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» - LETTER OF TRANSMITTAL

DEPARTMENT OF THE INTERIOR,
Brreav or EpreaTiox,
Washington, November 4, 1913.
Sir: There is & growing conviction on the part of teachers and
students of education that there must be & close relution between the
physical -and montal development of children and that this relation
mustbe known and respected. As yet, however, wo have little

-definite knowledge on the subject. Guosses and theories based on

scant and uhscientific observations are easily made and are numeraus.
Sound knowledge can be had only by careful scientific investigation—
thoughtful interprotation of accurate observations made undcr proper
control. The accompanying manuseript, b) Dr. Birfl T. Baldwin,
professor of psychology and odueation in Swarthmoroe Coll(“'v
émbodies tho rosults of a study of tho physical growth. aud the school
standing of a group of boys and girls between tho ages of 6 and 138
years observed consecutively and makes, I believe, & valuable contri-
bution to the literature of this sub* I r(\conunen(l that it be
published. as a bulletin of the Bureau Educuhon :
Respectfully submitted.
. P. P. Craxrox,
Commissiener.

L)

To the SECR;ETABY .OF THE INTERIOR.
o .




o

ERIC

Aruitoxt provided by Eic:

. FOREWORD.

Tt should now be r/ecognizcd that every child-has at least five
parullel ages: A chronological age, in years, months, and days; a phys-
wlogical age, indicative of physical growth and maturity; a mental
age, significant of intellectual capacity and ability; a school standing,
or padagogical, ago, denotative of relative position in-school grades;
sund a mgral or rdigious age. Theso ages may or may not coincide
in their stages of development. In a first-class school the school
statlding, or pedagogical, age and the mental age would bo the same.’

~This monograpl,aims to present the results of a study of the phys-
ical growth, or physiological age, and the school starding of a group

~of boys and girls from 6 to 18 yvears of age when observed congpeu-

tively. .

‘The scope or ficld of the investigation includes:

(1) Ascries of norms based on the height and age distribution, and
weight and agoe distribution; the averages and average variations of
individual 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 stmegdipg in marks, grades, and ages.

(3) The relation of physical development. in hclght weight, and
lung. capacity to school standing.

(4) A brief historical summary of the work in this field, with an
annotdted bibliography. i

The chicf value of the monograph consists in the fact that it is the
first attempt to follow consecutively the same groups of children
through the elementary and high schools, either in physical growth
or school stnnding, or the relation of the two. Since the curves.and
rocords represent individual hlstonos, they will be of permanent value.
The monograph also aims to give the presont status gf the problem
of physical growth.

The contents of the monograph are dncussed from four points of
view, in ordor to meet the needs of the wide range of interests of the
md1v1duals into whose hands it may fall. The aim, ¢, motheds,
and results of the investigation are first discussed undeme headings?.
() The genergl problem, which suggests the salient points without -
data or proof the second section; {IT) Theinvestigation, mcludes a de-
tailed treatment with* specunen charts and tables with- proofs and

~
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8 . s FOREWORD.

comraents; the third section, (III) .The statistical material, gives
practically afl 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 bidliography of 836 titles.

The conclusions drawn from the study are limited to the data at
hand, which have been ()btai.ped from a detfiled study of & limited
pumber 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 u
rule, come from “well-to-do” fumilics. The heredity and health
‘notes are given as far as possible for all whose growth curdes are
plotted. . The writer has been collecting his duta for several yeans,
and no effort has boen spared to sccure the best available material
in this counfry. .




A

"PHYSICAL GROWTH AND SCHOOL PROGRESS.

1. THE GENERAL PROBLEM. ' y

Tonchom pqv('holoomts physicians, and parents are necessarily
concerned with the physical ‘growth and mental development of boys
and girls. So much has been writtén within these two fields *hat
we are now in a position to ask more detailed and specific questions
in regard to particular periods or nodes of dcvelopment. In our
modern work in exponmentnl cducation we greatly need consecutive
studies through a long series of years, giving full, accurate, and syste-
mutic accounts of the physxcnl growth and school progross of the
sam¢ individuals. In previous studies, with a very few exceptions,
it has been the method to measure or sindy & large group of children
for one age, another group for the following age, nuother 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 menasured for 6 years of age, another 1,000 at 7 years -
of age, and another at 8, and so on. The averago for these groups .

gave some insight into how one ehild grew from year to year. ™

Tho present investigation makes an individual stddy of childrens

from three of the very best schools in America, and presents consecu-
tive observations as far ns these were available.” Tt aims to show,
aside from the conclusions that the data furnish, the urgent need
and necessity of life historics in all phases of educational work, if our

N

subject is to be developed Scientifically. The period covered.is from .

6 to 18 years of age, and the children have been under school medical

inspection, directed play, and phyglcnl education. That these factors .

aro important’educatiqnal agencics is shown by the fact that, on the
average, these children from the Horace Mann School, the Univer-
sity of Chicago Elementary anA\ngh School, and the Francis W.

- Parker School are taller and heavier than any other group of chil-

dren so far recorded among over & million studied. The 33,840

" measurements‘are. unusually good, since they have been made con-

tmuously on nudé children by trained anthropometrists who recorded
the age in days, the measurements in small umts and the various
-health notes. .

imong the’ mportnnt questlons that this monograph aims to help

answer are the following: What is the normal rate of growth for 8

- —.//f
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- 10 PHYSICAL GB(;V;EH AND S8CHOOL PBROGRESS, %
child within a given group? How do children grow from yesr to
- year? What are the periods of accelerated or delayed growth$
What relation does the growth of any one age or period have to
subsequent periods? Do children retain their relative positions in
height, weight, and lulzas 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 arc the best criteria of nutrition and
robustness of an individual? Are some children more mature phys-
iologicallf at a given chronological age than otherst If so, what
relation does this accelcrated phS'siologjcal maturity bear to growth?
How is growth enhanced, how arrested ? " 1
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, add 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 from Table 8. The 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 age 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 dverage mark, the age, and
-+ school grade from year to ybar in the school progress. These con-
* clusions may be found on pag% 79. t . .
Aftor the question of normal, accelerated, and retarded school.
.. .+ progress, has been discussed empirically, the relation of physical
et 7th to achool standing is taken up on pages 71-97 in regard to.
-Height, weight, and lung capacity, with educational corollaries.. The

tistical material follows, and after this the historical sunmary.
b 3 Sl A
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r *  PHYSICAL GROWTH ‘AND BCHOOL PROGRESS. 11

Il. THE INVESTIGATION. -
" (A) PHYSICAL GROWTH.
1» “THE DATA.

The investigation on physical growth, as here reported, is based
on the consecutive measurcments af yearly and half-yearly intervals,
or both, of 861 boys and 1,063 girls from the Univensity of Chicago
clementary and high schools, the Francis W. Parker School of Chi-
cago, and the Horace Mann School of Teachers College, Columbia
LUniversity. The records include consecutive messurements on the
same individuals for periods of from 3 to 12 years, giving a sum total
of 12,500 weasurcments for height, 11,220 for weight, and 10,120
for lun'g capacity, or 33,840 measurements. In the general averages
of Wie increments, the measurements of the Ilorace Mann School are
forfive or more consecutive years, and were taken, as a rule, at yearly
ntervals during the three fall months. The Francis W. Parker
records were taken semiamnually, during October and June, and the
University of Chicago sehools<semiannually in about one-fifth of the
records included and in the remainder annually. The individual-
*records from these latter schools contgin, in the distribution tables,
i few consecutive medsurements for periods of less than five years.

The measurements were made by the regular trained examiners
and anthropometrists 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 forshgight 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
deeiliters 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. Tho units also varicd in a few cases at the Francis
W. Parker School. ” This changing of units necessarily introduces a
small crror involved in the reduction of a fractional part of a large
unit to a smaller unit, sinco it is more difficult to measure accurately
with largo units, and to further subdivido the'unit after the measure- *
ment has beed made inc}ea:% any slight error involved in messuring.

' The writer is indebted to Pross. Charles H. Judd, Walter F. Dmbofn, and Frank N. Fresman for
helpful suggestions in piethods of undertaking th@nvestigation; to Drs. Raycroft, J. Anns-Norris, Walter
D. Wood, Willlam H. McCastifhe, C1 { L. Vaughan, and toJ tte Beibert and Mise Ficra L. Cook
for amistance in obtaining records. The following graduate students have helped tp check some of the
tabulated resulta: Mimes Miriam E. Dotier, Carrie Baunders, and julis Coopar, of the University of Texm,

and J. A. Blackiixn and Graos W. Greens, of Bwarthmors College.
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-18 PAYSICAL GROWTH AND 80HOOL PROGRESE.

A ltirge 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 amd charts presented in this study.

2. METRODS 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 oopled 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
sppended increments could be noted. This made it possible also to
determine the effects of accelerated or arrested growth on succeed-
ing periods, since a number of increments on the same individual

" were available. S

Horace Mann School. 4

Name, .....; '3097 (boy); born Jpne? 1809,

‘Date of messurement.| Jan. 9, { Oct. 27, | Feb, 8, | Nov. 1, | Nov.19, m&r" Dec. 6, | Dec. 9,
1803, 1903, 1905 1905 1806. 1

. o [ . N
Age (yra. mo. e R e o i L A e
Weght, {pounds.. | 3625 | 4080 | 45.75 | 4190 | 424 | 68.54 | 69.72 | 6644
“gh 1650 | 1837 | 2076 | 2073 | 2420 | 2570 | 2710 | .2
. Height .cemtimeters..| 103.4 | 108.0 | 116.4 | 121.4 | 1205 . | 1304 | 1337 | 132
LUDE) oypieiches. .| 20 3 M .| % 108 108 18
Jy’ liters,. ....... .33 49 1.21 1.47 1.73 177 1.88 1.96
INDICES.
Welght-helght........ a0 am an| oaws| e 97 200 .17
v

fal...ooo.oll .019 026 .057 . 067 071 S .071 L0684

Height and weight measurements of Horace Mann boys, with yearly gaina.!

¥o.1. Goin.| ¥ | qain Gain Gain
Yo sereeeernneennennns 4 k15 | 13 W TP I T O 8 [......
Huight (oentimeters) . ... .... 164.3 |0, Ao UL 1.7 308
Neeeenoanninn, 1o Ll nyLaf w4l 2| s
!o.l.

W | | 18 ...
SET 7 2 FRURO I Wl
1.6 | 19.5| oo

- ] .
y-n) ................. O N VYR VY-S RN NS 7.+ S IO 10 |....... w L
g ¢ (centimeters). ... ..., b Y T RS 168.7 7008 ....L L ol s
Welght (pounds)..... ... et w20 | nns| s | o] 1008

£ 70 norumal helght of » Doy 1 year ol age ln 164 oxtimetars, spd the normal weight 108 pounds. -
' Specimen transfer sheel.

Tlns method is illustrated on the mcrement sheets that follow—
Tables 4,5, and 18-22, For averagesand average vmmons of inore-
menta, sxx-mont.h intervals were wsed. Foyexample: 12—12}, 124-13,
13-13§, 12—13, 124-13%. .

"%
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To find the i mcremeng of growth in height, welght and lung cafac-

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 yea.rly 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 thres 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 messurements
for more than a year’s interval were necessarily eliminated in the
calculation of the increment.!

3. HEIGHT AVD AGE DISTRIBUTION

The height and age dlstnbutlon table includes records of three or
" more measurements of pupils in the University of Chicago schools
and the Francis W. Parker School. The roman num®rals refer to
boys and those in italic to girls. The table otherwise is self-explana~
tory. In'genersl, there is a fairly normal distribution of individuals
slightly above the average or median 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 aad 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 Schogl form practically a homogeneous group in regard
to height and age distribution of pupils. , The differences of the two
groups will be, noted later, when a comparison of the growth curves
of individuals is made. - -

1 The writer wishes to take this opportunity 0 emphasize theurgmtmedolﬂongurluolommmvo
moasurements on the same group of individuals, taken at the mme time ol day, By the seine’ examiner,
at regular six-montha’ intervals from the child’s bmay.uumwgboutmmudm“h.

* The formuls fs m=211, \

-
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[Number of individuals— Boys, 501;
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W. Parker School.’
total, 3,944.]

new

Age In years.
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18T PHYSICAL GROWTH AND 8CHOOL PROGRESS, =

In arder to accommodate Table 1 to the size of the printed page, -
it has been necessary to take out the following measurements from-
that table: S C

and two 6} years; at 111 oentimetars—giris, two 6 years old, two 6} years, and boys, one 8 years old, two
7} years; at 112 oentimeters-—girls, elsven 6 years old, one 7 years, one 8 years, and boys, three G\yoars old,
one 7 years; at 113 centimeters—girly, three 6 years old, ane 8) years, one 8 years, and boys, two 6 years old,
two 64 years, one 7 years, two 7} years, two 8 years; at 114 centimeters—girls, six 6 years old, one 8} years,
three 7} years, and boys, one 6 years old, two 8} years, four 7 years, ono 7} years, one 8} years; at 176 edhti-
moters—girls, one 15§ years old, ous 16 years, and boys, ane 14 years oid, one 15§ years, three 16 ¥ears, one
18§ years, twf 17 years, one 17} years, ons 18 yoars; at 177 centimeters—girls, one 17 yearsold, one 17} years, .
cne 18 years, and bdys, one 16 years old, one 16} years, one 17 years, one 17} years, ons i8 years; at 178
ecn.uinenem—glrh, one 14} years old, and boys, one 15 years old, one 15} years, one 16 years, two 17 years,
two 18 years; at 170 centimseters— boys, ane 14} years old, one 15} years, two 17 years, one 17§ years, two
18 years; at Iwoentlmenem—boys, one 15 years old, one 17} years; at 181 centimeters—boys, one 154 years
old, one 18 years; at 182 centimeters—boys, one 143 years old, one 16 years; at 183 centimeters—boys, one
144 years old, one 18} years; at 184 ceatimeters—boys, one 16 vears old; at 186 centimeters—boys, one 14§
years oid.

The extremes in growth to be noted are marked, in that the tallest
boy at 154 years of age i3 49 centimeters taller than the shortest ;
the tallest girl at 134 years of age is 39 centimeters taller than the
shortest. The widest range cf differences is during the adolescent
8ge, 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“13 and for girls at 124. The boys are taller
than the girls from 6 to 11 Years of age; the girls then become taller
and remain so until 144, when the boys are taller. This is graphically
shown by the solid and the leader lines drawn transversely in the
charts. Those below these lines are tall individuals and those above

+  are short individuals,

4. WEIGHT AND AGE DISTRIBUTION.

This distribution, like that of height, was taken for the University
of Chicago schools and the Francis W, Parker. School, in order to
find a working norm. It is.to be noted there is & much’ wider range
of caseés here than in the height distribution, and a more irregular |
surface of frequency for each age. The widest range of differences
is found during the adolescent ege, and in particular ‘at the age of
15 years, where the heaviest boy weighs 110 pounds more than the
lightest, and the heaviest girl. 104 pounds more than the lighitest.
The boys are henvier than the girls from 6 to 124 years of age; the '
girls then become heavier and remain so until 16, after which the
boys again are heavier. The norms, like those of height, are above

- the averages derived by pther investigators whb have used but one
- measurement for each individual. .

... 'The table is self-explanatory and is uniform in construction with '

] > .
- that of height. . &
- . i e . . 2 z
5 @t o g 1
Bl = ° ) o ‘:‘,‘\_ g
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The norms obtained i in this table are, of course, least satisfactory
for the lower and upper} 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.

7166°—14—2
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TasLr 2.—Weight

_[Number of individuals—Boys,
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and age distribution.

Number of measgromonts—Bogys, 1,475; girls, 2,103; total, 3,35.]

Age In years.
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PHYSICAL GROWTH AND S8CHOOL PBOGRESS. . \ s !

TabLE 2.— Weight and age

Aga fn {mn i ’

8

80| 71{100 71| 83 3] 82| 00't09

Number of cases | . . .| 32 38 20| 38 38| 651 44] 67} 47| 1% 50 64| 5%
Median welght .|y 47 44 1| 4730 48) 38\ 4| 67| 51 0 g0, 9, 68| &) 49 o7) &5) 3] L
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" tq 17%ears of age. The individuals -are arranged ,in an ascending

" 5 MEDIANS OF HEIGHT AND WEIGHT. .

This table represents the median heights and median weights for

‘boys and girls, for six-month intérvals from 6 to 18 years of age, as
derived from a study of thé distribution of the two schools. -

TanLr 3.— Medians of height and weight.
v

s o |
Mexdiun height. T\l:‘m; of i Median weight, ‘\"L'}S;r d
Age. ' o e
. / Boys. ® Girls. Boys. | Girls. loys. | Girls. Bogs. | Girls,
/- . . o ,__________(
77| centi- F Cénti- Kile- Kilo- |
/ meters, | Inches. | metera. | Inchea. . "] grams. |Pound:.! grasrs. {Pound:.
(] 116 45.7 | 114 45.1 o8 41 21. 47.0 19.6 43.6 32 38
2] 119 468.9 117 4.2 pi'] ﬁ 3.1 51.0 21.2 46. 8 29 33
74 121§ 41.5 | ¥4 4.8 3 a 2.5 49.6 21.8 48.2 34 53
% 125 49.2 |7 133 48.4 47 54 25.5 8.2 22.2 449.0 43 al
8 128 50.3 125 49.2 52 T 25.9 57.2 2.2 51.3 47 2
84 131 51,5 126 40.7 43 71 27.2 60.0 25.2 55.8 50 [}
9 o131 5161 , 130 51.1 66 89 20.8 58.6 26.4 8
% 134 62.7 131 51.5 8 101 28.4 82.5 20.9
10 136 583.5 185 53.0 78 3 30.5 ‘61.2 29.7
104 138 84.7 137 5.2 76 31.2 68.31 20.8
1 139 54.7 141 514 103 110 32.3 L1 30.2
1} 142 85.9 14, 566 81 96 33.0 2.7 32.9
12 145 1 @ 67.1 146 57. 4 n2 n 3481 ULSs 342
12} 147 57.9 148 58.1 80 1t 35.2 ThE 87.7
13 150 59.0 153 60.2 g7 143 3%.0 .0 (. 43.0
134 152 59.8 185 0.9 3] 151 -30.5 8.0 43.1
- M 155 60.9 157 61.8 123 185 43.6 96. 1 46.5
14§ 159 62.6 1587 62.0 12 40.4 102.5 47.0
5 184 84.5 159 62.6 84 158 4.2 1075 50.8
15% 164 64.7 159 2.6 55° 97 49.1 108.5 50.2
+ 18 187 . 65.7 160 62.9° 52 109 5008 | M2.0 40.4
184 168 65.% 160 63.0 33 1) 51 114.5 51.0
17 170 66.5 160 62.9 4l 88 56. 124.7 51.4
173 170 68.5 101 63.4 2% 36 58. 124.5 52.8 .
18 170 | 68.5 162 63.8 i 28 771 5. INI0.5 ] 514
Total nutnber of cases...... ... 1,587 | 2,372 (........ \ ........
- Totul nvmber indNiduals ..... | 501 7001l ! .

" 6. INDIVIDUAL INCREMENTS IN HEIGHT, WEIGHT, AND LUNG CAPACITY.

. " The wrifer has aimed, as far as space will permit, ty give the origi- 4
nal data with results in such form that further compgrisons and cor-

" relations may be worked out. Tables 4, 5, and 13-22 give the
initiel 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 t0.13 years of age, and for 50 boys and 50 girls from 12

' scale in accordance with thé initial height at 7 and 12 years-of age.
Many individuals with the longest series of measurements have been
~ omitted oneacgguat of the records having been made before or after
the interims included in these tables. All the individuals with long
records, however, are represented in the charts of individual curves

S
f,-"w.‘g
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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 regpective
individuals. Tho heights are in centimeters, the weights in pounds,
the lung capacities ia cubic inches; the- mspective 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 devigtions of increments and the averages of the
per cents it lllO middJe of the table are for the first 25 shorter indi-
viduals and those ay/ the bottom of the table are for the 25 taller
individuals. The ayerage height, weight, and lung capacity for each
year and half yearjat the bottom of the tables are for the 50 in each
group and offer 4 means of comparison between the medians or
vorms found in the distribution tables where there were more indi-®
viduals, but fewer repeated measurements. No myeasurements here,
as indicated in the discussion on the method of procedure, can be
more than three months from the exact chronologicél age.

These tables are given in'order’that the individual differences may
be closely noted, that the differences between gain in absolute incre-
ment and gain in percent may be com‘pared and:that these data may
be accessible for future comparisons in this study and for those who
wish to make further correlations.

The boys and gu‘ls are from the three schools and represent a fu.uly
normal distribution, except that the Francis W. Pdrker boys are
slightly inferior to the others in height and\the Francis W. Parker
girls, whe were measured more frequently than those of the other

_schools, show more individual fluctuations. *

. . 'y

5 . HEIOHT.

From the years 6 to 134, the yearly increment varids from 1 to 8
or 94 centimeters. At the age of 12 there is a surprising jump in the
« increase, which reaches as high as 12 centimeters; the repid increase
continues up to 17 years of age. The increase from 6 to about 73
bas no uniformity, aud seems to depend on the individual. From the
years 8 to 12 the usual increase is from 7 to 9 centimeters. Herr,
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 ¢ases the increment is as much as 10 centimoters. From 13
to 17 the increment is larger

%5??‘1%3: g
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WEIGHT.

From the years 6 to 7} there is little uniformity in weight incra-
ment, for it varies all the way from 2 to 15 kilograms. At 7} the
-increase begins to be a little more uniform, and a rough average can
be taken. This is about 4 kilograms. Tn-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 93 to 104 and again
from 14 to 15}. The least uniformity of increase is from 12 to 13.
The average inarement 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 tho ages of 12 and 16}. 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 tq strike an average.

v LUNG 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 tht the child has not learned how to use the spirom-

- eter, which involves a voluntary reaction as well as a physical meas-
‘urement. Thé cases where children lose in breathing capatity are,
a3 a rule, near the first measurements or are caused by eolds at the -
time of measurement. :

There is less uniformity in lung capacity than there is in weight.
For example, between the ages of 74 and 8} the increment varies from
8 loss of 16.cubic centimeters to an increase of 49. Before the age
of 7} 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 fuctuation; 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 t0:12 years ofage the lung capacity

. varies from a loss of 2 ta a gain of 46 cubic centimeters; from 13to 14
© it varies froma loss of 18 to a gain of 56 cubic centimeters; from 14

“." 1o 18, from a gain of 2 to a gain of 68 cubic centimeters; from 186 to

;. ¥1,from a loss of 2 to a gain of 56 cubic centimeters. »




-

It is to be noted in reading fhme tables that the initial height,
weight, and lung capacity are given in the first column after the in-
dividual’s number. The yearly increment or gain in growth is given

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.

o

F . ‘ TRE INVESTIGATJON. C 95,

just after the initial measurement and the gain per cent just after the

.
Ry |
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TaBLE 4.—Increments of growth ¢n height for o group of 50
:
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_ girls from 7 to 13 years of age with consecutive measurements.
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TABLE 5.—Increments of growth in keight for a group of

12 years, 13} years. 13 years. 134 years. 14 years. , 144 years. |

13} years.
Per cent gain.

14 years.
Per cent galn,

f'er cent gain.

Increment
13 g
Per cent gain,
eight.
Increment , 124
Height.
Increment, 13—

Per cent galn.
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50 girls from 12 to 17 years of age with consecutive measurements.

15 yeans. 154 years, . 16 years. 16} yeans. 17 years. l

16—

crement, 154

18} yeu\

Per cent gain.

15 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 fof“boys 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 .

- 18 demonstrated by the norms found, which serve in this connection
83 & temporary expedient for estimating the relative heights of this
group of children and as & ineans 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 median 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 104 years for the girls above the median. This marked
acceleration continues until 154 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 1134 years for girls, and continues,

for the boys, until 174 and for the girls until 154. The tables also
show there is a period of slightly more marked acceletation or arrest
from 6 to 8 years of age, depending on the relative height and the
median. There then follows a gradual decreaso in 1bsolute and rela-
tive increment until the advent of the pubescent increase. The
results hold for each school separately aid for the groups collectively,

for boys and for girls, _

No individuals were eliminated whose messirements and ages were
found to be accurate, but as stated above there were some whose
ﬁ?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 mediap, .. The
+ . flustuations in the growth of these latter children tend to obliterate
- .the characteristics of ,thet;lwo mmain groups, i. e., they tend to destroy

3

= . rather than accentuate(@he most common pubescent tendencies. of
. each group, It did-not?however, 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
%, s » Q -
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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 thosebelow the median, since their peripds
of acceleration and arrest begin earlier and end earlier. There are
individual measurements lying on either side of th. ‘e medians,
arranged in all probability in a normal distribution from "e tallest
to the shortest for each chronological age. If this is the ~ase, &8
the individual curves will show, we are justified in making a' erages
or medians only when the average or norm is based on the physio- ,

“* logical age instead of the chronological age. A new and very
important educational problem is evoked here: low may we
formulate a measuring scale for determining the physiological age of
the child? A careful study of individual growth curves, based
on consecutive measurements, it is hoped, will help tp 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 increments are given
in Tables 4, 5, and 13 to 22. ‘
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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 hali-yearly groups, the sum of the averages of the
half-yearly increments do not in all cases equal the averages of the
yearlyincrements. These conditions vitiate theresultsinso far that
we do not have a truly homogeneous group throughout. These facts
explain why it is not possiblo to get an average increment by taking
the diffcrence 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 pot 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 the, 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), myst be abandoned as a method for obtaining norms.

The following are some of the greatest gains in height, weight,
and lung capacity amang all the boys and girls included in the entire
study. Those whoge 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 are as follows:

TasLe 8.—Largest individual increments in growth.

IncrEasEe 1IN HEelonr,

. BOYS BELOW TIIE MEDIAN HEIGHT.

= oo, B e I ek o

Numbers.! 2 Age. 1lefght. | Age. Height. ! Tnerense i height.
it SN VU [,

¥.m. 4. Cm. Y.m. d. Cm. m. Peret.
11.8 X8
9.8 8.7
11.0 8.9
10. 7 7.0
10.3 7.0
1.5 6.8.
9 158.6 |12 -9 7 188.71 + 10.2 6.5
0 0 HAS([1S 0 0 168. 3 9.8 - 9.6
2 6 156.1114 4 22 167.0 10. 9 7.0
3 9 159.3[15 4 18 160. 5 0.2 [ Y]

"GIRL8S BELOW THE MEDIAN HEIGHT.

18] 15|14 5 1| ueo] 0§ 0.8
30 154.3(14 7 20 183.0 8,7 5.6
0 137.0(13 3 0O 147.3 10.3 7.5
0 14,0114 5 2 153.1 1.2 7.9
4 L0012 ¢ 9 8. 8 10.2 7.4
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TaBLE 8.—Largest individual ingrements in growth—Contin
IncrEASE 18 HEleET—Continued.

GIRL8S ABOVE THE MEDIAN HEIGHT.

- v’ .

v 2 f i A
Numbers. Age. f Helight. . Age. : Height. | Tncreasein height.
1
m d! Cm. |Y. m. d. Cm. Cm. Per ot.
9 19 1443112 1 3 155.8 1.5 7.9
3 22 146.1 112 7 13 157.2 111 7.8
4 28 45,6111 8 9 156. % 1.2 7.7¢
10 19 1443112 1 3| 155.% 11.5 8.0
4 23 146.1 12 7 10, 157.9 11.8 8.1
10 12 R0 41 4 29, 151. 4 12,5 9.0
9 13 147.9 l 111 1w t 157.5 9.6 6.5
9 12 1ieg 1 7 4 1385 109 7.4
. o 8 1
LARGEST INCREMENTA OF GROWTH 1N WEIGHT.
’ BOYS BELOW THE MEDIAN WEIGHT.
Numbers. Age. Wolght. - Age. l Wolght. | Increment.

. e
| Lba. | Y.m. d |y Lbs. | Lda. | Peret
613113 8 19 K15, 212 32.0
S TEN RTINS u| 141.7| 2.7 211
. L —_— ! . —
BOYS ABOVE THE MEDIAN-W-ETGNT.
R — -
24.3 26.1
17.4 4.7
224 22.0
24.0 2.2
— e
519110 11 30| 77.2 23,3 4.2
97.91 M4 10 3, N3 10.4 19.8
W05 1 13 07.2 19.2 24.6
94.5(13 10 23| 138 19.3 20.3
W14 18 9R1 20.0 -25.5
LA 5 0] 1311 19.3 17.2
GIRLS ABOVE THE MEDIAN WEIGHT.
. ) - B .
- 99012 6 18] nse 35.7 45.5
1250012 @ 8| 1499 24.9 18.0
2201 2 20| e 24,8 34.3
104.5[12 -3 14| 12409 20.4 9.8
1220 113 9 24| 47.R|t 2008 16.3
108.2 113 7 24 124.2 21.0 20.3
e ! SULE . —
LaRuesT INCREMENTS o GROWTH 1IN Lux~a Capacrry, -
* .
BOY8 BELQW THE MEDIAN HEIGHT.
. Lung ca- ; lung ca-
Numbers. Age. [ TORTT] Are, p-mft‘. Increment.

Y.m d.| Cuin. (Y.m. d. | Cu.in. | Cu.in. l Peret.

14 4 8 18315 4 7 210 47 8.8
16 0 2 170717 1 3 220 50 28.8
16 3 ¢ 25117 8 3 266, 50 .2
10 10 1t 106 |1l 11 8.9

21 150 T4

-
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TaBLe 8.—Largest individual ipcremetils in growth—Continued. -

LARGEST INCREMENTS OF wrH IN Lung Caracrry—Continued.

ABOVE THE MEDIAN HIEIGUT.

.
: Lung Lung | ’
M. 5 ! Ago. ‘mpacuy. Ago. ca[,aclly Inc:emgnt.
4

Y.m.d. | Cu.in. | Cu.in. Perc'.
12 9 7 230 | 48 250

13 1 2 143 15 FEX
1410 13 218 66 6.8
o402 22 sl .
14 3 24 28 50| . o6
4.2 0 240 - 00 33

GIRLG BELOW THL MEDIAN UHEIGHT.

.. e .
n28l1z si 180.0 67.2 ' 5.5
130.0 | 13 137 by mo RN 1
7 Y 112.0 36.0 46,3
130.0 35.0 6.3
160.0 | 32.0 23.9
= e ek o o 2 o

0
150.2 63,2 .8
1080 | | 380 5.2
190.0 45,0 Ei R
190.0 6.0 | 2ty
234.0 Hoo! PER}

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 approxmately the same, but occurs at 14 or enrlier, The greatest
gain m(‘%elght for girls i)elow the median is from 9 to 11 centimeters,
and occlirs after 12 years; for those above the median height it is
from 104 to 11 and occurs before 12 yrars of age. &

The greatest gains in weight are after 123 for the boys below the
median and earlier for those sbove median heigirt, as a rule. For
the girls the greatest gains are after 13 for those below and before 13
£ for those abova the median. :

The greatcst gains inlung capacity are after 14 as o rule for the boys
below median height and before for those above median height. For
girls there is little difference between those above and those below
maodian height. o iy “a

In an extensive study on physical growth “based on single meas- -
urements, Dr. II. P. Bowditch® call8 attention to the asymmetyical -
nature of the trend of the growth curves and holds that large, tall
.children make their most rapid growth at an earlier age than.the smuall
ofles, since the averago and median values do not coincide. By using
- thesame dats, given by Bowditch, Dr. Franz Boas? applies supple-
.. mentary statistical methods and concludes that, Bowdltc'h’s conclu-

sions aro untenable. Hesays: ™ -~ *~ -

_ ~ . 'The asymmetry is not accidental, for there will be aa many children on & stageof _
meent corresponding to that of their age plua a certain length of ume a8 corre-
QL

ing to that of theu- age Minus a certain longv.h of time.

