et the Prove et Marshal geeing% berm, VD). 1, p.

I
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TABLE 30.-Stature of adul4 males arranged in order of greatest stdture (Roberts's
Manual).,

Race ur nationality.

Polynesians
English (professional claw)
Patagonians..

ninunie of the Naga Hills
Negroes of the.Kongo
Scotch (all classes) .
Kafir* (South Africa)
Iroquois Indiana.
TWas of the Niighiries
Negroes of Calabar. . ...
North American Indians
Irbh (all classes). ...
United States whiuse (atlas's's')
English (ail dames)
Norwegians
Zulus .
English (Laboring clams) .........
Canadians
Tbjfka of Fachaem and Samarkand
Swedes ( Blimp-ants to United States)..
Chippewa Indiana
Kaby les
Welsh (all daises)
Danes (immigrants to United Stahe)
Dutch ( immigrants to United States);
American D*003

( ktliagranta to United State).
Hungarian! (immigrants to United

States).
English lays
Gemanstanceigranta to United /BMW
Seise of Geneva
Se lee ( immigrants to United States)...
It um lane (immigrants to United States)
Belgians
French (immigrants to United Stabi)..
Poles ( immigrants to United States)
French (upper Mamma)
(Ian-tants
Mexicans
Berbera of Algeria
Arabs
lltbeks of Ferghana and Samarkand
Javanese
Rt111141.0.1
/taints:is (Immigrants to United States).
South A merkans(immigrants to United

States).
Australian aborigines ...
Austrian Sims ..

aichas (Iranian mountaineers. )
Spantards(immlgrnntatoU lilted/Rates).
Berbers of Algeria..
Porthguese (immigrants to U ailed

Staten).
Aires
Austrian Germans
French (wosking clams)
Esquimaux of North America
Ilungarians (military statistics)
Caucasians
New ()ulna (various tribes).
iiindoos
Bavarians
nuthenttuu
Deavidlans
Clngalme
Auttrian Roumanians.
Crosse
Italians
Fuegans
Polish Jews
Poles
Finns.
Papuans
Japanese.
Aymaras Indians (Pens)
Peruvians.
Cochin-Chinese
Malays ..
Veddas of Ceylon
Lapps. ..

Authority. Height
(inches).

Garuat, Beechey, Porter, Cook, Rollins, etc
Anthropological committee. .t.
Musters, D'Grbigny
Woodtherp
Ippinard
Anthropological committee
Sir A. Smith
Gold
Mandiall
Topinard
Baxter
Anthropological committee
Baxter
Anthropological committee
Beddoe, Baxter
Roberta
Anthropological committee
Baxter
Ujfalvy
Baxter and Beddoe
Oliver
Topinard
Anthropological committee
Baxter

do
do
do
do

Anthropological committee
Baxter
Dunant
Baxter....

do
Quetelet
Baxter..,

do
De Quatretages
Novara
Baxter
Toproard
Various
Mislay
Novara
Shultz
Baxter
..... do
Varian'
Ujfalvy

do
Baxter
Topinard

axter

Bosky
Novara
1)e Quatref ages
Various
Scheiber and Beddoe
Shorn
Various
Shorn
Novara
Maier and Bo
Morn
Davy
Novell

..do
An. de 8tatist. 1879
,Novara
!tape and Kopernlaki

do
Novara..
Various
Mrs. Ayfton.
Forbes
fl'Orbigny
Finlayson.
Raffles, Crawford, eta
Bailey
liordlo

69.33
69.14
60.00
69.03
68.95
68.71
68.50
68. 28
67.95
67.95
67.93
67.90
87.87
67.68
67.86
87.19
87.08
67.01
87.10
88.90
66.90
66.85
65.98
86.85
86.62
66.82
66.58
66.58

66.57
66.54
66.43
66.38
88.38
68.38
66.23
68.B
66.14
88.10
66.10

.66.10
KM
66.08
6.06
66.04
66.00
65.90

65.88
65.66
85.86
65.66
65.62
65.43

6533
65.37
65.24
65.10
65. 04
64.93
6.4.78
64. 76
64.68
61.54

.61.50
*64.48

64.37
64.17
64.00
63.98
63.88
63.87
63.00
63.20\
63.11
63.00
63.00

34
60.42
59.30
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Tema SO. -Stature of adult malts arranged in order of greatest stature (Roberts's
Manual)-Continued.

Race or nationality. Authority. Height
(Inches).

Andamanese Man
Allies Be Quatrelsge,
Semangs do r
ILifsoopese do
Boalamans (I3 ush men of South Africa) . Various

58.70
58. 30
57.00
56. 53
52. 79

Difference between tallest and shortest, 16.55 inches.
Average stature of man according to table, 65.25 Incites.

TABLE 31.-1/eight and weight at certain agfx-Forbes)

Ages.

English.

eight.

. Scotch. Belgian.

Weight. height. Weight. Height.

Inches.

Weight. Height. Weight.

Inches. Pounds Indus Pounds. Pounds. Incites Pounds.
18 68 1 15\0 68.55 139.0 145. 5 67. 2 134.0
20 68.7 144.0 69.1 146.5 69.a 148. 0 67.9 143.0
21 08.7 140.0 09.2 14`.5 70.0 151.0 60. 8 145.5
23 6N.9 149.0 69.3 151.0 70. 2 154. 0 68.2 148. 5
24 6.8 9

r===

150.0 69.3 132.0 70.2 155.9 68. 2 149.5

Institutions. Weight.Height.

Inches. Pounds.
Virginia unary Institute 69 141.25
United States Military Institute, West Point 69 143. 67
Southern California Medical l'ollege 69+ 145.25 tv
Jefferson College, Philadelphia, Pa 09+ 145.00
Louisiana li 70. 2 145. 25
Nashville University Medical College 70.0 150. 17
Michigan College 63.8 150.80

I Charleston Journal 13, 18.5a, p. 502.

TABLE 32.- Cincinnati police standard (Dun).
I. Age. (1) Patrolmen must be between the ages of 21 and 40 years.

(2) Lieutenants must be between the ages of 21 and 50 years.
II. Height, weight, etc. Minimum height 5feet 71 inches.

height. Weight. mCmruret

F5 t. in. Pounds. Inches.
71 140 34

5 8 144 341
5 9 148 35
5 10 152 3.5i
S 11 156 36
6 .. 100 37

Metropolitan police force of New York City.
1. Applicants must be between the ages of 21 and 30 tears.

II. Height, weight, etc. Minimum 'height, 5 feet 71 Mc es.

Height. Weight. mesaure.

Ft. in. Pounds. Indus.
7} 138 33}
8 140 34
9 145 3411.

10 150 36
11 155 34

1

100
186

38
38}

2 170 37
3 176 37}
4 180 88

-61.11811.11111191111111 _
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United States Army standard.

I. Must be between the ages of 21 and 36 years.
II. Weight, height, etc.

Height.

Weight
(Dr. Green-
leaf. United

Stales
Army).

Weight (Adjutant
Generals).

VP.
Chest measure.

Ft. in. Pounds.
5 4 114 120 pounds Na stated meas-
5 5 130 ures are re-
5 6 132 (iked.

134
7 4 141 Range between
5 9 144 the in
5 lo 155 this oWumn.
5 II 162 There must be 2
6 0 169 inches chest
fi I 176 expansion.
6 2 141 190 pounds

English Army standard.

Ileight. I Weight. Chest
measure.

Ft. in. Pounds. Inches.
5 6 113-140 34-39
5 7 140-147 39-10
5 8 13,47-135 40-41
5 9 155-164 41-42
5 10 164 -174 42 -4.3
5 11 174-14.5 43-44
6 0 185-196 44-45

Ilutainson. s table of healthy v eight.

From the average of 2,644 well-formed, healthy persons.

]Tight. I Weight.

Ft. in.
5 7
5 8

9
5 10
5 11
6 0

Pounds.
144
153
163
169
174
176

(D) COMPARATIVE TABLES OF HEIGHT AND WEIGHT.

The table following gives in comparative. form the average heights
and weights, arranged according to ago and chronological order, of the
most important investigations so far made within this field. For full
titles of investigations here mentioned, see the bibliography which
follows.
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TABLE 33 .-Helen and incr nenU, in inches, according Co various, mearrurernents-Continued .

Age, In
yews.

$o 85 $7 119 ' 89 40 41 49 48

Greenwood,
1886,

American,
white (724).

Greenwood,
1886,

American,
negro (223).

michgnoff
1887 Russia,.Dischiii,

MkbatIolt,
1887 Rtissitti

E °men-taree1461. t

Kkhanoff,
1887 Russia,

Stadischiller. I

C,ordetro, 1887)
M. D. in

United States
Navy

(5,401).

thillmtakt,
.1887 Radom

(033).

Landsbergeff,
1888, Posen

(104).1

Erlemsnn,mowow,
(3,272 m
1 495 F. )".

Erbmaiin,
um, Rusili.

M.

Stevenson,
1887 J'. Rabb-
3,,,11,,, ,.,,,,,,,_
tp1; (i."--

'England and
America.

M. P. Y. F. M.. F. Y.

*.
F.

.Ii
.

.

48.38
1.96

48.34
3.16

51.50
I. 88

53.38
1.78

65.16
2.68

67.24
1.88

50. 12
2.48

8 1.58
1.98

63.54
1.00

64.54

.

F.

.4

45.80
1.28

47.08
2.11

49.20
1.144

51.04
1.28

52.30
2. 12

54.42
1.96

67.38
.24

67.01
1.53

69.15

i

M.

r

.

.

59.00
2.10

61.10
2.36

63.46
1.48

64.94

.
F.

,

Y.

At

49.6
1.5

51.1
1. 6

52.7
1.4

54.1
2.4

56.5

:t123..i
2.3

61.5
2.0

63.5
1.7

65.2
.3

65.5-.2
86.3
1.1

88.4

85. 7

F. U.

42.1
2. 1

44.2
2.00
48.2
1.9

48.1
1.3

49.4
1. 8

51.2
2.0

63.2
1.9

66.1

F.

.

1

M. F.

44/9
I. 9

45.8
l.3

47.1
2. 1

49.2
1.9

51.1
I.2

62.3
2.2

54.5
2.9

57.4

F. Mt F.
3
e

7.. ......
8

9

10

II

12

13

14

I5.

16

17

1.8

19

10

11 1

'

i.
61.3
4. 0

.3
2. 1

56.4
1.9

57.3
2.2

68.6
4.3

619

N 4

'

51.5
1. 7

53.2
2.1

55.4
1.8

.67.1
2.0

69.9
2 8

a / a
...

50.2
_. 4

We
3.4

64.0
1.7

56.7
1 1

57.8
4.3

el 1

61.6II
530
2.0

56.6
1.5

67.0
1.1

69.f
1.5

ao. a
.

48.34
1.30

47.64
2.20

49:84
1. ie

51.00
1.70

6270
1.58

54.28
1,18

65.44
1.42

66.88

x

4,

46.3
1.54

0.34
1.38

49.22
1. as'

60.58
1.80

52.38
1.86

64.14,

.

..

47.42
1.48

48.88
1.74

60. 6(
I ran

61.92
1.16

63.38
1.91

,86. 30
1.96

67.26

,.
-

.

44.1
2.3

46.4
1.9

48.3
3.2

51.6
I. 9

63.4
1.8

56.2
2.0

67.2
1.9

59.1
2.5

61.6
1.9

63.6
1.1

64.6

47.29
.90

48. 19
1.53

49.71
1.42

51.14
1.77

52.91
1.31

544.22
1.37

65.69
1. 18

67.75
2.97

60. 32
2.12

82. 44
1.26

63.70
.71

64. 11
.31

64.72

.. , &

-

41.30
2.58

43.88
1. 98

45.
1.

47 1

28
49.69
2.07

61.76
1.71

53.47
1.68

55.05
2.01

57.06

59.60
2.8T

63.27
2.39

64.66
1.54

66.20
.61.

80.81

,-

41.05
1.94
.99

I. 99
44.98
2.1I

47.09
1.98

49.05
2.14

61.19
2.07

53.26
2.51

66.77
2. 19

67.96

69.87
1.14

01.01
.88

61.67
:55

62.22
- .03
62.19

I-

872

8



Ira, lo years.

.44 45 44 47 I 48 49 59 I 51 52

Wiener, 1/410),
l; erman (1).

C111311gli,
1888moan
(600).

garistacit'.. 1888, r
Germany
(Bailees

dabule). g

Geissler
1888, Gonda

(1,386
1,420

M.

M.,
F.).

F.

Kel. 1889,
Sweden

(15,000 Y.,
3,030 F.)i

Simon,
French
(273).

.

43.58
1. D4

45.52

49.33
2.69

62.02
.76

62.78
2.98

55. 71
2. 04

57. 78
2.37

60.12
1.18

61.30.

1889,

F.

.

Pagllant, 1890 ,Turin (I 098m.. 968 P.).
Stevens",1888-1690,
England,

nonlaboring.

M.

.

63.0
1.6

54.5
2.0

56.6
2. 0

58. 5
2. 5

61. 0
2. 3

03. 6
8.0

66.5
1.5

68.0

F.

Stevenson,
1886-IWO,
England,
laboring.

M.

60.6
1.0

61.5
2.0

53.5
2. 0

55. 6
2. 5

58. 0
2. 5

60. 5
2.5

63.0
l.5

64.6

_,

i
, F.

..4 .
'

F. M. F. M. F.

44.5
1.1.2

45. 7
2.7

48. 4
I.6

50.0
2. 0

62. 0
1.9

53.0
2.4

58.3
2.0

68.3
1.9

00. 8
1.6

01.8
.8

.4
63.0

M.

31.9
2.3

36.2
2.0

38. 2
2. 5

40.7
3.6

44. 3
2.3

46.6
2.2

48. 8
1. 0

49.8
1. 1

50.9
1.7

52.6
2. 4

65. 0
2.Z

57. 2
2.6

59. 8
2. 4

62. 2
8

53.. 0

F.

33.3
2./

36.0
2.0

38.0
2.2

40.2
2.8

43. 0
2.5

45.5
2. 1

47.6
2. 5

60.1
1.6

61.7
2.1

53. 8
2. 3

58.1
2. 8

68.9
1.2

80, t
11 5

60.6
. 4

61.0

M.

21.16
7.-07

28.23
5. 08

33.31
3. 34-

36. 6,5
2.76

39.41
2.48

11.89
2.88

44.77
2. 39

47. 16
2.13

49.29
2.08

61.37
1. 70

63.07
2.32

66.39
2.17

57.50
3. 34

430. 90
3.76

64. 65
1.69

66. 54
.94

67.48
. 51

67. 99

F.
._._

.., .

I
2_

8

4.

8

N.

7

*
r.... ........

IL-:----:

L.
If

1

r

43.0
18

44. 8
2. 0

46. 8
1.9

44.1i
1- 1
fig: 5
1.9

519
2.0

66. 4
2.3

61.7
L 0

61. 7
2. 4

,,,

.... -

47.88
1.73

49.61
1.88

61. 49
1.90

63.39
1.84

5523
2.17

57.40
2.66

A 06

.,

,.

43.4
LB

45. 0
2.0

47.0
1.8

48.8
2. 0

60. 8
I. 3

521
2.3

54.4
I.0

65. 4

..

43.11.
1.8

'44.44.8
1.5

46.3
2. 5

48.8
1.8

5 0. 6
2.1

52.7
2.2

54.9
3. 2

57.1

45.6
2. 0

47. 6
2.0

ID. 6
2.0

51.6
.8

V2.4
1.1

53.5
1.6

66.1
1.6

56. 7
2. 0

56. 7
2. 7

61. 4
2. 4

1. 9
65. 7

,

.

Owtatfcreg *mkt be added to the aipislOven for the measurements In this colu mn.
flee borpr, Ara refiring*.

63

Wiener,
German

M.

1119(1.
(1 ).

F.

54

A' loner, 1890,
German (1).

M. F.

H. 11 20.63
9.76 8.68

27.87 29.21
5.12 4.81

32.99
3.34

34.02
3.07

30.33 87.09
3.23 2.02

39.56 40. 11
2.96 2.41

42.52 42.62
2.87 2.56

44. 89 45.08
2.20 2.32

47.09 47.40
2.12 2.09

49.21 49. 49
2.08 2.12

61.29 61.61
1.78 2.21

63.07 53.82
2.28 2.17

65.36 55.99
2.24 1.18

67.59 57.17
3.23 2.63

60.82 60.80
2.73 2.06

63.55 61.85
3.03 3.70

66.68 66. 56
1.66 2.26

68.23 67.60
. 71 1.38

68.94 89.18

Bee Ernmenn, first reference.
a flee Key, Ann reference.
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V. BIBLIOGRAPHY OF EXPERIMENTkL STUDIES IN PHYS1-
CAL GROWTH (336 TITLES).

Abbot, S. W. The evidence of stillbirth. In Massachusetts medico-legal society.
Transactions. 'Boston, 1879. v. 1. p. 56.

A discussion containing some Indir54efereneas to physical development.
Adams, A. L. On the physical requirements of soldiers. British and foreign medical

chirurgical review, 55 : 202-17 (1875).
Aitken, NV. On the growth of the recruit and the young soldier. London, 1862. 72 p.

A preliminary study of the British soldier.
Angerstein, W. Die massverhaltnisse des menechlichen korpers and das wach-

stum der knaben. Itbin, 1865. 10 p.
Anutschin, . On the geographical distribution of the male population of Russia

in respect of height. Imperial geographical society. Transactions. v. 7. part IT
Russia*, cited by Sack. .

Audran, Gerhard. Les proportions du corps humain mesurees sur les belles figures
de l'antiquith. Paris, 1683. 26 p.

An excellent study with diagrams and measurements of twenty-five4amous statues.
Baldwin, B. T. Individual differences in the correlations of physical growth of

elementary and high school pupils. Journal of educational psychology, 2 : 150-52
(1911).

Abstract. A preliminary report of the beginnings of the inestigattn Included In this bulletin.
Balliet, T. M. Aceults from study of bodily growth. School journal, N. Y., 60:47

(1900).
A brief discussion on physical development.

Barnes, Earl. Physical developmeyt of Oakland children.. Oakland school report
(1892-93). p. 38-44:

, A study of the physical developmint of about 6,000 Oakland schoorchildren, with charts and tables
showing height, weight, and age and the occupations and nationalities of the children. The chiltLren
from Oakland were heavier and taller than the children from Boston, Worcester, Toronto, 21. Louis,
and Milwaukee, whose records were displayed at the World's Fair in Chicago In 1892.

Baudrand, M. L'accroisement; see caracte.res nortnaux et anormaux chew la nour-
rison: see rapport's avec l'herOdite, plus ap&ialement dans lee Mats morbidee
(syphilis, alcolisme et tuberculoee). Paris, Doin et fils,1911. 648 p.

The table is explanatory of the contents of this important book.
Baxter, J. B. Statistics, medical and anthropological, of the Provost general's

bureau. Washington, 1875. v. 1.
This Is on important comparative study, showing that the size of adult Americans is very .different

in different states of the Union, and even in different parts of thesame state. There is apparently an
influence of climate upon growth. ,

Beard, G. M. Engliah and AMerican physique. North American review, 4 : 5887603
(1879).

This article discusses almost eveilthIng *swept the physical characteristics of the two poples.
Beddoe, On the physical characteristips of the Jews. In Ethnological society,

Londbn. TransaCtion4, 1861: v. 1. p. 223. .
A study included primarily for Its historical significance.

On 'the stature and bulk of man in the British Isles. In Ahthropological:
society, London. Memoirs, 1870. v. 3. p. 545.

A pioneer study of physical derslopment.

Belyaieff, . Materials for investigating the influence of schools on the physical
development of pupils. Inaugural dissertation. St. Petersburg, 1888.

fltasslass, cited by Bock.
I..," Contains mulatto* data for aflucetIonal inference.
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Bernard, P. Uonsid4mtions mklico-l(gales sur la Mille et le poids depuis la nassaince
jusqu' a rage *kite. Archiv. d'anthrop. criminelle, 2:213-25 (1887).

Contains many good statistics on growth and includes the data from Buffon, iessing, Quetelet, rag.
Mani, and Tiowditch. Also from Gerhardt.

Bertillon, A. Lee proportions du corps humain. Re u e scientiflque, Paris, 43 : 524-
29 (1889).

An Important anthropometrle coot ribut ion for recoAing comparative measurements of individuals.
Beyer, II. G. Growth of United States naval cadets. In U. S. Naval institute.

Proceedings, 1895. v. 21. p. 297-333.
A simple presentation of methods of computing physical measurements, the application of per-

centile grades, and a series of 48 tables.
The influence of exercise on growth. American physical education review,

1:76-87 (1896).
Observations on normal growth and development, under systematized exer-

cises. Report of Chief of Bureau of medicine and surgery to the Secretary of the
Navy. Washington, 1893. p. 149-60.

- Relation between physical and mental work. American physical education
review, 5 : 149-60 (1900).

C.:Arms all of the important results of Porter's researches on Precocity and dullness," sugeests
a change In the physical examinations in public schools, and advocates the use of the percentile grade
tables in Massachusetts.

Bird, Frederick. Ober die relativen maseverhaltnisse des menschlichen korpers.
Zech. f. anthrop., Leipzig (1823). p. 330-69.

Blagovidoff, I. Materials for the investigation of the health of the Mongolian-
Asiatic races (inorodze) in the province of Simbrisk. Inaugural dissertation. St.
Petersburg, 1886.

Russian, cited by Sack. Not accessible to the printer.
Boas, F. Anthropological investigations in schools. Pedagogical seminary, 1:225-28

(1891).
A general discussion, with many historical references as to methods of procedure.

- The correlation of anatomical or physiological measurements. American
anthropologist, 7:313-24 (1894).

A discussion of the theory of measurements based on measurements of the heads of 377 hall'blood
Indians.

The forms of the head as influenced by growth. Science, it. s., 4:50-51 (18961.
Growth. In Monroe's Cyclopedia of education. New York, Macmillan,

1912. v, 3. p. 187-90.
An excellent summary of the relation of physical growth to the general problem of education, with

tables giving stature, sitting height, wetht, length of head, width of head, length of forearm, and width
of hand for boys and girls.

Growth of children. Science, 20 : 351-52 (1892).
Science, n. s., 5:570-73 (1897).

In this invreUgatIon to Worcester the same children were measured twice (May, 1891, and May, 1802 ).
The'average increase In stature between 6 and 7, 7 and 8, 8 and 9, 9 and 10,10 and II, 11 and 12, r2 and
13, 13 and 14, 14 ind 15, 15 and 16 are Included torten boys and short hays and for tall girls and for short
girls. Young children grow more viniformly than older children and growth is more variable with
girls than with boys. Short children continue to grow longer than tall children.

Science, 36 : 815-18 (1912).
Growth of Toronto children. In British uasociation for the advancement of

science. Report, 1897. v. 6. p. 443-49.
In U. S. Bureau of educatiOn. Report of the Commissioner for the

year, 1896-97. v. 2. p. 1541-99.
See also British association for the advancement of science. Report, 1807. p. 44.3-49.

The measurements of variable quantities.. New York, Science press, 1906.
(Columbia university contributions to philosophy and psychology. v. 14. p.1,50).

A detailed technical discussion on constants and variables; a comparison between limited, series of
observations and the unlimited series of variables and the distribution of variables and of thanesyule-
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Boas, F. On the growth of first-born children. Science, n. e., 1:402-4 (14).
This article contains four very valuable tables on the height and weight and yearly Increments of

boys and girls between q and 171 years of age. The study includes the first, second, third; fourth, and
later born children. The conclusions are that in stature and weight the first born children exceed the
later born children. This study imiudes Toronto and Oakland childnin; the latter exceed all others
in the United States (at this time) in height and weight.

On Dr. TOWIISCIld Porter's investigations of the growth of the school children
of St. Louis. Science. n. a., 1:225-30 (1895).

Physical characteristics of the Indiana of the North Pacific coast. American
anthropologist, 4 : 25-32 (1891).

Studies based on tneasurements of 263 Indians from Oregon, Washington, and British Columbia,
including stature, sitting height, cephalic index, length of arm, etc.

Physical chanicteristice of the tribes of the NOrth Pacific coast. h(British
asiociation for the advancement of science, 1891. v. 61. p. 424-47.

A detailed study of 26 measurements on a number of individual male and tamale Indians. No averages
are given.

6 Summary of the work of the committee in British Columbia. In British
association for the advancement of science, 1898. v. 68. p. 667-83.

A summary of the measurements on tbo Indians of the North Pacific coast, containing 12 extensive
tables for 10 measurements on males from 5 to 70 years old.

and Wislcr, Clajk. Statistics of growth. In l'. S. Bureau of education.
Report of the Commissioner for the year, 1904. v. 1. p. 25-132.

Bobbitt, J. F. The growth of Philippine children. Pedagogical seminary. 16:3-34
rf,1909).

A study of the) meiburaments of 1,140 native Filipino boys and 438 girls bet wean the aged of 6 and 20'
years, togot ht. with a discussion of growth stages and a comparison with the Smedley and Boas norms.
A comparison is also made of the growth of the Filipino children with the growth of Japanese children
as given Dr. Missals. a

Boulton, -. Some ali air4;potnetrieal observations. British medical journal (1876). -

p. 280-8
A brief article of historical calla, primarily for the method involved.

,BoWhit...h, 11. P. The growth of children. In Ilasevachusetts. Board of health.
8th annual report. Boston, 1875. p. 273-323.