<, lBowdﬂch 11 . Growth of children. Ton'h s, rc'\.r.mn Dd. Dealth, 3= e i
- 'Bou,l'. On!‘owmmd wa’- lmutmtbn olochool pbndreno(n. Loub- 2 5
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In his several reports on the growth (f St. Louis children, Dr.
William T. Porter * finds tho 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 the conclusions reached regarding the growth of {all and short
children are cogrect.” 1¥e finds the constant oceurring differénces
and their regular distribution between the mean and the average
furnish the best proof that the curves under-consideration are not
probability ‘curves. Ile believes, if thig 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 ean be determined only by
detailed examination of the causes of the usyrr;ln('trips. '

To summarize briefly {he differences in the two points, of view

- Boas maintains that—

When we consider children of acertain age, we may say that they will riot all be on
the rame stage of development. Some will have reached a peint just corresponding
totheir age; whilo others will be a little behind, aild still others in advance of their age. .
Consequently the values of their measurements will not exactly corresPond o those
of their age.  We may assume that the difierence between their stage of-development

¢ amldhat belonging to their exact age is duo to accidental causes; so that just ad many
will be less develupéd 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 gge pluga certain length of tiue as correspondingsto that of their age minus a
certain length of time.— Science, n. s, 1., 227. .

Porter's assumptions are based on Bowditch's data as well as his
own, and he maintains that— ’ B

The type of. § certain deviation from the mean of an age will show the mame degres
of deviation from the mean at any subsequent age; for example, & type boy in the 75

.percentile grade at age 6 will throughout his growth be heavier than 75 per cent of
Wys of his own age.— Transactions of the Academy of &cience of St. Louis, 4, p. 298,

Boas objects to this assumption and holds that the average chil-
dren do not hold theirpercentile rank. The individuabgrowth curves
~inclnded in the present investigation sheuld go a long way toward
solving this. much-disputed question. Jt will bo shown that both
writers are partially correct, but neither could seo the significance
of his conclusion from the data at hand.

-
14 Ay

S 8 INDIVIDUAL GROWTH CURVES. G

o ¢
B

(8) HEIGHT AND WETGHT.

The serics of. 28 charts show the individual growth curwes in height,
weight, and lung capacity for 170 individuals, giving in all 510 indi-
vidual growth curves for various periods between '3 years 9 months
snd 18 years 6 months} Rl N

In carrying out a gomparison graphically among formis so dissimilar
in absolute size as ‘those of height, body weight, and lung capacity, .

Py NE TR IS = g
Yo 0 b Porter, Wi T. The crawihof St Lowis childngh” ¥ PR G e
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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 baseline division of 15 milli-
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7 meters is used for 12 months in age, and inthe vertical or ordinates |

"+ 10 millimeters represent 20 cubic ifiches in lung capacity. The origi-
: nal charts have been reduced isi size and the millimeter Jines taken
out. ‘l‘he bhick linies represent distances of 20 millitteters on the
height and “weight &ﬁﬁé sad 15 mmdt 10 nillimeters onrt]hq lung
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The s same Arabic numerals refer to ame mdmdua]s respec-
tively, for each of the 15 group&‘on.dl 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 absciss® 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 umformlty'r of the increment of growth.
A straight line of uniform pltch indicates an absolute increment for
the same 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 decresse in the

absolute increment if the line turns toward the horizontal, and an "
" increase if it turns toward the vertical. The charts, therefqre, like

most growth curves, show graphically the absolute increments and
not the percentage of increase over the initial measugements from
period to period. The relative gain or per cent of increase or docrease
may. be obtaind from the preceding tables (4,5, and 13-"2) 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 ffrm measurement to mehsurement. The wide distri-
- bution of ind 8ls from tallest to.shortest may be'noticed as &
general charac. _istic of this group; there is a range "of 35 centi-
meters in height between the tallest boy and the shortest boy at 14}

years. .Since this wide range of distribution is uniformly present for."

all ages, a comparison of the growth of some.yery tall children with
some short ones may be nicely pbserved 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 penods
included (Nos. 1, 8, and 9 are the only curves that cross, and in only
one of these mst.ances 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 124 years for the tallest boy (No.2) to 16 years
for the shortest boy. (No. 1) is & notablesgharacteristic which has
been referred to from tlmetotxmemthepmcedmgpages Occa-,
‘sionally there is a slight retardation before pubescent acceleration
begins; and this, together with the shifting of the period, causes the

_ourves to approximate in appearance.a series -of ‘concentric -arts of
. varying sizes where a chronological ‘péint in the lower or outér aree
ilmahed hmthminmn&'drupperm JFNoy lcum,whichu
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abnormal, is eliminated, there may be observed a fanning out of the |
curves from childhood to-adolescenes. When the individual growth |
curves in height for all the boys from both schools are ®@mpared, 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 & remarkable uniformity in the increase of inérement after 6
or 8 years fo the period of pubescent acceferation, with & slight
" decreass just before the adolescent acceleration.

: The'girls’ curves illustrate at a glance smaller stature than that of
% theboys before 11 years and after 14, There is also hers a uniformity

in.regard:to relative stature foreach individual throughout the periods
included;. and..an ‘wlier‘ pubescant 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; the period of rapid growth is earlier for the
taller girls; the shorter girls, like the shorter beys, reach their maturity
in growth at an older age. In Chart IVa(p. 42), for exagaple, the
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tallest girl of the group attained her maximum height ay 144 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 thé incre-
ments from 5 to 7 years of age, with & small range of differences
sindildr to the boys during these earlier yesrs.- There is a slight-drop_
. in thie curves, as a rule, between the ages.of 7 and 11 years, aside from
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42 PHYSICAL - GROWTH AND SCHOUL PROGRESS.

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

¢

4
!

Y/
/
4

\w\
L gd
}

3] ;
N

N

N

<

>
4

7
’cl v,
%
|
.

GIgLS

,
75
N
3

p

R RO xrly &
N X4 1Y .
AN W NEN .
NN Ny 3
' PANCH NN = 3
] ‘i\ \\w\& N
ENNENSNSIWGNESE
=] 3 A 1N Wk
LT RN ;
118 AN LN \&,\ — 3
VEQ NAYR | :
k \\\\ \, . 5 L
NN i g
N £
L

/|
03 / 4
a3 1
4 Vi /"//I///
i
»

/4

A

‘.

SISTHT & PR

to persist throughout adolescence; and, as may be noted with No. 1
in Chart Va (p. 43) and No. 1in Chart Ia (boys) (p. 38), when ther8 is
unusually rapid growth for the individual from 7 years to the beginning
of adolescence, there is 8 decrease during adolescence, i. o., % reversifm
of the cointmon rhythmio order. |

* . The Francis W. Parker boys, when compared with the Horace
i Magin ‘l_)‘gys, whow & closer range of distribution during adolescance;,
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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 meastrements were taken at
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F16. 5.—(Chart Va) HeighPhnd welght curves for Hrace Mann School girls.
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" such short intervals that the variation of a few centimeters would be

very apparent in the ourves as plotted. . _ : o
The 22 individuals in Charts XIIla and XI'Va arefrom the University-

of Chicago schools and from homes siilar to those of the Francis W.

Parker School, but they form part of a much larger bédy of students.

InChart Xiilla the individuals are taken st raxidont, bu in Chart XIVg s

81 effort was made to find cases 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 ths 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 increasein height incre-
ments over the initial heights for a given chronological ago from 6
to 18 isso eomparatxvely uniform for each individual that the growth
curves may ¢nsble one, in the futurs,.to -prophesy with consiGerable

wouracy how tall & child of riormal growth will be at any subsequent
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age 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 convemity. If
there is unusually rapid growth for the individual from 7 years to
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Fio. 7.—Chart VIIa) Height and weight curves for Horace Mann Sohool girls.
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the beginning of adolescence, there is & decrease during adolescence,
and there is frequently a reversion of the common rhythmic order,

" Of the 170 boys anid girls whose height curves are plotted for the
preadolescent and adolescent ages, & few show a regular uniform rate "~
of increase at pubescence, a much larger number show an accelerated
tate, and fower shiow a decrease in gain, ‘\
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The cases of marked arrest, or retardation, in ,growth in helght
with this group of children occur usually during tire early.adolesceht
+  period and persist through tho period.

‘WEIGHT.

The individual weight curves have certain characteristics which
are interestingly significant when comnpared with the height curves.
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Fra. 8.~(Chart V1IIa) Height and weight curves for Francis . Parker School boys.
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With the exception of No. 9 (Chart Ia), who is heavier than the others
for his height, the boys’ heiglits and weights aro as a rule Yelatively
proportionate to eachother. Thefive boysbelow median height (Nos.
10, 11, 12, 13, and 14 of-the first chart) aro also the five lightest, with »
ﬁhe exceptlon of No. 10, whose nutrition is poor. The boys hold the

- same relative positions in the series in reference to both height and
' wo)ght
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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
603 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
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‘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 Yhese losses divert the curves from their relative positions within
the group, which may later be regained. . Wi
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The curves of weight show to a marked degremrease in rela-
tivo increment from 6 to 11 or 13 years of age, the latter limit varying
with the relative height and weight of the individual. After this
there is & marked acceleratiop. The uniformity of increase in height
and weight increments certainly tends, onthe whole, to cell attention
to the value of the vigilant watching and remedial exercises on the
part of the examiners in this schoel, and at the same time gives con-
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F10. 10.—(Chart Xa) Helght and weight carves for Francis W. Parker School girls.
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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.: Thers are no cases of & loss of weight previous to 16
~ years of age; in many idstances (Chart IVa, for example) the taller
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girls are as a rulo heavier, In a general way each individual retains
hegeelative position in regard to height. In Group V there are three .
cases of loss in woight after 17 yoars of age and two previous to this
age. No. 7 diverts from this.tendency of her group, being the heaviest.
after 8 years. _ '

There is apparent confusion in the complexity of weight curves for
Group VIIa, but if the curves of those whose growth in height was
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arrcsted are elimi'nated, and allowance is made for a decrease for the 0
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 & mass of inter- .-
sccting curvesin Chart XIa. No. 5 loses in weight in amannersimilar =~
"in’ height, bug-the loss in weight does - ...
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not occur until -a year and a half later than the loss of growth in
height. .In gvnernl an arrest of growth in height after 15 is also
accompa.med in this group by a cessation of growth in weight, which
is unusual. Some other unusual relationships between height and
welght are illustrated in Chart X1Ia; these are particularly evidentin,
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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P N 0. 5, who is also overweight, and iltustrates the same type df dévia-
tion. Most of the other girls are under weight, but show no unusual’
tendeneies. The weight curves of the very stout girls in this'group

28 are strikingly similar to those'in the other charts. A
i The trend of the weight curves in contrast from the height cnrves
o is toward conca\nty, with more marked concavity (or loss of incre-

s e ments of: gam bet’ween 8 and 13 years) for boys than for gxrls \v ;
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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 aré
usually ‘accompanied by marked arrest in growth in height. There
are very few curves of a uniform increment of growth during*
adolescence. . :
~ aMarked arrests of growth in weight, like ghose of height, occur

.dunng the adolescent period. . ‘
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F16. 13.—(Chart XTIIa) Height and weight curves for University of Chicago Elementary and High-school girls.
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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. s

The boys and girls below median height have their periods of rapid
pubescont acceleration in weight later than those above, since the
J?ln.me general principles of physiological age hold for weight as for
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‘ (b) LuNG caracrTY,

It will bé noted in the boys’ lung capacity curves that No. 9, in’
the first ¢hart, who is relatively heavier than the others for his height,
also has more lung capacity. This is significant, since tho other boys
hold approximately theit relative places for height, Weight, and tung
capacity. For example, in the third group (Chart ITIa) there are a
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0. 14.—(Chart XIVs) Haight and welght curves for University of Chicago Elementary snd High-school girls.

[ TR TH [ | v | New

*. number of shdrt, light boyg in the group, and, as would be expected,

‘there are a n ber of boys with inferior lung capacity. The fluctus-
- tions in growth in height in the case of No. 11 are also apparent in
the lungcapacity development. Like weight, lung capacity shows
obchsional ‘Josses; and the turves tend toward concavity, which
shows the increments increase less from 9 ¢o 13 than during any other
pmod\fgﬁ.b_uyn The’ rapi s and logses 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 & 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 normad direction of lung capacity
curves. For example, in Chart Va, No. 1 shows Jittle orno accelera- -
tion at adolescence; the same is true for No. 9 in height and lung
capacity; No. 5’8 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 decreasé in absolute increment between 9 and 14 than
the boys. This may be explained on the basis that the girls are
becoming superior 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 areillustrated as
in height and weight. This is particularly true of Nos. 4,7,and 11,
~'fpd also of No. 12, who is very light, but tall, and has an exception-
ally small lung capacity. The lung capacity curves, like thoso 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. I'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 hoight and weight. :
" While there are several‘ cases of parallelism in relative positions in
height, weight, and lung capacity, there are some intepesting excep-
“tions. In Chart IVb, Nos. 2, 6, and 8 are underweight and have less
- lung capacity than their heights would seem to justify. No. 8has a
= - poor health record, and -the other cases would help to sugment the
suggestion previously made that there is a clbser relationship between
lung capacity and®weight than with height. This is contrary to
popular opinion, and will be discussed more in detail later. The girls
.+ areinferior to the boysAn lung capacity in the later adolescent period,
- % . which' may be explained to some extent on the basis of hygienic

- . ' m
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' the data. .

- age, aftd"which he gradually loses his relative position. Accelerated

- & No. 10, Chart Ia, has the characteristic rhythms of growt,h in height

i

The boys have greater lung capacity than the girls at all penods
except between 13 and 14 years. ;

The annual increase in lung capacity is shghtly 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 accompaniel
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 helght, differ in thexr
periods of dccelerated growth in lung capacity in a manner similar
to the differences in hieight and weight.

T 9. THE RELATION 'OF PHYSICAL DEFECTS T GROWTH.

It is not possible to discuss in detail in this bulletin. the relations
between physical "defects, diseases, and nutrition, and growth in
height, weight, and lung capacity, but the data, as far as available
from the physicians’ records, are included in order that compunsom
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

. In general, it may bestated 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 Ia, is the tallest individual in this group until 13 years of

growth and resistance to disease go hand inhand. Adenoid growths
materially affect physical development. ‘

and almost. none in weight. The welght. 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 stHl have
normal growth in height .and welght, providing the weight height
relationship is normal, .

" Notee on the. phyowal condition . of sndividuals whose curves in Imght umght and L%
) . aapacity are given in Charts Ja and b,
(Those appearing in the group of 100 in Tables 31 and 23 are: 1=150; a—ur 6= 104; Tea196; e 191’
10 114; 1w 170; 121605 13 111; 14m 108.)
1. Health good at entrance; at 7 heart irregular md intemitwnt. cautioned wnh
ngud to. exmiae (note mpid growth in height md wdght), momiq a8 (notq’dmp

pres
= c{m ,:xvp:s\:;w ]
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60 PHYSICAL GROWTH AND SCHOOL PROGRESS,

corrective exercises; at 14 injured knee. Parents American.

2. During childhood had whooping cough, mumps, measles, scarlet fever, and
inflammatory rheumatism; at 104 heart was irregular and continued to remain slightly
irregular. Mother American, father English.

3. Health good at entrance; slight hereditary tendency to nervousness; had measles

- between 6 and 7 and chicken pox and bronchial pneumonia between 7 and 8; just
previous to measurementa of § years was recovering from measles; at 10 tonsils slightly
enlarged, remaining 8o until 11.

4. Health excellent at entrance, but had had whooping cough and measles; rhinosis
at 94 which continued until 11} years, after which condition improved.

* 5. Health good at entrancc, but had had measles at 3; at 5% posture poor;! at.7}
posture poor; heart glightly irregular at«8; astigmatism; corrective work begun in .
gympasium at 84; bronchial cold at last messurement. .

6. Condition good at entrdhce, but tendency to colds and had had whooping cough;
at 14 condition good; shoulders round at 16; improved at 17. o
7. Excellent health, but had had scirlet fever, complicated with mastoid opera-
tion; measles, chicken pox; adenoids removed (note rise in weight curve); condition

good during remainder of the time. Mother American, father German.

8. Weak throat at 11; condition good at 14. Mother American, father English.

9. Health good at entrance, but had had scarjet fever, whooping cough, ail malaris;
at 14§ had malaria, flat feet, enlarged tonsi , and follicular conjunctivitis; at 154
improvement; at 18 good, under occylist's . Parenta American. .

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

11. Health generally good; eyee weak between 13 and 14; gave trouble between 1§
and 17 Parents American. . '

12. At entrance had had whooping cough, chicken Pox, scarlet fever, mumps;
restless; at 18 had operation for appendicitis; at- 154 cdhdition good, followed by
bicycle accident: , '

13. Excellent health,.but has had measles; nervous child; shoulders round; fore-
ekin long, bad habite 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 tonaillitis;
8t 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. i 5
. [The health notes for the other individuals may be fourd in Section III, Statistical
Material, pp. 118-124.] .

Y

in weight curve); at 10 heart regular and normal; -at 11 special shoes for fiat feet, also

'10. WEIGHT-HEIGHT AND VITAL INDICES,

One of the most useful and most practical indices of growth is the
weight-height coefficient, whi¢h expredses the comparative solidity or
,Yobustness of the individual, and, ‘therefore, other things being equal,

bis 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 Ib to

: XTIV, inclusive. ' The weight-height index is obtained by dividing the
.. "¢ weight (in kilograms) by the height (in centimeters); this gives the
w o+ 7, fraction of a kilogram which the individual possesses in weight for
o !\ bouig cough betweenBand 7 (slfghs.de '
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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 (in 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 Is 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. Tha .
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
5% 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 yeurs
and-the highest 0.40 at 17} years of age. There is little or no appar-
ent difference, as a rule, between tho 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
example, if we take the index 0.23 as representing a given physio-
logical stage of development, it will bo noted that the timo shifts
chronologically in a fairly uniform manner between 7 and 8 years of
age with No. 1 to 144 years for No. 14. .- »
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"The gain in lung capacityor vital ixl(lex;&}]so increases with age and
in general follows the tendencies just indicated for the weight-height
indices.
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BRI 1 e 'meému. GROWTH AND S0HOOL PROGHESS, CE

It will be noted that the averages destroy the individual charge.

. teristics of the relation of the growth in weight and height, since the
fluctuations due to physiological maturity counteract, egch. other in
8 manner that neutralizes rhythmic tendencies. It may be dbserved
that the weight with boys in proportion to the height increases just
over 100 per cent from 5} to 174 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 thetwo aspects of grewth, but appar-
ently there is’ an ipcrease at 104 and another at 144 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 mauch more rapidly than height after 14} years for boys.
These two nodes may be noted to appear approximately at 10 .and -
.13 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

.agirls there is less increase. These average results, as in the case of
the weight Indices, are not representative of individnal development,
since they are averages™ ’

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

Selecting the individugl 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.XVa), it is'at once apparent there is *
a direct correlation between physiologiédl age as evidenced by height
and weight and the advent of menstrual functions. The tellest and .
heaviest girl (No. 1, ChartIVa) in the group from the three schools -
%g&n 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 phgsjo-
logical development. As indicated by the cross line in the chart, the
~ ., menses appeared when she reached 12 years of age. o '
. The second and third girls (No.3, Chart V1a, and No.1,Chart Va)are
- gach tall and heavy:. The second, or Heavier one, had her first men-
* struation as'early as 11 years, and the former at 114. Both of these
*. .girls were apparently in.good health' at the time; hoth had pre-
" o viously had. adenoids removed. - Y ’
- The fourth girl (No. 3, Chart VIa), who is anembsmr neither as tall -
', Dor as heavy as either of the others, but sbove median height, began
. menstruation at 13 yeats 3 months; The fifth girl (No. 2, Chart .
. XIHa), who'is above madian height and weight, began menstruation - {
» 86.12. yours: & months; the sixth (No.3, X1ITa), alio aboye tedian -
~ b RROGRS TR - s -\-,,f‘ -ﬁa\,‘:;:\-‘g; LIl o BN e o=t
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height, at 13 years 3 months; the seventh (No. 4, X1IIa) at 13 years

8 months; the eighth (No. 5, XIITa) at 15 years 3_months 17 days;
‘the ninth (No. 12, XIVa) at 14 years; the tenth (No. 6,XIVa) at i3
years 9 months; the eleventh (No. 9, XIVa) at. 13 years 9 months; the
twelfth (No. 9, XIIIa) at 16 years 7 months; the thirteenth (No. 10,
IVa) at 16 years; the fourteenth (No. 14, XIVa)'at 15 years,

I THE INVESTIGATION. o 67 '

' ]§ s a: w Puo epunedvr sgpb o :
ABENS L
NENEE RN
4 S\\‘\\ \‘% oM [

¥\ .\\; : .
\ 1\”\\ \\%‘ P }.1
\\<\\\§\\\v\i i g
4 “.w@ ¥ \k Il 3
o I IN NN i
, ® fio) | \ R
\ b M \i X E
5 NASENES
. * \ \\\ - § \ e é.
NIRRT
B g SNAVE o 8
N NN L R
1T T I XY N O \‘“\. '
$ [T d[a] 4T Dsgl‘s: :

Height ‘and weight, therefore, "it would appear, offer excellent
. objective criteria for. teachers and parents for determining the advent
of menstruation as a factor in pubescgnt development and the onset —
of maturity. ' If the girl ix tall, hoalthy, .and well nourished, thig
physical stage may be reached an eatly as 11 years in a nornml girl; if
tall, but under weight, it-miay bedelayed; if very short and markedly
ol it gy bo dolagedvntil 10 youmot age, |

PSR PRl B N S i




C R D r T e ) — a .y
A S ’ B g - ’ B : . b -~
.- 88 . PHYSICAL GROWTH AND S0HOOL PROGRESS, . : |

These conditions have wide educational application bagh in phys-
ical training and school work. They emphasize the fact that the
smaller child should be treated as a younger person whd has not had
the physical development and the sccompanying mental. disturb-
ances and experiences which would séem to be indicated by her

~ chronological age in years, and which, too often, has been used gs a
basis of classification, training, and social activities." '

The prevalent idea that menstruation should occur betiween the

~ages of 14 and 16 is also untenable, since the extremes.in these cases
represent normal healthy girls of differbnt physiological development.

Since writing the above conclusions, I have had access to Weissen-
berg’s Das Wachstum des Menschen, and he substantiates my ob-
servations with alimited number made by him. He finds the girls
who have had their first, menstruation before 13 years of age taller,
~ asarule, 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. ] )

| B :
First menstruation on | Stfuation
or before 13 years of "mg
age. before 15 g g
years of age.
. Ageat t ’
- Helght. | menstrus~ Height. »
tion. o ‘ -
e .
'
Centimeters Years, | CenMimeters,
152.0 1.0 | —
14.0 12.0 148
157.0 - 1.0 148
154.0 12.0 150
157.0 11.0 148 “
140.0 13.0 JJ45
147.0 3.0 158
1.5 12.5 19
145.5 1.3 181
" {f0000000000d boosceseanoo . 151 M
o Jaeecseceecccficsiniinnnn. 148

. It is at once ‘apparent the first group pf girls aro above normal
- height, which Weissenberg finds to be 144.5 centimeters for this age,
‘while the others are comparatively short, since the norm for this'age
is 150.5 centimeters. o )

" . Weissenberg*® 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 and for the Russians 14 years 11 months. Jama- [\

- "saki found the-age 1o be 15 for Japanese girls and 17 for Chinese, on

. theaveragdy .-~ o T . -

5 4 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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* the period. . . .
* Growth' in height is affected by the inception and-rémoval of 4
lenoids;-but'the common children’s diseases apparently h\we little: .3

THB INVESTIGATION, (iy:]

far as I am able to determine, hold true for individuals within & 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 height.—That these boys and girls form a select group.imd

that school medical inspection, directed play, and physical training

are important educational agencies is shown by the fact that on the
average these children are taller, heavier, ‘and have better lung
tapacity than shy group in a series of 112, extendipg 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 yegrs of age, and the
girls then become taller and remain so until 143, #¥8r which the boys
arc 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 8o comparatively uniform -

in many cases that the growth curves may enable us to prophesy
with considerable accuracy how tall :a child of normsl growth
should be at any subsequent age within the interim, providing his
relation to a given median or norrh be known. : N

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 there 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, & few show a regular uniform rate of
increase at pubescence, more show an aocelerated rate, and fewer show
a decreaso in gain. S : :

The ¢ases of marked arrest in growth in height with this group of
*hildrer: oocur during the early adolescept period and, persist through

effect on increase in stature.

. N
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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 chironological ages of 6 and 18- grow'in stature and in physiological
* maturity in advance of thoge 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. " .
"For the girls included, there is a direct correlation between the
advent. of first menstruation and djfferent heights of the individuals.
The taller girls mature earlier than the ones below~the median.
€rowth 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. _ i
. In many cases it would bepossible to prophesy the approximate .
- weight at any later age within the interim from 6 to 18 years of age.
However, the weight curves show morg marked individual variations
and fluctuations than the height'and in some cases show actual loss of
" weight. _ . ' o
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 of a uniform increment of growth during adoles-
cence. g . :

. Marked arrests of grqwth -in we’iglit for these children, like those

- of height, osur 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 _

- - afair parallelism between the relative rank in height of a boy or girl .
e 8nd his or ber relative weight withina group. . , '
. .~ " The boys and girJebelow median height have their periods of rapid

- { plefation in Wweight later than those above, since the

. same general principlgs of physiological age hold for weight as for *
-\ " height a5 a rule: . N I

10X 5 Growth in lung capacity —The boys haye greater lung capacity on .
¢h "'ve:;gge. than the girls for all periods except between.13 and 14

f age..

b b A . . , . oo . Lo
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The annual increase in lung capacity is slightly less reéular 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 lulig capacity curves, like those of weight, is
more marked with boys than-girls.

Marked arrests in height and weight are uniformly accompﬂéni'ed by

arrest in growth of lung capacity.

There are a few cases of uniform increase in increments of growth

in lung capacity during adolescence. o
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 8 manner similar to
the differences in height and weight. ) :

(B) AGE, GRADE, AND SCHOOL STANDING.

t

1. CURRICULA AND ME’I'fIODS OF GRADING,

"The st;bject.s of instruction in the Horace Mann S.chool, in the dér ‘

memtary 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, German, handwork, history, mathematics, reading,
science, Apelling in the elementary schoo), 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 gome instances,
as the firstigrade. _ : ’
With thejexceplion of a very few individuals the school marks were
recorded infithe letters A, B, C, D, E, and F, and for these are sub-
stituted the'following equivalents given on the report card: A =97¢;
B=90; C=80; D=72}; E=65; F=30. .In the few instances where

the Jumbers 1, 2, 3; 4, and 5 were used the following equivalents,.

récommended by the head of the school, are used: 1=96; 2=80;
3= 50; 4 =30, o o
The record card is shown on the next page. The marks for music

-and applicatian are not ingluded in this study.
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[Record card.] ‘
Horace ManN ELEMENTARY BemOOL.

190 101
T TR

Penmanship -

Mathematics

Application

Dec. 1 ‘

Feb. 1 [ ¢ ! I
Apr. 1 i | _ 3| _ :
ganel AN .

[Reverse side.]

|

Principal.

Parents or guardians are earnestly re-

In order that a pupil msy be promoted

he must secure the mark ID or above on

. his last report, and on at least two others,
quested to examine this report, sign below

with no mark below E.

and retumn.

June 1

3
<

Feb. 1

g
8

. A—95-100. B—85-95. C—75-85. D—
70-75. E—60-70. F—0-60."

2. THE DATA.

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 10,063
“final matks; the average mark for the 26 Francis W. Parker Schoo]
boys is 77.7 per cent, based on 1,601 §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 differepce in the results, since the teachers computed
- ‘their owh term averages. The study thus includes 10,226 final term -
o ¢ Inarks for 68 boys and 11,456 final term marks for 67 girls, or 21,682
' 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 schools, and therefore they were omitted. :
R 3. METHODS- OF TABULATION
=i - “The following table gives the average school standing,
ié6:.0f marke. considered,-and. the grades for: each ye

P PR =R g
: . Yoo L

‘the number
for.the'l4 indi- "¢




T 'THE INVESTIGATION. N f:]
viduals whose growth curves in height, weight, and lupg 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
number 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~ licate the school grade, the high-school work beginning at the
cighth 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, ’ ' '

The marks for No. 1 begin at 10 years 9 months of agein 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 i
completed. The final average school standing for this first boy,
based on 187 marks, is 85 per cent. o

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 tho year, as indicated in the footnote. Assuming
83 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 tHe most rational
besis of grading, judging from what has been learned from ghe pre-
vious data included in this investigation, it is the basis on which
these schools have ingthe main been graded, where no systematic
allowances were malx for the physiological age or for differences -
between boys and girls. It would appear that such a standard is
" applitable to these schools as indicated by their curricula and methods
.. of promotion, although Tiuye attention-is given to individual differ-. =
ences than in‘the average school, . ..~ <.*. " e s :
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Aruitoxt provided by Eic:

-

‘TasLr 11.-—School standing (_for Chart Ic. "Horace Mann boys— Average mart, grade, age, and number of cases).!

PHYSICAL GROWTH

AND 8CHOOL PBOG%

. moren, | ERAREEIAARESRE

0381048 ERNY

SRIZINRRBBILY

Age in years.

19

18

IY

g

2 Age when marks began.

| e | R e Ras
R
ey | RERA | 9398
T ke, | aask Raan nter
wee) | 9138 I2RIT (9RB
| |5 2R RARE ;§3§5
T o | 2398 gza: RIaT

13

e | SEBR gm gé&%&ﬁ
ey | 3IBRT IIBT ILR 153

N 0 0 .

|k, | BRER (236 G
W) | HIINVILY (IS 28

T | SBERZIAS B 33
--mol iBhve 81!

o — :

1 The tables for Carts 1o to XIo may be found in Seotion I1I, Statistical Material, pp. 134138, .
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S8CHOOL PROGRESS IN THE HORACE MANN 80HOOL. £

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
the average may be assumed as a norm for a basis of ,eomparison
with the height, weight, and lung capacity norms. The grade norm
has been established on the basis of age and grade, asxsummg a boy
of 12 years of age should be in the sixth grade and a boy of 16 years
of age should bo in the tenth grade. The two variables in the dis-
tribution of marks and grades make it extrcmely difficult to estab-
lish one norm of school progress. This norm may be illustrated best
perhaps through graphs, and a series of charts accompan)es each of
tho tables on age, grade, and school standing.

Itis 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 aré retarded by gra,de . There
are 6 boys below the norm, and the 3 who were irregular in attendance
‘are retarded by grade. In Table 24, Ilc, 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 belows81 per cfnt and 3 are
retarded by grade and 1 accelerated by grade. The irregular attend- - .
ance is equally distributed betwien those above and those below
normal mark and normal grade. In the: third group (Table 24, IIIc) 3
boys are-above the average or normal mu'k and 1 of these is acceler-
ated by grade. Eight boys’are below the norm in mark, and 3 of
these aroe retarded by grade.

Among the Horace Mann School girls the marks are much higher;
the median and averago both lying between 84 and 85 per cent. -In the
fist group (Table 24, IVc)” there are 3 girls above the norm in mark

. and these are in normal grade. Thero are 4 below the nerm in mark,

and 2 of these are retarded by grade and 1 accelerated two grades.
* In the second group (Table 24, Vc) 3 girls are above the norm iggmark,
and 2 of these are retarded by grade; there are § below th® orm,
and 2 of these are retarded by grade and 2 accdlerated by grade

In the third group, (Table 24, VIc) there are 4 girlsabove 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, VIIc) contains 3 above
the norm, of whom 2 are retarded by grade and 2 below the norm who

are also retarded by grade. .