The data for this investigation were collected from 24;60 children in the public schools of Boston
and near.hy Nun m i in It ics anti a few mil ate schools. A eomparat ivostudy Is made ofthakrowth In height
and weight and tho tables are arranged In such a way that the influence on growth by nationality may
be determined. . . --

Growth of children. In Massachusetts. Board of health. c

10th annual
report. Boston, 1879. v. 10. p. 33-62.

This investigation Is supplementary to the previous ono and contains 11 tables and 11 plates. The
tables give the parentage and thea the ixtelipationc of parents in professional, mercantile, and unskilled
labor classes. .

The growth of children studied by Galton's percentile grades. In Massachu-
setts. Board qf health. 22d annual report. Boston, 1891. v. 22. p. 479-525.

Abstract contained in American association for the advancement of physical education, 1891. v.6,
p.313-37.

Applying this method to 24,(160 Boston school children fir. llowdltch concludes: I. The period of
accelerated growth in height find weight ocrucs just before tho age of puberty. Largo childnm have t heir
period of accelerated grovith at an earlier age than small onus. II. The period 'Xrtien Om girls are taller
and heavier than the boys occurs earlier In the higher than in the lower percentile grades. "In other
words, during the portal of female superiority tall girls surpass 'tall boys In height less than short girls
surpass short boys, while heavy girls exceed Messy boys in weight more than light girls exceed light
boys."

The physique of women in Massachusetts. In Massachusetts. Board of
health. ,Report. Boston 1890. v.21. p. 287-304.

The relation betw growth and disease. In American medical association,
Philadelphia. Tran ions, 1881. v. 32. p. 370-76.

This lea valuable disc t. ion based on the Basis that "It seem probable that the actual determina-
tion of the normal rate of growth will not only throw light upon tho nature of the diseases to hkh
childhood is subject, but will also guide no In the sitplication of therapeutic measures."

An individual study of the rate of growth of one girl between the ages of two and three years is
Included, based on 26 measurements In weight with accompanying health noted from four otesrvations,
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Boyd, Robett ble of weights of the human body and internal organs in the sane
and insane, etc. Phil. Trans., London, 151:241-62 (1861).

This table includes egos from before birth to 80 years and the results show that the body and internal
organs arrive at full size in both sexes between twenty and thirty years of age. "The average height
of ,the adult male varied from 67.8 to 65 inches, and of the female from 03.2 to 61.6 inche:, while the
mean weight of'the former varied from 112.F2 to 91.5 isninds, as compared with tho sane adults dying
at. the same period of life.

Brent. \V. B. On the stature and relative proportions of mall at different epochs stud
in different countries. In Britishiissociation for the advancement of Faience, Sep-
tember, -44.

An abstract of paper giving measurements out of 1,000 individuals. 'rho whip height of Ettelidi
men is placed at 5 ft. 71 inches.

Tables illustrative of the height, weight and strength of man. In Brithili
association for the advancement of scirice, 1845. v. 13. p. 80-81.

In these Cables men are grouped as tall, middle height., and short. Of IN) Englishmen of all chosen
4 are very tall, 0 feet 3 inches; 26 81-1 tall, 5 feet. 0 inches to 6 feet; 40 are of middle height .5 feel 9 inches;
26 are short, 5 feet 3 inches to 5 feet 6 inches; and 4 are very short, 5 feet to 5 feet 3 inches.

Breslau, --. Neue ergebnisso ails seliiiklelmessu lig an neugeborenen. Wiener wed i-
cinische wochenscluift, 5Q:785-87 (1862).

Brown, C. It. Anthropometric notes on the inhabitants of Clara island, Ireland. Lt
British association for the,advancernent of science, 1897. v' 67. p. 510-11.

A study of the average height of 56 adult males giving an average of 60.75 in.
Brunniche, A. Ein beitrag zur beurteilung der korperentwicklinig der kinder.

Jahrb. file kinderkrankheiten, 47:1-28 (
Bryan, E. B. Nascent stages and their pedagogical significance. Pedagogical semi-

nary, 7: 357z96 (1900).
This is one of the most important articles on physical growth from the siandpoint of periods of

development. The author bases his conclusions on the work of thirty-seven different writers. After
outlining the periods of childhood as differentiated by Hartwell, lungs, Zetssing and others, ho ands
there are three periods: Infancy, childhood and youth. Each of these stages is discussed from the set-
entific and pedagogical points of view.

Burgerstbin, Leo, undo/hers. Schulhy-giene. Jena, Fisher, 1902. p. 473-485.
A good summary of anthropometric work with references a) American studies, including tables

and curves. A shorebibliography Is included.
i

e
Burk, F. Growth of children in height and fight. --American journal of psychology,

9 : 253-:326.
This is the most general contribution to the subject of physical growth up to the year 1S98. Most

of the significant contributions previous to this are discussed and a number of tables Included. Prob-
ably the most important single discussion Is the series of norms der-hest front a conmarut ivo study of
the work of Boas, Bowditch, Porter and others.

Influence of exercise upon growth. In National education association of the
United States. Journal of proceedings and addresses, 1899. p. 1067-76.

A good general Recount of the effect of physical cseicise on growth.
The influence of sex upon growth. American physical education review,

4:340-49 (1899).
The conclusions of this report emphasize the fact that exorcise should follow racial habit as far as

possible.
Camerer, W. Bermerkungen Ober wachstum. Zach. filr biologic (1880). p. 24-28.

A short, detailed study of Infant growth which was reprinted la the article which follows.
Untereuchungen Ober massenwachstim and langenwaehstum. Jahrb. tilt

kinderheilkunde, 36:249-93 (1893).
Carmen, W. B. Causes of some rapid changesin body weight. Journal of the Ameri-

can medical association, 59:725-71 (1912). .

A brief discussion of theoretical value.
(*.itten, J., and Farrand, L. Physical and mental measurements of the students of

Columbia university. Psychological review, 3:018 - 48,(1890).
A detailed and Important study of mental tests and physical characteristics with some saggestions

on anthropemetrio measurements.
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Chutlle, S. E. Infanta: their chronological progress. New Orleans 'medical and
sutical journal, 14:893-912 (1886-87).

This report contains a few measurements and many suggestions for observation.

Chamberlain, A. F. The Child. New York, Scribner, 1900. p. 51-106.
A general discussion of the problem of physical growth from theanthropological and educational

standpoints.
Christopher, W. S. Measurements of Chicago children:- Journal of the. American

medical association, Chicago, 35:618-23; 683-87.
This Is a detailed illustrated report of the work done at Chicago by Smedley, Campbell, McMillan,

and others in the Chicago public schools. The charts and graph's are included in the report of Mr.
Smedley, which II noted further along in this bibliography.

In the second part of this report Dr. Christopher says: "Asa result of his examination of 33,500 school
children in St. Louis, in 1892, Dr. W. Townsend Porter concluded that there is a physical basis of pre-
cocity; that dull children are lighter and precocious children heavier tan the average child: that
mediocrity of mind is associated with mediocrity of physique At the outset of my investigatJoas
determined to reinvestigate Porter's proposition. and have to say that such facts as we have been able
to collect go to confirm it."

Combe, J. KOrperlango und wachefum der volksischulkinder in Lausanne. Tech.
fur schulgesundheitspflego, 9:569-89 (1896).

During the seven years of Dr. Combe's investigation 2,(11X) yhildren were measured, giving atom total
of 13.358 measurements. The value of ndividual measurements is discussed, and also the relation of
disease to growth in height at different ages with reference to time of birth in the year, and to parentage.

Cordeira, F. J. B. A contribution to anthropometry. New York medical journal,
45:484-87 (1887).

An illustrated article showing tt e method of computing height and weight cprves, with a number of
conclusions and criticisms bearing on the work of other investigailes, together with some data on the
average maximum and minimum measurements for height, weighfrchest, and chest eicpanst4n between
the ages of 14 rnd 18 for sailors on the Minnerge.

Crampton, C. W. Anatomical or physiological age: terms chronological age. Peda-
gogical 'seminary, 15:230-37 (1908).

A general discussion of the previous work done in this field by the writer and a recommendation
that "All observatiobs, records, and investigations of children, whether poiagogk-al or medical, social
or ethical, must regard physiological age a primary tun' fundamental basis."

Influence of physioal age n scholarship. Psychological clinic, 1:115-20
(1908).

In this article Dr. Crampton discuttse he relation of physiological age, as determined by pubescence
and height, to scholarship. The tables confined to boys (?) between the ages of 12 and 17 years.
The conclusions fire that "Earlier pubesoen scorn good scholarship: later pubescence poor scholar-

ship."
Physiological age. American physi education review, 13:144-54; 214-27;

268-83; 345-58.
The best study so far made on the age of puberty of bo The age at which this usually takes' place

Is from 13.5 to 14.5. " individuals differ from each other in eight (and height) accordlng to their ma-
turity." There Is, according to these results, no marked imary relation between scholarship and
weight, height, strength, etc.

Crichton-Browne, Stir J. Growthsomatic and cereb Child study, 4: 77- 91(1911),.
good general discussion without detailed anthropometric me meats.

Da tier, F. Ober groetse, gewicht, kopf und brustumfang eim m1tnnlichen
vom 13 bits 22 lebensjahre. Archiv fur anthrop. (bei ), 15:121-26 (1884).

Supplementary to the following study but confined to males and including chest circumference. A.

small number of individuals is included; each year from 13 to n are taken up separately.
Vergleichende untersuchungen uber die entwicklung der kOrpergr6ase und

A good discussion of the subject, including many tables.
kopfumfangee. Archiv fur anthrop., 15:37-44 (1884).

Das wachstum des menschen. Anthropologische studien. Leipzig, W.
Englemann, 1902. 475 p.

A good study of growth of different parts of the body, starting with the embryo and including puberty.
Data on measurements of 6,000 California school children as to weight and measure-

ment.. In Oakland, Cal. School report, 1892-93.
See Barnes.

7166°-14----13
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.Debusk, B. W. Height, weight, vital capacity, and retardation. Pedagogical semi-
nary, 20:89-92 (1913).

A brief preliminary study of physical development. 4.

Dickson. S. H. Some additional statistics of height and weight. Charleston medical
journal and review, 13:494 506 (1858).

In this report a comparison is made between the heights and weights of A mericansof different nation.
alitiee with the stature and weight of Europeans. Results are based on students of the Medical college
of South Carolina, the University of Louisiana, the University of Tennessee, Jefferson college, Virginia
military institute, the Military academy at West Point, and the University of Michigan. Conclusions
'how that Europedns increase more in weight than A mericana as they grow older. The Americans have
on the average greater height.

Statistics of height and weight in, the South. Charleston medical journal
and review, 12:607-13 (18,57).

Dr. Dickson has collected In this report some detailed statistics In regard to the average height and
weight of Southern men. A careful study is made of the different nationalities, of students and recruits
with the conclusi.ii that on the average men from the Atlantic SOU them Statesare not so tall as ;hose
from Kentucky, Tennessee, and Virginia, although the two tallest men in the army in IS57 were from
Georgia and South Carolina respectively.

Statistics of height and weight. American.journal of medical sciences, Phila-
delphia (1866). 52:373-380.

This report shows that the now American race, which is growing out of an almost unlimited mixture
of other ram, exhibits thus far no deterlomtion, but compares favorably with all the races of the Old
World In every point of physical development. The whole number of individuals (294 young men from
Jefferson college) average 24 years of age, 5 feet 91 inches In height, mid 147 pounds inweight. Kentuck-
ituaa were the tallest people, who average 5 feet II inches, one being 0 feet ti inches.

Disk, Materali k izsledovaniyi roate, vies, okruzhnosti grundi i thiztiennoo
yomkosti lishkickh detakavo i yunteesk. Voyenno-med. journal, St. Petersburg,
146:223-363 (1883).

A report of the stature, weight, and vital capacity of children in Russia. An inaugural dissertation
given

Donaldson, H. H. A comparison of the white rat with mats in respect to the growth
of the entire body. Lancaster, Pa., New Era co., 1906. p. 26.

Reprinted.
A very Important comparison between the growth in body-weight of the rat for 3S.5 days, and of man

from birth to 23 years of age, the latter being based on Robert's tables. The conclusions rcocheoi are that
the increase In body weight of the man and the white rat between conception and maturity exhibit

similar phases, five in number." The growth of the female in relation to that of the male is similar in
both forms, as are also the relative weights of the two sexed at maturity.

Growth of the brain. London, 1896. 369 pp.
Chapters 2 and 3 are very good on the general problem of physical growth.

Drummond, W. B. Introduction to child study. London, 1907. p. 93-138.
A general treatment of growth for the first four years; quotes Holt extensively.

Dudrewicz, L. Pomiary antropolog. dzieci Warszawskich. Zboir. wiad. do antrop.
. . . Akad. Urniej. w Krakow, 6:3-23 (1882).

Anthropological measurements of children in Warsaw.
Dun, W. A. The police standard of Cincinnati; with some statistics compiled from

the first thousand examinations of applicants. Lancet-clinic, Cincinnati, 0.,
18:131-35, 767-76 (1887).

Contains many valuable tables for tromparative study on minimum height ancrvreight requirements.
Elliott, E. B. On the military statistics of the United States of America. .11. S.

Sanitary commission, Berlin, 1863. v. 4. p. 44.
Reprinted.
A comparative study of the heights, weights, etc., of Soldiers In the Army of the Potomac.

IL- Man and woman. London, 1896. p. 31-114.
Also published by Scribner, New York, MX p. 33-64.
In chapter 3 of this book there Is a good discussion of the growth and proportions of the body. A

number of references are given and four charts from Key showing the relative Increments of growth in
height and weight from 7 to 20 years of age. The relative proportions of different parts of the body of
man and woman are compared.
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Eliseo, J. C.. Statistics regarding short-course students. American physical education
review, 15:348-49 (1910).

A brief article which shows that in a study of A,ocia college students the short course men (men who are
taking special waives in agriculture) surpass in all measurements, except height, the men of the present
freshmen class.

Enebuake, C. J. Some measurable results of Swedish pedagogical gymnastics. In -
American association for the advancement of physical education, 1892. v 7.

p. 207-55.
A report of observations made by M. Aura Wood on 20 students of the Boston Normal school of gy m-

nem les. Eight tables are itiiiiided and a plea is made for casuistic study in place of isolated statistical
1:01116uremenut.

Ergeleperger, A., and Ziegler, 0. Beitrage zur kenntnis der physischen nattir .des
sechsjahrigen in die schule eintretenden kinder. Atithmiximetrisches toil. Ep.d

1: 173-235 (19(t5).
Erismann. F. Schulhygiene au f der ju bilailmsausstelln lig der gesellschaft fur beforde-

rung der arbeitsamkeit in NI oskau. Zach. fOr schulgesundheitspflege, 1:367-73;
393-419 (1888).

The latter part of this report gives comparative tables with discussions on the height and weight of
about 3,000 boys and 1,500 girls in the schools of the city of Moscow, and 4.300 boys and 700 girls In the
nearby village schools.

Untersuchungen Ober die kOrperliche entwicklung der arbeiterbevolkerung
in Zentralriissland. Tubingen, 1889.

Reprinted from Archly far weak, gesettgebung rind iitatistik.
The latter part of this report deals primarily with hygiene and gives the results of the measurements

of 24,288 boys and 111,192 girls ranging from 7 to 18 years, taken from city schools, village schools, and
factories.

Untenvuchungen Ober die korperlicho entwicklung der fabrikarbeiter in Zen-
tralrussland (1888).

Manuscript.
Ernst, L. II., and Meumann, E. Das schulkind in seiner korperlichen und geietigen

entwicklung. Leipzig, Otto Nemnich, 1906. p. 143.
This book contains a :Urly complete summary of thurevious investigations upon physical growth

and development, and a series of charts which gives thellitrowth curves as found by the di &reel inves-
tigators. The author's own work consists In an extensive study of something over 300 Munich children,
with regard not only to height and weight but also lung capacity, span, and various girths. These
figures are presented In detailed tables and the author's conclusions are compared with those of pre-
vious investigators.

Farr, W. Table showing the relative stature of boys at the age 11 to 12, under dif-
ferent conditions of life. In British association for the advancement of science,
1880. v. 1. p. 128-59.

A report of the committee of the Association, appointed originally in 1875, for the purpose of contLnu-
Mg the collection of observations on the systematic examination of heights? weights, etc., of the human
frame in the British Empire, and the publication of photographs of the typical recce of the Empire.
In 1879, 48 different classes of subjects woe Included, giving a gum total of 11,74.1 Individuals, while In
the 1880 study one clam of subjects was included, or 11,058 individuals. There are several excellent
distribution tables giving the mean measurements for boys and men between 10 and 50 years, there
being in all three charts (plates) and 27 tables. This Is a valuable and suggestive report.

Fergus, W., and Rodwell, G. F. On a series of measurements for statistical purposes,
recently made at Marlborough college. Journal of Anthropological institute of
Great Britain and Ireland, London, 5:12640 (1874).

A short study of the college student.
Fleiet'hmann, L. Ober emiihrung.ound kOrperwligungen der neugeborenen und

fauglinge. Wien, 1877. 48p.
Reprint froneWlen-klbilk.
A very good study of Infancy.

Forbes, II. 0. On the Kubers of Sumatra. Journal of the Anthropological insti-
'lute, 14:121-128 (1884-05).

A careful study,of 12 Kuban from the central part of samara, Including detailed measureaucta.
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Foster,`A. B. Report of director of physical training. American physical educa-
tion review, 3:44 53 (1898).

Reprinted-from the annual report of the Maiden of Bryn law!. college, containing measurements
on freshmen, sophomores. Juniors, and seniors, and discussing various kinds of physical exercise.

Foster, W. L. Physiological age as a basis for classification of pupils entering high
schools, and relation of pubescence to height. Psychological clinic, 4:83-88
(1910-11).

A study of the physiological age' of 459 boys with the conclusion') that there is a close relationship
between height and pubescence, and that a classification of high-echool students Recording to physio-
logical age, based upon pubescence, is easy and practical.

French, M. S. Report of the physical examination of men upon the police force of
Philadelphia, and those who were applicants for appointment. Philadelphia, 1885.

Galton, F. An anthropotnetrical laboratory. Journal of the Anthropological insti-
tute, 14:205-21 (1884-85).

A description of the anthropometrical laboratory, which aimed to show to the public the sim-
plicity of the instruments and methods by which the chief physical characteristics may be measured
and recorded.

.
.Anthropometric percentiles. Nature, 31: 223 (1884-85).

In this article Dr. Galton gives a percentile table of the persons measured In the anthropometric
laboratory at the Into international health exhibit. The table is given primarily as a sample of the
statisti e. method, and secondarily for its intrinsic value. There were in all 9,337 persons measured be.
!won the ages of Zt and 50. ,

Family likeness in stature. Royal society. Proceedings+. London, 1886. v.
40. p. 42-73.

A detailed statistical study showing the correlation between the probable stature of a child when
the statures of several of his kinsmen are known. The Appendix by Dr. Dixon gives eight tables
showing the relation of the adult children to the mid-parents.

Hereditary stature. Journal of the Anthropdroitical institute of Great Britain
and Ireland, 14:488-99 (1885-86). -

On the height and weight of boys, aged 14 years, in town and county public
schools. Journal of the Anthropological institute of Great. Britain and Ireland,
London, 5:174-80 (1815-16).

Comparisons are made between 509 city. boys, 296 country boys and others ranging from 10. fll 17
yer of age; It is found that the country boys are about It Inches taller and 7 pounds hem ler than the
city boys.

Range in the height of males at each age and in tveral dames. British asso-
ciation for the advancement of science. Report, 1881. v. 516 p. 250-54.

Report of the Anthropometrie committee. In British association for the
advancenient of science, 1883.

This is the final report of the committee appointed in 1875 and Includes valuable data on the growth
of boys and girls at birth and during subsequent ages, Including adult life. While t his report deal§ with

'adults primarily, the height and weight at birth of 451 boys and 486 girls are Inelutd.
Some results of the anthropometrical.laboratory. Journal ol the Anthrbpo-

logical institute, 14:275-88 (1884-85).
The results of measurement-9427 persons, 4,726 adult males and 1,657 adult females. Percentile

tables are given.
- Useful anthropornetry. In American association for the advancement of

physical education, 6:51-57 (1891).
A discussion on the means of investigating the beet method of assigning marks for physical efficiency

based anthropometric tests. A study of 2,000 students at Cambridge revealed conclusively'. according

stn , weight, strength, or-breathing capacity, and but slightly with keenness of eyesight.
to Dr. mitten's observations, that emcees in the literary examinations Is in no manner connected with

tAartiollit, . Annales do m6decine et chirurgie. Paris,-1910. p. 725-60.
Garton, . Report of the committee appointed for the purpose of calculating

the anthropological measurements taken at the Newcastle meeting of the association
11'1889.. In British association for the advancement of'science. Report. London,
1890. v. 60. p. 549-52.

Geissler, A. Meeeungon von schulkindern in GholistLeipzig. Zesh. ftlr schulgesund-
heitspflege, 6:249-53 (1892). !

A supplementary oontderation of the steaterigisht of ibe favored claws, band on new data which
anidite of the nwantrenenta of 2,106 ohlidtin at the end of the wanner mitten In IWO.
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Geissler, A., and Ublitzech, R. Die gr5ssenverhaltnisse der schulkinder in schulin-
spektionsbezirk Freiburg. Zech. des koniglichen sachaischen statistischen bureaus,
311: 28 -40 (1888).

This investigation was begun in 1806 for the purpose of fitting school desks, and is a comparative
study of the boys and girls of the Freiburg burger sehulenand of thonof the peasant elopes In nearby
communities. 21,173 children were In the schools, ranging from 6; to 141 years of age. A critical study
of the arithmetical average is included.

Gihont}t. L. A. study of adolescent growth based on the physical examination of
6,129 naval cadets and candidates for appointments as cadets and 2,058 naval ap-
prentices. Report of the Surgeon-general, U. S. Navy. Washington, 1880. p.
15-44.

Gilbert, J. A. Researches on school children and college students. University of
Iowa studies in psychology, 1897. v. 1. p. 1-39.

Supplementary to the previous investigation with extra data, especially on dullness and precocity.
The curves for height. weight and lung capacity and for dullness and precocity are included. Testa on
various mental traits tiro included.

Researches on the mental and physical development of school children.
Studies from Yale psychological laboratory. v. 2. p. 40-100.

The curves charted consist of those of the growth of boys and girls; of each sex separately; the mean
variation for both sexes, then cich sex separately.

Girond, Gabriel. Observations our to development do l'enfant. Petit guide anthro-
pont6trie familial° et scolaire.. Paris, Schleicher freres, 1902. 53 p. and tables.

A small guide for the physical observations of children, with a few statistics on growth in weight.
Goddard, II. II. The height and weight of feeble-minded children in American insti-

tutions, Journal of mental and nervous diseases, 39:217-235 (1912).
The most comprehensive study, so far published on the growth. height and weight of feeble-minded

children. Four tables and seven charts are included and the data are derived from twenty Institutions.
Some of the concl usions are that all defectives are heavier at birth than normals; sex differences are
less marked as we go dodo the grades; with the morons there is an arrest of growth earlier than with
normals; there is close correlation between physical growth and mental activity.

Gould, B. A. Investigations in the military and anthropological statistics of Amer-
ican soldiers. U. S. Sanitary commission, N. Y., 1869. v. 2. 655 p.

Gratsitinoff, . Materials for the investigation of physical development in
childhood and youth in relation to heredity and to progress in school work. Fre'm
observations made in Arzamas, province of Novgorod. Inaugural dissertation.
St. Petersburg, 1889.

An important study not aocessibip to th4; author.
Graupner, . Wachstumgesetze der korperliinge nach untersuchung von 57,000

Dresdner schulkinder. Bericht des ersten Internationalen kongresses filr sgbul-
hygiene, 1904. p. 421-25.

Gray; F. J. Diurnal variations in weight. American physical education review,.
15;6 -14 (1910).

' A thesis presenled for bachelor's degree In physical education at the International Y. M. C. A. training
school, In-June, 1908. After making comparisons with the work of M. A. Burke, II. Carrell, H. Cook,
13. 11. Forte, C. 11. Goodwin, A. Gould, and others, the writer nods that all men gain "during the season."
Seasoned athletes zinged less during a season of training than green athletes.

Greenleaf, . New table of physical proportions. Baltimore und4rwriter,.
43:303 (1890).

A study of the relative proportions of the body.
Greenwood, J. M. Heights and weights of children. In Kansas City. Board of edu-

cation. Report, 1890-91..
See also A median public health association. Report,,1692. v. 17. p. 199-204
The chief value of this study consists in the number of measurements includes.

Gregor, W. Galloway folk in Wightshire anti Kirkendbrightshire. In British aesocia-
tion for the advancement of science, 1897. v. 67. p. 500-3.

A comparative study of the hetlits of 82 men ansi 34 women, the height for the men averaging 6&25
inches, for the women-C.3 Welles.
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Grinevski, A. On the physical development of children. Kvoproeu n fizicheskom
voepitanii dietei. Odessa. 1892. 38 p.

Granbaum, O. F. F. On the physical characteristics of the inhabitants of Barring-
ton and Forton in Cambridgeshire. In British association for the advancement of
science, 1897. v. 67. p. 505.

A comparative table showing the height of 23 males varying from 163.3 cm to 174.4 cm.
Gulick, L. Physical measurements and how they are studied. Physical education, ,

2:140-41; 152-53; 186-91 ('1893).
A series of practical suggestions on how to make, record, and study physical measurements.