There is & higher average by. grade and by mark for the gxrls than

for the boys, and there is. morefirregular attendance among the girls,

. which has:-a retarding influence both as to.grade and mark whan
e compo.red mth the other gxrls whose uttendmco is-ir
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THE PRANCIS W. PARKER BC!OOlJ..

- The average marks for the Parker School are bolow those of the
Horace Mann for both boys and girls. In the first group of boys
(Table 24, VIIIc) there are 5 boys above tho rorm (77-78 per cont),
and l'of these is accolerated by grade. Thore are 5 helow the norm
in mark, and 2 are ¢etarded by grade. In thé second group (Table
24, IXc) 10 boy8 are above the norm in mark, and 2 of these aro
rotarded by grado There are in this group.4 below the norm if
miark, and 1 is accelerat®d 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 (Table24, Xc) 8 girls
areabove the m'edi&r;ki]n marks, and 3 of theseé are retarded by grade.
"Among the 3 below 8be norm in mark, 1 is retarded by grade. In tho
.8econd group (Table 23, IIc) 5 are above the norm in mark, and 4 of
theso are accelerated by grade. Of the 4 below the norm in mark,
3 are rotarded by grade.

Notes on the achool standing of individuals whose marks and grades appear in Table 11
and Chart Ic,

’ 1 Left school at the end of first year of high school.
2. Out of school one year and returnéd in second year of hl{Jl school; remained four
years with low marks; graduated.
3. Good work in elementary school; conditioned in Latin and French first year of
high ‘achool (eighth grade); did not take full work second year and withdrow at end

of term.
(’ 4. Outsof school first two terms in sxxth grade; conditionad in Latin and German
during ninth; promoted to ténth; absent much in second term of cleventh; withdrew.
6. 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 du.rmg tenth; in Latin, French, chemmtry, geometry, dunng clev emh
graduated after two years in twelith.
7. Graduated.
8. Conditioned in algebra and French during ninth grade; in algebra in eleventh;
gmduawd from twelfth.
A)letmned in Latin:during eighth grade; in English und ka during ninth;
!mled to graduate.
10. Entered third grade but did not take.full work; umttonuve during sevenl.h; .
withdrew at end of eightb, S
11. Absent during fourth term of fourth grade; conditioned in Lntin chemistry, -
algebn, and geometry after much absenco during third term of' elevem.h graduated
at end of twelith.
12. Entered seventh grade but extended absence during aecond and third terms;
*  withdrew from achool for one year st end-of tenth; condmoned in Latin durmg elev-
¥ " euth; gnduated.
* . 18. Repeated part of ﬂnrd-gmde work, (ondmoned/ in arithmetic dunng fburt.h;
in English during fifth; improving steadily; still in school.
14. Abeent during thnd and fouith terms of fifth ’gmde cdnditioned in Latin and
history during ninth} stiil in achool.

[The notel .on school standing for the other hfviduala may be found in section

]
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4, CHARTS OF BCHOOL STANDING. a

Expressing thesa tables in school standing in graphic form where .
20 millimeters in the horizontal equals one year in age and 30 milli- |

meters in the vertical equals one school grade, the two variables, age
ke ) T 11, °
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Fia. ao—«;hm Ic) School-standing curves for Horace Mann School boys. )
and school grade, may be-expressed in the form of & continuous line.
A thu'd' Varmble, or the average mark for each grade, may also be
. expressed assuming- the first 6 millimeters in the vertical within

gradf to represent a standing betweem50 and 60 per cent, the second
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6 millimeters, between 60 and 70 per cent; the third, between 70 2nd

80 per cent; the fourth, between 80 and 00 per cent; and the fifth,
: 3
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0. 31,—(Chact Xlo) gohoolmnmg ourves for B‘m Mann School boys.

betwean 96 and 100 per ceis. Thus it will be noted in the chart thet
the uppermost curve represents the most precocious child and the
. lowest-curve the most retarded from standpoint of ege aind grade.
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No. 6 is the most precocious mCha.rt Ic from the standpoint of age-
until he reaches 164 years, and No. 11 the most retarded throughout
his school life. On the contrary, comparing the average marks within
tho grade, No. 11 has higher marks than No. 6, as’ may be seen by
noting the height of the circles in each grade.

Itis atonce apparent that 3 of these 14 boys in the first group losta
grade during the periods inclyded. In two cases this was due to
absence from school for a year, inthe other ¢ase to the gradual lower-

* ing of the averago mark of a boy who was being promoted in advance

of his age on low grades. The nine additional charts w}:uch follow
are uniform in construction With Chart Ic

» 5 CONCLUSIONS. }

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

1f 12 years of age is taken as normal age for thesixth grade and,16
years for tho tenth grade, thore are in this group of 58 boys and 57

*girls 27 boys and 26 girls retarded for one year or morc during the

school course and -13 boys and 11 girls acgelerated for one year or
more.

Girls maintain a higher school standing than boys; there are a.lso
moro ropeaters among. the boys; gnd fewer cases of “skipping” a
grade. In the fourth and fifth grades the boys and girls aro approxi-
mately of the same age, but in the last year of high school the boys
are older on the average.

There are only 9 instances of boys droppmg back : grade and 4
instances with the girls; there sre 4 cases of boys skipping ¢ grado
and 8 cases with girls. These are confined to tho Horace Mann School.

Puplls who are relatively poor in tho first few. grades are relativaly
poor in the upper grades; that is, poor marks in the early school
course are indicative of low standmg throughout the school course,
Boys and girls of normal school age or under maintain a better school
standing both as to grades and marks than those over agoe 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 clementary school at the rate of one -

grade per year, regardless of the chrgnological agoat entrance.
“There are waves or nodes in

individual, the most prominersit drops coming at the entrance to the
ligh school and in the fourth and fifth grades. .

marks from year to year for gach )
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: (C) THE RBLATION OF PHYSICAL GROWTH TO SCHOOL STANDING. .

1 BCHOOL BTANDING AND 'GROWTH IN TWO. EIMNTABY B8CHCOLS. -

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

It must be reoogmzed that since we are mvesugatmg t.he school
standing age and simre promotions and school efficiency are based-on
marks, these records must be taken at their face value, because they
‘represent school practice and because they offer tangible criteria of
the eﬁicxency of theindividuals of the school.

Each school. has 12 grades above the lnnderga.rten 'The depart-
mental method of instruction is more og less in vogue in all grades;
and the same tenchers, in some instances, have marked the pupilsin |
their respective studies for severa] years. The teachers are among
the best trained in America and the pupils are glven 8 great, aeal of
mdxwdual attention.

A more careful study of md1v1dual marks revea.ls that there are
waves or nodes in the marks from year to year for esch mdxvxduai

. The two most prominent drops are at the entrance of high schoo]l and
*  in the fourth and fifth grades. The lower averages are most marked _
in the transition to the high-school grades, wirere the number of sub-
jects .also decreases In these schoals the best marks are found in
‘. the sixtlt and seventh grades for boys and girls, *and during these
. grades the greatest number of subjects are included.

* Tun.n 12a.—Average marks_and average number of subjects Lar pupils in the elrmenlary
A, school on quarterly term mari
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from each pupil’s ma.rks in each gubject for each penod and from the
‘ growth curves. '
‘The variability of marks and the changing dxstnbutlon in their
rankmg show that many pupils are not doing the kind of work given
them i some subjects during these intermediate grades. What these
subjects are for the Horace Mann School, and how they change from
grade to grade, is shown in the followmg table, which-gives the sum-
maries of the marks that are verypoor, poor, or only fair. -

TasLe l2b —Number oj puptls in each study in the'varsous grades doing only fair or
*“"ﬂaa‘wcre work.

ot BOYS.

. .

- Grades, and number of pupils in grade. III-19. | TV-30. VI38, | VII-s&
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+  The very poor marks for the boys are: In the third grade, history 7,
arithmetio 3, spelling 3; in the fourth grade, mathematics 10, penman-
shig @, spellmge mtheﬁfwbh grade, penmanship 9, mathmtm«i
* history 4; i the sixth grade, history 3, mathematics 3, penma.nihip 2
in ¢thé seventh e, 8pe) 7, penmepship 6, qmatics 8.
-= " For thomﬂs%zdverypgﬁgmﬁhm Ifnthemg?f?%md spejlingz‘ 44
* in ths fourth grade, mathematics 9, penmanship 5, googmphy 40 .
the fifth- giale, a5, history 4, gedgraphy 2;in the sxxthgmm‘lu ‘g
mathematics 1; in the seventh Me, geognphy@ ' history 4,anch B
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"~ The second significant explanation of the fode or drop in the dchool

: / oapacity, and sbhod] standing for all the individuals ineluded in the

e  fsons for each group. -

-~ .5 )
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‘ _A\mong 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 thegrade. Thisis important; why do these pupils
of normal school age or under maintain this better school standing ¥ -
A careful study of sustained, abgences does not account for the condi- ;
tions, though absence and a study of diseases and acoidents aid some-
what. The explanation lies in the advanced maturity of the pupils.
Since we have no recourse to consecutive mental tosts throughout the
elementary school life of these pupils, but since we have recourse to
their consecutive physical measurements in height, weight, and lung
odpacity, the problem resolves itsai-iAto finding the relation between
growth and school standing. The vious study of these indi-
viduals, together with their weight, height, and vital indices, diseases,
and physiological changes, shows that the taller, heavier children
mature physiologically irradv f 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, thosé whose physiological
age is accelerated, complete the last grade of the elementary school
6t 12 years 9§ months of age with an average of 84.35, and those below
average height or of retarded flfysiological development complete
the elementary sshool work at 13 years 744 months of age with an
average of 81.72. ' .

- {The taller, heavier, or physiologically sccelgrated boys and girls,
aomplete the elementary-school at an earlier age and with a. highey

avérage mark than the short, light, or physiologically retarded boys

and girls. In following the present investigation the reader should be

. . -

[

careful not to confuse 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-instinets and
mental traits associated with growth which the latter ‘has not expe-
rienced. The former is accelerated in growth physiologicaily.

standing of the fourth grade lies in the rate of development jn physio- °
ical matutity of the boys and girls st these ages. The growth
arts show there is less physiofogical growth in height, weight, and

lung capevity before the adolescent adbeleration than at any other

- time before the cessation of growth after the adolescent-ecceleration.

y 2: sonoo_x.' s'rmmmq ANI{ GROWTH xN'msnam. ..,
/. Sinoe, we'lmye-the individual curves ‘for both height, Weight; lung - -

data for comparison; e very-general underetanding of the-correla-
tlons or relationships ln'.ayrbe-gg‘:tten by miling individual comppai-
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Comparing the boys’' curvesin Group I as given in Chart Ia for

" hoight and'Chart Ic for school standing, it will be noted that—
The boys who are in advance of their normal grades, Nos. 4,5 and
6, are gbove median height, and No. 10, who has low school marks, is
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slightly below median height, Of the boys in this -group Who are
roterded, Nok.'11, 12, 13, afd 4 are below mediah helght, snd Noo1
dropped below his relative height durisg 4he preaddlescent period
was anemio. No. 9 became Yetarded at 14 years on ‘acoouns of - -
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absence and again at'18. He has asomewhat irregular growth curve in
height during adolescence and is frequently ill. - .
The school standing of the boys in the sscond group (Chart Ilc) of
. 15 presents two cases of “skipping a grade,” Nos. 13-and }5. No. 13
* is retarded one year at 12, and No. 15 one year; after skipping a
grade 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 mediandeight, 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 sneemic, has
appendicitis,and enlarged tonsils. .

Chart IITe shows the same general tendencies for each boy to hold
his relative pdsition in regard to school standing and in his ranking
with his companions from the elementary to 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 gil:ls (Chart IVe) No.2 is two grades in
advance of her normal grade at %2 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 norm seems justifiable, as previously
-stated. No. 9 is one year in advance of her grade at 16. No. 2 is
° above median height, and No. 9 below, with good health and excel-
lent school standing extending back to the third grade, which w&s
completed at the early age of 8 years 7 months. ‘

The retarded girls' of Chart Ve are Nos. 3, 6, 7, and 8, who are
fairly close to median height. .No. 3 missed a year and later skipped -
agrade. No.7 haslow average marks and No. 8 poor health. No. 11
repested a grade and is short in stature and nervous,

InChart VIc of 13 there are 4 cases of girls skipping grades and
byt -onp case of a girl failing ¢ advance a grade each year, which -
wps not due to low marks. . Thers are 3 cases of retardation before 12

_ Years, and not any at 16, since thede girls later omit s grade, Nos' 5,
"~ 8,and 7 akipped & grade during the period of moat rapid growth.:

N8 8 alous a marked arrest in phiysical grawthi in height, at 14,

which lasts until 18 and probably after, and the chool marks also take

: ~a decided drop aﬂg remain low until I8. No:'9'g growthis arrested

e it e T e e ko pawtoc vouy wih e

. exdeption, at10 yeem, whure it is ] per cent higher than st 12, The

_ . semgis true« , Whose growth is arrested b mucu 5.
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The marks of this group (Chart VIIc) are pnmarr for the period
between 12 and 18. There is a wider range of individual differences
here than with the previdus group. Since the group gives 4 cases of -
marked arrest during the adolescent period, it is worth whﬂe to note
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the corresponding changes ih schqol standing, It may bp nozed all
& of these girls are retarded. bygradenxogptNoml ands whomabom
"ﬂm%h:ﬁh ;hpuummmm but
i o 0i8 x average mark, but w
" _refarded one one grade. atrest in ‘?

md lnd m troubla.“' No. 6’
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'growth in hmght began to be most noticeable between 12 and 13 and
. continued until 17, and the final average mark begtn to fall between
14 and 15, and continued until 18. No. 6's physical growth was
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school marks between 14 and 15 continued. No. 11’s arrest in
physical growth-in height occurred at 16 and the lgwering of marks .
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occurred between 16 and 17 and pontinued. These 5 glrl_p ?m‘e also
- retarded by grade at:12 and 18 Years. =~ . -

. With ;hﬁ ¥rancie W. Parker School boys is fuund,remarhue
umfonmty from grade. to gnde and from ope uvenge mark to the:
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next. No skipping, no dropping, and few individual fluctuations.
There is, however, a wide range of individual differences, and the
final average marks are in practically all cases low. In Chact VIIIc
1boy (No. 2) is above gverage grade for his age, and 3 (Nos. 6, 7,and
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w7 P8 —{Chert VL) _Bzixool-;hntl_h; cnrvu!or‘ﬂom Mann School girls.
8) ate below, No. 2 is above median height; No. 6 is below, and
Nos. 7,8, and .10 #hout, median heigh¢; No. 12 has the lokest macks
dmm‘lp: ¢ . % ¥ o : N
It ahould be stated here'thas the Parker School is & comparatively
~wadl achosl, which keeps reeords and marks glosely, although little
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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 puplls In thisgroup (Chart X1Ic¢) the

of their normal grade for their age, if we use our previous hypothesis
that & year of school is equivalent to a grade. Ingeneral, the average
marks of these 5 girls iare higher than the others.

There are 3 girls (Nos. 2, 5, and 7) who are retarded by grade,
and No. 2 is bolow mébdian 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 acpelerated. '

3. 8CHOOL #TANDING ANID GROWTH IN WEIGHT.

“In his mvatlgatlons 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 establishes a basis of precdcity and dull-
ness.” The basis of precocity, for Porter, was found in the unusually
favorable physical development. Boas® found several serious objec-

" tions tg this conclusion,'and maintained that “children who remain
out of school for a long time will lag behind; vigorous ones will
advance more rapidly.”” This is no doubt true, but the number of

have little effect in vitisting geeral conclusions. Another objection
raised by Boas, which is very significant, was that thése children

- were not ¢dull, > but “retarded,” and a fetarded child may develop
and become quite ‘“bright.”” .

In an attempt to ascertain the relatxon of precocity to phymcal
development, Boas used data colleted by Dr. G. M. West-at Toronto,
who, in tufm, used. the’ teacher’s judgment in regard to the child's
bnght,ness, “The results were dxamm'lcally opposed to Porter. Here

- " again, there is an-apparent contradiction, due to an attempt to corfe-
- late “brightngs,” when based on the teaqher 8 judgment, with phys-
ical dev.elop " ‘mstead of co

THE INVESTIGATION, a - 89

final of all is 81 per cent, but 5 of these girls are one year in advance .

v

such children among the many thousands studied by Porter would

rrélating a more deﬁmte criterion of &~
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physical growth, instead of seeing that physical gtowth and mental
growth are correlated; Boas’s mistake was te assume that a teacher’s
* estimate of a child’s “brightness” at one age could be used as.a .
standard for measuring mental development er mental maturity
through several years. B .
MacDonald, in his Washington studies, used the teachers’ estimato
) 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 correlation, and
Gilbert no constant relationship. % 1

Theimportant 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 ? 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 o phymcal
examination as shall make it probable that the childs strength ls
equal to the strain.” ' : .

4. SCHOOL S8TANDING AND.GROWTH IN LUNG CAPACITY,

That there is a possible correlation betwoen 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 thege are invariably above the average school marks of
any 5 with the lowest average lung capacity. This hélds true for
each group, but it is, hewever, not a complete or accurate test, since
all cases are not included and the grades and lung capatity are both
matermlly influenced by the agg. of 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 chronologlcal and physio-
loglca.l ages are taken intb -consideration, since the lung capacity
increases with "age and the marks tend® on the average, to decreaso -
in the upper grades. It is apparent, then, that any attempt at
correlation will have to take into consideration ‘the median lung

'. capatity for. dlfferent ‘ages and the median mark for- the different

| Ages ‘within the same group. But sincé there are so fow individuals

S etudegt 'tlnn a g;ade and since the marks vary so little for the .

: 'sé-,' same mdmdun]s from"grsde to grade, it is suﬁiclen.t to ‘take, the -

 average mark for ‘éach :ndnm:lual a.nd oumpa.re it m{ﬂg “thie ﬁnal \"
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; in lung capacity, Nos. 6 and 15 are retarded one year in grade,

~ No. 7 is one grade below and frequent.ly absent.

.above aversge grade, which-would helﬁ ex:phin their low mark. ~ No, 6

TAE INVESTIGATION. . . @ ‘ 21

average.mark of all the individuals from each &chool and determine
whether the individual is above or below average school mark, making i
proper allowance for retardation gnd acceleration.

The median lung capacity for %ﬂ and girls for different ages gre
those previously found for the Francis W. Parker 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 a.vers.ge
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 grado,.- 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 capaclty
but entered this school late and apparently poorly prepared. No. 10
has comparatively low lung capacity and is below ave}'a.ge mark and
retarded in grade.

Those whose marks are above the awerage in Chart Ilc are Nos
1,4,5,6,7,9 and'15. Nos. 1, 4, 5, 7, and 9 are above the median

which would help to explain their higher average mark.

Of those below average mark Nos. 2 and 3 are above median lung
capaclty, Nos. 8, 11, and_12 are below medjan lung capacity, No. 10
is below median lung capa,cxty part of the time and below grade,
No. 13 below median lung capacity but above grade, and No. 14
below median lung capacity and grade.

In ChartIIIc 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 capagity
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_1 per cent below the average mark.

Those above the avetage‘school mark in Chart.IVc are Nos. 4, 5,
and 9. The first two girls are above medmn lung capacity, and No: 9
is below with no apparent cause.

Those below average school mark aré Nos. 1, 2, and 7. No. 1 is
above the median lung ¢apacity, and Nos. 2 and 7 are above during-
most-of the school course. No. 2 is two grades above normal, and

Those above average ‘mark in this.group (Chart Veyare 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-
ayerage magk are Nos.2, 4,6,7,0,and 11a., Nos.2,4,6, nnd?areabbve
and Nos..9 and 11 belo‘vrme&mn luig capacity. 'Nos. 2 and 4 are

a record for but oné year} No.9is retuded and No. 11 in Mlsmd
‘nda ona,yen. =

o
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Those above aversige mark in this group (Chart VIc) are N os..2, 3,
6,and 9. Nos. 2, 3, and 6 are above median lung capacity, and No. 9°
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No. 5 is above median lung capacity, but gradually drops in school
standing; No. 7 is below median lung capacity and below grade;
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In Chart VIIc those abeve average mark are N@.2,3,and 8. Nos, ‘
2 and 3 are above and No. 8 below median lung capacity, but No. 8
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v Fro.3.~(Chart Xo) Bchool standing curves for Prancis W. Parkar School girls,
is two years below normal gride at 12 years, which helps t» explaim
b the high mark. Those below average mark are Nos, 5, 9; 10, and.11.

. In Chart. VIIIc those sbove “4vernge mark are Nos..3, 2,6, 6, and 9.

: -
B bt o 3 <
o e - = " i

S
RIS T




. . THE INVESTIGATION. i 95

Nos. 2, 3, 5, and 8 are above median lung capacity and No.'9 above

durmg 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

I g
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No.of individvals

Grade | Mot - L~Below Avernge Grade -
o \ Above Medren Height I-A rerage Grwdle
I Abore Average Grade
I Betow AwryeM‘”"f ¢ ]
Ino mw m F:Amm,e_/‘/ﬂ"/f ‘

. 6y o 14 YZ Abore Average Mark
I Median Ty /1eight .

Individvals

o,

I T ’

& Nar/
Relow Modlan Heht

b ] . Fia. $0.—Height and school standing.

M. of individvals

and two gmdes retarded, but is later above in lung capacity and
- gradtally increases in average mark. No. 10 is below median lung
capacity and is three grades retardled No. 12 is below median lung
capacity.
In this group. (Cha.rt IXcy there areﬂboys below the averags school
muk for. the Francxs W Puker ‘Sohool boys No 213s one grade
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above ngymal, but has uniformly low standing. Nos. 10 and 14 arg
retarded one grade, No. 14 is slightly above median lung capacity,
and No. 10 starts high, but drops below Juedian 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 dbove median lung capacit v,
and No. 11 is below median lung capscity. 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, 10, and 12 are below median lung capacity; and No. 7
generslly above median lung capacity. ‘

Those above avurage mark are Nos. 1, 4, 6, 8, and 9. Nos. 1,4,°

and 8 areabove median ling capaeity; No. 6 is above, but takes a
decided drop at the last measurement; No. 9 is about median fung
capacity. Those-below average mark are Nos. 2, 3, 5, and 7 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 plotled 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 therelation between median height and school

: standin\,g. 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.

6. EDUCATIONAL CONOLUSIORS 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, pubflic and private, be
graded on. the physielogical age and the accompanying stage of
- mental maturity of boys and girls in place of the chronological age,

elerated physiclogical age: be ,encouraged. to proceed . thropgh
aw“ wf“:\r;,:-—“ ;: .5 ::‘;, ._‘ ‘i"? " ‘—;.::z,':‘- B “'« LU oG ";' : Lo L
FARRE S

- ¥

* s is now done. This Would require that tall, healthy children of

-
<

-




= " THE' n{vgsnc.u"xox. 97
schoo! as rapidly as possible within the limits of thoroughness, and
that the small, light ghi]dren 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 precocioug 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 scale—that of chronological age and
mental age—but 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 end include the essential criteria for determining the
physiological age of the child. We have now reached a stage in our
knowledge of chjld development when we can begin to search intelli-
gently for these physiologi¢al criteria in order to formulate more ade-
quate tests as measuring sceles for intelligence and for school standing.
The grading of our schools must be adjusted to fit the mNital and
phys%ogica] ago of the child in place of its chronological age, which
is not\fairly representative of the other two'ages.
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5 1. STATISTICAL
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1

MATERIAL. . i o 5
. IN 'HEIGHT, WEIGHT, AND LUNG CAPACITY. . :
50 boys with consecutive measurements from 7 to 13 years of age.!
v . .
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¢ TaBLE l‘f.—Im:remenla,_o/ gigwth 1n height for a group of 50
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boys with consecutive megsurements from 12 to 17 years of age.
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girls with consecutive measurements, from 12 to 17.years of age.
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boys with conaecutive measurements, from 7 lo 13 years of age.

e N - . i
_ ) STATISTICAL MATERIAL, . 107
-

expmdinponnds.]
10} yoars. 11 years. Nyyears. |* 13years. | 12} years. 13 years. ' A
T BL Bl | Elal Bdal EJs
IR RRE L REELEE|RHE| L REE O
1 H HE §in 8 H HEL
£ 18 |E1E (&K 8 Eleglg|&lsd |8 |5 |8
88 ' ™ o
8. B

o

ERIC

Aruitoxt provided by Eic:



W{““’ f ....r,» A » — L 2 ™ .

108 - PHYSICAL GEOWTH AND SOHOOL PROGRESS, ki l 1
N 1 .
TabLE 18.—Increments of growth in weight Jor a group of 50
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boys with consecutive measurements, from 12 to 17 years of age.
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. TABLE 19.—Increments of growth in lung capacity for a group
: . . [Lung capacity and increment
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TaBLE 20.—Increments of growth in lung capacity for a group
o . . {Lung capacity and Increment

13 years. ‘ 13§ years. 13 years. 134 yeurs. 14 years.
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G rre )
N TasLE 21.—Increments of growth in lung capacity for a growp of
. [1.ung capacity and inerement
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50 boys, with oo;ueculivé measurements, from 7 to 18 years of age.
expressed in cubie contimeters.) \_/
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. TaBLE 22.—Increments of growth in lung capacity of & group of

([Lung capacity and increment

13 years. } 133 years. | 14 years.

5 D =
2 Soldl 3 N
i SHHHEE
8 gp,“ag;h“
] SR
3. £1318 | &

o

ERIC

Aruitoxt provided by Eic:



[ - *
s ] .
é . _ BTATISTICAL MATERIAL. ) 117

50 boys with consecutive measurements, from 12 to 17 years of age.
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118 -+ PHYSICAL GROWTH AND S8CHOOL PROGRESS.

(B) INDIVIDUAL JHEALTH NOTES

Notes on the physical condition oj mdwlduals,whou curves in height, weight, and lung
capacity are gen in Charts Ila and IIb (pp.’ 40, 53).!
Thoaa-ppeulnglnmegmupoumm'rabhalund T487e: 3= 136; 5=200; 6=190; 10= 180; 11=115; 13=161;

14=155, -~
1. Excellent health; fine physique; astigmatism at 8§. o
2. Pueumonia at 4; excellent health at 5. Measles, chicken pox, and whooping
cough; shoulders round at last messurement. Parents American.
3. Health average at entrance and has had adenoids, bronchitis, and tonsillitis;
tonsils removed; aderroids removed and arm broken at 64; circumcised at 8 years
2 months; arm fractured at last messurement. Parents American.

4. Excellent health; has had measles, tonsillitis, clncken pox; left tonail swollen '

when 13; tonsils nomm.l when 15; eyes weak.

5. Adenonds removed at 12}; recovered from gippe nt 13%; hennng in left ear defec-

tive; nervous; ndenoid expression.

6. Average health; has had -chicken pox, grippe, wnslllms angmic at 14; tonsils
slightly enlarged; gets dizzy and faint when compel]ed to sumd atill for long period
of time. -

7. Had'double hernia at 5 years4 months; wears truss; lordosis when 6}; eyes weak,

~ and began to wear glasacs when 94. Mother Irish, father American.

8. At entranc® has had chicken pox, whooping cough, measles, bronchitis; heart
rate rather rapid; standiug. 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 pculist. Parents Americgn.

10. Appendix removed when 10; tonsils lnrge and removal advised at 12 years
4 months; condition good it 133; at 15 years 4 months waa thin, angemic, and bad
flat chest; eyes weak during last messurements and glasses fitted. Parents American.

11. Has had whooping cough, chicken pox; enlarged throat glanda when 71; nutri-
tion unsatisfactory; adenitis on left side; tonsils enlarged between 9 and 10; round

-shoulders during last measurements, P&renta American.

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

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

14. Has had pneumonis, bronchitis, chicken pof, measles; uncontrolled nervous
sction; 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 nearsightedness.

15. Has had measles, chicken pox, mumps, pleunsy, health good at 135 at 14

slight conjurictivitis; at 15 more % and at 16 full conjunctivitis; condition good at .

17 years 3 months.

. Notes on the physical conditiop of individuals whose curves in height, weight, and lung
eapacity are given in Charés.I1la and I1Ib-(pp. 41, 85).

Thoss appearing group of 100 in Tables 13 and 14 are: bu 146; 3= 145; 5=444; Te 197; 8=186; 0=171; _

- 10=163; 11=118; 13=103; 14w 158; 15= 102,

++ 1. Had whooping cough when 7 years 11 months; comrective work begun for shape

of back st 8, condition improved at 9 years 5 mont.ha adenoids removed at 8 years

~ 11 months; corrective gymnastic work continued.

L2, anchml trouble and ansemic condition from second to fourth year; when 6}
. lnd pleurisy. and this _oontinued unul openuon at 9 years 3 months after which

: _condition improved,

B ‘2:_" ) lmmmmmmﬁshmm

A

- -




_ STATISTICAL MATERIAL. . - 119 !

3. At entrance lad had chicken pox; tonsillitis at 12 years 5 months; broke wrist
~—%hen 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. Ilealth good af entrance. Parénts American,

7. At centrance health good, but had had preumonia, tendency to catarrh; from. *
104 to 114 awell except for colds;* nervous; follicular conjunctivitis; impediment in
apeech probably due to nasal vbstruction; at 15 condition fair; flat chest. '

8. At entmnce health good, had had childhood diseases; tendency to bilioueness
ihereditary), weak stomach; at 11-12 tonsils enlarged; tendency to headache; at 18
tonsils normal; at 14} condition good. Mother American, father Scotch.

9. At entrance health excellent, and bad had measles, malaria, and scarlet fever;
at 12 recovering {rom operation for appendicitis; out of school 4 wecks; follicular con-
junctivitis; tonsils enlarged from 12-14: 1’mproved at 15; at 15 glasses for astigmatism ;
condition good. Mother American, father English. S

10. Health gbod; at 18 shoulders round. . 5

-11. Tas had grippe and pneumonia; entero-colitis; part nasal®dpstruction by ade-
noids and hypertrophied tonsils; tonsils removed; between 6} and 7§ had medsles,
colds, andstomach trouble; at §had granular cotijunctivitis ou left lower lid ;' between
8 and 8} bid colds; 10-11 tonsils enlgrged; 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 enlarged;
tonsillitia, under ¢are of physician; 8-9 health good; at 10 condition fair; at 11 elioal-
ders round; has not grown; perfectly well; at 15 left cervical gland palpable.

13.-Has had measles, whooping cough, severalattacks of tonsillitis; at 6 internal
strabismus; advised to see occulist: sensitive disposition; at 7 wearing glasees; at 8

. condition good: heart slow and irregular; restless; follicular conj ‘tivitis; at 9
slight spinal curvature; adenoids and tonsils removed at 84; nervous, 1 rediye,
cries casily.

14. Health good at enfrance; has had no Jiscases or injuries; at 11 nutrition mod- &
éaute; at 13 had fall injuring car, causing hemorrhage, but hearing ot injured; at 14
condition fair; improved at 15. Parents American, . . :

15. Health excellent 4t entrance;* and has had n&slos, chicken pox, whooping
cough: tendency to nervousness; condition good: slight spinal curvature.