The value of percentile grades. In American statistical association (quarterly)
21:321-31 (1893).

A detailed discussion of the theoretical significance and the percentile method If using data.
Haddon, A. C. On the physical characteristics of the inhabitants of Barley, Herts.

In British association for the advancement of science. Report, 1897. v. 07.
p. 504-5.

A number of measurements are included in this report on the observations of 15 Ludes from Barley.
Hill, G. S. Growth in height and weight. In his Adolescence. New York, D.

Appleton & co., 1904. v. 1. p.
The best summary without direct experimental data, up to date, of the problem in height and weight.

The work of Boas, Burk, and Wiener is especially emphasized and the more general and interrelated
problems of development are treated in a very scholarly and helpful manner.

Hall, W. S. Changes in the proportions of the human body during the period of
growth. Journal of the Anthropological institute of Great Rritain and Ireland,
25:21-46 (1895).

A study in growth In height of boys In Friends' schools and Ilaverford college ranging from U to 73
years of age. Many other measurements are included and some conclusions in regard to strength. There
was a great homogeneity of race, nationality and soda' conditions among the Ind I y I luals in these schools.

Hanna, D. Anthropomtric tables compiled from the measurements of 1,600 women
(Oberlin students). Oberlin college. Dept. of physical training. Oberlin, 0.,
1893.

An elaborate series of tables showing many comparative measurements.
Hansen, S. V her die individuellen variation der kOrperproportio.nen. Archiv far

antlarop., 20:321-23 (1891-92).
This investigation is based on 2,883 cases and gives the results, in tabular and graphic form, of the

relation of the length of the foot to the height of the body.
Harrington, T. F. Health and education. American physical education review,

,,,05:373-88 (1910).
Contains, after a discussion on health and ventilation, a study of the weight of 763 boys and 1153 girls

born in Boston, whose parents were born in Boston and attended the same schOols from which Dr. Bow-
ditch secured els measurements in 1870. At the present stage of tics invest igation the boys are slightly
lighter than those of 1870, except at 13 years of age, and the girlsare heavier.

Hartwell, E. M. Bowditch's talk! growth and what it teaches. In American
association (or the advancement physical education, 1896. p. 23-30.

Bowditch's law of growth is as follows: "There is 'prepubertal acceleration of growth In height and
weight, both in males and females, followed by a postpubertal retardation in such growth; and girlswhen growing most rapidly, exceed boys of like age, in height andbreight." It has been thought that
Bowditob was the first to note this, but it was previously noted by Dr. Fshrner, wi,. measured1,28a
children for desks.

-1 Preliminary report on anthropometry in the United States with provisional
list of works relating to anthropometry in the United States. In American sta-
tistical association. Boston, 1893. v. 3. p. 554-68.

A,sunimary and bibliography of the work In anthropometry in this country. lb
Reports on physical training in Boston public schools: In Boston, Mass.

School report, 1894-95. p. 181-260.
A careful study of the relation of stature to school work.

Heise, E. Beitrige zur geschichte and etatistik des volksschulwesens von Gohlis
Leipzig, Duviter upd Humbolt, 1891.

Iteprtnted from the Report of the city of Latpefg,
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Hastings, W. W. Anthropometric studies it Nebraska. American physical °dues-
tion 'review, 5:53-66 (1900). .

Also in National education association of tJte United States. Journal o ings and d addresses,

1800. p. 1076-84.
In this investigation 15 measurements were made on 2,500 publisechool children of Nebraska. Con-

clusions are given as to comparative weights of boys and gide, physical welt being and mental GM,
ciency, height and nationality. Tables are given showing average height and weight, for boys and girls,
for different ages and different grades.

Brief r6sum4 of Quetelet's treatise On man. American physical education
review, 3:258-69; 309-18; 366-76 (1898). '

A gook summary of this book, which is anthropological rather than anthropometrical in fts content.

Health and growth of sch.00l children. In National education association of
the United States. Journal of proceedings and addressee, 1903. p. 769-75.

A summary which first takes up the methods of ascertaining the normal periodic increase of growth,
and secondly, the practical methods of comparing the individual child with this known standard.

---- A manual for physical measurements. Now York, Macmillan co., 1902!
112 p.

The best summary from an anthropornetrical standpoint so far published. A large amount of com:
partitive material has been included and many practical suggestions given. A good bibliography is
appended.

Ilergel, G. Wu ist auf dem gebiete der kOrperlichen ausbildung uneerer mittel-
schuljugeud erreichbaro Zech. fair schulgesundheitspflege, 10:333-34 (1897).

A brief discussion leading to other papers on physical training.

Hertel, A. Neuere untersuchungen Ober den allegemeinen gesundheitezustand
echtiler und schillerinnen. Zech. f Or schulgesundheitspflege, 1:167-83; 201-15
(1888).

A comparison is made between age, height, and diseasesof children between the ages of 6 and 17 as
shown by Hertel's report, a report of the Danish commission and a report of the Swedish commission.
The emphasis in the article is placed on the relation of disease to Rh ysiologicah growth.

Overpressure in high schools of Denmark. Tr. by Godfrey Sorenson. New
York, Macmillan co., 1885.

This is an English translation of lfertel's book which discussers the question of growth anOlt revalence

of chronic diseases among children of different ages.

The report of the Danish commission. (1882.)
This report takes up age, Itaigth of work, time at home and school, height, weight, and the common

diseases, and a comparison is made between the pupils in the higher and the volloichulen. 17,596 boys

and 11,646 girls ,Ivere included, both In Copenhagen and in the country.

Heat, W. lleetirnmung dee gewichtes und messungen der kOrperliinge bei einem kinde
im ennen und zweiten el.41:jahrn. Archly fur .gynaekologie, Berlin, 17:150-52
(1881).

Hitchcock, E. (a) Anthropometrical data based upon nearly 3,000 measurements
taken from etudenta. Amherst, 1888.

Included In program of exhibition of physical exercises (a, b, c, d, e).

(b) Avgrage and mean anthropemetric data of Amherst college students.

.Amherst, 1888.
A series of elaborate tables.

(c) The gain in physical strength of college students. Amherst, 1892. Two
tables.

(d) Physical growth of. Amherst students. Gain between freshman and senior

years. Amherst, 1892.
(e) The distribution of physical measurements shown in the different yearsof

college life. Amherst, 1892.
Anthropometric statistics of the students of Amherst college. In American

statistical association, (Quarterly publications) Boston, 1893. v. 3. p. 588-99.
A summary of the stet/sties" work of the department of phystoaleduesuais.
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Hitchcock, E. Comparative study of measurements of male and female students at
Amherst, Mt. Holyoke and Wellesley colleges. In American association for the
advancement of physical education, 1891. v. 6. p.-37-42.

A discussion of Dr. Bowditch's paper on percentile grades, accompanied by three tables. The first
table gives the average measurements of 2,000 students; the second, the means rather than the averages
for 2,088 students; and the third, the average measurements of 320 college men between 21 and 22 years

ef of age.

The need of anthropometry. In American acsociation for the advancement of
physical education. 1887. v. 3. p. 3-8.

A discussion of the history of anthropometry, together with suggestions on how to take measurementsaccurately.

Physical measurements, fallacies and errors. In American association for the
advancement of physical education'' 1887. v. 3. p. 35-42.

Dr. Hitchcock meats the conclusion in this discussion that "human measures increase with height,
always understanding that the law will no' include some of the tests of strength." A criticism of the
Ilemenway charts is also included.

The result of anthrojxanetry as derived from the measurements of the students
in Amherst college. Amherst, Mass., Carpenter & Morehouse, 1892. 7 p.

Contains several reports.

A synoptic exhibit of 15,000 physical examinations. In American association
for the advancement of physical education, 1890. v. 5.

Seeley, II. H., and Phillips. The anthropometrical manual tCf Amherst college.
Amherst, Mass., Carpenter de Morehouse, 1900. 40 p.

',Holmes, B. Order of physical growth of the child. in Illinois society for child study.
Transactions, 1897. v. 11. p. 201-15.

This article deals primarily with the influences affecting growth and gives two of Porter's tables.
A study of the growth of children, being a review of the work of Dr. Win. 't.

Porter of St. Louis. New York medical journal, 60:417-23 (1894).
A critidal discussion of Dr. Porter's work.

Hrdli6ka, A. Anthropological investigations on 1,000 white and colored children of
both sexes. In *New York juvenile asylum. 47th annual repose. New York,
Hollenbeck Crawford co., state printersy 1899. v. 47. p. 1- 86.

The author finds these children slightly Inferior to healthy children from good homed but attributes
It to neglect and improper nutrition. The report contains theresults of much painstaking anthropo-
metrical research and a discbssion on the stigmata of degeneration.

Hudson; G. II. A plea for a mole general recognition of phenomena of child growth
in education. Education, 14:466-77.

A general discussion In growth without empirical data or measurements, emphasizing the recapitubaton theory.
Hurd, K. C. On anthropometry. Times and register, N. Y. and Phila., 7:506-11

(1890).
This article takes up the question of the method and value of anthropometry and gives the data use,

In Galton's Antluropometrie laboratory. The author begins by making a plea for compulsory anthro-
pometry in our schools,- Some of the Francis Galton teats concerning the origin of the humanfaculty.
In American association for the.advancement of physical education, 1891. v. 6.
p. 80-96.

An application of Gilton's ineasurements to Bryn Mawr schools an 131570 Mawr college, including
some anthropometrio measurements.

Hutchinson, John. -Contributions to vitltatirttics obtained by means of pneumatic
apparatus for valuing the respiratory powers iiivelation to health. Quarterly
journal of the statistical society, London, 7:193- 21(1844).

Included on amount of the statistics and for the historical value.
On the capacity of the lungs and on tho respiratory functions, etc. Medical

chirurgical transactions, London, 29:137-252 (1846).
A very good pioneer study In lung capecity.

Jackson, W. A., jr. Graphic methods in anthropomet4. Physical education,
2:89-04 (1893).

Digniramailo charts on physical growth and proportions of different parte of the body.
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Jackson, W. A., jr. Tables of the anthropometric measured:tents of the WORM/ft

seminary students. The Willistonian, Eaelliampton, Mass. (1892). p. 140.
Karniteky, A. C. Zur physiologic des wachetums and der entwicklurig des kindlichen .

organismus. Jahrbuch fur kinderheilkunde, 68:462-74 (1908).
Karstiidt, F. Ober dam wachstum der knaben vom 6. bis 16. lebensjahre. Zech. fur

schulgesundheitspfleges 1:69-74 (1888).
The growth of boys in height furnishes the object of this study. It is based on 4,274 semiannual

measurements over the years from 6 to 16 (not consecutive measurements on the same itmlividual).
Maximum and minimum heights and increments are given. The measurements were taken in the
115hrea burgerschule I In Brealau.

Kellogg, J. II. Outline studies of the human figure, comprising 118 figures which
embody the results of several thousand observations, embracing studies of a
number of differmit civilised and uncivilized races. Chicago, Battle Creek, Mich.
[etc.], Mod. med. pub. co., 1893.

-- The value of strength tests in the prescription of exercise', and a comparative
study of the strength of individual groups of muscles, and of Homologous muscles of
men and women. in Aineitican association for the advancement of physical
cation, 1896. p. 49-75.

The value of strength tests in the prescription of exercise, and a comparable study of the strength of
Individual groups of muscles and of homologous muscles, In men and women, are 'iven In this report.
Many physical measurements of different parts of the body are included.

Key, .Axel. Liiroverkskomit6ns betankanae, III. Bilage.E. Kongl. boktrycheriet.
Stockholm, 1885. 2 v.

Edited In Dorman by litIrgerstein. Schulhyglenische untersuchungen, Hamburg, 1089.
A report of the Swedish commission of which Key was appointed chairman In 1882. /About 15,000

boys and 3,000 girls were examined. Most of the book is concerned with hygienic investigations and an
Important contribution is made bearing on the relation of disease to nodes of growth. The study of the
height and weight extends from the age o16 to 20 years.

Die pubertittsentiarlung unddas verhaltnie derselben zu den krankheit-
serscheinungen der schuljugend.

Reprinted from the proceedings of the 10th international oongress of medicine, 1890. v. 1. p. 06;130.
Schulliygienische untersuchungen. Leipzig and Ilambilrg, L. BUrgerstein,

1889. 34611.
Key found in Sweden that liability to sickness decreases with Increasing rate of grow th, and Laurance

with decreasing rate of growth; therefore one may be taken as the measure of the other.
King, I. Id easurenients of the physical development of two aildren. Journal of

educational psychology, 1 : 27-86 (1910).
An important Individual study of the author's two boys7bne between the ages of h and 6 years,..0d the other for the first three years. Fourteen measurements besides height and weig re included.

Kirchhoff, A. Zur statistik der korpergroese in dem Saalkreiso zu Halle and dem .
Mansfelder Seekreise. Archiv. tilt anthrop., Braunschweig, 21:134-43 (1892-93).

In this investigation, which was carried on In 1882, Dr. Kirchhoff makes some very Interesting com-
parisons. 2,637 measurements were made in the Baalkvelse and 2,812 on the Seekrelse.

In a distribution chart arianged on Eisenben the proportion was '1,530 millimeters to 1,880 milli-
meters as compared with 1,520 to 1,785 on ROennerm

Kirkpatrick, E. A. Physical growth and development. (Fundamentals of child
study.) New York and London, Macmillan co., 1907. . p. 15-30.

A brief but suggestive dialogical on the general problem of grperth.
Koamowski, W. 'Ober gewicht and wuchs aer kinder der armen in Warschau.

Jahrbuch fits kinderheilkunde, 39:70-76 (1895).1 4
Kottelman, L. Die kOrperverhaltnisee der gelehrtenechtiler des Johannaeus in
' Hamburg. Zech. des koniglichen preuseichen statistischen bureaus, Berlin (1879.

An Important Investigation based on measurements in hefght, weight, and lung capacity of 115 boys
from 10 to 15 years of age. e

Landsberger, . Das waehetum der knaben vom 6. bis awn 13. lebensjahre.
tech. fog echulgeeundheitapflege, 1:65-69 (1888).

See Karstidt.
An important Investigation based on consecutive measurements of 37 children between the ages

of 6 and 13. Many other moeuremanta are include4 and a comps:loon is shade with the work of
Etowditch and other Investigators.
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Landeberger, -. Das wachstum im alter der echulpflicht. Archiv fur anthrop.,
Braunschweig, 17:229-64 (1888).

A report of the growth of 104 children through a period of five years.
Lane, W. A. Slime of the laws which influence the growth of children.. In Inter-

national cow* of hygiene. Proceedings. London, 1892. p. 103-9.
A general discussion.

Lange, E. Die gesetzmassigheit im langenwachstum dee menechen. Jahrb. der
kinderheilkunde; 57:261-324 (1903).

Lee, A., and F. K. Data for the problem of evolution of man. In Royal society.
Phil. transactions. London, 1901. v. 196. p. 225-64. Series A.
A good treatment of the general problem of physical development.

I Lee, C. A. A table showing the physical characteristics of the United States Senate.
Buffalo medical and surgical journal, 6:390-96 (1866 -87).

Leahaft, -. Materials for .the study of the years of school life. Health (1879 -80).
p. 12741.

Russian, cited by Sack.
Liharzik, F. Der bau und die wachetum der menschen. Sitzungsberichte

koniglichen akademie in Wien. Mathematisch-naturwissenschaftliche klarse, fib-`
theilung, 2:44 (1861).

Das geeetz des menschlichen wachstums. Wien, Carl Gerolds aohn, 1858. 188,

A good pioneer study of measurements of the head and chest.
Lincoln, D. F. Anthropometry individualized. In American aasociation for the

advancement of physical education, 189G. p. 4-11.
41, A practical paper with some very good observations on sexual maturity.

Idacdonalci, Arthur. Experimental study of children. In U. S. BureatLof education.
Report of the Commissioner for the year 1897-98. v. 1. p. 989-1204. v. 2. p.
1281-1390.

An extensive study of numerous physical and mental measurements of white and colored children
in Washington. A number of comparisons of head measurements are made, and it is concludedaat
white girls ha% e a greater standing height and sitting height than colored girls, but colored chMen
have a greater weight than white children. Children of the laNtoring class are superior in height, sitting
height, and weight to those of the nonlaboring class, which confirms the results of Roberts, Bowditch,
and Baxter. Girls are superior to boys in their studios. Children with abnormalities are inferior in
height, weight, and the other measurements Included.

Many charts, tables, and illustrations are given, and a bibliography is appended.
Neuere amerikanische arbeiten auf dem gebiete der kindertorschung. Zech.

fur plidagogische peychologie, 2:112-21 (1900).
Cher korperweesungon an kinder'. Deutsche tech. (Or auslandisches tinter-.

richtswesen, 4:253 -66 (1899).
A translation of the previous article.

Mailing-Hansen, P. R. Einige resultate der tliglichen wagungen von 130 zoglingen
des kOniglichen taubstummeninstituts in Kopenhagen. In Congress periodique
kntenational des sciences medicales, Kopenhagen. v. 3. p. 103-19.

This is en address covering the subject of seasonal variations, and u-consideration of the effect of
change of diet on growth in weight at different times of the year.

Perioden im gewicht der kinder und in der sonnenwarme beobachtungen.
Kopenhagen, 1886.,,yr. 3. p. 2'68.

Uber periodicitAt im gewicht der kinder an tAglichen wagungen. Kopen-
hagen, 1883. v. 1. p. 35.

An extensive and careful treatment of the seasonal period of growth.
Uber periodizitAt im gewicht der kinder. Kopenhagen, 1883. 35 p.

Deals primarily with the seasonal and daily variations in growth due to climatic) conditions.
Meek, K. Volummessungen des menschlichen korpers und seiner einzelnen theile

in den verechiedenen alterstufen. Zech. fOr biologie, Munchen und Leipzig,
31:12647 (1894).

Or
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Mereshoffsky, K. On the results and methods of the investigation of the physical
develdpment of children.

Brochure. Russian, cited by Back. Not accessible to the writer.
Meuman, E. Vorlesung zur einfuhrung in die experimentelle padagogik. Leipzig,

Engelman, 1911. P 725 p.
The third chapter of this book contains a very valuable chapter on growth. A bibliography Is

appended.
Michailoff, . Materials for the estimation of physical development and dis-

ease in the village school of Russik in the province of Moscow. Moecow, 1887.
Russian. cited bY Sack. Not accessible to the writer.

Niisawa, Tadasu. A few statistical facts from Japan. Pedagogical seminary, 16.104-
12 (1909).

In 1901 the Department of education of Japan measured the heights and weights for 889,014 children
and Dr. Misawa reports the results of this study in the above article.

Miwa, Norhiva. A study upon weight from 3 to 80 years of age. Tokio I--Gauk
ZwaiZaturnshi (1893) v. 7. no. 9.

These measurements begin in the kindergarten and extend through the schools and to adults from
other sources. A study of the effect of the weights in different classes of society is included, to-
gether with the problem of maturity.

Moon, S. B. The growth of boys. In American association for the advancement of
physical education, 1896. p. 19-23.

A brief article giving the measurements in a percentile table fur 150 Istyy alio are measured annually
from 11 to IS years of age.

Measurements of the boys of the McDonegh school for 1881-91. McDonrgh
school, Md., 1892. 46 p.

The question of growth at puberty. American physical education review,
4:294-98 (1899).

Data are given with a view .of testing Bowdftch's law specifically- In regard to retardation before
pubescent acceleration. The law Is not satisfactorily confirmed. It is concluded that "pubertal
attainment has but little, if any, effect upon the rate of growth, at least In many case."

Morey- Errant, D. Unity of the periods of growth in a mail. In Illinois society for
child study. Transactions, 1898. v. 4. p. 84-91.

A general discussion bearing primarily on puberty.
r/e%Morse, W. H. The baby's growth. Virginia medical mplithly, 13:392-95 (1886-87).

A brief study of the weight of Infancy, showing the comparative stages of physical development.
Muller, G. Alphonse Bertillon's method for the identification of criminals. Anthro-

i pometric identifications. Instructions for taking measurement's and descriptions.
Joliet, Ill., 1887. v. 8. p. 84.

A tactical guide for criminologists.
Nagorsky, . The influence of schools on the physical development of children.

St. Petersburg, 1881.
Russian, cited by Back. Not ecostdble to the writer.

Oppenhsim, N. Development of the child. New York, Macmillan co., 1898. p.
1-92.

A good general treatment of growth, without statistics or original measurements.
Pagliani, L. Sopra alcuni fattori dello sviluppo umano-richerche anthrtllometriche.

In Atti dell r. Awed. di ecienze di Torino, 1875-76. v. II. p. 694 -760.
Alec In Arch. dl agt. top. ed etnol. Italians, 6:124117 (1676).
The children we examined and measured in Turin apd the accompanying tables give the effect

of growth under favored and under less favored conditions, together with the effect of exercise off the
development of the lung capacity 4bori.

Lo eviluppo urtulbo per eta, Basso, Condizione eociale ed etnica studiato reel
peso, stature, circonferenza toracica, capacity vitale e forre muscolare. , Giornale
della Societe. italrena d'igiene, Milano, 1: no. 4, 357-76; no. 5, 453; no. 6, 589-608
(1879).

Paillot de Montabert, M. P. Tralt4 cpmplet de la peinttat. Paris, J. F. Delion,
1828-29. 862 p.
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Pearson, K. Growth of St. Louis childre n. Nature, 51:145-46 (1894).
4111

In this investigation Dr. Pearson summarizes Gallon's percentile methods and says that it la now
acting as a distinct hindrance to statistical theory in an unexpected way, since it does not require the
investigator to publish his raw material. A criticism is given of Dr. Porter's work on this basis, since
the material is only given in the form of percentiles or in diagrams of the "Orgive" curve correspond-
ing to the integral of the frequency curve.

Peckham, C. W. The growth of children. In Wisconsin. Board of health. Report,
1881. v. 6. p. 28-73.

About 10,000 children in the various schools of Milwaukee were measured and examined In Iasi.
ranging In age from 4 to 18 years. Eleven plates and 13 tables giving the rates of growth by natIonalit y
are included.

Various observations on growth. In Wisconsin Board of health. Report,
1882. v. 7. p. 185-88.

This investigation showed there were certain Important differences In the rates of growth of Boston
children and Milwaukee children.

Porter, W. T. Anthropometrical measurements in schools. Educational review,
11:126-33 (1896).

A practical discussion of the study of physical growth from the educational standpoint.
The growth of St. Louis children. In American statistical association.

(Quarterly publications), 1894. v. 4. n. B., p. 28-34.
Also in Academy of science of St. Louie, 1894. vat. p. 263-380.
This is one of the most significant investigations so far made, including measurements in height,

weight, and span of arms, strength, girth, Measurements of face and head, based on 34,354 children.
A careful discussion of statistical measurements is included. There are 51 tables given in-percentile
grades and 46 plates. A bibliography is appended.

- On the application to individual school children of the moan values derived
from agthropological measurements by the generalizing method. In American
statistical association. Boston, 1892-3. v. 3. n. a., p. 576-87.

A discussion of the significance of deviations above or below normal height and the requirements of
a proposed system of physical measurements.

The physical basis of precocity and dullness. In Academy of science of St.
Louis. Transactions, 1893. v. 6. p. 161-81.

In this Investigation, which is based on the previous one, Dr. Porter gives 15 tables and 2 charts, treeing
the development by age of dull, mediocre and precocious boys and girls and mainiains that " Precocious
children are heavier and dull children are lighter than mon children of the same age "

The relation between the growth of children and their deviation from the
physical type of their sex and age. A Academy of science (4 St.. Louis. Transac-
tions, 1893. v. 6. p. 263-80.

In this Investigation Dr. Porter oompires the growth of the school children In the Freiburg with
those In St. Louis and concludes: "The .paychologies? difference between the individual children In an
anthrepometric series and the physical type of the aeries is directly related to the q.ulckness of growth."

- Remarks on the use of anthropometrical instruments in schools. In American
association for the advancement of physical education, 1896. p. 158-64.

In this article Dr. Porter bases his discussion on the fact that " the average or other central value of
the group of properly related measurements gives an Idea of the character of the grou " Emphasis
is laid on types, and we are told that percentile grades can not be used as yet for prfllction of future
size.

It Is recommended thatihe annual record of the height and weight of every II be kept, and that
all pupils, whose height and weight ratio is above the 75 or below the 23 penis a grade of their age,
be *toed under special supervision in order that they may not be overtaxed the work required of
normal pupils.

- Untersuchungen der echulkinder in, bezug auf die phfysiechen grundlagen
ihrer geiatigen entwicklung. - Verhandludgen der Berliner anthmpologischen
gesellschaft (1893). p. 337-54.

A translation of the former article.

Quetelet, M. A. De la statiatique eonside.r4e sous le rapport du physique, du moral et
de 'Intelligence de l'homme. In Commission centralo de statiatique.
Bruxelles, 1860. v. 8. p. 433-67.

An anthropological discussion dealing principally with marriage and only indirectly bearing on
Physical growth.
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Quetelet, M. A. Dee proportions aux corps humain. Academie royale dee sciences, dee
lettree, et des beaux-arts de Belgique. Bulletin. Bruxellee, 1848. v. 15. p.16-27.

A discussion of the Eg.yollans, R' .fns, and Indians.

Recherches our le poide de l'homme aux differents ages. In Academie royale
doe sciences, des lettres et dee beaux-arts de Belgique. Bulletin. Bruxelles, 1832-
34. v. 1. p.20 -24.