»

Notes on phyrical condition of individuals whose curve®in height, weight, and lung capacity
are given 1n Charts IVa and IVb (pp. 42, 55). : '
’ .’l‘hqse appearlnz'ln the group of 100, Tables 4 and 5,8re: 26205 3 48; 4= 38; 5me 37; B 2); Om 22; 10= 55~ SRR
1. Health good; has had measles, chicken pox, bronchitia; heart overactive wheii
"13 and gymnasium work suspended. : -
" 2. Health good. . . , e -
3. Subject to colds; between 11 and 12 tonsils enlarged (note slight arrert in growth
iu height and weight and Tung capacity); at 10 had meaales. .
4. Health good; elightly nervous heart. Parents American. )
" 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, - C
Y 6. Health good; has had children’s diseases. (No data to explain arrest at 8 years ‘
6 months.) - - . v .
7. Health good; wears braces on legs. } _
8. Health fair; has had eczema, pneumenia, whooping cough, chicken pox, rmoaslts,
. and mumpe; subject to catarrh; gsthmatic tendencieg.: ST
o, Health good, - e

.
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I~ “ight) 84 10 hdgyphoid feyor (aote ecelataion 5 waight fplwing thio me it}

ST A M with €yphold fever:(ncte slight

. 10. Health good; has had children's.diseases; tonsils removed when 13 (note sub-
soquent increases in growth in height and weight); menstruation began when 16.
. 11. Health good; inclined to bepmu; subject to tonsillitis; eyes weak.
Notea on the phyrical condition of individuals ®hose curves in height, _wéighl, and lung
_ capacity are given in Charts Vaand Vb (pp. 43, 56). B
Thas appearing in the group of 10040 Tables 4 80d & &fe: 1= 3=97; 4= 35 9= 17; 1=,

1. At entrance health good; had had infantile diseasos and pneumonis, adenoids

removed ; first menstruation at 11}; nervous temperament; back not strqug; at 13
- back straighter; hips prominent; st 13§ advised to improve standing. a ,

2. Bad poeition; more exercise adviséd; joints flexible; has had pneumonis,
measles, and chicketpox in early childhood; right arm broken three times; adenoids
and tonxils removed between 11 and 11} (note increase in height'and weight following

* opefntion). 0 S
+3. Thin and delicate until entering achool; diphtheria when small ; round shoul-
. ders during later school life (note flattening of height curve). Parents American.
, -4. Aversge 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
appéYent bvil effects; alightly rapid heart beatat 11}, Parents American . _ s ©

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

7. Health good: stanting position poor; studying very hard at 11,

- 8. Health good; standing position poor in later school life (notevﬂegt on height

curve, but no effett in weight curve). -
9. Hemlth good from 10 to 15; heart slightly overactive; somewhat angemic; spine
alightly irregular; had jaundice at 17. L o

10. Health good. Parents American. g =

11. Health good; apparently late appearance of menstruation. Mother Swiss, |
fsther French.

12, Health good. T'arents American.

- Noted on the phyrical condition of individuals whose curves in height, weight, and lung
capacity are given in Charts Viaand VIb (pp. 44, 66). .
Thoss sppearing i the group of 100 in Tables ¢ and 5 are: 1= 00; 3= €3; 6= 96; 6=40; 7om30; 9= 72 10m16;
: 11=10; 19=18.

" 1. Hashad children's diseases with no apparent ill effoct; gre¥ “‘too fast" at 11
(note acceleration in height curve); at'14 was taking osteopathic treatment for back.
ache (note arrest in growth In height and weight at 13); sppetite poor. | -

2. Has had scariet fever, whooping cough, Ynesales, chicken pox, mumps, tonsilitis,
and enlarged gll_rlqu/clight curvature of spine; weak hetst at 17; a tall thin girl. d
(Compare curvee in height and weight and amal} lung capadity.) . R

.+ 8. Anemic, nervous; heart akipped 1 in 18,0r 20 beats when 7; menstruation com-
menced at 13§. Parents American. - ¥ 1 :

4. Hoalth good, b}xt had paeumonia and malaria i.n.eq-ly childhood; posture poor
5. Health good; has bad children’s dissases; i1 betwoen 13 and 1¥; posgure poor

o] shoulders round. - (Note drop in height curve atter 14.) :Parenta American. . F
¢ Hoalthgood, - - A g e

7: Bmall; adericids remaoved when sbout 8 (note slight artest in growth in beightand

28, Health on entering schosl-good and hed had- children’s diseases; out of-school -
wil Arrest in height'and marked ariest 1a Jeelght); ' |,
B BT T .f'.l‘;:; R K

I l - .’M.dl I o ?1_ o AT TS ~\\4.¢’ 5
i e L ¥ .l--'. e ' i3 x
s LA A o E : : Sge
! P e SRR, e T 5 R e




O

ERIC

Aruitoxt provided by Eic:

. - ety o ’ T et

k4

lish, paternal grandtather American. S 5
) Wandgnndpamukhdm. = g : .
3

..  STATISTICAL MATERIAL. _ - 121
% . .
9. Health good; shoulders round (note.flattening of height curve). | ’
*10. Hedlth good; has had paeumonis, scarlet fever, and typboid fever; very thin 4
at 10 and posture poor at'this time; flat feet. . Parents American.
11. Tonsils and adenoids removed when 8;,condition good, but takes cold easily.
Parenta American. '
12. Ruptured and delicate; when 7 had severe case of scarlet lever.
13. Health good; has had pneumonia, diphtheria, and ‘othet diseasee as & child;
stomsch trouble; posture poor.

Notes on the phyrical condition of individuals whose curves in height, weight, and lung
eapacity are giren in Charts VIIa and VIIb (pp. 45, 57)..
Thoseappearing in the group of 100t Tables 4a0d 5 are: 1=100; $=86; 3=81; 4ee8S; b=7d; Guu73; 7o b6
8=~ 65; §=30; 10=53; 11=8].

. 1. Had pneumonia previous to entering school, and adencidsremoved; health good;
first menstruation at age of 12; bs(;k not strong; standing posture poor at 14 and later
(note flattening of curve in height); nervous tamperament; more outdoor exercise
advised. Mother American, father English. ¢

2. Had sgveral children’s diseases; liver and riervous troubles; from 14 to15, stomach
trouble (note arrest on increase in weight curve). 5

3. Health good all the time; standing posture poor. '

- 4. Delicate and nervous; adenoids removed just before 13 (note subsequent increass

in growth, in height, and weight). Parents American. T
"= '8, Mother died of tuberculosis; enlarged glands on both sides of neck; catarrh; .
nervous (note decided arrest in growtk in height after 13 and decrease in weight after o
15} years). Parents American. .

6. Has had children’s diseases; hereditary tendency to bleed; irregular menstrua-

tion periods. (Note arreet in growth in height after 12 years and in weight after 14.)
* 7. Has had malaris and children’s disesses; had an apparent attack of appendicitis
between 11 and 12 (note effedt on height); menstruation began between 15 and 186.
Parenta American. .

8. Has had chicken pox, measles, whooping cough, scarlet fever, tonsillitis; health
good when entering school, but Ister stomach trouble and ansmic (note arrest in growth
i#r weight and height). >, Parents American. . . )

9. Health good in 3 hool life; later aammic; weak spine; jaundice at 17.
(Note arrest in growth i ight and weight affer 13.) Parents American. :

10. Health apparently gnod. (Note arrest in growth'in height.) -

11. Hashad ahildren's diseasce, whopping cough, ehicken pox; tonsils enlarged at
-184. Shoulders round at 154 8light.lateral curvature; heart rapid; nearsighted.
(Note light weight.) Mother American, father German. -

5 . |
Notes on the physical condition of sndividuals whose curves in height, weight, and lung -
: capatity are given.in Charts VIIIa and VIITD (pp. 46, 67).!

Muppurh(hth.mponmhhbl-ntuum: 1= 148; 3= 14%; 4=193;. 6= 157; $= 178; 10~ 162
"s 1=l 19117, :

1. Had pneumonia between 9 and.10; heart weak, DParents and grandperents
American. g T A

2. Purents and grandparents American, : X

3. Parents and grandparents Russian, & y

4. Parents American, matemal grandparents English, patemal grandmother Eng-

- V1n Charts VIII-XIT, inctusive, the nationally of parests sad grandparsats i included i the heatth LR
ek, Tomost dhaes I Clrts VITI 454 X daia cn the physienl somdiicn of the individuale mossded .
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‘6. Parents and grandparenis German. -~
7. Mother German, fathor American, grand parents German.
" 8. Parents and grandparents German.
. 9. Parents American, maternal grandmother American, maternal graodfather Welsh,
'paternal grandmother German-French, paternal grandfather German.
10. Parents American, maternal grandmother Scotch, materpal grandfather English,
paternal grandparents German. :
11. Mother Danish, father American, maternal grandparents Danish, paternal grand-
mother French, paternal grandfather German.
12. Aneemic; trouble with throat and glands at 10; nervous. Parents and grand-
parents American.

Notes on the physical condition of individuals whose curves in Reight, weight, and lung
capacity are given in Charts Xa and Xb (pp. 48, 58).
Those appearing in the gmupono'o in Tables 4 and 5 are: 2=89; 3=d8; 6=73; 7= 19; P=04; 10=64; 11=1;
12=57 .

1. Apparently normal. Parents American, grandparents German,

2. At 12 had chicken pox, subject to colds in the head and nose bleed; at 14 subject
to colds, loss in weight. Mother Ewediah, father Norwegian, maternal grandparenta
8wedish, paternal grandparents Norwegian.

3. Before 6 had had messles and chicken pox; subject to colds and earache; at 11
very tall. (Compare height and weight.) Parents American, matergal grandmother
Scotch-Canadisn, maternal grandfather American, paternal grandparents American.

4. At 114 had had mumps, measles, and tonsillitis; at 14 good physical condition.
Parents American, maternal grandparents German, paternsl grandparents German-

‘5. Has had measles, mumps, whooping cough, and chicken pox; at 13} had grown
rapidly; muscular system weak. Parents and grandparents American.

6. Before 12 had had mumps, nieasles, and whooPing cough; subject to sore thrat,
cold, headaches, earnche; at 15 slightly underdeveloped. Parents American, grand-
parenta German.

-7. At entrance poorly nourished; at 94 knd had whooping cough Rud chicken pox;
at 11 below normal weight; at 124 had measles. Parents and grandparente American,

8. At entrance had had chicken pox; condition normal. Parcuts and grandpurents

9. At 11 general condition good, and had had grippe, mumpe, weasles, earache;
subject to colds; at 12 condition excellent; at 13 had bronchial colds; at 13} con-

- dition improved after removal of adenoide; at 16 general heslth excellent. Parents
American, maternal grandmother American-English-French, maternal grandfather
American-English-Scotch, paternal grandparenta American-English.

. 10. At entrance pale, narvous, oversensitive, taking treatment for nose and throat,
noappetiite; before 18 had had mumpe, whooping cough, chicken pox, and diphtheria;
after 16 condition good. Parents American, maternal grandparents Welsh, paternal

11. Health excellent. Parents and grandparents German. ¥

. 12. Befure 15 had -had messles and chicken pox; subject to bilious attacks and
" headaches. Mother German, father Germsn-American, grandparents German,

Notes on the physical condition of individuals sohose curves in height, seright, and lung

e eapacity are gioen in Charte XIo and. XIb (pp. 49, 69).

2 ¢ Thow sppearing tn the groap of 100 tn Tables ¢ 805 a1v: 1w &3; 3=83; Bem06; 701 -
- = 1. At10 had chicken pox; subject to cold in the head. . Mother American, paternal
' gmndmother Irah, paternal grandfather English; - bl

b o K e
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3. Haw hail mesles; chicken pé; imtnnpd; gubject toxick héadaches 14, Parenta
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3. Has had measles, mumps, scariet\ever, diptheria; adencids removed between
11 and 12; at 13 subject to headache frond\gyes, sore thioat, tonsillitis, backache, and
nose bleed. -8

4. Good health.

5. Poor (‘arriage arrested development Parents American, both grandmothers

™ Americsan, both grundfathers German.

6. Mother Canadian. father American, maternal grandmother Amencan, maternal

9 grandfather Canadian, paternal grand parents English.

7. At 14 had had mumpe, measles, whooping cough, chicken pox, and penumonia.
Parents American, maternal grandmother American, materna! grandfather English,
paternal grandmother. American, paternal grandfather Irish .

. 8. Had messles at 144 and later hernia. Parents Americad, grandparents American
of Irish descent, paternsl gmndparents Amerwan of Bolland Scotch, French, and
English descent.

9. General condition good. Parents and gmndparente American.’

Notes on the physical condition of individuals whose curves in height, weight, and lung "
capacity are given in Charts X1la and X1Ib (pp. 50, 59).

Those sppearing in the group of 100 tn Tables 4 and 5 are: 3=41; 7e=3l; 8=15; 9=-13; 1062,

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

2. At entrance had had mumpes, chxcken pox, and measles. Parents American,
maternal prandmother American, maternal grandfather Amenan Canadian, paternal
grandparents American.

3. At 12 had had acarlet fever. Parentsand gmndpuenu Amnericap,

4. At entrance had had measles, whoopmg cough, chicken pox, grippe; tonsils

+ removed at 74; between 9 and 10 suffered much colds; after this improvement.
Parents American, maternal grandmother American, maternal grandfather Amenem- V‘)
Canadian, paternal grandparents American.

5. Before 8 had had measlés, whooping cough, chicken pox; fnt overwexght

6. At entrance had had whooping cough, nfemsles, scarlet fever, chicken pox;’
between 12 and 13 heart trouble, out of school three-fourths of the time. Mother
German- Amencan father Norwegian-American, mntmnal grandparents German;
paternal grandparenta Norwegian. -

7. At 7 had had mumps; at 13 condition normsal. Parents Amencun mteml
grandmother English, maternal grandfither Welsh, paternal gmndmot.her Irish,
paternsl grundfather Scotch-English.

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

10. At 114 had had diphtheria, chicken pox mumpa, measler, pneuinonin; eubject
to rheumatism; slightly improving.

11. At 15 had had whooping cough, meaklea, rubject to headache and sore throat;

= 8t 17 sore throut.

Nota on the physical condition ofma‘amduah whose curves sn haghl weight, and hmg. :
oapacity are given in Chasts XIIIa and X"Ib (pp. 51, 60). ’

Those appearing in thompol 100in Tabiles dand § are: 1=00; 24; (=36; 5=B8; 8=17; 8eb.
1. Strongand. hesh.h y; adenoids’ and wnnla mmoved just belore12; first menstrus-
tion at 12. *

2. Tonsils enlarged from 10 to ]1; first menstruation at 12 year 5 months, Pumnta
and grandparents American, -
s. Wenk costal arches; fiost menstmnion at 18. Puarents md gundpamh

o
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4. Adenoids removed at 9 years 8 months, and again at 13}; first menstruation at
13 years § monthe. Parents American, maternal grand parents American, paternal
grandmother ‘American, paternal grandfather Canadian. . g

5. Btooped shoulders, but general health good; first menstruation at 15 years
3 montha 17 days. = '

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

7. Adolescent heart at 16; otherwise normal; first menstruation 14 years € months.

8. Had first menstruation at 14. Mother American, father German-American,
maternal grandparents American, paternal grandparents German.

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

10. Enlarged tonsils at 14; excused from gymnssium work at 15; first menstrua-
tion at 13 years 4 months,

JV

y = .
Notes on the physical condition of individuals whose curves in Aeight, weight, and lung
capacity are given in Charts XIVa and XIVD (pp. 52, 60).
Thoss appearing in the group of 100 in Tables 4 and § are: 8=32; 13=85,

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

3. Topsils entarged after 11, rémoved at 12 years 8 months; posture poor; first
menstruation et 12 years 7 months. Parents and grandparents American.

4. Tired, weak; matured at 15. Mother American, father Canadian, musternal

- grandparenta Scotch, paternal grandmother English, paternal grandfather Scotch.

5. Generl 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 atill enlarged; first menstruationat 12 years 9 montha. Mother

English-Scotch, father German, maternal grandmother Scotch-English, maternal
grandfsther English, paternal grandmother English, paternal grandfather German,

7. Apparently normal, )

8. Weak heart; otherwise normal. Parents and grandparents American.

9. At 6 had measles; at 10 adencid growths; tonsillitis between 10 and 11; first
menstruation at 13 years 1 month. Parents and grandparents American.

10. Apparently normal; poor eyesight. Parents and grandparents American.

11. Nothing unusual. " arents and grandparents American.

12. At 12 spine very crooked, at 14 straight; menstruation began at 14. Parents

and grandparents American.
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(E) INDIVIDUAL NOTES OR SCHOOL PROGRESS:!

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

1. Still in school.

2. Have marks for one year only.

3. Took part work dunng third grade; absent second term of fourth beoauae of
whooping cough; still in school.

4. Left at beginning of eleventh grade.

6. Part work in eighth grade; ahsent fourth term of eighth. firal and second terms

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

eleventh; gradusted.

I 7. Part work in third grade; withdrew at end of Beventl* '

8. In third grade.
9. In third grade.

. 10. Regular work; conditioned in French during seventh grade; in Latin during
eighth; in English, Laun and history during mnth in German during ele\enth still
in achoal.

11. Xl during fonrt.h term of third grade; repeated grade following year; ahsent dur-
ing second and third terms of eighth; still in scheol.

12. In echool; skipped fourth grade. ) 4

13. Conditioned in French during cighth grade; in Latin during anh 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 achool standing of individuals whose marks and grades appear in Table 24
’ and Chart I1lc. .

1. Part work in third grade; still in school.

2. Conditioned in arithmetic during third grade; in luswr) geographx Germnn
during seventh; in Latin and algebra during eighth; withdrew.

3. Absent dunng sccond, 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; gradmLh

8. Conditioned in English and biology durmg eighth grade; in Latin and history-
during ninth; in Latin and algebra during tenth; withdrew. ~

9. Qutof achoﬂiunng fourth term of eighth grade and third term of ninth,

10. Failed to be.promoted at end of fifth grade; in achool.

11. Absent fourth term of fifth grade; conditioned in arithmetic during sixth; in
English and algebm during eighth; withdrew.

12. Poor work in lower grades but improved; conditioned in lustory dunng 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 achool for one year between fifth and sixth gradee; conditioned
in algebra dunng ninth; in geometry dunng tenth; chemlatry dunng eleventh;
graduated.

’

\ -

" 15. Promoted Biditionally from fourth grade; conditionsd in Freach  durisg oy &
. en\hgnde inalgebndunngeight.h withdrew. e e T
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Notes on the school standing of individuals whose marks and grades appear in Table 24
and Chart IV,

. Conditioned dunng tenv.h grade; gndmted
. Graduated.
- Conditioned in algebra during ninth grade,
- Part work in third grade; skipped fifth; in school.
. Part work in third grade; absent third term of fourth, whooping cough; in school.
. Conditioned in algebra during eighth grade; in history during tenth; in school.
. Norecord for sixth grade; condmoped in history and arithmetic dnring seventh;
in Latin and history during ninth; in school.
8. Conditioned in algebra dunng ninth grade.
9. Inschool.
10. Conditioned in history and geometr‘ during e]e\ enth grade, on acconnt of
- abeence; graduated.
11. In sixth grade two years with good records; frequently absent in eighth; in
school.

OO WD

-

Notes on the school standing of individualc whose marks and gradrs appear in Table 24
N . and Chart 1%.

- Withdrew at end of second term of fourth grade; returned in fifth; in school.
Normal work.

. Large-number of subjects and high grades.

. Condity in Latin during eleventh grade; graduatggfl, -
Two ’(:e(‘ords; in school.
One y records; absent during fourth term; withlrew.
Normal work. -
. Normal work; graduated.
. Norecord for eighth grade; condmoned in algebra during tenth. -

10. Normal work; in school.

11. Conditioned in Latin and history durmg eighth grade; in Inun and Greek
during nipth; graduated.

12. Normal work; left achool.

L N

Nota on the school standing of ndividuals whoee marks and grades appear in Table 24

and Chart Vic.
. Record not avallab]e.

. Normal work; graduated.

. Normal work; in achool.

. Conditioned in biology during eighth grade; graduated.

- Conditioned in Latin during ninth grade; grsdunwd

. Excellent record; in achool.

. Conditioned in Latin during ninth grade; in achool.

". 8, Conditioned in Latin, hmwry German, during ninth grade; in algebra during
tenth; gradusted. e

9. Normsl work; graduated. - '

10. Inschool. ¢ _
11, Part work in third grade; condluoned in a.nthmetm during fourth; in school. .

12, Part work in third grade; wnhdrew end of semnd term, returned in fall; in
sclhool,

13. Normal work; gmduated .

- h‘om on’ Uw achool ltandmg of tndividuals whose markumdgmda appear in Table 24
£ - antl Chart V1le.

1. Nomal wofk gndu&wd S

e Romdmerunt.hmde, i .
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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 Lalin, history, geometry during tenth.

6. Conditioned in algebra during ninth grade; io Latin during eleventh in school.

7. Normal work; graduated.

8. Normal work; graduated.

9. Norma! work; graduated.

10. Lazy; insehool.

11 ('ondmogwd in Latin during eleventh grade; craduated.

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

. Poor in French from third grade.

. Entered fourth grade.

. Entered kindergarten,

. Entered sixth grade; conditioned annually in spelling; graduated.

. Entered first grade; normai work.

- Entered second grade; poor in German after fourth; poor in epelling.
. Entered kindergarten; poor in epelling throughout course.

- 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; norrhal work.

12, Entered kindergarten; poor in English, German, reading, spelling.

b A B R R

XNotes on the school standing of individuals whose marks and gradcs appear in Table 24
and Chart IXe. /
. Normal work.
. Entered second grade; poor in English and spelling:
. Entered seventh grade; normal work.
. Entered sixth grade; graduated; normal work.
. Entered sixth grade; nomnal work. -
. Entered third grade; norms! work; graduated.
. Entered fifth grade; normal work; graduated’
. Entered kindergarten; S:r in epelling and reading.
9. Entered fifth grade; normal work; graduated.
10. Entered fourth grade; poor in English. ot
11. Entered fourth grade; normal work; graduated.
12 Entered firat grade; normal work.’
**13. Entered third grade; normal work,
14. Entered first prade; poor in spelling and mnlhemauu

U W LN e LMD

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

“and Chart X7 . .
..Normxl work. :

. Entered fifth grade; normal work; graduated. 9

. Entered second grade; normal work. ‘ v

Entered fourth grade; normal work.

. Normal work; graduated.

. Normal work. i

- Entered first grade; normal work.

. Entered first grade; normal work.’

9. Entered second grade; normsl work

" 10. Normal work; graduated, - :

: 1L Enmwd hndemrten. normal vork
u, Poorin -pdlmg. e

ua,‘\ _’\‘,."n/: i
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142 PHYBICAL GROWTH AND SCHOOL PROGRESS,
Notes on the school standing of sndividuals whose marks and graded.appear in Table 24°
3 and Chart X Ie. . :
1. Normal work.
2. Normal work.
8. Normal work; withdrew at tenth grade.
4. Normal work. .
5. Normal work; graduated. .
6. Normal work.

7. Normal work; graduated.
8. Normal work; withdrawn ut end of eleventh grade.
,9. Normal work; withdrawn at end of cleventh grado.

Notes on the school standing of individuals whose marks and grades appear in Tabdle 24.

1. Conditicned in spelling and handwork regularly.

2. Normal work; withdrawn at end of eleventh grade.,

8. Poor in French and spelhing; in school. a

4. Entered kindergarten; died in seventh grade. - .

6. Entered kindergarten; normal work; withdrew at end of sixth grade.

6. Poor health, poor work; in school. o e
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 drose in the main from the artists’ desiro
* to find the best proportions for the beautiful forms which they
wished to reprcsent. For cxample, Phidias, it has been said, used
20 models in order that he might assemble tife most beautiful parts
of each into one figure. 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. But 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 1836. 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 dxperi-

- mental measurements and physical tests consists largely of tabu-
.. lated and descriptive reports in a wide range of disconpected fields -
Ly, of endeavor. Much of the work is only suggestive and will haye to

o

; ~'be done again under standardized conditions in order to determine .
. correlations. . One of the most. varying factors ia: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 age 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 weight of the clothes. Again, many
of the measurements are made, in & 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 has been collected, much valuable and’painstaking -
work has beéne which. will be of dirett sdentific significance
and-of direct 8ssistance to the physical director, the physician, the

“hygienist, anthropologist, educational - psychologist, and “educaton
" Tt is hoped that this monograph will not only make a distinctly new .
contribution to the importamt figdd of scientific and -experimental
education, but that it will assist in making more accessible the work

previously done. 2 e

The first important investigation on tho physical measurements
of adolescent boys that I have been able to find was published in
1854 by Zeissing in his study of Belgian children. Following thig, -
in 1860, Cromweoll studied the growth of Manchester school children
for the agos from 8 to 18, and discovered tho general law which has
been verified by every authority since that dato with the exception
of Quetelet for normal children and Goddard for feoble-minded chil-
dren, i. e., girls are taller and heavier than boys from the approzimate
ages of 11 to 14. The boys then becomo taller and heavier and
continue their growth longer. T -

The measurements of adolescent boys were published by G. C..
Steet in 1874, in the form of & distribution table giving the relation
of weight to height, which, so far as I cgn ascertain, is the first use
of, the weight-height indez s 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, Mass:, and later gives a table showing the com-
parative measurements of 59,077 males, including 11 clasaes of indi- &
viduals. In 1883 the final report of the anthropometric. committee,

+ of whichFrancis Galton was chairman, was drawn up and submitted
_ by Roberts and Sir R. W. Rawson. In England thestudy of grow:
.28 bedn mainly
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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’ Quotelot’s study of the 1nd1v1d‘unls for each agoe from
birth to 2] years, Bowditch made in 1875 his e\tenswo investigation
on over 24,000 Boston school children; during the samo year the
Provost Geneml of the United States published the statistics of the
American armies comprising 190,621 male whites ranging from 16 (o
42 yearsof 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 rhales and females. The follow-
ing year Pockham began his investigations in America and Hertel in
Denmark. The subsequent investigations of the more general type
were Key’s, in Sweden in 1889, where 18,000 children were measured;
Geisslers’s, in Germany, where the records from 21,173 children were
used; and Porter’s, in America, in 1893, whero 21,173 children were
studled in relation to physical growth and ment&l 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 spocml groups of -children measured,
the most valuable individual study is that of Wiener’s four sons from
birth to 20 yoars of age. Among the other individual studies are
Camerer’s, Peckham’s, King’s, Landsberger’s, and Wissler’s which
is especiall yalua.ble .

The first s udy dealing with foeble-minded chﬂdren as a class was
made by Roberts in 1878 on about 130 children. The second signifi-
cant report was made by Tarbell jn 1881; a third by Shuttleworth
in 1884 on 1,209 children, followed by Wylic'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 CONCLUSIOKS.
‘1. HEIGHT.

.. Periods of growth.~—First-born children exceed later-born children
& in height (Boas). - Short‘childreﬁ oontinue longer to grow than _tall.
1¢ . children (Boas).

(> 'The most rapid growth oocurs dunng the first year and the rate
.. is approximately the same for boys and girls (Burk).
-v2..“The.period of ‘apcelerated- ‘growth ‘appears just before- pube;-ty and
mo-t. r;p1d adolescent gmwgh i from 1dto 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. T

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 between height and pubertal matura-
tion, as shown by pubescence (Crampton, Weissenberg, Foster).

Manner of growth.—Growth in height is rliythmic, alternating
periods of growth with periods of inactivity (IHall, 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 & minimal period
of growth; in the maximal period the daily growth is 24 times as
much as in the middle period, while the middlé period is 2 times
as great.as the minimum (Malling-1Tansen).

~ The fluctuations in the growth of a youth, a boy, and an infant
are relatively the same (Camerer). - , t

Physical and mental development.—Dull children are shorter than
precocious children of the same age or average children (Porter,
Christopher). : ' > g

Early pubescence favors good scholarship; late pubescence, poor

" scholarship (Grampton). . ) ' .

Theze is no correlation between academic examinations in college
and physical measurements (Galton).

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

Sez.—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 staturo. At heights gbove 58 inches the reverse is true
(Bowditch). . B :

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

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
ceaso'to grow, while those of boys increase 4 inches between 14 and

. 19 (MacDonald). : ' e a © 200 &5
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Heredity —The fact that we have certain particular men and
women for our ancestors determines to a large extent what particular
‘height we shall have (Thorndike). . '

Environment.—Height is conditioned to some extent by the
nutrition of the body, by exercise, by disease, in short, by-all agents
that influence bodily functions in general (Therndike, Hrdlicka,
Burk). . 2 ¢ .

The height of American-born men is modifiod by the density’ of

pulation. Urban lifo decreases stature from 5 years on (Peckham).
Country boys are taller than city boys (Galton). N
“There is apparently an influence of climate upon growth in height
(Baxter). .
Social or environmental conditions may inﬂugnco‘the rate of
growth at different stages of developmont (Meumann). '
It is possible that the late period of growth is inhibited by improper
hygicnic conditions more than earlior periods (1all).
Discase.—~Accolorated growth and better resistance of disease go
together (Key). .
Tho ago of groatest growth, the adolescent period, is the ago of
greatest vitality and fowost deaths (Hartwell). ' -t
There is 5 to 10 per cont less sickness. among boys than girls
(Schmidt-Monnard). . .
Arrest of growth frequently precedos disease in childhood and
should be considered a danger signal (Boulton). - '
Classes—Children of the favored or nonlaboring class are taller
than those of tho working class or less favored (Bowditch, Roberts,
"Geissler, Baxter). Boudin does not hold this theory. This differ-
ence is espocially noticeable in the girls of the two classos (Pagliania).
The pubertal poriod 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 8 to 17 years of age, but they are shorter before that time than
the well-nourished child, and- hence  never attain to equal hoeight
.(Bowditch, Burk). . . .
Colleoge students have increased in height during the"'pa.sh\ 25
years (Sargent). r . .
Nationality ~Children of American-born parents are in this |
country taller than children of ‘foreign-born pareuts’ (Bowditch,
" Peckham). : N . (S
_ Race seems to be more important than socisl or environmental,

. -conditipns in detormining absolute growth; but the latter conditions \’
-+~ may:influence the rateof growth at. different stages of development '\'
- (Meumann). .. o : S ' :
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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 paronts are tallor than those of German parent~
ago; varistions are due to stock or raco (Peckham). : G

In intermarriage betwcen the Germans and the Americans the
tondency is to'take the height of the taller parent (Peckham).
 American boys excel in-height only during pubescent years; later
they aro overtaken in height by Swedish, Danish, and Dutch (11all).
Filipino children show less sex variations in height than Americans -
(Bobbitt). _
Chinese children are shotter than the average Kuropean (Bobbitt,
Misawa). .
Abnormal.—Children with abnormalities aro inferior in hejght to
children of normal growth' (MacDonald). .
Fecble-minded are, as a rule, shorter than the normal child, and
“the lower tho grade the greater the divergence (Goddard). -
The deercase in'height is marked in defective children after 18 years
of ago (Goddard). A
- Theaverage height of the fecble-minded approximates the minimurn
" of the normal (Wylie, Goddard). )
Delinquent girls urc as tall as the average girl (Tallant).

2. WEIGHT. -

. Periods of growth.—First-born children excesd later-born children.
mn weight (Boas), .
Large children have tho period of ncce_lers'ftod growth in weight
earlier than short children (Bowditch).’ o
The comparative weight growth of dull, mediocre, and precocious
. children is the same st all ages from 7 to 16 inclusive (Porter). .
" There is a closo corrclation between weight and pubertal maturation
a8 shown by pubescenco (Crampton, Weissenberg, Foster).
Manner of growth.—Grawth is rhythmie, alternating periods of
" Weight growth with periods of inactivity (Hall, Burk). « :
The body normally inereases from birth to maturity 20 times in.
weight (Hall), ' T : ) C
+ Children increase in weight by day and decréase by night (Malling- - °
Hansen). S R
~‘The fluctuations intho growth of a youth, a boy; and an infant are
" relatively. the same (Cameper)... T '




precotious children (Porter, Christopher).
* The -acceleration in weight pmcedmg puberty ‘takes place at the

same age in dull, mediocre, and precocious children (Port,er)

There is 5io correlation between academic examinations in college .

and physica] measurements (Galton).