Sur I'homme et le development de see facultee, ou semi de physique sociale.
Paris, Bachelier, 1836.

Pioneer work in the field of anthropometry, which studies records from the standpoint ofan artist
as well as of a scientiu.

Sur lee Indiens Ojib-be-was et lee proportions de leur corps. Academie
royale des sciences, dee 'caret, et des beaux-arts de Belgique. Bulletin. Bruxellee,
1846. v..13. p. 70-76.

A brief scientific study of three Indians.
Sur les proportions de la race noire. In Inter. cong. f. ech. hyg., 1854.

v. 21. p. 96.
Sur lee proportions de hommee, qui se font retnarquer par un excise ou

defaut de taille. In Academie royale dee sciences, des lettres, et des beaux -arts de
Belgique. Bulletin. Bruxelles, 1847. v. 14. p. 138-42.

A short summary with references to 00b-be-was Indians.
Quirsfeld, E. Untersuchungsergebnioce physischer und geistiger entwicklung bei

1014 kindern root 1. his. 8. schuljahre. Prager wochnschr., 32:653-56 (1907).
Translation in International congress on school hygiene. 2d. London, 1907. Proceedings. p. 214-16.
A study of the physical and mental development In early childhood.

Vortrage: Zur physischen and geistlichen entwicklung des kindee wahrend
der ersten schuljahre. In I nter..cong. I. tech. hyg., 1904. v.3. p. 128 -34.

Art:refill study of,physical conditions of children during the first years of school, followed by a discus-
sion by F. A. Schmidt, E. Bayr, and Emu Dr. Krukenberg.

Ranks, 0. Beitrage zur frage des kindlichen wachstums. Archly. ftlr anthrop.,
3:161-80 (1905).

See also Der Mensch, 2:130 -57.

A very careful study of about 2,500 children, with many measurements and tables.
Der Mensch. Leipzig, Veil d. bibl. Instit, 1894-1900. 2v.

Chapters 2 and 3 of vol. 2 contain excellent material on growth and many tables from Europe and
America. An excellent treatise.

Reuter, F. Beitnige zuranthropologie Ilinterpommerns. Kindermossungen. Archly.
filr anthrop., 28:288-388 (1903).

A careful experimental study based on 373 children, with many,measurernents, graphs, and Indices.
Richards, A., and Little, B. B. A proposed standard chart to show the proportions of

American females. In American association for the advancement of physical
eclucarion, 1896. p. 30-34.

A detailed chart Is given showing relative measurements.
Rjetz, E. Das wachetum der Berliner echulkinder wahrend der schuljahre. Archly.

(Or anthrop., 1:30-42 (1903). neue folge.
This investhmtIon is based on a study of 5,134 Berlin boys and girls between the ages of 6 and 19,

and includes the comparison between children from different types of schools. Twelve tables are
Included and one chart, with corresponding curves for tha gymnasts° and hihere pollute° and the
genteindeschulen. A comparison is also made between the children of the better classes and the
poorer classes at Hamburg, Berlin, Italie, Cablis, Saalfeld, Stockholm, Denmark, England, Boston,
Turin, Warsaw, and Freiberg as outlined by Burke, but less complete, the numbers of indiviciltals not
being included.

K5rperentwicklung and geistige begabung. Zeitechrift ftlr echulgesundheite-
pflege, 19:65-98 (1906). 4 .

Roberts, C. Manual of anthropometry. London, L. Churchill, 1878. 118 p.
This Is an Important manual containing much anthropomethe material and an extensive bilallogra-

. phy. The height, weight, and mutual increments of 7,709 boys and men of favored class between 10 and
30 are Included. 'There are also many other tables, one including height, weight, and chest girth of near-
born infants; another of the avenge height, weight, and cheat girth of the artisan clams betWeen the
ages of 4 and zo. A careful comparison is made with Dr. Bowditoh's Work in Boston.
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Robertb,,C. Memorandum on the medical inspection and physical education in sec-
ondary schools. In Royal commission on secondary schools of England. Report.
v. 5. p. 352-74.

TeeThis report deals primarily with the relation of weight and height to hygienic oonditions, and the
th rate at various ages.

The physical requirements of factory children., In Journal of the statistical
society. London, 1876. v. 39. p. 681 -733.

An excellent study including height, weight, and chest girths. Comparisons are made with Quote let's
data.

Rubner, Das wachstumproblem und die lebenedauer dee menechen und einiger
, siiugethiere vom energiechen etandpunkte betrachtet. Berlin, 1908. 16 p.
Ruechenberger, W. S. W. Contributions to the statistics of human growth. American

journal of medical science, Phila., n. s. 54:67-70 (1867).
Rustow, A. Vergleichende beobachtungen fiber den einfluse der erniihrung mit der

brut und der k tkuitichen erniihrung auf des gewicht und den wuche (Binge) der
kinder. Jahtb. f Or kinderheilkunde, Leipzig, 16:86-132 (1880-81).

Sack, N. Brustdurchmesser und des kerpergewicht der knaben in den hoheren
schulen Moskau'e. Aus dem Ruesiachen Obersetzt von Prof. Dr. Eriemann (1892).

Ober die kOrperliche entwicklung der knaben in den mittelechulen Moskau's.
Zech. ter echulgesundheitspflege, 6:649-63 (1893).

A verysimpornun study containing buoy references to the work of others, a bibliography, and oom
perative tables.

Sargent, D. A. The physical proportions of the typical man. Scribner's magazine,
2:3-17 (1887).

A semlpopular article giving methodsr of measuring and testing in the physical edutedt4of men,
with throe charts which show at a glance the relation of site, strength, symmetry, and opmect.
Theo charts have had great influence in laboratories tor physical measurements.

The physique et scholars, athletes, and the average student. Popular science
monthly, 73.248-56 (1908).

A study of 15 groups of men from 1to 28 years of age, all excepting one group being Harvard stn.
dents -- football players, crew men, strong men, scholarship men, etc. A table of the average height,
weight, and strength of each group is given, the tallest and heaviest being university crew and football
men, the shorteett and lightest being "stipend scholarship" men.

Report on the anthropometric measurements. A schedule of measurements
with directions for making them. In American association for the advancement
of physical education, 1886. v. 2. p. 6-15.

A significant guide for the making and recording of measurements
Hitchcock, E., and Anderson, W. G. Report of the committee on statistics

appointed by the association in 1885. In American association for the adVance-
ment of physical education, 1888.

A comprehensive summary of what measurements should he taken and how it should be done,
including detailed methods, tests, and a din oolen of the condlUons of the body.

t, Emil. Die ktirpergrtieee und des gewicht der schulkinder des kreiees Saalfeld.
Archiv. f Anthrop., 21:385-434 (1892).

A comparative study of the growth of boys and girls between the ages of 6 and 13 in different localities
in Germany.

Schmidt-Monnard, K. Gewichts- und lingenzunahme bei kindarn. Tech. fur
schulgeeundheitspflege, 9:317-23 (1896).

A reply to "Ober den einfluss der jahreueit and der echo!e auf des wachatum der kinder."
Die chronieche krinklichkeit in uneaten mittleren und hdheren schulen.

Int. mod. cong. zu Moekau, 1897. Zech. fur echulgeeundheitspflege, 11:593-620;
12:666 -85 (1897).

In an investigation made in Halle on 5,103 boys and 3,200 girls in the hlgti and middle schools, the
writer studied the bhronic diseases, fatigue, etc., in respect to effects, and growth in height and weight
In individual children through the fourteenth year.

Ober den eindute der jahreezeit .und -der echule auf des wachatum der
kinder. In Jahrb. Mr' kinderheilkunde, 1895, v. 40 (1895).

summary fn &ch. filieschulgesundheitsptlege, 7:626-638 (1804).
A study of the growth of 190 children from Haile, with yearly mawureinenta from 1 to 12 years.
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Schultz, G. Bericht Ober die messungen an ihdividuen von venschiedenen nationen.
In Acathcmie imperial(' des sciences de St. Peteraburg.' Bull. d. 1. ch;sse physico-
tnathematique. 1845. v. 4. p. 22G-30.

A comparative study of 63 Russiana, Jews and Negroes.
Some new anthruiximetrical data. Yale medical journal, v. 2 (1895-96).

Schuster, E. First results from the Oxford anthropometric laboratory. Biernet rika,
8:40-51 (1896).

Schwartz, E. Anthropology (Novara expedition). A system of anthropometrical
investigations as a means for the differential diagnosis of the human races. Vienna,
1862. 24 p.

Seaver, J. W. Anthropometry and physical examination, for practical use in connec-
tion with gymnasium work and physical education. Meriden, Conn., Curtis-Way
co., 1909. 191 p.

This is an important contribution to the general subject of anthropometry and contains 15
chapters on various anthropometric subjects. Chapters'', Si and 9, in graphic anthropometry the law
of growth, and percentile methods of tabulation, are particularly gal. A number of important charts
and tables are included.

Anthropometric tables arranged from the measures of 2,300 students. New
haven, 1889.

Sergi, G. An anthropological cabinet for pedagogic purposes. Education, 7:42-49
(1886).

In his discussion on the formation of an anthropological cabinet Dr. Sergi gives a detailed biographical
chart, Including both physical and mental observations, together with remedial agencies and educa-
tional MRISIIIIV.

Shbankoff, . The influence of the common school on the physical development
of .pupils. Messenger for legal medicine. v... 3. (1889.)

Russian cited by Sack. V
Shoat, John. Differences in weight and stature of Europeans and some natives of

India. In Ethnological society. Transactions. London, 1863. v. 2 n. s. p. 213.
Shuttleworth, G. E. The health and development of idiots compared with mentally

sound children of the Bathe age. In Association of medical officers of American
institute for idiotic and feeble-minded persons. Proceedings, 1876-86. p. 315-22.

Aim published by J. B. Lippincott, Philadelphia, 1177. f See also Tarbell. D. G.)
A very good paper on the growth and mortality of metaily deficient children, with valuable tables

and height and weight curves.
Silbermann, J. T. Proportions physique ou tiaturelles du corps humain exprimees

en mesuros metriques et rapportees a la taille de 1.60 tn. In Academie des sciences.
Ctsnpt. rend. Paris, 1,856. v. 42, p. 454-56, 495-97. v. 43. "p. 1156-57.

A study of 511 Men from 156 mm. to 184.
Simon, T. Recherches anihropometriques sur 223 garcons anorinaux agie de 8-23

ans. Annee psychologique, 6:191-247 (1899).
A very careful study of 223 boys, with measurements and a rdsumI of the work done by others, and

including comparative tables.
Smedley, F. W. Report of department of child -study and pedagogic investigation

of the Chicago public schools. Chicago, 1900. v. 2, p. 10-48.
This report Is the continuation of the work started by W. 8. Christopher. It contains tables and

obartsof norms resulting from the measurement of height, weight, vital capacity, grip, and the use of the
ergograph with Chicago public school children, and a discussion of the correlation between these results
and school standing.

Soame.q, H. A. The scientific measurements of children. London, 1891. 15 p.
Segal, N. J. Anthropometrical researches in the Provinces of Jgroslav, Koetroma,

and Vladimir. In 8th Congress of Russian naturalists and physicians. St. Peters-
burg, 1890.

Stanway, S. Results of investigations made into the ,vmparatiN4) health con-
dition of factory and non-factory children in Manchester and Stockport. Report of
Factory commission. London, 1833. -

Ilr. Unwell, chairman..

al
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Sternberg, G. Physique of acepted recruits and reenlisted men of United States
army. In report of the Surgeon general, U. S. A., to Secretary of war, Washington,
1893. v. 20. p. 226-27.

Stevenson, W. On the rate of growth in children. In 9th International medical
congress. Transactions. / Washington, 1887. v. 3. p. 446-52.

On the relation of weight to height and the rate of growth in man. Lancet
clinic, London, 2:560-61(1888).

in this scientific report Dr. Stevihson gives 4 tables and 2 charts, and maintains that had we the
means of scientifically comparing the relaticm of weight to height and of drawing conk .sions therefrom,
such data would be as frequently supplied as Is now the daily temperature. Tlie first table checks
up the height and weight In inches with yearly increments for boys and girls between the ages of 5
and 18. The height and weight indices are also given, and a comparison between the heightand weight
coefficients of laboring and nonlaboring classes.

Stieda, L. eber die anwendueg der wahrscheinlichkeiterechnung in der antho-
pologischen statistik. Archiv. far anthrop., Braunschweig, 14:167-182 (1882-83).

An extensive, theeretical discussion of measurements, with, graphs.
Stockton-Hough, y. Statistics relating to seven hundred births (white) occurring in

the Philadelphia hospital from 1865-72. Philadelphia medical times, 1692-94
(1885-86).

Stoneroad, R. /Physical education of girls during childhood and pubescent period.
In National/education association of the United States. Journal of proceedings
and addressee, 1910. p. 936-41.