Buccessful puplls are larger than unsuccessful, and the rate of

- growth is quicker in the successful (Gratsianoff).

Sez.—Boys are heavier than glrls at all ages, except the penod fmm
about 11 to 14, when girls excel in welght (Smedley). o

Boys now are slightly lighter than in 1876 and girls are heavier
(Harrington). ’

Er <ronment. —Welght is conditioned by the nutrition of the bodv

. by exercise, by disease, in short, by all agents that influence bodd\

functions in general (Thorndike, Hrdhcka Burk).
Country boys are heavier than city boys (Galton).
Accelerated growth and better res1stance of disease go together

- (Key). °

Loss of weight frequently precedes disease in childhood and should

be considered a danger signal (Boulton).

Clasges.—Childrerr of the favored classes are heavier than children

, of the working class (Bowditch, Roberts).

. gent).

" Boys of the fav6red class in America are heavier than the same class
in England (Bowditch).

The pubertal period of superiority of girls in weight is nearly a year
longer i in the laboring class than in the non]abormg class (MacDonald).

Oollege students have increased in weight in the last 25 years (Sar-

Agricultural students i in college are heavier than those of other
classes (Elson).

Nationality.—Children of American-born parents are in this coun-

erE

~Tk¢phycwdandmenta1dewlopmmi-—Dullchﬂdren mhghterthnn

try heavier than children of foreign-born parents (Bowdxtch Peck-
ham). '

The average American 'is heavier than the averago European
(Dickson).
" Children and adults vary in weight in different part.s of the United
States (Barnes, B&xter, Gould, Dickson).

‘Colored childre e & greater weight in proportlon than wluto
clnldran (MacDongld, Greenwood).

* Filipino children show less sex variation m'welght than Americans
(Bobb:th) - .

“Chinese clnldren are hghter t.han the averuge European (M:sawa.,
BObe“)- RN .':\,1\« o
morme more in wexg.ht than Amencsns (Dxckson)
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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). .
h 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 marked degree in the augm;antod
, development of adolescence (Hall). e . ’

Lungs continue to grow in weight until olil age; in youth they con-
stitute from 1} to 2 per cent of body weight, in maturity from 2} to
3% (Hall).

The maximal capacity. is at 19, acconding to Beyer, while other
authortties place it at 35. o

The greatest lung capacity occurs in the child naturally after the
year of greatest aggregate increase (Hall),

For cach centimeter of increase or docrease of stature above or
below the mean, there is a corresponding rise or fall of the vital
capacity, amounting in men to 60 cubic centimeters, in ‘women to 40
cubic centimoters (Whipple). C
= Woeight increases more than vital capacity, while vital capacity
increasos moro than height (Kottelman, MacDonald).. '

Physical exercise may increase vital capacity somewhat; tight
clothing, disease, and other unfavorable factors will decrease it
(Whipple). S oo

Sez.—Girls increase most rapidly in vital capacity from 12 to 14,

. after which the’increment is. at a diminished rate, and apparently
ceases to igcrease altogether at 20 (Smedley). . * - o

Boys take a sudden start upward at 14, and continue a rapid me .

-

until at least. 194 (Smedley). . . "
Boys have & larger vital capacity than girls at all ages (all inves- -
tigators). . .

Mental.—The lung capacity was found to be much greater in
children. whose standing in school was high and distinetly inferior in
a school for laggards (Smedley). S -
~ Vital capacity-of feeble-minded children is below normal (Goddard), -
. asis also that of retarded children (Do Busk). . _ - o
- . The most-complete mnd.significant. table of growth so far published " "
s+ for general purposes is that by Burk, based on Boss's data for height, .
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s hd *
ks E X, iy R =AY R, 2
Sl LA i, TR TR e N ROt TR
. B v DARLOS "3,“. SRR N Rt e e
- { e SR 3 - g G




o

ERIC

Aruitoxt provided by Eic:

{(..:a*m. ‘..4.:{;7. oD e .
< 150 . PHYSICAL GROWTH AXND S0HOOL PROGEESS. . !

and data from Bowditch, Peckham, and Porter for wexght- These
tables are as follows:

. (C) NORMS.

TasLe 25.—Average American height mathematically coleulated by Dr. Franz Bows
Jrom the data of 45,151 boys and 43,298 girls in the cifies o Boaum St. Louis, Mil-

. waoukee, Woreester, Toronto, and Oakland (Cal.); also absolute and percentage annual -
tncreases of same.

.

- Boys. - - Girls.
Approxi
veree N berof| A Absotute Numberof| A bsolute
average | Number o v u umber of verage | Absolu
age. | observe- | for each | annual m observa- | for each ] annunl h‘:cnr’:’::
tions. year. increase. 'l -tions. year. } .
Inches. Inches. | Per cent. Incher. Inches, Percent
1,535 4.7 L e 1,260 A3 e
3,975 43.9 2.2 5.3 3,618 .3 2.0 48
5,379 46.0 2.1 4.8 4,913 45.7 2.4 5.5
8,633 48.8 2.8 6.1 5,280 7.7 2.0 4.4
5,831 50.0 1.2 2.5 5,132 9.7 2.0 4.2
5,181 51.9 1.9 3.8 4,827 5.7 2.0 4.0
4,759 53.6 1.7 3.3 4,507 53.8 2.1 4.1
4,208 55. 4 1.8 3.4 4,187 58.1 - 2.3 4.3
3,673 B57.5 2.1 3.8 3,411 58.5( 2,&’# 4.3
2,518 60.0 2.5 4.3 2,537 60.4 1.9 3.2
1,481 62,9 2.9 4.8 1,656 6l.8 1.2 2.0
753 64.9 2.0 3.2 1L,1n 62.2 .8 1.0
429 66.5 1.6 2.5 790 62.7 5 .8
0 67.4 .9 | IR T O P TR IR

:Amge American weight mathematically calculated from the data of about 68,000
children wn the cities of Boston, St. Louis, and Milwankee: also absolute and per-
centage annual increases of same.

Boys. . et Girls.
L Age. .

Average for | Absolute an- Annuat Average for | Abgolute an- Annual
each age. |nualincrease:| increase. each age. |nualincrease.| increaso,
Pounds. Pounds. Per cent. Pounds. , Pounds. Per cent.

45.2 (........... Bad loooooaooaogqage L I R P A
49.5 4.3 9.5 4.7 4.3 9.9
54.8 5.0 10.1 53.5 4.8 10.0
5.6 5.1 9.3 57.4 4.9 9.3
5.4 5.8 0.7 632.9 5.5 .90.6
70.7 8.3 8.1 69.5 6.6 10.5
76.9. 6.3 8.7 8.7 9.3 13.2
84.8 7:9 10.3 88.7 10.0 12.7-
95.2 10.4 12.3 © 98.3 9.6 1.9
107.4 12.2 12,8 106.7 8.4 ¥ 8.5
121.0 13.6 12.7 112.3 5 8.2
..................... Doosood||ssococodooc000 115.4 P 2.8
0000900006006} oe0Eo0aE0as5H IboaBas 0000000 U8 N A

2 -Table- 25 of Boas (ses above) shows “ t.he growths in height and
-, weight and the annual absolute and proportidnal increases for what
< xmght. be termed the %hverage ‘American boy and girl. ‘The average
- - in Table T (weight) has been calculated by the mathematician
% . M. de Perott upon the following plan: The averages given by Bow-
. ditch fiom 24,500 children of Boston, by Porter from 34,500 children
., of 8t.Louis, and by Peckham from 9,600 children" of,.Milwaukee—-
: m:hng, ‘nearly -89,000- children - ‘al] - toget.her—have been” thrown
' ;@{‘ic‘iokﬂhef, but not sverdged directly. - At each -age the. nnmber of

o
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8 S | BISTORICAL SUMMARY. 11
,childr:an 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, supposé at the age of 10 years St. Louis contributes 5,000
children, Boston 4,000, and Milwaukee 1,000—altogether there would-
bé 10,000 children of that age—the averages of the three cities would
therefore influence the final average in the ratib of 5, 4, and 1, on
the same principle we use in partnership.’ s

A significant table bearing on the rel &n of mental development

to growth was compiled and published by Porter. The table for
weight is as follows:

- TasLE 28.—Relation of precocily to weight as indicated by distribution of heavy and lxgh!
children of the same uge in lhe different grades of St. L‘ouls sckonls (after Porter).

e
ast -
day. \ High
viL | v | 8
!

- -—_-—-I _
A : T R TSISs ETOTSs OSSN esears
R : »

Boerenn. s :

R Tl i i

0. e 48 [ b of

m [ a7 L 63, 6. % | 1.2 =

---------- 65.84 | 66, 66,77 | 6812 ...

; 7.6 | 70. 73.86 | .60 | 7% 950

2.0ennn B3| il 7274 | 53| 75.02| 0|

o .8 |- 78743 8000 | 8217 | &350 | 8200l

thheaoooogas 8.73 |- 81.02| s2.75| 86.05| 87.63| 8850|1111
.08 |-l 8 00| 8783 | enm| v363| o7.50] 480

koosoososs 93.94 |- 87.17| 9267 | o464 | 96.15| 99.00| 10812

. 100.20 |- 80,00 | 9533 | 9917 | 106.50 | 185,17 | 105.08

Hboocoesose 103.20 |. 98.50 | 100.06 | 99.R3 | 104.00 | 404.58 105. 15
TTIR TR IDSEDONS RO HURORUEN IDSSNNN ORI RSNt 114.50 | 104,00 { Tr6.00 | 123,

Hbocoacanss N0.08 | oo 10812 | 10738 | 110.29 | 113.57

G ns.e |l B e s 111:00 | 11600

“The truth which the table sxpresses is very plain. It declares
“in unmistakable linés that precocious children are heavier and dull
children lighter than the mean child of the same age. It;. estab-
lishes a physical basis ofgprecocity and dullness.
= **“ Whether means-or averages are the more trustworthy tools in
investigations of this sort is & matter of opinion. So long as their
respective value-is a subject of controversy investigators will accept
no sesults as final which can be supported only by means. It must
therefore be my first concern to show that the law mean precocity i8
related to mean phymoal development may with equal truth be written
average pmoc'dy 18 related to average physical development ”

The summaries given in the table followmg arsd mcluded pnmanly

- for, t.hexr lnstonca.l suggesuve value. e .
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 TasLm 27. —-Avoqge Reight of men, 100 recruits from each State (Drckson, 1857).1 '

Feot. Foet.

) NavYork .. <ee... 5.6505 | Ohio....... 9000000000000aEaE0d . 5.7537

) New Jersey and Delawm ........ 6.6509 | Indiana......................... 5.7604
- Pennsylvania................... 5.6756 | Alabama. .... e s et 5.7647
Masschusetts and Connecticut... 5.6821 | Illinois............ e 6.7696
Vermont and New Ha.mpehxre . 5.6951 | South Carolina................... 5.7729
Maryland............. ... b.7180 | Kentucky........ P e 5.7729

- Missouri... ......... s 5.7162 | Tennessee..................... . 57779

. Maine.... ... S 5.7314 | North Caroling................... 5.7814
Virginia.....cocoeeueeiiii ... 5.7488 | GOMRi8..euueonee ... .. 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 an investigation of 517
Indians, a tean height of 68.225 inches.

TaBLE 28.— Height as affected by natwnahty

- R
Number of Mean
Order of supe- -~ Nativity
Nativity. men height
Horlty. ) - examined

1.. ..| United States, Indians...............o.coveeiiiinnn..... 121 87. 934
3. United Sl&tes, whites 315,820 87.672
s Nogwsy.............. 2,290 67. 4067
4.. 3,478 67. 066
5. 21,645 67.014
[} 1,190 08. 89¢
7 50,537 68. 741
8 383 60. 648
i I
1 16,1908 "N 577
12 &, 86. 538
13 25,828 68. 531
14 1,104 64, 418
16 122 66, 393
6. 1,802 > 66.381
17. 580 868. 307
18. 3,243 668.277
.. 171 868,211
R 91 66. 110
an. 339 66. 000

. 70 85.800
3. 48 |. 65635
i 81 85. 432

‘While blond races have statures supenor 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.”

* TaBLB 20.—Height and complezion. "

o
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TasLE 30.—Stature of aduu males a;anga{)m onia of greatest stdture {Roberts's
anual),

b .

Race or nationslity. Authority. Height

7
l'nglhh (laboring clame).
Canadians

Tajiks of Ferghlna ‘and Samar kand .
Swedes (immigran ts to United smus)
Chippowa Indlans. ...} .
Rabyles P
Welsh (nll c'hm)

Danes (lmmmnt.s to United Sta
Dutch (immigrants to United Staws
.:merlean negroes

. U]m vy ol

Oumam( mlgrmta to United’ Bmln) ..........
Bwissof Geneva........................ Dunmt.
Ewiss (Immyrants to Uniled Statés). ..| Baxter..
%luuhm(unmlgrnnmw United States)
French (immigranta to United Slaw)
Poles (lmmlgrsnta to United sums)
P‘rmch (upper clagses)

S22222R2 SE2R2E2R2AAAAAAAAR22p2220e8

-

.| De letrelues
Novars.

: Baxter. .

RR22

5N LR2222 BEERBRSSESINNBEBETY LEBBRSRSBSRRCRRABBREBSIRESSHY

BRPRRENRRRRARRITR2REZTLRREE RRRARE RER22R

SchdbeundBeddoe 04
8hortt........... «
i)
™
63
0
dou 48
n
17
00
] S
88
L1l
n
® ..
o .3
n -
g
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154 PHYSICAL GROWTH AND. SOHOOL PROGRERS. - e
Tasre 30.—Stature of aditlt males arranged in order of greatest stature (Roberts's
Manual)—Continued.
Race or nationality. Authority. (ﬁ,:‘gg").
.................................................. 58 70
Do untrdum 5830
o cediedoe....... §7.00
fhoopese......c...ooooiiiiiiii bl do.... 56. 53
Bmmm(ﬂmhmm of South Alrica) .| Various. ... .. .. ... 52.78
Difference between tallest and shortest, 16.55 inches.
* * Average stature of mun socording to table, 65.25 inches.
TasLe 31.—Ieight and weight at certain ages—Forbes.!
| English. . Scotch. ‘ Irish, Belgian
Ages. ! a boo Tt
. llelgm Weight. | Height. | Welght. | Height. | Weight. | Height. § Weight. .
o e o i
! Inches, | Pounds. | Inches. | Pounde. | Inches. Pmmd:: Inches. | Pounds.
* 18 I 6x1 WS 0 S, 139.0 6N 7 145. 5 67.2 134.0
5 6.7 144.0 69.1 146.5 9. N 148.0 67.9 143.0
6N 7 146.0 60.2 1485 70.0 151.0 60.8 145.5
68 9 149.0 69.3 151.0 70.2 154.0 68.2 1485
89| - 130.0 .3 152.0 0.2 155.0 6N, 2 149.5
Institutlons Height. | Weight.
\ Inches. | Pounds.
V irginia Mill! LT T O P 69 141.25
United Btates M il lnslltute, Wesv.-l’oinL . : o 69 143. 67
Southern California Medical College........... 694 145.25 o
Jefferson College, Philadelphta, Pa .. 604 145. 00
Louisiana University.. ............. 70.2 145. 25
’i&hvﬂ]eUnlveﬂ!ty Medical College. 70.0 150.17
Michigan Collage. .. ... euuuninii it et e b 68 8 150. %0
' 1 Charleston Journal 13, 1858, p. 502.
TabLE 32.—Cincinnati police standard (Dun).
1. Age. (1) Psatrolmen must be between the ages of 21 snd 40- years.
(2) Lieutenants must be between the ages of 21 and 50 years. <
1I. Height, welght, etc. Minimum height 5 feet 7} inches.
N
. Chest ’ ) o
Ueght. | Weight. | CROR .
. : }
Ft. in, Pounds. Inches.
5 |l 140 34
5 8 144 343 ;
5 9 148 35
b 10 152 |- 35%
q 5 11 156 . -]
. [ .. 160 kei .
Metropolitan police force of New York City.
I IA{p licants must be between the ages of 21 and 30 years.
0 iI. ht, welght, ete. - Minimum helght, 5 feet 7} inches.
4
Helght. | weight. | bt o
Ft. in. | Pounds. Inches.
: A T 334
18 3 i N
§ ool owm) o
& i 18 g} T
6 32 170 37 v
s 3 178 a7 . K
8 4 .38 | o d
2 ' S
S S oa R el
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UnilcdSt.ala Army standard. ‘

1. Must be betwesn the of 21 and 36 years.
1I. Weight, haight, etc. semdt

Walght
Dr. Green- | ~»
Height. &euf.l'niwd “G'ﬁ’;;;;:gj;;mm Chest measure.
States ! 8 o
Ammy). ¢
“ -
Ft. in. | Pounds. /
5 4 " 128 | 120 pounds..s.....| No stated meas-
5 5 130 ures are fre-
5 6 132 : quired. T -
57 134 :
5 8 141 Rangs  bhetwe:n
309 8 the figums in
5 10 158 this column.
51 162 | Thera must be 2
8 0 169 inches chest
6 1 178 expansion.
62 EX] I 190 pounds. . ... .. ! y
l
- English Army standard.
. i Chest
Hefght. Weight. eastire)
Fl.in. | Pounds. | Inches. | :
5§ 6 133-140 3%-39 ]
5 7 140-147 3940
5 8 ¥47-155 4041
5 9 155-164 41-42
5 10 164174 42-4
5 1 174-155 43-4
6 0 185-196 4445
Ilutgu'nson '8 table of healthy v cight, /
From the avarage of 2,043 well-formed, healthy persons.
5 g S B
Helght. Weight.
Ft. fn. Pounds.
. J 5 1 148
5 8 155 .
/ 59 162
5 10 168
5 11 174 N
6 0 1% 0

(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, ' : o :
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V. BIBLIOGRAPHY OF EXPERIMENTAL STUDIES IN PHYSL- .
' * CAL GROWTH (336 TITLES).

Abbot, 5. W. Tlre evidence of stillbirth. In Massachusetts medico-legal society.
Transactions. "Boston, 1879. v. 1. p. 56.
A discussion contsining some mdirg‘arerencm to physicul development,
Adams, A. L. On the physical requirements of soldiers. British and foreign modical
chirurgical review, 55 : 202-17 (1875). :
Aithen, W. Onthe growth of the recruitand the youngeoldier. London, 1862. 72p.
"A prellminary study of the British soldler. o . o
Angerstoin, W. Die massverhiltnisse des menechlichen kdrpers und das wach-
stum der knaben. XKéln, 1865. 10 p. :
Anutschin, —. " On tho geographical distribution of the male population of Russia
in respect of height. Imperial geographical society. Transactions. v. 7. part 1-
Russiag, cited by Sack. R . - . . R
Audran, Gerhard. Les proportions du corps humain mesurées sur les belles figures
de I'antiquité. Paris, 1683. 26 p. .

. At excellent stuBy with dingrams and measurements of t went y-fivedamouns statues. :
Baldwin, .-B. T. Individual differences in the correlations of physical growth of .
elementary and high school pupils. . Journal of educational psychology, 2 : 150-562

1911), . g
( Absiract. A preliminary report of the beginnings of the investigatlon included In_this bulletin.
* Balliet, T. M. Results from study of bodily growth. School journal, N.'Y., 60:47
(1900). o T
A brief discussion on physlcal development. .
Barnes, Earl. Physical developme};t of Oskland children.. Oakland school report .
(1892-93). p. 3844 &
» Astudy of the physical developmént of sbout 8,000 Oukland schoof'chﬂdren, with charts and tables
showing height, weight, and oge and the oocupations and notlonnlities of the children. The chil
from Oakland were heavier and taller than the children from Boston, Worcester, Toronto, 8t. Louls,
and Milwaukee, whose recgrds were displayed at the World's Falr in Chicago {n 1802, o
Baudrand, M. L’accroisement; ses caractires normaux ot anormaux chesz la nour-
rison: ses rapports avec 1'hérédité, plus spécislement dans les &tats morbides
(syphilis, alcolisme et tuberculose). - Paris, Doin ot fils, 1911. 648 p. . .
- The table is explanatory of the contents of this jm portant book. . .
Baxter, J. H. Statistics, medical and anthropological, of the Provost general’s
bureau. - Washington, 1875. v. 1. ' ’ a

This is pn importunt camparative study, showing that the su; of sdult .\liurlea{u is very'diﬂumt
in different states of the Unjon, and even in different parts of the same state. There fs apparently an ,
{nfuence of climate upen growth. | ~

1879). - .
¢ 'rmz article discusses almost everything except the physical charscteristics of th two perples. - .
Beddoe, . On the phyeical characteristics of the Jews. In Ethnological society,
,London., Transaction#®1861: v.1. p.228. ° .’ o ' o
A study included primarlly for its historical significance, L T
¢ ===~ On 'the stature and bulk of man in the British Isles. In Anthropological’
~ - society, London. Memoirs, 1870, v. 3. p: 545. =
A ploneer study of physial deyelopment, . ) - 5
Belynieft, —." Materials for invegtigating the influence of schools on the physical
development of pupils. Inaugural dissertation. 8t. Petersburg, 1888, :
‘Romslan, dited by 8ok, , - o ot 250 8% oo oA,
. ;W‘\‘m"’lﬂ'“""ﬁmﬁ"m‘““fwz T R

L

Beard, G. M. Englidh snd Agerican physique. North American review, 4 : 538-603 |
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Bernard, P. Considérations médico-légalessir la taille et le poids depuis la nassince |
jusqu’ & I'sge agdulte. Archiv. d’anthrop. criminelle, 2:213-25 (1887). '
Contains many good statistics on growth and includes the dats from Buffon, Ziessing, Quetelet, Pag-
liani, and Bowditch. Also from Gerhardt. .
Bertillon, A. Lee proportions du corps humain. Reﬁe scientifique, Paris, 43 ; 524—
29 (1889). )
An {mportant anthropometric contribution for rwoﬁlng comparative measurements of individuals,
Beyer, H. 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). » :
Obeervations on normal growth and development under systemstized 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).

Coufirms all of the important resuits of Porter’s rescarches on *f Precucity and dullness,” sugfests

a change {n the physical examinations in pubil schoolg, and advocates the use of the percentile grade
tables in Massachusetts.

Bird, Frederick. Uber die relativen massverhiltnime des menschlichen kdrpers.
Zech. f. anthrop., Leipzig (1823). p. 330-69. g
Blagovidoff, I. Materials for the investigation of the health of the Mongolian- |
. Asiatic races (inorodze) in the province of Simbrisk. Inaugural disertation. St.
Petersburg, 1886. . , )
Russian, olted by Sack. Not accossible to the printer.
Boas, F.  Anthropological investigations in achools. Pedagogi'cal seminary, 1:225-28
1891). :
( A general discussion, with many historical references as to methods of procedure. .
The correlation of anatomical or physiological messurements. American
anthropologist, 7:313-24 (1894). g
A discussion of the theory of ts based on oments of the heads of 377 haif-blood
Indians.

- The forms of the head aa influenced by growth. Science, n. 8., 4:50-51 (1898).
—<—— 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 helght, welght, length of head, width of head, length of farearm, and width
of hand for boys and girls. -

. Growth of children. Science, 20 : 351-52 (1892). - -
- 8cience, n. 8., 5:570-73 (1897). ’ .

1n this {nvestigation {n Warcester the same children were measured twice (May, 1891, and May, 1892).
The'sverags increase in stature between 6 and 7,7 and 8,8 and 9, 9 and 10, 10 and 11,11and 12, Rand
13, 13and 14, 14 and 15, 18 and 16 are Inctuded for<all boys and short boys and for tat girls and for short
girls, Young chfidren grow more gniformly than older children and srowth {s more variable with
girls than with boys. Short childreri continue to grow longer that tall childran.

Science, 36 : 815-18 (1912). * F
Growth of Toronto children. In British ussociation for the advancemeut of
science. Report, 1897. v.8. p.443-49. .

In U. 8. Bureau of educatidn. Report of the Commissioner for the
year, 1898-97. v.2. p. 1541-99. .
. Seo also Britiah association for the advancement of scdenco. Report, 1897, p. 443-49.
The measurements of variable quantitics. New York, Science press, 1906.
(Columbia university contributipns to philosophy and psychology, v.14. p.1-60).
A detalled technical discussion on constants and variables; s comparisen betwoen ted, series of
mmhmcndtha nnlimited sories.of viiriables and tho distribupion of variabls attd of Shance vatta-
{ : » PR
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Boss, F.  On the growth of first-born children. Science, n. 5., 1:402-4 (1855)
This article contains four very valuable tables on the belgbt and weﬁght and yoarly increments of
boys and girls bot ween 6§ and 17} years of age. The study indudes the first, second, third), fourth, and
later born children. The conglusions are that in stature and welght the first bom chiidren excosd the
iater born children. This study infudes Toronto and Osakland children; the latier excoed sll others
in the United States (st this timo) In height and weight. \
= On Dr. Townseind Porter's investigations of the growth of the school children \
of St. Louis. Science. n. &., 1:225-30 (1895).
- Physical charcterixtics of the Indians of the North Pamﬁ(‘ cauat, American
amhm[xnloglst 41 25-32 (18915
Studies based on measnremonts of 263 Indians from Oregon, Washington, and British Columbia,
Including stature, sitting height, eephalic index, length of urm, cte.
——-— Physical chancteristics of the tribes of the Nnrth Pacific cost.  Jn‘British

association for the advancement of science, 1891, v. 6). p. 42447,
A detatled study of 20 measuremonts on a number of Lndivldual male and famale Indians. Noaverages
are given.
——~ Sumniary of the’ work of the committee in British (‘olumbin. In British
association for the advancement of science. 1898, v. 68. p. 667-8

A summary of tho measurernents on (o Indians of the North I'acific ceast, oonu\lnlng 12 extensive
tables for 19 measurements on males from 5 to 70 yoars old.
——— and Wisler, Clagk.  Statistics of growth. In U. S. Bureau of education.
Report of the Commissioner for the year, 1904, v. 1. p.25-132.

Bobbitt, J. F. The gmwth of Philippine children. Pedagogical aninnry. 16:3-34
+£1909). ’

A study of thé measurements of 1,180 natlve Filipino boys and 438 girls bet ween the aged of 6 and 20°
years, lo;,e(h& with a dlsenssion of growth stagesand a comparison with the Smedley and Boas norms.

A comparison is also inade of the growth of the l-luplno children with the growth of Jupanese children

as piven by} Dr. Misaws.

Boulton, Some .\nlhmlmmolnr al ohmr\'alions British medical joumxl (1876). o

p. QSO—QL

A bhricfarticle of historical value, primarily for the method involved. .

Bowlit:h, H. . The growth of children, JIn \inasuchuseus Board of health.

8th annual report. Boston, 1875, p. 273-323.

The data for this investipntion were collocted from 24,500 childron in the public schools of Boston
and near-by communitiesand u few privito schiools. A comparativestudy Is madeof thalgrowihn heght
and woight and tho tables are urrmgod fn such a way that the influence on growth by nationality may
be dotermined. . -

Growth of children.* In Massachusetts. Boa.rd of health." 10th annual 3
report.  Buston, 1879, v. 10. p. 33-62.

This investigation ls supplnmonmn to the provious ono and contalns 11 tables and 11 plates. The
tables give the parentago and then thoou tpations of paronts in professional, morcantile, and unskilied
labor classes.

The growth of clnldnen studied hy Galton's pemenule gmdea In Massachu-
setts. Bonrd @f health.  22d annual report.  Boston, 1891, v. 22, p. 479-55.

Abstract containad in Amnrlmn Association for the advancement ol physlml odication, 1891, v.4,
p. 36-37.

Applying this methiod to 24,000 Boston schiool chiidren Dr. Bowditeh concludes® 1. The period of
accelerated growth in beight and wolght eccurs Just befora theage of puberty. Largochifdren have thelr
period of accelsrnted growth at an carlier age than small cnes. I1. The period when the girls aré taller
and heavior than the boys oocurs carller in the highor than (n the lower porcontilo grades. “In other
words, durtng the porlod of femnale superiority tall girls surpm\au boys in hoight lass than short glrla -
surpass shon. boys, while heavy girls exceed beayy hoys ln waight more than light girls exceed light

boys."’
i The physique of women in Muachusett& In Mamsachusetts. Board of
health. Report. Boston, 1890. v.21. p. 287-304.
—— The relation botwgn growth and discase. In American medical association, :
Philadelphis. Tra ions, 1881. v.32. p.370-76. - T
" This isa valusble discfiSion based on the tluss #Eat “1t seems probable that the actus! determine- . )
. tion of the tormal rate. of growth will not ouly throw, light upon the pature of the' dhm W which CT
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Boyd, Robett. T-ble of weights of the human body and internal organs in the sane
and insane, etc. FPhil. Trans, London, 151:241-62 (1861).

“This table lncludu agos from beloro birth to 80 years and the resulis show that tho hody 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 femalo from 63.2 to 1.6 inches, whilp the
mean weight of'the former varjed from 112.32 to 81.5 puunds as compared with tho sane adults dying
at the same period of life.

Brent, W. B. On the stature and relative proportions of man at different epochwand
in diffetent countries. Jn Britishgwsociation for the advancement of science, Sep-
tember, >~ 44, =

An abstract of paper giving measuroments out of 1,000 individuals. ‘Tho average height of English

a men s placed at 5 ft. 7} inches. .

~—— Tables illustrative of the height, weight and strength of man. Jn British
aseocigtion for the advancement of scjprice, 1845, v. 15. p. 80-8L.

in theso tables men are grouped as tall, middle height, and short. Of 100 Englishmen of all classes
4 are very tall, 6 fect 3 Inches; 26armtall, 5 fect 9 Inches to 6 feet; 40are of middle height, 5 feet 9 inclios;
26 aro short, 5 feet 3 inches to 5 fect b Inches; and 4 are very short, § feet to 5 feet 3 inchies.

Brealau, Neue ergebnisse aus schiklelpessung an ncugelmronen Wiener medi-
cinische wochenschrift, 50: 78587 (1862).

Brown, C. R.  Anthropometric notes on thie inhabitants of Clara leland, Ircland. In
British association for the advancement of acience, 1897, v?67. p. 510-11.

. A study of the aversge hoight of 56 adult males giving an average of 66.75 in. -

Brunniche, A. Ein beitrag zur beurteilung der kérperentwicklung der kinder.
Jahrb. filr kinderkrankheiten, 47:1-28 (1866). (

Bryan, E. B. Nascent stagesand their pedagugical significance. Pedagogical semi-
nar¥, 7:357<96 (1800).

This 18 one of the most important articles on physical growth from the standpoint of periods of
development. ‘The author bases his concluslons on tho work of thirty-soven diTerent writers.  Aller
outlining the periods of childhood as differentiated by Hartwell, Lange, Zeissing and others, he finds
there are throe periods: Infancy, childhood and youlh. Each of these stages is discussed from the sef-
entific and pedagogical points of viow.

Burgerstbin, Leo, and others. Schulhygiene. Jena, Fisher, 1902. p. 473485,

A gocd summary ol anthropometric work with references 1o Amerfean studles, including tables
‘and curves. A abort bibliography fs included.

Burk, F. Growth of children in height and weight. —ﬁmenmn journal of psychology,
9:253-326. . .

This is the most genecral contribution to the subject of physical growth up to the year 1898, Most
of the significant contributions previous to this are discussed and a number of tabies mcluded., Prob-
ably the most important sipglo discussion (s the series of norma derived from a compamtive smd) of
the work of Boas, Bowditch, Porter and others.

- Influence of exercise upon growth. JIn National education association of the
United States. Journal of proceedings and addresses, 1899. p. 1067-76.
A good genernl account of the effect of physical cawrcise on growth.
The influence of sex upon growth. American physical education review,
4:340-49 (1899). .
The contlusfons of this report emphasize the fact that exercise should rnllow racial habit as far as
. possible. #
Camerer, W. Betmetkungen itber wachstum. Zsch. filr biologie (1880). p. 24-28.
A short, detalled study of infant growth whick was reprinted in the articls which follows.
Untersuchungen €iber maseenwachstum- und langenwachstum Jahrh. fur
kinderheilkunde, 36:249-93 (1893).
Carmon, W. B. Causes of some rapid changes.in body weight. Joumal of the Ameri-
can medical association, 59:725-71 (1912). -

A beiet discussion of theoretical value. . a0 -
‘Cattell, J., and Farrand, L. Physical and mental oressurements of the studenis of
* Columbia university. Psychological review, 3:618-48,(1896).
.. . A detatied and important study of mental tests and physkxl chmcterbth with some saggestions
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Chaille, 8. E. Infants: their chronological progress. New Orleans medical and
sufgical journal, 14:893-912 (1886-87).
This report contains s few and many suggestions for observation.
Chamberlain, A. F. The ¢hild. New York, Scribner, 1900. p. 51-108.
A general discussion of the pmblem of physical growth from the’sathropological and educational
standpoints.
Christopher, W. 8. Measurements of Chicago children’- Journal of the. American
medical association, Chicago, 35:618-23; 683-87.

This is & detafled fllustrated report of the work done at Chicago by Smedley, Campbell, McMfllan,

and others in the Chicago public schools, The charts and graphs are included in the report of Mr.
Smedley, which iy noted furtver 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 8t. Louts, in 1892, Dr. W. Townsend' Porter concluded that there is a physical basisof pre-
cocity; that dull children are lighter and precocious children heavier than the average chid; that
medocrity of mind Is associsted with mediocrity of physique At the outset of ngg investigatjons 1
determined to reinvestigate Porter’s proposition. and have o say that such facts ay we have been able
to collect go to confirm it.”
Combe; J. Kdrperlinge und wachsfum der volkeechulkinder in Lausanne. Zech.
far schulgesundheitapflege, §:569-89 (1896).

During the seven years of Dr. Combe’s investigation 2,000 children were measured, glvtng s sam total
of 13.158 measurements. The value of ‘ndividual measurements is discussed, and also the relation of
discase 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 modical journal,
45:484-87 (1887). 0

An Qlilustrated article showing tre method of computing height and weight curves, with a number of

_ cohclusions and criticisms bearing on the work of other invest rs, together with some deta om the
sverage maximum and minimum measurements for height, weigh{, chest, sad chest expansl‘n bet ween
the ages of 14 and 18 for sailors on the Minncamia.

Cnmpmn, C.W. Anatomical or physiological age: versus chmnologlcal age. Peda-
gogical ‘seminary, 15:230-37 (1908).

A general discussjon of thid previous work done in this field by the wmer and & mommand.uon
that " All observations, records, and investigations of children, whether pedagogical or medical, social
or ethical, must regard physiological age as a primary and fundamental basis.”

Influence of physical age pn scholarship. Psychologlc&l clinic, 1:115-20

(1908).
In this article Dr. Crampton discu. he relation of physiological age, as determined by pubescence

and height, to scholarship. The tables confined to boys (1) between the ages of 12 and 17 yun.

The concluisions dre that * Earlier pubesoen®Javors good scholarship: lster pub poor

ship.”

Physiological age. American physicB\education review, 13: 144—64 214-27;
268-83; 345-58.

The best study 50 far made on the age of puberty of bo
is from 13.5 to 14.5. ‘‘Individusls differ (rom each other in' ht (and height) sccording to their ma-
turity.” There is, acoording to these results, no marked lmury relation between ochohnhlp snd
weight, height, strength, eto. -

Crichton-Browne, SirJ. Growth—eomaticand cereb
good genersl d jon without detafled anthropometric m
Dn%‘er, F. Uber gromse, gewicht, kopf und brustumfang™geim annhchen ind1vid-
uum vom 13 bis 22 lebensjahre. Archiv iir anthrop. (beilnge), 15:121-26 (1884)
Supplementary to the following study but confined to malesand inclyding chest cir A
small number of individuals i included; each year from 13 0 22are taken up separstely.
Verglelchende untersuchungen fiber die entwicklung der kbrpergwuo und
¥optumfanges. Archiv fQr anthrop., 15:37-44 (1884). .
A good discusaion of the subject, including many tables. s, 1\
Das wachstum des menschen. Anthropologische studien.. Leipzig.

Child study, 4:77-81 (1811).

meats

Englemann, 1902, 475 p.
A good stagdy of growth of different parts of thebody starting with the embryo and including wbﬁy.
Data on measurements of 6,000 California school children utowaightmdmemm :
" ment. . Jn Otkhnd, Cal. School report., 1892—08 g IR GEET

The age at which this usuallyuku place




== *

»

194 PHYBICAL GROWTH AND S8CHOOL PROGRESS.

.Debusk, B. W. Height, weight, vital capacity, and retardation. Pedagogical eemi-
nary, 20:89-92 (1913). .
A beief preliminary study of physical development. k)
Dickeon, 8. H. Some additional statistics of height and weight. Charleston medical
journal and review, 13:494-506 (1858).

In thisreport s comparison is made between the heights and welghts of Americansofdifferent natfon.
alties with the stature and weight of Europeans. Results are based on students of the Medical coliege
of Bouth Carolina, the University of Loulatans, the University of Tennessee, Jefferson coligge, Virgini
military institute, the Military scademy at West Point, and the Upiversity of Michigan. Conoluslens
show that Europedna increase more in weight than A mericans ap they grow older. The Aruericans have
on the average greater height. .

Statistica of height and weight+in, the South. Charleston medical journal
and review, 12:607-13 (1857). :

Dr. Dickson has collected tn this report some detailed statistics in regard to the average height and
weight of Southernamen. A carefif study is made of the different nstionalities, of students and recruits
with the conclusion that on the average men from the Atlantic Southern States are not so tall as those
from Kentucky, Tennessee, and Virginis, although the two tallest men in the army in 1857 were from
Georgis and South Carolina respectively.

Btatistics of height and weight. American journal of medical sciences, Phila-

delphia (1886). 52:373-380. :

This report shows that the now American race, which is growing out of an almoat uniimited mixture
of other races, exhibits thus far no deterloration, but compares favorably with all the races of the 0ld
Wotld in every point of physicul development. The whole number of individusls (288 young men from"
Jeflerson college) aversge 24 years of age, 5 foet 04 inches in beight, aud 147 pounds in weight. Kentuck-
iana were the tallest people, who sverage 5 feet 11 inches, one being 8 feet 6 inches. ,

Diek, —-. Materali k izsledovaniyi roste, viees, okruzhnosti grundi i zhiznenneo
yomkosti lishkickh detsksvo i y‘ungahesk. Voyenno-med. journal, St. Petersburg,
146:223-363 (1883). .

A report of the stature, weight, and vital capacity of children in Russis. An inaugural dissertation
given in St. Petersburg, cited by Back.’ .

Donaldson, H. H. A comparison of the white rat with man 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 355 days, and of man
from birth to 23 yearsof age, the iatter belng based on Robert’stables. The conclusions roached 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 aimilar in
both forms, as are also the relative welghts of the two sexes at maturity.

— Growth of the brain. London, 1896. 369 pp.

Chapters 2and 3 are very good on the genaral problem of phyaical growth.
Drummond, W. B. Introduction to child study. London, 1007. p- 95-138.

’ A general treatment of growth for the firat four years; quotes Holt extensively.

. Dudrewicz, L. Pomiary antropolog. dzieci Warszawskich. -Zboir. wiad. do antrop.

". . . Akad. Unziej. w Krakow, 6:3-23 (1882). - )

.

Anthropological measur t8 of children in Warsaw.
Dun, W. A. The police standard of Cincinnati; with some statistica compiled from
,the first thousand examinations of applicants. - Lancet-clinic, Cincinnati, O.
18:131-35, 767~76 (1887). :
. Coutains many valuable tables for comparativestudy on minimum helght and weight requirements.
Elliott, E. B. On the military statistics of the United States of America. s
Sanita imgion, Berlin, 1863. v.4. p. 4. a
A comparative study of the heighta, weights, etc., of Soldiers in the Army of the Potomao.
Ellis, H- Man and woman. London, 1896. p. 31-114.
’ *.Also pablished by Boribner, New York, 1004. p.33-80 - . . .
G In chspter 3 of thils book thers is & good discussion of the growth and propértions of the body. A

1

sambee of references are given and four charts from Key showing.the relative increments of growth in
-mmmmr»mmo:m mnbunmpotumotdm-gnt parta of the body of
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Elson,J. C. Btatistice regarding short-coursestudenta. American physical education
‘review, 15:348—49 (1910). .
A brialarticle which showa that in a study of 4,000 college students the shoft course men (men who are
taking specisl eourses in agriculture) surpass in all measurements, except height, the men of the presert
treahmen olaas. :

American association for the advancement of physical education, 1892, v. 7. &§
P- 207-55. ' . 4

A report of observations made by M. Aura Wood on 2 students of the Boston Normal school of gy m- “
naatics. Eight tables are included and a pies is made for casuistic study in place of isolated statistical
Issurements.

Enpgeleperger, A., und Ziegler, O. Beitriige zur kenntnis der physischen natir des
sechsjihrigen in die echule eintretenden kindes. Ahthropometrisches teil. Epd
1: 173-235 (1905). o

Erismanp, F. Schulhygiene auf der jubilaumsusstellung der gesellschait flir beforde-
rung der arbeitaamkeit in Moakau. Zsch. fiir schulgesundheitspfiege, 1:367-73;
393-419 (1888). . o

The iatter part of this report gives compsrative tables with discussions on the hejght and welght of
about 3,000 boys and 1,500 girls in the schoois of the city of Moscow, and 4,300 boys and 700 girls in the
nearby village achools.

S Untersuchungen fiber die kdrperliche entwicklung der arbeiterbevdlkerung
in Zentralrussland. Tilbingen, 1889.

Reprinted from Archiv fiir soziale gesetzgebung und statistik.

The latter part of thia report deals primarily with hygiene and gives the results of the measrements
of 24,288 boys and 16,82 girla ranging from 7 to 18 years, taken from city schools, village schools, and
factories. = .

Untersuchungen iiber die kdrperliche entwicklung der fabrikarbeiter in Zen-
tralrussland (1888).

Manuscript. . )

Ernst, L. H., and Meumann, E. Das schulkind in seiner kérperlichen und geistigen

“entwicklung. Leipzig, Otto Nemnich, 1908. p. 143.

This book coutains a-’Alrly complete summary of theprevious investigations upon phyalcsl growth ,
and development, and & series of charts which gives the@rowth curves as found by the different inves-
tigstors. ‘The author's own work comsistsin an extensive study of something over 300 Munich children,
with regard not only to height and weight but also lung oapacity, span, and various girths. Theee
figures are presented in detailed tables and the suthor's oonclusions are compared with thoss of pre-
vious investigators. . .

Farr, W. Table shaowing the relative stature of boys at the age 11 to 12, under dif-
ferent conditions of life. In British association for the advancement of ecience,

Enebuske, C. J. Some measurable results of Swedieh pedagogical gymnastics. In'

1880. v.1. p.128-59. ' .
5\ report of the committes of the Assoclation, appointed originally in 1875, for the purpose of continu-
{ng the collection ¢t observations on the syet tie inatiom of heightsy welghts, etc., of the human

frame in the Britiah Empire, and the publication of photographa of the typics) races of the Empire.
1n 1879, 46 different classes of subjects weie included, glving & sum total of 11,745 individuals, while in

. the 1880 study one claas of subjocts was included, ot 11,958 individusls. There are several exoellegt
distribution tables giving the meun measurements for boys and men between 10 and 50 years, there
belng in all three charts (platés) and 27 tables. - This is a valuable and suggestive report.

_Fergus, W., and Rodwell, G. F.  On a series of measuréments for statistical purposes,
recently made at Marlborough college. Journal of Anthropological institute of
Great Britain and Ireland, London, 5:126-30 (1874). N

A short study of the college student. 2 ' '
Fleischmann, L. Uber ‘ernihrung yund kdrperwiigungen der neugeborenen und ..
sduglinge. Wien, 1877. 48p. . : :

.
-

Reprint from W jen-klintk. ’ . .
A very good study of infancy. . ST
Forbes, H. O. On the Kubers of Sumatra. Journal of the Anthropological insti-
o Ytute, 14:121-128 (3884-65). : :

© A caretul study,of 13 Kabees from the central part of Sumatrs, including detailed measuremuots.
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Foeter,"A. B. Report of director of physical training. American physcal educs-
tion review, 3:44--53 (1898). . -
Reprinted-from the annual report of the papident of Bryn lgawr oollege, contatning measuremaents
on freshmen, sophomores. jutMors, and seniors, and dlscussing varfous kinds of physical exercise.
Foster, W. L. Physiological age as a basis for classification of pupils entering high
echools, and reltion of pubescence to height. Psychological clinic, 4:83-88
L 1910-11). :
¢ A study)of the physlological ag' of 459 boys with the conclusions that thers is a close relationship
between helght and pubescence, and that a classification of high-achool atudenta acoording to physio-
logiopl age, based upon Pubescence, is casy and practical.
French, M. 8. Report of the physical examination of men upen the police force of
Philadelphia, and thoso who were applicants for appointment. Philadelphia, 1885,
Galton, F. An anthropometrical laboratory. Journal of the Anthropological insti-
tute, 14:205-21 (1884-85). .
A dencription of the anthropometrical laboratory, which aimed to show to the public the sim.
plcity of the instruments and methods by which ®he chief physical characteristics may be measured

and recorded. . i
Anthropometric percentiles. Nature, 31: 223 (1884-85). )
In thia article Dr. Gaiun gives a percentile table of the persons measured In the anthropometric
Iaboratory at the late International health exhihit. The table is given primarily as a sample of the
statistiqe method, apd secondarily for its Intrinsic value. There wers In all 9,337 persona measured be.
. weon th¥ ages of 23 and 50. R
’ Family likenees in stature. Royal society.” Proceedings. London, 1886. +.
40. p. 42-73.

A detalled statlstical xtudy showing the correlation between the probable stature of 8 child when
the stutures of several of his kinsmen are known. The Appendix by Dr. Dixon gives eight 1ables
showing the relation of the adult children to the mld-parents, .
Hereditary stature. Journal of the Anthropdlggical institute of Great Britaid
and Ireland, 14:488-99 (1885-86). = ' .
On the height and weight of boys, aged 14 years.in town and county public
schoola.  Journal of the Anthropolugical institute of Great Britain and Ireland,
London, 5:174-80 (1815-16). .

Comparisons are made between 509 city. boys, 206 country boys and Olhers ranging from 10 io 17

s yogrs af age; it ls found that the country boys are about 1} Inches tallerand 7 pounds heavier than the

clty boys.
: Range in the height of males at each age and in ltaven_xl classes.  British asso-
ciation for the advancement of science. Report, 1881 v. o1, p. 250-54. 9

Report of the Anthropometric committee. In British association for the
advancement of science, 1883. '

This 13 the final report of the committee appointed in 1875 and Inclndes valuable data on tho growth
of boys and girls st birth and during subsequent ages, theluding sdultlife.  Whila this report deals with
*adults primarily, the height and welght at blrth of 451 boys and 466 girls are lncludfd. .
Some results of the anthropometrical laboratory. Journal oP the Anthropo-
logical institute, 14:275-88 (1884-85).

‘The rBsults of measurementaon 9,37 persons, 4,726 adult males and 1,857 adult females. Percentile

tables are given. S,
Useful anthropametry. In American mesociation for the advancement of
physical education, 6:51-57 (1891). .

A discussion on the means of tnvesllgulng‘the beet method of assigning marks for physical efciency
based on,anthropometric tests. A study of 2,000 students at Cambridge revealed conclusive!y. acoording
to Dr. ffalton’s observations, that success in the literary e tnations is in no ted wlth
stattfe, weight, strength, or breathing capscity, and but slightly with keenncss of eyesight.
Ganjoux, Annales do médecine et chirurgie. Paris, 1910. p. 725-60,
Garson, Report of the committee appointed for the purpose of calculating
the anthropological measurements taken at the Newgutlg meeting of the asociation
i%1889. « In British association for the advancement ofcience. Report. London, -
= 1890, v, 60. p. 549-52, S C s .
| © Geissler, A.” Messungen von schulkindern in GholisLeipzig. Zuip ffir schulgeeund-
.7, - heitspflege, 5:249-53 (1892), T L e
i, . A sipplameptary oondideration of the grester'Mhight of e favored classes, bused o new data whidh _
5%, Gonieis of the Méssurements gk 3,808 oliidred at the and.of the sumiier veodthom 18, -
' R ST R Wi R s R s g
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Geisaler, A., and Uhlitzsch, R. Div grdesenverhitltnisse der achulkinder in schulin-
rpektionsbezirk Freiburg. Zech. des kaniglichen eiichsiechen atatistischen bureaus,
34:28-40 (1888).

This iavestigation was begun in 1868 for the purpose of fitting schoof desks, and is 8 comparative
study of the boys and girls of the Freiburg burger schulen and of thosgof the peasant classes in nearby
communitles. 21,173 children were {n the schouls, mnglng from 84 to 14 yoars of age. A critical study
of the arithmeticai sverage is included.

Gihon'®. I A'study of adolescegt 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. Wushington, 1880, bp,
15-44. -

Gilbert, J. A. Researches on school children and college students. University of
lowa studies in peychology, 1897. v. 1. p.1-39.

Supplementary to the previons Investigation with extra dats, especinlly on dullness and precoclty.
The curves for height. weight and lung capacity and for dullness and precocity are ncluded. Tests on
various mental traits dre incInded.

~ 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
varfation for both sexes, then cuch sex separately.

Girond, Gubriel. Observations sur le development do 'enfant. Petit guide anthro-
pomdtrie familiale et scolaire. | Paris, Schleicher fréres, 1902, 53 p. and tables.

A smoll guide for the physical observations of children. with a few statistics on growth in weight. (

Goddard, TI. H. The height and weight of feeble-minded children in American insti-
tutions. Journalof mental and nervous diseases, 39:217-235 (1912).

The most cotnprehensivo study, so far published. on the growth. helght and weight of feeble-minded
children.  Four tabies and seven charts are included and tho data ure derived from twenty Institutions,
8Some of the concluslans nre thut all defectives are beavier at hirth than normals; sex differcnces are

less marked as wo go down tho grades; with the morons there fs an arrest of growth earlier tlmn with C
uormals; there is close correlation hetwoen physical growth and mental activity.

Gould, B. A. Investigations in the military snd anthropological statistics of Amer-
dcansoldiers, U, 8. Sanitary commission, N. Y., 1869. v. 2. 655 p.

Gratsidnoff, _Materials for the investigtion of physical development in
childhood and youth in relation to heredity and to progress in school work. "From
observations made in Ar7.1m’w province of Novgorod. Ipaugural discrtation,
St. Petersburg, 1889.

Animportant study not accessibie to the anthor.

Graupner, \\’achatumgcsotzo der korperlinge nach untersuchung von 57,000
Dresdner schulkindu Bericht des ersten Internationalen kongresses f(r schul-
hygienc, 1904. p. 421-25.

Gray; F. J. Diumal varistions in weight. Amencan physical education review,

15:6-14 (1910). N
A thesis prmen\edfor bachelor's degree {n physical education at the Internationsl Y. M. C. A. training

a school, in-June, 1808. A fter making comparisons with the work of M. A. lurke, II. Carrel), H. Cook,

B. B. Forte,C. . Goodwin, A. Gould, and others, the writer finds thatall en gain *“ during the season.”
8easoned nthletes gaiged 1éss diing a season of training than green athletes.
Greenleaf, New table of physical proportions. Baltimore undgrwriter,’ .
43:303 (1890). ‘ : . :
A study of the relative proportions of the body. a
Greenwood, J. M. Heighte and weights of children. In Kansas City. Board of edu-
- cation. - Report, 1890-91. . g :
, Bee als0 Amerivan public health association. Report,1802. v.17. p. 100-204
The chief value of this study consists in the number of measurements included.

Gregor, W. Galloway folk in nghtshu’e and l\lrkendbnghtshlre In British amocm- R
tion for the ad vancement of science, 1897. v. 67. “p. 500-3. ‘
d A oompmuve study of the beﬁlm of 82 men ang 34 women, the he{ght for the xnen averaging 6826

inches, for the women ea tnches. f . o
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+  Grineveki, A. On the physical development of children. Kvoprosu o fizicheskom

v voepitanii dietei. Odessa, 1892. 36 p. o o .
Griinbaum, ©. F. F. On fhe physical characteristica of the inhabitants of Barring-

ton and Foxton in Cambridgeshire. In British association for the sdvancement of
science, 1897. v, 67. p. 505. .
A comparative table showing the haight of 23 wales varying from 153.3 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 percentilegrades. In American statistical association (quarterly)
21:321-31 (1893). ’
A detafled discussion of the theoretical significance and the percentfle method of using data.

Haddon, A. C. On the physical characteristica of the inhabitants of Barley, Herts.
In British association for the advancement of science. Report, 1897. v. 67.
p. 504-5. - * i

A number of measurements are included n this report on the observations of 15 1aales from Barley.

Hall, G. 8. Growth in height and weight. In his Adolescence. New York, D.
Appleton & co., 1904. v. 1. p. 1-50. - )

The best summary without direct experimental data, up todate, of the prohlem In height and weight.
‘The work of Boas, Burk, and Wiener s especially emphasized aud the niore general and Interrelated
problems of development are treated in a very scholarly and helpful raanaer.

Hall, W, S. Changes in the proportions of the human body during the period of
growth. Journal of the Anthropological :netitute of Great Rritain and Ireland,
25:21-46 (1895). i .

A study in growth fu helght of boys tn Friends’ schools and 'Iluverlord college ranging from 9 to 23«
yearsofage. Many other measurements are tncluded and some conclusicns In regard tostrength. There
wasa great homogenelly of ruce, nationsl{tv. and socal conditions among the indiviluals in these schools.

‘' Hanna, D. Anthropombtric tables compiled from the measurements of 1,600 women
(Oberlin students). Oberlin college. Dept. of physical training. Oberlin, O,
1898. . .

An elahworate series of tables showing many comparat(ve neasirements,

Hausen, S. Uber die individuellen varation der kdrperproportionen.  Archiv fur
anthrop., 20:321-23 (1891-92). ) .

This {nvestigation i3 based on 2,863 cases and glves the results, {n tabular and graphic form, of the
relation of the length of the fout to the height of the body.

Harrington, T. F. Health and education. American physical education review,

. 15:373-88 (1910).

Contains, after a ( lon on health and ventilation, a study of the welght of 763 boys and 633 glrls
born In Baston, whooe parents were born in Boston and attended the same schéols from which Dr. Bow-
ditch secured his measurements in 1870. At the present stage of this investigation the boys are slightly ‘
tighter than those of 1876, except at 13 years of age, and the girls are heayler. . .

Hartwell, E. M. * Bowditch’s Ia growth and what it teaches. In American
association for the Advancement OF physical education, 1896. p. 23-30.

Bowditch's law of growth i3 as follows: * There is & prepubertal poceleration of growth tn height and
weight, both in males and fe , followed by a postpubertal retardation in such growth; and glris

. when growing most rapidly, ex: boys of like age, In hefght and ‘weight.’’ ~1t has been thought that
, Bowditoh was the first to note this, but it was previously noted by, Dr. Fahmner, who measured 1,789
o children for desks. .

————— Preliminary report on anthropometry in the United States with provisional - -
lis€ of works relating to anthropometry in the United States. In American sta-

"tistical pssociation. Boston, 1893. v.3. p. 554-68. .

A summary and bibliography of the work in anthropomstry in this vountry. %

Reporte on physical training in Boston public schools: In Boston, Masa.
8chool report, 1894-95. p. 181-260. ’

LA careful study of the relation of stature to school work. - : '

Hame, E. Beitriige zur goschichte und statistik des volksschulwesens von Gohlie )
‘Leipsig, Dumreer upd Humbolt, 1891. ' ~
Mudqnmmnaponpl the oity of Leipaig, 1889.
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Ha.stings, W.W. Anthropometric studies iff “Jebrnakn American physical educa-
tion review, 5:53-66 (1900).

Also in National education \modutbn of the United bmms Journal of eod Ings and addrm,
1899. p. 1076-84.

In this investigatiou 15 measurements were made on 2,500 public-school children of Nebraska. Con-
clusions are given as to comparative weights of boys and girls, physical well being and mental efi-
clency, helght and nationality. Tables are given showing average helght and weight, for boys and girls,
for different ages and ditTerent grades.

Brief résumé of Quetelet’s treatise on man. American physical ‘education

! review, 3:258-60; 309-18; 366-76 (1898). * | -

. A gooi sumnmary of this book, whk‘l'\ 1s anthropological rather than anthropometrical in fts content.

! Health and growth of school children. In National education association of
the United States. Journal of proceedings and addresses, 1903. p. 769-75.

A summary which first takes up the methods of ascertaining the normat periodic increase of growth,
and secondly, the practical methosds of comparing the individusal child with this known standard.

—— A manual for physical measurements. New York, Macmillan co., 1802
112 p. .

The best sumnmary from an anthropometrical standpoint so far published. A large amount of com-
porative material has been included snd many practical suggestions given. A good bibliography is
appended.

Hergel, G. Was ist auf dem gebiete der kérperlichen ausbildung unserer mittel-
schuljugend errcichbard  Zsch. ftir achulgesundheitspflege, 10:333-34 (1897).

A brief discussion lending to other papers on physical training.

Hertel, A. Neuere untersuchungen {iber den allegemeinen gesundheitszustand der
schiiler und schilerinnen. Zsch. for schulgesundheltepﬂege, 1:167-83; 201-16
(1888). ’

A comparison Is made between age, height, and diseases nf children hetween the ages of 6 and 17 as
shown by llertel’s report, a report of the Danish commission and u report of the 8wedish commission.
The emphasis in the artielo is placed on the relation of disease to phy' siotogical) grow th. \

Overpressure in high schools of Denmark. Tr. by uodfmy Borenson. New

York Macmillan co., 1885.

Thl.q isan English lranslmion of Hertol's book which discusses the question of mwth An“mvulcnco
of chronfc diseases nmong children of different sg,es

The report of the Danish commiasion, (1882.)

This report takes up sge, lungth of work, time at home and school, height, weight, and the common ™
diseases, and a comparison is made between the puplis in the higher and the vollschuten. 17,56 boys
and 11,040 girls yere included, both in Copenhagen and in the country.

Hess, W. Bestimmung desgewichtes und messungen der kdrperlinge bei einem kinde
im ersten und zweiten lebensjshre. Archiv fir.gynaekologie, Beriin, 17: 150—-52
(1881).

Hitchcock, E. (a) Anthropometrical data bssed upon nearly 8,000 meuuremenu
taken from students. Ambhers:, 1888. 0

Included in program of exhibition of physical exercises (3, b, c, d, ¢).

(b) Average and mean anthropometric data of Amherst college students.

Ambherst, 1888.

A series of olaborate tables.

(c) The g-mn in physical strength of college students. Amberst, 1892. Two
tabies.

— (d)y Physical gmwth of Amberst students. Gain betweén freshman and semor

o years, Amherst, 1892.

(e) The distribution of physxcal meaaurenient.s shown in t.he different years of

college life. Amherst, 1892. o

== Anthropometric statistics of the students of Amherst college. In American

statistical associstion, (Quarterly publications) Boston, 1893. v.3. p. 588—99
A summary of the statistival work of the depmmcnt of phymcal education.

’

’
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Hitchcock, E.  Comparative study of measurements of male and female students at
Amberst, Mt. Holyoke and Wellesley colleges. Tn American association for the
advancement of physical education, 1891. v. §. p-'37-42.

A discussion of Dr, Bowditeh's paper on percentile grades, accompanied by three tables. The first
table gives the average measurements of 2,000 students; the second, tfie mneans rather thao the averages

for 2,086 students; and the third, the average ineasurements of 326 college men botween 21 and 22 yenr?
, of age. ’

The need of anthmpomet}y. In American ageociation for the ad vancement of -
physical education, 1887. . 3, p. 3-8. . -
A discussion of the histary of anthroporuetry, together with suggestions on how to take Mensurements
accurately. ’ - .
Physical measurements, fallacies and errors. Jn American asrociation for the
advancement of physical edut*ation? 1887. v.3. p. 3542, ;
Dr. Hitchcock the conclusion in this discussion that *“ humin measires increase with height,
always understanding that the law will no' inelude some of the tests of strongth.” A critleism of the
Hemenway charts is also included.

The result of anthropometry as derived from the measurements of the students
a in Amherst college. Ambherst, Masa., Carpenter & Morehouse, 1892, 7 p.
Coutalns several reports, L

A synoptic exhibit of 15,000 physical examinations, ¢Jn American asociation
{for the advancement of physical education, 1890. v. 5.

Secley, H. H., and Phillips. The anthropometrical manual 6f Anihent college.

Ambhenst, Mass., Carpenter & Morehause, 1900. 40 p- )
~Holmes, B. Orderof physical grewth of the child. JIn Minois society for child study.

This article deals primanily w!th the influences aflecting growth and gives two of Porte's tables,
A study of the growth of children, being a review of the work of Dr. Wm. 7.
Porter of St. Louis. New York medical journal, 60:417-23 (1894).
A critidal discussion of Dr, Porter's work. . o
" Hrdlitka, A. Anthropological investigations on 1,000 white and colored children of
both sexes. Jn.New York juvenile asylum. 47th annual repostt  New York,
Hollenbeck Crawford co., state printers, 1599, v, 47, p. 1-86.

The author finds these children slightty infecior to healthy children from good homes but attributes .
it to neglect and imnproper nutrition. The report contains the results of rauch psinstaking anthropo-
metrical research and a discuission on the stlgmata of degeneration.

Hudson;G. H. A plea for a mote general recognition of phenomena of child growth
in education. Education, 14:466-77. . '

A geueral discussion in growth without empirical data or méasurements, emphasizing the recapitu

. lation theory. )
Hurd, K. C. On anthropometry. Times and register, N. Y. and Phila., 7:506-11
1890).
( Thl.z article takes up the questlon of the method and value of anthropometry and glyes the data u
in Galton’s Anthropometric laboratory. The author beging by making a plea for compulsory anthro-
pometry fr our schools, 0
Bome of the Francis Galton teets concerning the origin of the human-faculty.
. In American association for the, advancement of physical education, 1891, v. 6.
. P. 80-96. . 5 :
An gpplicstion of Ggiton’s Ineasurements to Bryn Mawr schools xw"6
some anthropometrio measuroments. 1 a
Hutchinson, John. Contributions to vita&(.atistics obtained by means of pneumatic
apparatus for valuing the respiratory powers igmrelation to health. Quarterly
-journal of the statistical society, London, 7:193-21 (1844). .
Included on acoount of the statistics and for the historical value. - . .
= Om the capacity of the lungs and on the respiratory functions, etc. Medical
schirurgical transactions, London, 28:137-252 (1846). )
. A very good plonoer study fn lung capacity. ) :
Jackson, W, A., jr. Graphic methods in anthn_)por_qetﬁ. Physical “education,
2 2:80-04 (1893). - - ’ = "o

\
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Jackson, W. A, jr. Tablea of the anthropometric measurefnents of the Willistgn -~
seminary students. The Willistonian, Easthamptori, Mass. (1892). p. 140. N

Kurnitsky, A. C. Zur physiologie des wachstums und der entwicklung des kindlichen
organismus. Jahrbuch fitr kinderheilkunde, 68:462-74 (1908). ' :

Karstidt, F. Uber das wachstum der knaben vom 6. bis 16. lebensjahre. Zach. fir
schulgesundheitspflega 1:69-74 (1888). P

The growth of boys In helght furnishes the object of this study. It fs based on 4,274 semlannual
measurements over the years from 8 to 16 (not consecutive measurements on the same ingividual).
Maximum and minimum helghta and increments are glven. The messurementa wors taken In the
Héhres burgerschule I in Brealay. .