A series of/suggestions of.a preventative or remedial nature rather than an analysis of growth.
Story, W. W. The proportions of the human figure, according to a new canon for

practical use, with a critical notice of the canon of Polycletus, and of the principal
ancient and modern systems. London, 1866. 63 p.
1 A detailed study et parts of the body, with many allusions to the work of classical artists.

Der ktorper dee kindee, file eltern, erziehert-krzte und
Stuttgart 1903. 250 p. -

Wee stum und proportionen des menschen vor und nach der geburt. Archiv.
far anthrop., 8:287-97 (1909). Neue folge.

A good dboussing growth before and after birth and giving many drawings and graphs.
Steet, G. C. Notes on the development and growth of boys between 13 and 20

years of rise. In St. Georges hospital, London. Report, 1874-76.
This is an important reference.

Suligoweki, F. Kilka slow o potniamch antropometrycznych mlodziezy gimnazyum
mezkiego w Radomin. Afedyeyna, Warszawa, 15:512, 544, 558-59, 641-0887).

The anthropometrlc measurements of pupils in the gymnasium of Radom.
This investigation deals primarily with statistics in height and weight, together with other measure-

ments and personal characterbtics of 1,783 males between the ages of 9 and 21.
Swain, F. Anthropometric measurements. In American association for the advance-

ment of physical education. Proceedings, 1887. v. 3, p. 43-50.
A discussion of the materials required for physical measurements and how to use them.

Tallant, A. W. A medical study of delinquent girls. In American academy of medi-
cine. Bulletin, 1912. v. 13, p. 283-93.

A study of the physical development of the delinquent girls at 8Ieightonfarm, Pennsylvania. These
girls are about normal In height and weight when compered with Bowditth's norms, but have many
sense defects, while 20-25 per cant have venereal diseases.

Tarbell, G. G. On the height, weight, and relative rate of growth of normal and
feeble-minded children. In Association of medical officers of the American insti-
tute for idiotic and feeble-minded pemons.1 Proceedings, 1876-86. p. 188-89.

A short paper with height and weight curves.
In Assoc. med. Proceedings, 1888-89._

A pioneer study on the growth of feeble-minded, the value of which Is chitty in Its suggestive material,
sews few children are included and no statistics are given, although curves of growth ate included.

Taylor, J. J. Anthropometric notes on the inhabitants of Checkheaton, Yorkshire.
In Brilah'association for the advancement of science, 1897. v. 67, p. 607-10.

A comparative study of 20 men varying from 30 to f0 years of age and from 168.3 to MA cm. in height.
and 11 women from 30 36 years of age ranging from 148.4 to 143.7 cm. in height.



BIBLIOGRAPHY. 209

Taylor, J. M. 'The influence of bodily exercise upon length of life. In American
association for the advancement of physical education, 1897. v. 7, p. 61-74.

Contains a number of individual measurements, together with a detailed sketch of the athletic life
of William B. Curtis, and concludes that the harmful effects of violent athletic competitions are popd
tarty overrated.

Thomson, A. S. Observations on the stature, bodily weight, magnitude of chest, and
physical strength of the New Zealand race of men. In Journal of the Geographical ,
society. London, 1853. v. 23, p. 87. .

Thorndike, E. L. An introduction to the theory of mental and social measurements.
New York, Science press, 1904. p. 212.

An excellent book on how to handle mental, social, and physical measurement!. Chapter 12 treats
of the sources of error in measurements. and Chapter 1:1 gives conclusions and further references.

Physical growth of children. In Note's on child study. New York, 1901.
p. 21-30. (Columbia university. Contributions to philosophy; psychology, and
education.)

A very suggestive and valuable chapter, which serves to answer the question "just at what rate do
children grow and what are the slits they reach year after year?" Boas' averages and mean variations
are included and distribution figures for different ages, also a series of yearly incitements for growth in
stature for boys rend girls.

Titchener, E. B. Anthmpometry and experimental psychology. Philosophical
review, 2:187-92 (1893).

A discussion of the retation'between the anthropometric laboratory and psychological laboratory.
The main difference between the two laboratories Is one of aim and practice on the part of those who are
being trained. Training in the former depends less on practice and more on instruction than in the
latter.

Topinard, P. L'anthropologie. Paris, 1895. (Bibliothequo des sciences contem-
poraines. )

A general treatment on anthropology with exceptionally strong chapters on craniometry, and short
chapters on physical characteristics and growth.

Tyler, J. M. Growth in weight and height. In his Growth and education. Boston,
Houghton, Mifflin & co., 1907. p. 263-270.

One chapter from an excellent book on growth and an appendix which gives a series of compounded
tables for weight, height, and other measurements. A bibliography is appended.

The study of growth in children. In National education association of the
United States.' Journal of proceedings and addresses, 1908. p. 913 -16.'

Also in Journal of education, Boston, 88:113-14 (1908).
A good general dismission without measurements.

Vahl, M. Mitteilungen fiber 'dais gewicht nichterwacheener miidchen. In Cong.
periudique ipt. eci. med. Copenhagen, 1884. p. 120-25.

The girls In this school, repeng from 4 to 16 years, were weighed semiannually from1874 to 1883, and
the resulting increments and percents of gain show that there is a greater incr,..tgese in growth In weight In
summer than In winter.

Vaney, V. Le developpement physique des arrieret d'ecole. in Societe libre pour
Petude peyehologique de l'entant. Bulletin, 1909. v. 9. p. 26-29. 1907-8. v.8..
p. 108-14.

Viasemeky, N. W. Ismenenia organiama v periods sformirorania. St. Petersburg,
1902.

Modifications of orkaniams during the period of puberty from the age of ten to twenty.
This Is an important study containing 278 tables and 43 diagrams.

Viemrdt, H. Anatotnische, physiologische and pbysikalische date') Und tabellen.
3. neu bearbeiteto auflage. Jena, Fischer, 1906. 622 p.

Viemrdt, Karl von. Physiologie des kindeealters. Tubingen, Lanpp, 1881. 496 p.
Part I of this book, p. 219 to 291, , -Aetna a very good summary of physical growth In Issight and

weight, together with a bibliography, which, like many others, contains no page references and only
occasionally the volume.

Villerme, L. Note stir la taille moyenne dee habitants de Paris et stir lee proportions
des difformitle et infirmitee qui les rendeut impropree aux services militaires.
Annalee des sciences naturellee, Paris, 11:140 (1829).

7186°-14---14
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Vinogradpva-Lukkrekaya, L. K. Examination of height and weight of girls attInding
high'echools. Veetnik obah. hig. sudeb i. prackt mod., St. Petersburg, 21:67-186
(1894).

Rusdan.
VOA, C. Uber die peroidicitAt ion gewichte der kinder. Reprint from Ninny liner

med. wochenschr, 33:129-31 (1886).
Warner, F. Physical defects. In British association for the advancement of

science. Proceediugs, 1897. v. 67, p. 427-39.
Ads principally with physical defects.

r ''Report on the physical and mental condition of 50,000 children N4.1.11 in 106
schools of London. In U. S. Burequ of education. Report of the Commissioner for
the year 1890. v, 2. p. 1081-1188.

An Important report prepared for the dritish medical association and the Charily organization
society of London, and preliminary to the data included in the author's study of Albin/1i

The study of children and their school training. New York, Macmillan, 1897.
p. 16-33.

Weiner, C. fiber des wachstum doe monschlichen kOrpers. KitrIsruhe, 1890.
p. 3-23.

A monograph containing curves and tables giving the annual measurements in height. weight, and
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Weissenberg, S. Das wachatum dee menschen. Stuttgart, Strecker und Schroder,
1011. 220 p.
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Welker, F. Untersuchungen Ober bau und wachatum dee menschliChen schlidels.
Leipzig, W. Engelmann, 1862.

West, G. M. Anthropometrische untersuchungen (Sher die echulkinder in Worcester,
Mass. Archiv. fur anthmp., 22:13-48 (1894).

This Is a more detailed and elaborate study of the data included In the previous investigation.
. Growth of the human body. Educational review, 12:284-89 (1896).

A general discussion from the educational point of view.
Observation of the relation of physical development to intellectual ability,

made on the school children of Toronto, Canada. Science, n. s., 4:156-59 (1896).
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the criteria index of precocity, Dr. West uses the teacher's Judgment, and appends a number of curves
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Worcester school children; growth of head, body, and face. Science, 21:2-4
(1893).
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between the ages of I and 21 In public and private schools of Worceeter.

Whipple, G. M. Manual of mental and physical tests. Baltimore, Warwick, and
York, 1910. 534 p. .
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plural subject p1 mental and physical tests. Chapter 2 treats of the general rules for the conduct of
tests; chapter 3, the treatmemt of measures; chapter 4, physical tests. The averages of Boas ( Burke)
and Smedley are used as nomea.

Windle, B. C. A. Anthropometric work in the schools. Medical magazine, London,
2:631-49 (1894).

Wieder, C. Correlation of mental and physical facts. Psychological re'viow (mono-
graphs) 3:1-82 (1899- 1901).
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.+Wiseler,C. Growth of boys; correlations for the annual increments. (1903.) Amer-
ican anthrojkolog;st, n. e. 5:81-88.

This is a verytant contribution to the study of growth based on the correlation of Increments of
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urements of children, Is based on average statures obtained by single measurements of large groups of
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from year to year. Thus, while we know that the average maximum increase In the stature of boys
occurs about the fourteenth year of life, we have no means of knowing how many boys reach theft
'Maximum before or after this point."

No imprints of three tablas (a, b, c, (1, e) were made and the data are inacceMble.
Wood, M. A. (a) Anthropometric table compiled from the measurements of 1,100

Wellesley college students arranged according to bodily heights. (1890.) (No
imprint.)

(b) Statistical tables, showing certain measurements of 40 freshmen Welles-
ley college at the beginning of November, 1891, and the end of May, 1891., after six
months of gymnasium training. (1892.) .(No imprint.)

(c) Statistical tables concerning the class of 1891 of Wellesley college, num-
bering 104 women. (No imprint.)

(d) Six comparative tables showing records of classcrews receiving training in
gymnasium and on the lake; of 20 students,receiving training in rho gymnasium;
and of 20 students receiving no training in the gymnasium. Wellesley college.

iPresident's report. Boston, 1893. p. 35-40. .

(e) Anthropometric table, arranged after the method of percentile grades, of
the measurements of 1,500 Wellesley college students. (1903.) (No imprint.) .

Woronichin, N. ortlaufende wagungen wahrend der dentition. Jahrb. fur kinder-
heilkunde, Leipzig, 16:133-43 (1880-81).

Wright, Elizabeth A. Physical training of post-adolescent girls. In National educa-
tion association of the United States. Journal of proceedings and addresses, 1910.
p. 942-46.

A general discussion on growth and physical training.
Wullerstorf-Urbair, B. von. Reim der eisterreichischen fregatte Novara um die erde

in den jahren 1857-59. Anthropologischer theil, 2te abtheilung. KOrpermessungen,
an individuen verechiedener menechenracen vorgenommen durch Dr. Karl Scherzer
and Dr. Eduard Schwarz, bearbeitet voh Dr. Weisbach. ' Wien, 1887. v. 4.

Wylie, A. R. T. Contribution to the study of the growth of the feeble-minded in
height and weight. Journal of psycho-astlienice, 8:1-7.

A study of the height and weight of feeble-minded children with the conclusion that feeble-minded
children are subnormal In height and weight. The feeble-minded, In height and wellgtpprOximate
the normal most cloeely at 10 years of age. A high mean variation is characteristic of the tab-minded.

Investigation concerning the weight and height of feeble-minded children.
Journal of psycho-asthenice, 4:47-57.

This investigation Is based on 161 boys and 174 girls from the Minnesota. The number was later
extended to 400 and is included in the preVious reference.

Zacharias, 0. Qber periodicitat in der govrichtazuntihme bei kindern.
mitth. a. d. gesamt geb. d. naturw. Berlin (1889.) p. 35-37; 57-60.

A general discussion with particular reference to the work of Melling-Ilansan.
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Zahor, J. W. Z. Report on the investigation tit certain physical conditions of school
children of Prague, including stature, weight, eye defects, and spinal curvature.
Prague, 1907. 44 p.

&being, Neue lehre von den proportionen des menschlichen kOrpers.. Leip-
zig, 1854.

Zhbankoff, -. The inftuesce of the common school. on the physicardevelop-
ment of pupils. Veetnik obshishestvennoy higieni, 1: 147-94 (1889).

Russian; cited by Sack.
See Messenger for legal medicine, 3 (1M89).

Zirkle, H. W. Interdependence of thkmental and physical. In his Medical inspection
of schools. In University of ColoradT Bulletin, 102. v. 1. p. 3-23

Contains ninny statistical tables from other authors, including Bowditch, Warner, Christopher, and
others, with suggestions for measuring and an anthropological chart.
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