Kellogg, J. H. OQutline studies of the human figure, comprising 118 figures which ¢
embody the results of several thousand observations, embracing studies of a
number of different civili:jed and uncivilized races. Chicago, Battle Creek, Mich.
[ete.], Mod. med. pub. co., 1893. o .

~——— The value of strength tests in the prescription of exercitf, and o comparative
study of the atrength of individual groups of muscles, and of Homologous muscles of
men and women. fn Ametican association for the advancement of physical Mu-
cation, 1896. p. 49-75."

‘The value of strength tests In the prescription of exerclse, and a comparable study of the strength of-
Individusl groups of muscies and of homolugous muscles, in men and women, are }iven in this report.
Many physical measurements of different parts of the body are included. .

Key, Axel. Liroverkskomiténs betinkande, 111 Bilage E. Kongl. boktrycheriet.
Stockholm, 1885, 2 v, '

Edited in German by Btrgerstein, Schulhyglenische unfersuchungen, Hamburg, 1850,

A report of Lhe wedish commission of which Key was nppolnted chairman in 1882, A bout 15,000
boys and 3,000 girls were exsmined. Moat of the book 1s concerned with hyglenic inveat{gations and an
Important contribution 1s made beoring on the relation of diseass to nodes of growth. The study of the
height and weight extends from the age of 6 to 20 years. : .

Die pubertitsentwicklung und ,das verhiltnis derselben zu den krankheit-

serscheinungen der schuljugend.

Reprinted from the proceedings of the 10th International oongtem of medicine, 1890. v.1. p. 66-130. *

Schulbygienische untersuchungen. Leipzig und Hamblzg, L. Bargerstein,
1889. 346G p.

Key found in 8woden that liability to sickness decrrases with increaaing rate of grow th, and increases
with decreasing rote of growtl; therefore one may be taken asthe measure of the other.

King, I. Measurements of the physical development of two children. ’ Journal of
educational psychology, 1:279-86 (1910). . ’ . ™

An Important individual study of the author's two boyu,\no between the ages ol'bilrth and 6 years,
ad theother for the first thres years. Fourteen measurements besides height and welghitare inoluded.

Kirchhoff, A. - Zur statistik der korpergrosse in dem Saalkreise zu Halle und dem .
Mansfelder Seekreise. Archiv. fiir anthrop., Braunschweig, 21:133-43 (1892-93).

In this investigation, which was carried on In 1882, Dr. Kirchhoff makes some very intereating com-
parisons. 2,037 messurements were made in tho Saalkreise and 2,812 00 the Seekrelse. -

In o distributlon chart srranged ba Eisenben the proportion was 1,590 millimesers to 1,890 miye  §
metors a3 compared with 1,520 to 1,765 on K Bennern, . .

Kirkpatrick, E. A.- Physical growth and development. (Fundamentals of child
study.) New York and London, Macmillan co., 1907. - p. 15-80.

, A brief but suggestive d 0 on the genersl problem of grpwih. ) .
Kosmowski, W. Uber gewicht und wuchs der kinder der armen in Warschau.
Jahrbuch for kinderheilkunde, 39:70-76 (1895). , ¢ '

Kottelman, L. Die kérperverhaltnisse der gelehrtenachiiler des Johannaeus in

* Hamburg.. Zech. des kéniglichen preussichen statistischen bureaus, Berlin (1879},

' An important (nvestigation based on measurements in hefght, weight, and lung capacity of 115 boys_

- from 1040 15 yearsufage. & ) < . : o
>+ Landsberger, —. Das wachstum der knaben vom: 6. bis zum 18, lebensjahre,
: Zsch. fir schulgesundheitspflege, 1:65-69 (1888). s

Bee Karstidt. N s . : . - : 3 o

* An fmportant favestigation based of) consecutive measurements of 37 children betwesn: the [T

of 6 and 13, Many other mesurements are lncludo_‘ snd a comparison s mide with the work of
» Bowdifch and other tnvastips i .
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Landsberger, . Das wwchstum im alter der schulpflicht. Archiv for anthrop.,
Braunschweig, 17: 220-64 (1888).

- A report of the growth of 104 children through & period of five years.

Lane, W. A. Sgme of the laws which influence the growth of children. In Inter
national con,vsl& of hygiene. Proceedings. London, 1892. P 103-9.

A general discussion. -

Lange, E. Die gesetzmissigheit im langenwachstum des menschen Jahrb. der
kinderheilkunder, 57:261-324 (1803).

Lee, A.,and F. K. Data for the problem of evolution of man. JIn Royal society.
Phil. transactions. London, 1901. +¢.196. p.225-64. Series A.

A good treatment of the general problem of physical development. '
# Lee, C.A. A table showing the physical characteristics of the United States Senate.
Buffalo medical and surgical journal, 6:390-96 (1866-67). .

Leshalt, —. Materials for.the study of the years of school life. Health (1879-80).

P 127-81. ) \ i
Russian, cited by Sack.

Liharzik, F. Der bsu und dss wachstum der menschen Sitzungsberichte d.
koniglichen akademie in Wien. Matbematisch-naturwissepschaftliche kiase, abs-
theilung. 2:44 (1861). sy s

Das gesetz des mensehlichen wachstums. Wien, Carl Gerolds sohn, 1858, 188, '
. cxyi. -
¢ “\{good pioneer study of measurements of the head and chest.
- Lincoln, D. F. Anthropometry individualized. In American association fnr the
advancement of physical education, 1896. p. 4-11. *
: ' A practical paper with some very good observations on sexual maturfty. U
Macdonald, Arthur. Experimental study of children. In U.S. Buremu)f education.
Report of the Commissioner for the year 1897-98. v. 1. p. 989-1204. v.2. ».
1281-1390.
An extensive study of numerous physical and mental measurements of White and colored chlldmn
in Washington. A number of comparisons of head measurements aro made, and it is concluded
’ white girls have a greater standing height and sitting height than colored girls, but colored ch
have & greator weight than white children. Children of the laWoring class are superfor 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 thelr studies. 'Children with sbnormaslities are inferior in
height, weight, and the othef measurements included.
Many gharts, tables, and illusttations are given, and a blbliogmphv is sppended.
Neuere amerikanische arbeiten auf dem gebiete der kinderforschung. Zsch
. ffr padagogische psychologie, 2:112-21 (1900).
_Uber kérpermessungen sn kinder. Deutache zach. fir ausld.ndnschee unter-
nchuwesen, 4:253-66 (1899). 3
A translation of the previous article.
. Malling-Hansen, P. R. Einigo resultate der tiglichen wﬁgungen von 130 wghngen 1

ipmr'ﬁﬁon&l des sciences médicales, Kopenhagen. v.8. p. 103-19.

This is an address cavering the subject of seasonal variations, and iconsideration of the eﬂcct of
chmco of dist on growth in weight at different times of the year. . b
Perioden im gewicht der kinder und in der sonnenwarme beobachtungen.

Kopenhngen 1886.. Fr. 3. p. 268.
v Uber penodncitu im gewicht dér hnder an ﬂghchon wigungen. Kopen-
_hagen, 1883, v.1. p. 45. : R
Anoxlmﬂvomdmmuutmmtonhomupnbdolmth
——— Uber periodigitit im gewicht der kinder, Kopenhagen, 1883. 85 p.
X i Deals primarity with the seasonsl and daily variations In growth due to climatie coaditicas.
+*. - Meek, XK. Volummessungen des menschlichen kdrpers und seiner einzelnen.theile
AP Y den verschiedenen sltentufen. _Zach. f0r biologie, Munchen und Leipsig, ‘
‘1{"_""311”(1894)“" . : I P I
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Memhoﬁekv K. On the results and met.hodn of the mvelhgltlon of the physical
_develépment of children.
. Broshure. Russian, olted by Seok. - Not acosasible to the writer,
Meuman, B. Vorlesung zur einfohrung in die experimentelle pﬁdngoglk Leipzig,
Engelmmn 1911. " 725 p.
The third chapter of this book contains & very valusble chapter on growth. A bibliography is
sppended.

Mawnals for the estimation of physical development and dis-
ease in the village school of Rumik in the province of Moscow. ‘Moscow, 1887.
Russian, cited by Sack. Not accessible to the writer, ’
Misawd, Tadasu. A few statistical facts from Japan. Pedagogical seminary, 16:104-
12 (1909).

lfx 1001)1.ho Department of ed fon of Japan d the heights and weights for 869,014 children
and Dr. Misawa reports the results of this study in the above articile.

Miwa, Norhiva. A study upon weight from 3 to 80 years of age. Tokio I—Gauk—
Zwai—Zatumshi (1893) v. 7. mo. 9.

These measuremeants begin in the kindergarten and extend through the schools and to adults from
other sources. A study of the eflect of the weights in different classes of society is included, to-
gother 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 glving the measurements in & percentile table for 150 boys v'ho are measured sanually
from 11 to 15 years of age.

———— Measurementsa of the boys of the McDouogh school for 1881-91. McDonogh
school, Md., 1892, 48 p.

The question of growth at puberty. American physcal education review,
4:294-98 (1899).

Data are given with a view of testing Bowditch's lsw specifically in regard to retardation before
pubescent acceleration. The law 1s not satisfactorily confirmed. 1t s concluded that *‘pubertal
attainment has but little, if any, effect upon the rate of growth, at least in many cases.’

Morey-Errant, D. Unity of the periods of growth in & man. JIn Illinvis society for
child study. Traasactions, 1888. v. 4. p. 8491,

. A general discnssion bearing primarily on poberty.

Morse, W. H. - The baby’s growth, Virginia medical th.hI), 18:392-95 (1888-87).

A brief study of the weight of infancy, showing the comparative stages of physica) development.

Muller, G. Alpbonse Bertillon's mothod for the identification of criminals. Anthro-
{ pometric identifications. Instructions for tahng messurements dnd deocnpuona

" Joliet, Il., 1887. v.8. p. 84. e
"Armetical guide for ertminologista. !
Nagoreky, —. ‘The influence of echooln on the physical de\elopment of children.

8t. Petersburg, 1881.
Russian, cited by Back. Not acosssible to the writer,
Oppenhgim, N. Development of the child. New York, Macmillan co., 1898. p.
. 1-92 " o ) o

A good general treatment of growth, without statistios or original measurements. .
Pagliani, L. Sopra alcuni fattori dollo eviluppo umano-richerche anthrdpometriche.
In Atti dell r. Aocad. di sciense di Torino, 1875-76. v. 1. p. 694-760.
. Alse(n Arch. din . o otrol. ftaliana, 8:129-83 (1878).
These children wel8 examined and messured in Turin apd the lcoomponytbz tables give the effect
of growth under fatored and under less Avored conditions, tzpthu with the effect olox-'d- o tho

- development of the lung oapacity afboys.

- ——— Lo sviluppo um#ho per etd, seseo, condigione sociale ed etnica studiato nel
peso, l‘&tuﬁ. circonferenza toracica, capacita-vitale e forsa muscolare. , Giornale
della Bocieta mlism d'igiene, Nihno, 1: mo. 4, 857-76; no. 5 453; no. 8, M
(1879).- .

Paillot de Monubon M P 'l‘nité comi’)let do la pmntmﬁ Pnril, J F. Ddhn,, :
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Pearson, K. Growth of 8t. Louis children. Nature, 51:145-46 (1894).

In this investigation Dr. Pearson summarizes Galton's percentils msthods and says that it is now
soting as s distinct hindranos to statistical theory in an unexpected way, sinos it does not require the
nvestigstor to publish hisraw material A critictsm s given of Dr. Portar’s work on this basis, since ’
the material is only given in the form of percentiles or in diagrams of the * Orgive’’ curve oorrespond-
ing to the integral of thé frequency curve. ) )

Peckham, C.W. The growth of children. In Wisconsin. Board of heslth. Report,
1881. v.6. p.28-73. .

About 10,000 children in the various schools of Miwaukee were measured and examined in 1881,
ranging in age from 4 to 18 years. Eleven plates and 13 tables giving the rates of growth by nationality
are included.

Various obeervations on growth. In Wisconsin. Board of bealth. Report,
1882, v.7. p.185-88.
This investigation showed there were cartain mportant differences in the rates of growth of Boston

chfldren and Milwaukee children. .
Porter, W. T. ' Anthropsmetrical measurements in schools. Educational review,
11:126-33 (1896). !
\ A practical dlscussion of the study of physical growth from the educstional standpoint.

The growth of 8t. Louis children. In American statistical association.
(Quarterly publications), 1884. v.4. 'n.s., p. 28-34.

Also in Academy of sclence of 8t. Louis, 1894. vas. p- 263-380.

This is one of the most significant investigations so far made, {ncluding measuremants in helght,
weight, and span of arms, strength, girth, fneasurements of face and head, based on 34,354 children,
A careful discussion of statistical measuremrents is inclyded. There are 51 tables given in pefcentlle
grades and 46 plates. A bibliography isappended.

—— On the'application to individual school children of the mean values derived
from. anthropological measurements by the generalizing method. In American
statistical aseociation. Boston, 1892-3. "v. 3. n.s., p. 576-87.

. . A discustion of the significance of devistions above or balow normal height and the requirements of

. & proposed system of physical measurements, R
The physical basis of precocity and dullness. In Academy of science of St.
Louis. Transactions, 1893. v.6. p. 161-81.

In this invest{gation, which is based on the proviousone, Dr. Porter gives 15 tablesamd 2 charts, tracing
thedevelopment by age of dull, mediocrs and precoclous baysand girls and mainfainsthat ** Precocious
ohfldren are heaviar and dull children are lighter than mean children of the same age,” -
The relation between the gro of children and their deviation from the

physical type of their sex and age. Academy of science of St. Louis. Transac-
tions, 1893. v. 6. p.263-80. : R ) :

In this investigation Dr. Porter comphres the growth of the school children in the Freiburg with
thoee in 8t, Louls an& concludes: "Tho_wchologw difference between the individual children in an

. anthropometric series and the physical {ype of theserfes is directly related to the qlickness of growth.”

——— Remarks on the use of anthropometrical instruments in schools, Jn American
smociation for the sdvancement of physical education, 1896, p. 158-64. , :

In this article Dr, Parwbumh}sdhcumononthefwttha&"thptvmorolhuom value of
the group of properly related measurements gives an {des of the charscter of the grou Emphasts
fs1aid on types, and we are told that perventile grades can not be used as yot for of luture

- R m .
- It ts recontmepded that‘the annual record of the height and weight of svery
all pupils, whose height and weight ratio is above the 75 or below the 35
be placed under special supervition in order that they may not be overtaxed
normal paplls, ; . -~ ‘ :
- ==— Untersuchungen der schuikinder in bezug auf die pifysischen grundlagen
' ihrer geistigen eatwicklung.- Verhandlugen der Berlifier anthropologischen
* gesellachalt (1808), p.387-54. - L '
: . A translation of the former article, . .
= . . Quetelet, M.A. Dela statistique considérée sous le rapport du physeique,du moralet
;- .. de intelligence de 'homme. In Commission centrale de statistique, Bulletin.«
1 - Bruxelles, 1860, v.8. . 43367~ T
; " {~An snthiopologioal disramion ‘dasling prinotpally with marriage and only, todiwtly besring on
Physlalgowth. - o 4 T L R R :
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Quetelet, M. A. Des proportions aux corpe humain. Acsdémie royale dee aciences, des

lettres, et des besux-arts de Belgique. Bulletin. Bruxelles, 1848. v. 15. p.16-27.
A discussion of the Egyptians, Ro™ans, and Indians.

—— Recherches sur le poids de I'homme aux différents ages. In Académie royale
des sciences, des lettres et des beaux-arta de Belgique. Bulletin.  Bruxelles, 1832~
84. v.1. p.20-24. S i

—— Sur I'homme et le dévelopment de sce facultés, ou essai de physique sociale.
Paris, Bachelier, 1836.
Ploneer work in the field of anthropometry, which studies records from the standpoint of an artist
a3 well as of a sclsntist. N
Sur les Indiens Ojib-be-was et les proportions de leur corpe. Académie
royale dessciences, doslettres, et des beaux-arts de Belgique. Bulletin. Bruxelles,
1846. v..13. p. 70-76.
K brief scientific study of three 1ndians. : .
Sur les proportions de la race noire. JIn Inter. cong. f. sch. hyg., 1854,
v. 21, p. 96 o
Sur les proportions de homines, qui e font remarquer par un excés ou un
défaut de taille. In Académie royale des sciences, des lettres, et des beauz-arta de
Belgique. Bulletin. Bruxelles, 1847. v.14. p. 138-42. :
A short summary with references to Ojfb-be-was Ipdians.
Quinsfeld, E. Untersuchungsergebnisse phyeischer und geistiger entwicklung bei
1014 kindem vom 1. bis. 8. schuljahre. Prager med, wochnschr., 32:653-56 (1907).
" Translationin International congrees on school hygiens. 2d. ndon, 1907, Proosedingas. p,214-18.
A study of tho physical and mental development in early childhood. -
Vortrige: Zur physischen und geistlichen entwicklung des kindes wihrend
der ersten schuljahre. -In Inter.cong.f.sch. hyg., 1904, v.3. p. 128-34. ’
Ararpful study of physical conditions of children during the first years of school, followed by a discus-
sion by F. A. Schmidt, E, Bayr, and Frau Dr. Krukenberg.
Ranke, O. Beitriige zur frage des kindlichen- wachstums. Archiv. {iir anthrop.,
3:161-80 (1905). -
See also Der Mensch, 2:150-57. :
-A very eareful study of about 2,500 chiidren, with many measurements and tables,
Der Mensch. Leipzig, Verl. d. bibl. Instit, 1894-1900. gv.
Chapters 2 and 3 of vol. 2 contain sxcellent materlal on growth and many tables from Europe and
America. An cxcellent treatise. :
Reuter, F. Beitrigo zuranthropologie Hinterpommerns. Kindermessungen. Archiv.
fir anthrop., 28:288-388 (1903).
A careful experimental study based on 373 children, with many measurements, graphs, and indices.
Richards, A., and Little, B.B. A proposed standard chart to show the proportions of
Amneri females. In American association for the advancement of physical
éducation, 1896. p. 30-34. : .
A detailed chart is given showing relative measurements, .
Rjetz, E. Das wachstum der Berliner schulkinder withrend der schuljahre. Archiv.
fir anthrop., 1:30—42 (1903). neue folge. - S
This investigation is based on & study of 5,134 Berlin boys and girls between the ages of 8 and 19,
and includes the comparison between children from different types of schools. Twelve tibles are
included and one chart, with corresponding curves for the gymnasien snd hdhers schulea and the
gemetndeschulen. A comparison is also madg between the chiliren of the better olasses and the
poorer classes st Hamburg, Beclin, Hallo, Gohils, Saalfield, Btockbolm, D k, England, Boston,
* Turln, Warsaw, and Freiberg as outltned by Burks, but less complete, the numbers of tndividuals not
being included. , , .
Karperéntwicklung und geistige begabung. . Zeitechrift for schulgesundheits-
. pflege, 19:65-98 (1908). ' Q. o
Roberts, C. * Mapual of anthropometry. London, L. Churchill, 1878. 118p,
This 1s an important manual containing much anthropometric material and an exteralve hibifogrs-
.. 'phy. The height, weight, mmwaq;ﬂgw‘mm of favored ciass between 10and
"0 are inclnded. "Thare are sls many Stier tables, oce Inciudirig helght, whight, and chest girtiof naw- -
; ‘and ohestirih of,tbe istimip. clase betfeen’
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Roberts,C. Memorandum on the medical inspection and physical education in sec-
ondary schools.  Jn Royal commission on secondary schools of England Report.
v.5 p. 852-74. .

This report deals primarily with the relation of weight and height to hygienlo oconditions, and the
th rate at various-ages.

The physical requirements of factory childrens In Journal of the statistical

society. London, 1876. v. 39. p. 681-738.

Anexcellent study including height, wetght, and chest girtha Comparisons are made with Quetelet’s
dsta.

Rubaer, Das wachstumproblem und die lebensdauer des menschen und einiger

« slugethiere vom energischen standpunkte betrachtet. Berlin, 1908. 16 p.

Ruschenberger, W. 8. W. Contributions to the statistics of human growth. American
journal of medical science, Phila., n. 8. 54:67-70 (1867).

Russow, A. Vergleichende beobachtungen itber den einfluss der ernihrung mit der
brust und der kilnstichen ernihrung auf das gewicht und den wuchs (linge) der
kinder. Jahtb. fiir kinderheilkunde, Leipzig, 16:86-132 (1880-81).

Sack, N. . Brustdurchmesser und das kbrpergewicht der knaben in den héheren
schulen Moskau’s. Aus dem Russischen tibersetzt von Prof. Dr. Erismann (1892).

Uber die kérperliche entwicklung der knaben in den mittelschulen Moskau's.

Zach, fiir schulgesundheitspflege, 6:649-63 (1893). 0

A veryimportant study contalning fnany referenoes to the work of others, a bibliography, and com-
parative tables.

Sargent, D. A. The physical propomona of the typical man. Scribner’s magazine,

2:3-17 (1887).

A somlpopular article giving methods of meuurlng and testing {n the physical educatjeh of men,
with throe charte which show at a glance the relation of slze, strength, symmetry, and opment.
Thess charts have had grest influenoe in laboratories for physical measurements.

The physique ol scholars, athletes, and the average student. Popular science
monthly, 73:248-56 (1908).

A study of 15 groups of men from 18*to 28 years of age, all excepting one group being Harvard stu-
dents—{cotball players, crew men, strong men, ascholarship men, 6to. A table of the sverage beight,
weight, and strength of uchmph given, the tallest and heaviest being uni versity crew and football
men, the shorteet, and 1 being “stipand scholarship’ men.

Report on the ant.hmpometnc 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 dgnificant guide for the making and recording of measurementa. °
Hitcheock, E., and Anderson, W. G.  Report of the committee on statistica
appointed by the association.in 1885. Fn American usocmuon for the ndvnnce
went of physical education, 1888.

A comprebensive summary of what measurementa should he taken and how it should be done,
lncludtng detailed methods, tests, and » diccussion of the conditions of the body.

t, Emil. Die kbrpergrbme und das gewicht der echulhnde.\' des kreisee Saalfeld.
" Archiv. f. Anthrop., 21:385-434 (1882). ’

A comperstive study of the growth of boys and giris betwesn the agea of 6.and 13 in dlﬂmt localitfes
i Germany. *

" Schmidt-Moonard, K. Gewichts-- und lingenszunahme bei kindérn. Zech. for

schulgesundheitspfiege, 9:317-23 (1896)."
Areply to “Uber den einfluss der Jahreszeit und der schule suf das wachstum der kinder.”

-«—— Die chronische kriinklichkeit in unseren mittleren und hoheren schulen. XI1I
Int. med. cong. zu Moskau, 1897. Zach. fir schulgesundheitapflege, 11: 593—620 :
12:666-85 (1897).

In an investigation tmade in Blﬂ‘on&l@bonmd’,ﬂﬂthlnﬂuhuhmdm!ddhmh, the
writer studied the Jhronis diseases, fatigue, &to., mmwmmmmmwzm-«m
4n individual chiidren through the fourteenth year,

—~—— Uber %en "¢influs der’ ithreuqlt gnd -der schule suf das wuchsmm dar
R Js for 1 v. 40(1895)
Kisd. iy M Wm% 895, - ‘
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Sichultz, G. Bericht iiber die messungen an idividuen von verschiedenen nationen.
In Académie impériale dee sciences do St. Petersburg.\, Bull. d. ]. classe physico-
mathématique. 1845, v.4. p.226-30.

A comparative study of 63 Russiand, Jews and Negroes.

—— Some new anthropumetrical data. Yale medical journal, v. 2 (1895-96).

Schuster, E.  First resulta from the Oxford anthropometsic laboratory. Biometrika,
8:40-51 (1896).

Schwartz, E. Anthropology (Novara expedition). A system of anthropometrical
investigations as 3 means for the dlfferentlal diagnoeis of the human races, Vienna,
1862. 24 p.

Seaver,J. W. ’Anthmpomet.ry and physical examination, for practical use in connec-
tion with gymnasium work and physical education. Meriden, Conn., Curtis-Way
co, 1909, 191p. » '

This is an important contribution to the general subject of anthropometry and contains 15
chapters on various anthropometric subjects. Chapters 7, 8, and 8, in graphic anthropometry the law
of growth, and percentile methods of tabulation, are paruculuh godd. A pumber of important charts
and tables are includod. )

Anthropometric tables m-mnged from t.he measures of 2,300 students. New
Haven, 1889. 3

Serg1, G. An anthropological cabinet for pedngoglc purposes. ~ Education, 7:42-49

1886
( In h)Lw discussion on the formation of an anthropological cablnet Dr. Serglgivesa detailed biographical

chart, including both physical and mental obwervnnons fogelher with remedial agencies and educa-
tional meastires. -

Shbankoff, The influence of the common school un the physical development
of.pupils. Messenger for legal medicine. . 3. (1889.)
Russian cited by Sack.
Shortt, John. Differences in welght and stature of Européans and some natives of
India. Jn Ethnological society. .Transactions. Londen, 1863. v.2n.s. p. 213,
Shuttleworth, G. E. The health and development of idiom compared with mentally
saund children of the same age. In Association of medical officers of American
institute for idiotic and feeble-minded perrons. Proceedings, 1876-86. p. 315-22.
Also published by J. B. Lippincott, Philadelphis. I§77. [ See siso Tarbell, G. G.) * A

A very good paper on the growth and murtality of metally deficiant children, with valuable tables
and height and weight curves.

Silbermann, J. T. Proportiong physique ou uaturelles du corpe hummn exprimées
en mesures métriques et rapportées a Ia taillede 1.60 m. In Académie des sciences.
Cowmpt. rend. Paris, 1856. v. 42, p. 454-56, 495-97. v. 43. 'p. 1156-57. B

A study of 511 men from 166 mm. to 184, .

Simon, T. Recherches anthropométriques sur 223 garcons anormaux lgée de 8-23

ans. Année psychologique, 6:191-247 (1899).

A very careful study of 223 boys, with measurements apd a résumé of the work dane by others, and
including comparative tables.

Smedley, F. W. Report of department of ¢hild-study and pedagogic investigation
of tho Chicago public achools. Chicago, 1900, v. 2, p. 10-48.

This report is the continuatim of the work started by W. 8. Christopher. It contains tables and
obartsof norms resulting from the measurement of height, welght, vital capacity, grip,and the use of the
ergograph with Chicgo public school chlldm and s discussion of the eorrelation botonn these resuits
and saboo! standing.

Soames, H. A. Tho ecientific meuu.remenm of children. London, 1891. 15 P.-

Bograf, N.J. Anthropometrical researches in the Provihces of Jaroslav, Kostroma,
and Viadimir. In 8th Congress of Russian naturalists md phymcmm St. Peters-
burg, 1890.

Stanway, 8. Results of investigations made into the comparative health and con-
dition of fnctory and non-factory children in Mmchester and Stockpoﬂ _Rgpor!. of
Factory commigsion. London, 1833 - C




o

ERIC

Aruitoxt provided by Eic:

AR -

e —————

208 PHYSICAL GROWTH AND SCHOOL PROGRESS,

Bternberg, G.  Physique of acfepted. recruite and reenlisted men of United States
army. Jnreportof the 8 o general, U. 8. A., to Secretary of war, Washington,
1893. v.20. p.226-27. . :

Stevenson, W. On the rath of growth in children. In 9th Internstional medical
congress. Transactions./ Washington, 1887. v. 3. p. 446-52. )

On the relation of i.‘veight to height and the rate of growth in man. Lancet.

clinic, London, 2:560-64 (1888). o

In this scientifio report Dr. Stevenson gives 4 tables and 2 charts, and maintains that hsd we the
means of scientifically oomppdng the relation of welght to height and of drawing canc 1sions theretrom,
such dats would be ss fréquently supplied as is now the dally temperature. TlLe first table checks
up the height and weight in inches with yearly {ncrements for boys and girls between the sgeaof §
and 18. The height and preight indices are alsogiven, and s oomparison between the height and welght
ooefficients of laboring nﬁd nonlaboring classes. 0 .

Stieda, L. Uber dio anwendumg der wahrscheinlichkeitsrechnung in der anthro-
pologischen statisiik. Archiv. fdr anthrop., Braunachweig, 14 167-182 (1882-83),

An extensive, thefretical discussion of meas , with_ graph

Stockton-Hough, J. Statistics relating to seven hundred births (white) occurring in
the Philsdelphia hospital from 1865-72. Philadelphia medical times, 16:92-94

Stoneroad, R. /Physical education of girls during childhood and pubescent period.
In National /education asociation of the United States. Journal of proceedings
and add , 1910. p. 93641, '

A series of /suggestion« of a preventative or remedia! naturs rather than an analysls of growth,

Story, W. “Z;e The propertions of the human figure, according to & new canon for
'pmcticall » with a critical notice of the canon of Polycletus, and of the principal
ancient and modern systems. London, 1866. 63 p. )
' A detailsd study ef parts of the body, with many allusions to the work of classical artists.

Btratz, C. H. Der korper des kindes, fir eltern, erzieher,"drzte und kilnetler.
Stuttgart; 1903. 250 p. . -

Wachstum und proportionen des menschen vor und nach der geburt. Archiv.
for anthrop., 8:287-97 (1909). Neue folge.

A good wticle discussing growth before and after birth and glving many drawings and graphs.

Bteet, G. C. Notes on the development and growth of boys between 13 and 20
years of s56. In St. Georges hospital, London. Report, 1874-76. J

This is an important reference. .

Suligowski, F. Kilka aléw o pomiarach antropometrycznych mlodziezy gimnazyum

merkiego w Radomin. Medyeyna, Warszawa, 15:512, 544, 55859, 641-(1887).

The anthrop tric ts of pupils in the gymnasium of Radom. . .

This investigation deals primarily with statistics in height and weight, together with other measure- .
ments and personal characteristics of 1,763 males between the ages of 9 and 21. '

Swain, F. Anthropometric measurements. . Jn American association for the advance-
ment of phynical education.  Proceedings, 1887. v. 8, p. 43-50.

A disoumjon of the matetials 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. 283-83. o

. Astodyof the physkal development of the deltnquent girlsat Slaighton farin, Peansylvania. These
girls are about normal tn. height snd weight when compared with Bowditéh’s norms, but have many
sense Yefects, while 30-25 per cent bave venereal diseasss.

Tarbell, G. G. On the height, weight, and relative rate of growth of normal and
feeble-minded children. Jn Association of medical officers of the American inati-

_ tute for idiotic and feeble-minded persons.{ Progeedings, 1876-86. p. 188-89.

A short paper with height and weight carves, ’ .

In Amoc. med. Proceedings, 188889, - —— ’ .

© A plouser study on the growth of seble-tindsd, the value of which 4 chisfly in fts suggestive miatecial,

mmmmuuumamnmumutwmummmm ’

. Taylot, J. J. “Anthropometric notés on the inhabitants of Checkheaton, Yorkshire.

<In Britiah sesooiytion for the sdvanceniont,of acisice; 1897, . 67, p. 50710,
"‘A@Wn;ﬁ“ nce i,_‘9_-115 *«‘%% . p. 507

.‘ﬂu‘-ﬁ._nygm.‘* . e
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Taylor, J. M. !TISe influence of bodily exercise upon length of life. Fn American
association for the advancement of physical education, 1897. v. 7, p. 61-74.
Contains & number of individua! measurements, together with s detalled sketch of the athletlo life
“of William B. Curtis, and concludes that the harmful effects of violent athletic cofhpetitions are popus
larly overrated. . .

Thomson, A.S. Observatiots on the atature, 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.

A excellent book on how to handle menta!, social, and Phyaical measurementd. Chapter 12 treats
of the sourves of error in measugements, and Chapter 13 gives conclusions and further references.

Physical growth of children. In Notes on child study. New York, 1901.

p. 21-30. (Columbia university. Contributions to philosoplry, peychology, and
education.) 0 i

A very suggestive and valuable chapter, which serves to answer the questjon *just et what rate do
children grow and what are the sizes they reach year after year?’’ Boas’ averages and mean varistions
are inciuded and distribution figures for different ages, also a series of yearly incgements for growth in
stature for boys emd girls. : )

Titchener, E. B. Anthropometry and experimental psychology. Philosophical
review, 2:187-92 (1893). :

A discussion of the relation between the anthropometric laboratory and psychological Inboratory.
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 {nstruction than in the

Iatter.
Topinard, P. L'anthropologie. Paris, 1895. (Bibliotheque des sciences contem-
poraines.) ) . T
A general treatment on anthropology with exoeptionatly strong chapters on cranjometry, and short
chapters on physjeal characteristics and growth. .
Tyler,J. M. Growth in weight and height. Jn his Growth and education. Boaton,
Houghton, Mifllin & co., 1907. p. 263-270.

‘e

One chapter {rom an excellent hook 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, JIn National education associstion of the
United States.! Journal of proceedings and addresses, 1908. p. 813-16."
Also in Journal of sducation, Boston, 63:113-14 (1908). {
A godd general di fon without m ements. . .
Vahl, M. Mitteilungen Gber 'das gewicht nichterwachsener midchen. In Cong.
periodique ipt. eci. med. Copenhagen, 1884. p. 120-25. o
The girls in this school, rapging from 4 10 16 years, were welg?ed semiannually from 1874 to 1883, and
the resulting increments and percents of gain show that there is & greater lnm;'n in growth in weight in
summer than in winter. . .
Vaney, V. Le développement physique des arriéres d’école. In Societe libre pour

I'étude peychologique de l'enfant. Bulletin, 1908. v. 9. p- 26-29. 1907-8. v.8,

p. 108-14. ; '
Viasemsky, N. W. Ismenenia organiama v periode sformirorania. St. Petersburg,
1802. ’ ’

Modifications of organisms during the period of puberty from the age of ten to twanty.
This fs an important study oontaining 378 tables and 43 d 5 :

* Vierordt, H. Anatomische, physiologiache und physikalische daten ind tabelien,

8. nou bearbeiteto auflage. Jena, Fischer, 1008. 622 p.
Vierordt, Karl von, ‘Physiologie des kindesalters. Tabingen, Laupp, 1881, 496 p.
. Part T of this book, p. 219.t0 291, itains s very good summary of physioml growth in height and
weight, together with a bibliography, which, like many others, ins 10 page _ref: and only
ococasionally the volume, - . vt 0
_Villermé, L. Note sur la taille moyenne des habitants de Paris et sur les proportions
. des difformités et infirmités qui-les rendent impropres sux. sarvices mili
- Annales den sciencos naturelles, Paris, 11:140 (1839).. .~ .~ " -
718001414, Mt
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Vinogradpva-Lukirskaya, L. K. Examination of height and weight of girls attgnding
high'schools. Vestnik obsh. hig. sudeb i. prackt ged., St. Petersburg, 21:67-186
(1894),

Ruadan. o

Voit, C. Uber die pervidicitat im gewichte der kinder. Reprint from Mitnchner
med. wochenschr, 33:129-31 (1886). ) .

Wam’r, F. Physical defects. In British association for the advancement of
science. "Proceedings, 1897. v. 67, p. 427-39. .

principally with phyaical defeots,

—r—Report on the physical and mental condition of 50,000 children seen in 106
schools of London. In U. 8. Buregu of education. Report of the Commissioner for
the year 1890. v.2. p.1081-1138. :

“An important report prepared for the British medica! association and the Charity orgunization
soclety of London, and prelimlinary to the dats included in the author's study of chlldren.

The gtudy of children and their school training. New: York, Macmillan, 1897.
p. 16-33. '
Weiner, C. Uber das wachstum des menschlichen korpers. Kdrlsruhe, 1890.
p.$-28. ' )
A monograph containing curves and tables giving the annual measurementa in helght, weight, and
heed girth of Dr. Welner's four sana from birth to matutity. A very valuable contribution. .
Weimenberg, S. Das wachstum des menschen. Stutigart, Streckor und Schroder,
101, 220 p;
- This is the most important recent publication on physlml,vgmwt.h and omtains chapters on foetal
gbwth, the proportiona of the bodiea of babiea, growth during {he periods of childhood, the conditions
Iinfluencing growth, and the laws of growth. Alany suthorlties are quoted, numerous tables ureincluded,
and charta slfowing the growth of different parts of the body, together with the relative heights and
- belght increments of Jews, fusslans, Foglishmen, and Belglans. L -
Welker, F. Untersuchungen tiber bau und wachstum des ~menschlichen schiidels.
Leipzig, W.-Engelmann, 1862.
Weet, G. M. Anthropometrische untersuchungen tiber die schulkinder in Worcester,
Mass. Archiv. fir anthrop., 22:13-48 (1894).
This is & more detalled and elaborate study of the data inclnded in the previous inveatigation,
Growth of the human body. Educational review, 12:284-89 (1896).
A geaeral discussion from the edncational point of view.
r—— 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).
In this investigation the results are opposed 0 those of Dr. Porter. Ir ,lace of using school grade as
the criteria index of precocity, Dr. West uses the teacher's jJudgment, and appends & ‘Bumber of curves
without fig.ires, giving the relative sizes of gnod and poor students.
Worcester achool children; growth of bead, body, and face. Science, 21:2+4
(1893). : $ ;
Thisinvestigationis based on saveral measurements including the welght and helght of 3,333 chlidren
betwesn the ages of 5 and 21 in public and private schools of Worcester.

" Whipple, G. M. Manual of mental and physical tests. Baltimore, Warwick, and

York, 1910. 534 p. .

From the stamipoint of education this 18 the most iniportant contribution now accessibls on the

genaral subject of mental and physical tests. Chapter 3 treats of the general rules for the conduet of

tests; chaptee 3, the treatmeht of e8; chapter 4, physical tests. The averages of Boas (Burke)
and 8medley are used as nomes,

Windle, B. C. A. Anthropometric work in the schoolss Medical magazine, London,
2:631-49 (1894).

Wissler, C. Correlation of mental and physical facts. Psychological review (mono-
graphs) 8:1-62 (1899-1901).

ﬁ
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oWissler,”C. Growth of boys; correlations for the annual incremonts. ¢1903.) Amer-
ican anthropologjst, n. 8. 5:81-88. .
Thisis s very tant contribution to the study of growth based on the correlation of increments of

growth in height and weight for 72 boys for the periods from 13 to 17 years of age.

, ‘“The real problem in studies of growth is the determination of the annual incraments during the
period of growth for each degree of adult stature. Until we have sufficient measurements to tell us how
the tall men and ikewise the short men grew in boyhood, we can form no{dea of the significance of any
given part of the growing perlod. Thus far our knowledge of growth, as determined by physical meas-
urements of children, is based on average statures obtained by single measurements of largs groups of .
children. We thus galn a certain generul curve of growth frofn which we infer certain tendencies to
periodic growth. 1nallsuch measurements we have ample means for determining the variation bet ween
{ndividuals at each period of Life, but no way of estimating the degree of variation in the sameindividual
from year to year. Thus, while we know that the average maximum increase in {he stature of boys
oceurs about the fourteonth year of life, wo have no means of knowing how many boys reach thelr
‘maximum before or after this point.” o

No imprints of these tatles (8, b, ¢, d, e) were made and {he data are inaocesstble.

Wood, M. A. (a) Anthropometric table compiled from the messurements of 1,100
Woellesloy coliege students arranged according to bodily heights.  (18%0.) (No
imprint.) ) be

(b) Btatistical tables, showing certain measurements of 40 freshmen ¢f Welles-

. ley collegoe at the boginning of November, 1891, and the end of May, 1892, after aix
months of gymnasium training. (1892.) .(No imprint.) - 0

(c) Statistical tables concerning the class of 1891 of Wellesley college, num-

bering 104 women. (No imprint.)

(d) Six comparative tables siowing records of class crews receiving tmining in

gymnasium and on the lake; of 20 students receiving training in tho gymnasium;

and of 20 students receiving no training in the gymnasium. Wellesley college.
ZPreaident’e report. Boston, 1893. p. 3540, 4 = . _ o
(e) Anthropometric table, arranged after tho method of percentile grades, of ]
the measurementa of 1,500 Wellesley college students. (1903.) (No imprint.) .
Woronichin, N, Fortlaufende wiigungen wihrend der dentition. Jahrb. far kinder-
heilkunde, Leipzig, 16:133-43 (1860-81).
Wright, Elizabeth A. Physical training of post-adolesgent girle. In National educa-
tion assuciation of the United States. Journal of proceedings and addreescs, 1910.
. p. 94246, ) ' '
A general discussion on growth and physical training,
Wullerstorf-Urbair, B. von. Reise der dsterrvichischen [regatte Novara um die erde’ -
in den jahren 1857-59.  Anthropologischer theil, 2te abtheilung. Kérpermessungen,
an individuen verschiedener meénschenracen vorgenommen durch Dr. Karl Scherzer
. und Dr. Eduard Schwarz, bearbeitet von Dr. Weisbach. *Wien, 1867. v. 4. .
"7 "Wylie, A. R. T. Contribution to the study of the growth of the feeble-minded in
height and weight. Journal of peycho-asthenics, 8:1-7. B
" A study of the helght and welight of feeble-minded children with the conclusion that feeble-minded

children are subnormal in helght and welght. The féeble-ninded, in height and wel approximaty °
the normal most closely at 10 yearsofage. A high mean variation s characteristio of the fble-minded.
Investigation concorning the weight and height of teeble-minded children,
Journal of psycho-asthénics, 4:47-57. .

This investigation {3 based on 161 boys'and 174 girls from the Minnesota. The number was later
extended to 400 and is(ncluded {n the previous reference. :

Zacharias, O. ' Uber periodicitat in der gewichtszunahme bei kindern. M‘mtl.

»

mitth. a. d. gesamt geb. d. naturw. Berlin (1889.) p. 35-37; 67-60.
A general discussion with particular refsrence to the work of Malling- Hansen.,

"
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Zahor, J. W. Z. Report on the investigation ot certain physical conditions of school
children of Prague, including stature, weight, eye defects, and spinal curvature.
Prague, 1907. 44 p. )

Zeissing, 5

zig, 1854.
Zhbankoff

The int}uet-
ment of pupils. Vestnik obsh
Russian; cited by Back.

]._eip-
e of the common schook on the physical develop-
hestvennoy higieni, 1: 147-94 (1889)
Bee Messenger for iegal madicine, 3 (1889).
Zirkle, H. W.

Inwrdependenéo of th
of schools.

e
In University of Luloru‘:h

mental and physical. In hws Medical nmpc(txon
Bulletin, 1902,

Contalns mmny statistical ables {rom other suthors, inclunding Bowditeh, Warner, Christopher, and

others, with suggmdom for measuring and an anthropological chart.

Neue lehre vori den proportionen des menschlichen kdrpers

viol. p.3-23

N
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INDEX.
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Abnofhal children, 147, 149.

Age, frade, and school standing, statistics, 71-79.

Age and height distribution, statistics, 14-16.

Anthropometry. See Pl‘yuical measnrements. )

Asymmetry, conclusions, 36-37. .

Bibliography, 189-212. ’

Binet scale, conclusions regarding, 97.

Boas, Tranz, on asymmetry, 36-37; on average American height and weight, 150.
Bowditch, I. P., on physical growth, 36; on physical measurements, 144.
Cincinnati, Ohio, police standard of height, weight, etc., 154.

Claxton, P. P., letter of transmittal, 5.

. College students, increase in height, 146; increase in weight, 148.

Complexion and height, statistice, 152, N

Curricula and methods of standing, statistics, 71-72.

Dickson, 8. H., on average height of men, 152,

Disease, and growth, 146.

Dun, W. A, on police standards of measurement of Cincinnatiand New York City, 154.

English Army, standard of measurement, 155.

Environmen®and heredity, 146, .

Forbes, IT. 0., on height and weight at certain ages, 154, .

Francis W, Parker School, physical growth of boys and girls, 9-13; atatistics of ayerage
weight-hefght and vital indices for boys and girls, 65; statistics of height and age
distribution of boys and girls, 14-16; statistica of height. and weight curves for boys
and girls, 46-50; statistics of individual increments in height, weight, and lung
capacity of boys and girl, 22-31; statistics of individual.achool marks and grades.
of hoys and girls, 137-138; statistics of lung capacity curves for girls, 61-62;3statis-
tics of school standing of boys and girls, 76-79, 92-94; statistics of weight and age
distribution of boys and girls, 16-21; statistics of weight-height and vital indices
for boys and girls, 129-141. , )

Geissler, A., and phyeical measurements, 144. : Co

Geunernl problem, 9-10. J

Girls, increments of growth in height for.a group of fifty, 26~29; periods of inaturation,
statistics, 66-67. - . .

Goddard. II. I1., and physical measurementa, 144.

Gould, B.-A,, on height as affected by nationality, 152.

Grading, methods, statistics, 71-72.

Growth, data, 11-12; largest individual increments, etatistics, 34-36; normal rate,
9-10; perioda, 144—143, 147; methods of tabulation, 12-13. ©

% oy

- Growth curves, individual, statistics, 37-58.

Health notes, individual, 118~124. . .o
. a . 213
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Height, as affected by nationality, statistics, 152; average American, statisticac250;
average of men (recruits)Btatistics, 152; English Army standard, 155; gencral con-
clusions, 144-147; growth of boys and girls, conclusions, 69-71; mn]e adults, statig-
tics, 153-154; police standard, Cincinnati and New York City, \54 Umwd States
Army standard, 155. g

Height, weight, and lung capacity, statistics, 22-31, 98-117.

. Height and age distribution, statistics, 14-16.

Height and complexion, etatistics, 152. 2

Height and weight at certain ages, statistics, 154; averages and average deviations,

~  statistics, 32-34; comparative tables, 155-187; modmns, 208 *

Hemdlty and environment, 146. -~ P4

Historical summary, 142-187.

Horace Mann School, eurricula and methods of gm.dmg, 71-75; physic u] growth of
boys and girls, 9—13  statigrica of averages and average deviations of height and
weight increments of 1)655 and girlg, 33-34; statistice of height and weight cutves
of boys and girls, 38486, statistica of hvlgin and weight measurements of bove,
"12; vetatistics of mdmdua] school marks and grades of buys and glrls 134-136;
statistics of mdxv\dual weight-height and vital indices oFboys and girls, 65, 125-129;
stéeties of lung-capac lty curves of boyeand girls, 52-58; statistics of sc ]mol progrees 4
of boys and girls, 75; statistics of schoul standing of boya and girls, 80-89.

Hutchinson, John, on hea]thy weight measurements, 155.

Key, Axcl, and phyasical measuroments, 144.

Letter of transmittal, 5.

Lung capacity and s(‘hool standing, statistics, 8- 96; curves, statistics, 52-58; incre-
ments of growth, statistics, 110-117; influence of sex, 149; statistics, 24.

MacDonald, Arthur, and abnormal chi]dren, 147.

Marks and grades.' See School marks and grades.

Menstruation, age, statistics, 68.

Mental and physical development, 148.

Mental development and lung capacity, 149-150; and growth, 145.

Nationality, effects of, 146-148; height as affected by, statistics, 152.

New York City, police standard of height, weight, etc:, 154.

Norms, calculations, 150-155. .

Physical and mental development, 145, 148. 2 : ‘

*. Physical defects, relation to growtl, statistics, 58-60. =
Physical growth. See.Growth, physical, -

Physical measurements, historical summary, 142-187,

Police standards, height, weight, etc., Cincinnati and New York City, statistics, 154.

Porter, W. T., on asymmetry, 37; on the relation of precocity to weight, 151.

Precocity, relation to weight, statistics, 151. .

Quetelet, M. A., and physical measurements, 143-144.

Reynolds; Sir Joahun, on physical mepsurements, 142,

Roberts, C., and physical measuremdnts, 143; on stature of male adults arranged in
order of g‘resteet statyre, 163-154.

School marks and grades, individual, statistice, 134-138. g

8chool progress, individual notes, 139-142, * . C

School standing, relation of physical growth, statistics, 77—79 80—97

Scope of investigation, 7-8.

Bexual development, correlation of growth in “height and weight statistics, 67-89

+  growth, 145; influente on lung capacity, 149. A
Shuttleworth, 'a. E., and physical measurements, 144. \'\

R Btature of male tdqlb, statistics, 163-164. . \
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Mylie, A, R. T, and physical megsurements, 144,

INDEX., 215

Steet, G. C., and measurement of adolescent boys, 143.
Tarbell, G. G., and physical measurements, 144. . s

_United States Army, standards of weasurement, 155

University of Chicago (elementary and high schools), statistica of average weight-
height and vital indices, 65, statistics of averages and average deviations of height
and weight increments of boys and girls, 32-33; statistics of height and age distri-
bution of beys and girls, 14-18; statistics of height and weight for girls, 61-52;
statistics of individual incrementsin helght weight, and lung capacity, of boya and
girls, 22-31; statistics of lung-capacity curves for girls, 64; statistics of physical

. growth of bnys and girls, 9-13; statistics of weight and agp dintribution of boysand
girls, 16-21; statistics.of “m;,ht height and vital indices for girls, 132-133

Vital indices, and weight-height, 60-67,

Weight, averape American, statistics, 150; discussion, 147-149; English Army stand-
ard, 135; healthy, Hutchinson's table, 155; individual increments of growth, sta- "
tistics, 104-109; police standard, Cincinnati and N(*W'York City, 154; relation of
precocity, statistics, 151; statistics, 23-24; United States Army standgrd, 155,

Weight and age distribution, statistics, 16-21, o

Weight and height, ut certain ages, 154; cof®parative tables, statistics, 156-187;
medmns 22.

Weight-height and vital mdxces statistics, 60-6: 125-133.

Weisaenberg, 8., observations on menstruation. 68.

Working clnmes, children of, 146, 148.

Zeissing, and physical measurements, 143. . .
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spplination to the Commissioner of Education, Washington, D. €. “Thoss masked with an ssterisk *)

ment I'rinting Offics, W ashington, D. C., upon payment of the price sigted. Remittancesshould be made
fa coln, currency, of money order. Stamps are not scoepted. Doouments marked with a dagger (t) are
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1 N

tNo. 1. Education Lill of 1906 for England and W ales sa It pased the House of Cammons, Anna T. Smith,
*No. 2. German views of American edneation, with particular refersoce to Industrial developmen
Williagp-N. Hallmann. 10 cts. '

*No. 3. Btate schiool aystems: Legislation and judicial decisk Jating to public education, Oct. 1, 1904,
-1,1900. Edward C. Elliott, 15 cts.

. 1doz.

schools of Germany. 8ix lectures by B. Maennel.
t¥o. 4. Theelimination of pupils from school. Edward L. Thorndixe.

1808.

tNo. 1. On the training of persons to tesch agriculture in the public schools. Liberty H. Balley.
®No. 2. List of publications of the United States Bureay of Education, 1867-1907. 10 ofs.
®No. 3. Bibliography of education for 1907. James Ingersell Wyer, Jr., and Martha L. Pheips. 100ts.
No. 4. Music educstfon in the United Btates schools and departroents of tusic. Artbur L. Manchester,
*No. 5. Education in Formosa. Julean H. Arnold. 10cts.
*No. 6. The apprenticeship system Ir its relatiom to industrial education. Carroli D. Wright. 18cts.
®No. 7. Btate school systems: II. Legtslation and judicial decisions relating to public education, Oct. 1,
71906, 10 Oct. 1, 1908. Edward C. Blliott. 30 ota. '
No. 8. Btatistics of State universitiea and other institutions of higher education partially supported by the
Btate. 1007-8. 1900 )

*No. 1. Facilitiea for study and research In the offices of the United States Government i Washington.
,Arthur T. Hadley. 100tas |
No. 2. A ion of Chinese students to American colleges. John Fryer,
®No. 3. meals of school children. Caroline L. Hunt. 10ots. ) .
tNo. 4. The teaching staff of secortiary schools in the United States; amount of education, length of
. experionce, salaries. Edward L. Thorndfke.
No. 5. Btatistios of public, soclety, and schéo! libraries tn 1008,
*No. 8. Instruction in the fine and manual arts in the United Btates. fA statistioal monograph. Heury
T.Baley. 15cts. .. .
No. 7. Index to the Reparts of the Commissioner of Ednoation, 1867-A87.
®No. 8. A teacher's professional library. Classified list of 100 titles. B cta. )
No. 9. Bibliography of edutmiion for 10089,
No. 10. Education for sfMciency in railroad service. J. Shirley Katon, .
*No. 11. Statistics of State universities and other institutiona of higher education partialiy gapported by
the Btate. 1908-9. Scta, : .

1910, .
No. 1. The movement for relrm In the tesohing of religion In the public echools of Saxony. Arkey B,
N 8how. ) o ~ '
No. 2. Bute school systems; I1L, Legisiation and Judicial deolsions relating to public edusation ; Oct, 1,
. 1908, to Oct. 1,1000. Edward C. Ellfott. - ° . i

- tNo. 8. List of publibations of-the United States Burean of Bduostion, 1007-1910.  ©
No. 4. The blologicel stations of Europe. Cheeies . Kobid. - o
No. 8. American Schoolhouses. Fletchet B. Dresslar. !

« the State, 1900-10, Y

re no longer available for free distribution, but may be had of the Supecintandent of Documents, Govern- *

1No. 6. Statistics of State universities and other Institutions of higher education ‘partially supported by
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191}, »
3 bliography of science teaching. 5cts.
No. 2: Op ities for graduate study in agriculture in the United States. A.C. Monahan.
#No. 3. Agencies for the improvement of teschers in service. W iliam C. Ruediger. 15 cts.
®No. 4. Report of the commision appointed to study the system of education in the public schools of _
Baltimore. 10cta.

#No. 5. Ageand grade of achools and colleges:* George D. Strayer, 10 cta. ~
No. 6. Graduate work {n mathematiocs in univeraities and in other institutions of like grade in the United
Btates.

*No. 7. Undergraduate work {n mathematics in colleges and universities. & cts.

#No. 8. Examinations {n mathematics, other than those set by the teacher for hisown classes. 5cts.
No. 9. Mathematics in the technological schools of collegiste grade in the United States.

$No. 10. Bibliograpky of education for 1908-10.

#No. 11. Bibliography of child study for the yeara 1908-9.

. *No. 12. Training of teschers of el tary and dary mathematics. 5 cts.

*No. 13. Mathematics in the elementary schoots of thagl 'nited States. 15cts. -
#No. 14. Provision for exceptional children in the publio schools. J. H. Van 8ickle, Lightner Witmer,
and Leonard P. Ayres, 10cta,

#No. 15. Educational systemrof China aa recently reconstructed. Harry E. King. 15 cUL

®No. 16, Mathematics in the public and private secondary schools of the United States. 15cts.

$No. 17. List of pablications of the United States Bureau of Education, October, 1011,

#No, 18. Teschers’ certificates issued under general State lawsand regulations. Harlan Updegraf. 20cts.
No. 19. Btatistics of State universities and other institutions of higher education partially supporied by

the Btate. 1910-11. °
\ ) 1913, ‘
*No. 1. A ocourse of study for tl;e preparstion of rurslechool teachers. Fred Motchler and W. J. Craig.
Scta,

#No. 2. Mathematics at West Point and Annaspolis. 5ots. o

#No. 3. Report of committee on uniform records and reports. 5 cta.

®No. 4. Mathemstics in technical dary schools in the United States. 5 cts.
*No. 5. A study of expenses of city school systems. Harlan Updegrafl. 10 cts.

- #No. 6. Agricultural education in secondary schools. 10cta.

*No. 7. Educational status pfnursing. M. Adelaide Nutting. 10cts.

#No. 8. Pesce 8ay. Fannie Fern Andrews. [Later publication, 1013, No. 12.] 5cts. *

#No. 9. Country schools for city boys. William 8. Myers. 10 cts.

#No. 10. Bibliography of education in agriculture and home economics. 10 cta,

$No. 11. Current educationsl topics, No. I.

$No. 12. Dutch schools of New Netherland snd colonlal Ne‘York. William H. Kilpatrisk.

*No. 13. Influences tending to improve the work of the teacher of mathematics. §cts.

®No. 14. Report of the American commissioners of the international commission on the teaching of mathe-

matica. 10 cta. N .

4No. 15. Current educational topics, No. IL

®No. 16. The reorganised school playground. Henry 8. Curtis. 5cts.

®Nq. 17. The Montessorf system of education. AnnaT.Smith. Scts.

®Nb. 18. Teaching langnage through agrichiture and domestic soience. M. A. Lelper. Bcts.

®No. 19. Professiona) distribation of oollege and university graduates. Bafley B. Burritt. 10cts.

*No. 20. Rudhnummou rural high school to the needsof the community. H.A.Brown. 10ots.

#No. 21. Urban and rural'commaon-echool statistics. Harlan Updegrafl and William R. Hood. 5ots.
No. 22,- Pablic and privats high schools,
No. 23. 8pecial collections.in libraries in the Unlud States. W. Dawson Johnsten and Isadore Q. l(udgo

" ®*No, 24. Current eduoatiogpal toplcs, No. I1L - 5 cts.

tNo. 28. List of publioations of the United States Bureau of Educetkn, 1913.

{No. 38. Bibliography of child study for the years 1910-1911. N
No. 27. Riatory of public-echool education in Arkdhses. StephenB. Weeks. -

#No.38. Cultivating school grounds {n Wake County,N.C. Zebulon Judd. 5ects.

No. . B(thiphy of the tesching of mathematics, 1900-1912. David Eugene Bmm: and Cherles

No. 30. WAWWWMMM ldnr! Brtndn

No. 31. Educational directory, 1912, -

No. 33. Bibliography of éxceptional children and their education. Arthur MacDonald. )
fNo. 33, Statistics of State universitios and other fustitutions of higher odnouthn partially :uypomd by
the State. 1915 R
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No. 1. Monthiy record of current educstional publications, January, 1913.
*No. 2. Training courses for rural teachers. A.C. Mounahan and R. H."Wright, 5 ots.
*No. 3. The teaching of modern langusgesin the United States. lea H. Handschin, 15 cts.
*No. 4. Present standarda of higher educstion in the United States. George E, MacLean. 20cts.
*No. 5. Monthly record of cirrent educational publications. * February, 1013, 5 cts. .
*No.8. Amutw[mtmctlonlnhlxhlchooh C. H.Robison and F. B. Jenh. 10 ota. 2
*No. 7. College entrance requirements. Clarence D. Kingsley. 15cts.
*No. 8. The status of rural education in the United States. A.C. Monahan. 15ots. A
*No. 9. Consulsr repocts on continustion schools in Prossia. 5 cts.
*No. 10. Monthly record of current educational publications, ch, 1913, 5 ota.’
*No. 11. Monthly record of current educational publications, ,1918. 5 ota.
*No, J2. The promotion of peace. Fannie Fern Andrews. 10 ots.
*No. 13. Standards and tests for measuring the efBiciency of schools or systems of schools. Report of the
committee of the National Councll of Educstion, Georgs D. Struyer, churmm. 8 ota.
*No. 14. Agricultural instruction in secondary schools. 10 cts.
®No. 15. Monthly record of-current educationa! publioations, May, 1913. 5 cts.
*No. 16. Bibliography of medical inspection and heajth supervision. 15 cts.
No.17. A tradeschool for giris. & preliminary investigation in s typical manufacturing city, Woroester,
Mass.,
®No. 18. The fifteenth international congrees on hygiens and demography. Fistoher B. Dresslar. 10 cts.
®No.19. German tndustrial education and its lessons for t.he United States. Holmes Beckwith. 15 cts.
No. 20. Dliteracy in the United States.
$No. 21. Monthly record. of current educstional publications, June, 143,
*No. 22. Bibliography of industrial, vocational, and trade educution. 10 cta.
*No. 3. The CGeorgia Club st the State Normal School, Athens, Ga., for the ltudy of rursl sociology.
E.C.Branson. 100ts.
*No. 24. A oomparison olpubuoeduaﬁnnlnemnymdln the United sm-. Georg Kerschonstelner,
Scts.
*No. 25.- Industrial education in Columbys, Ga. _Roland B. Danlel. 5 ots.
*No. 38. Good roads arbor day. Busan B. 8ips. 10 ots.
®No. 77, Prisonschools. A.C. Hill. 100cts. '
*No. 28. Expressions on education by American statesmen and publicists. 5cts. .
*No. 29. Accredited secondary schools in the United Btates. Kendric C. Baboock. 100ts.
®No. 30. Education In the S8outh. 10cts. .
*No. 31. Speclal fata in city achool systems. 10 ots.
*No. 32. Educstional survey of Mantgomery County, Md. 10 ota.
No. 33. Monthly record of current educstional publications, S8eptember, 1913.
®No.34. Penslon systems in Great Brimin. Raymond W. Sies. 100ts.
*No.35. A list of books sulted to & high-school library. 18 ots.
*No. 38. Report on the work of the Bureau of Educstion for the natives of Muh, 1911-12. 10cts.
No.37. Monthly record of current eduocstional publications, Octobey, 1913.
No.38. Economy of time in education. . .
No. 39. Elementary industrial school of Cleveland, Ohio. W. N, Hallmann,
®No. 40. The rearganised achool playground. Henry 8.Curtis. 10cts. .
No. ¢1. The rearganization of sscondary education.
No. ¢2. An experimental rural school at Winthrop College. H. 8. Browne.
*No. 43. Agrioulture and ruraldife day, material for its observanos. Eugepe C. Brooks. 10 cts.
®No. 44. Organised health work in schools. E. B. Hoag. 100ts.
No. 45. Monthly record of current educational publications, November, 1913.
No. 4. 'Educstional directory, 1913. N\
*No. 47, Teaching material in Government publioations. r K. Noyes. 100ts.
No. 48. School hyglens. W.Chrson Ryan,jr. 15 ots.
No. $8. The Famagut School, & Teuneses country-life high school. A. C. Monahan and Adum?hmlpu.
No. 80. The Fitchburg plan of cooperative irdustrisl education. M. R. MoCann.
No. 51. Eduoation of the immigrant.
®No. 3. Banitary schoolhouses. Lege! requiraments in Indiana and Ohlo, §ots.
No. 52. Monthly record of current edaostional publications, D: ber, 1013,
No. &4. Cmnhrnpomunlndmtrhlednn&nln Ocmm
No. 83. Legisiation and judicial decisions relating toodm-uon. October 1, 1909, to Ootober 1, lll&
. James 0. Boykin and William R. Hood.
No. 8. Botne suggestive fatures of the Swiss school systsm? William Knox Tate.
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No. 57. Elementary educstion in England, with special reference to London, Liverpool, and Manchester.
1. L. Kandel.

No. 38. Educational system of rursl Denmark. Harold W. Foght.

No. 59. ‘Blibliography of eduoatidn for 1910-11.

No. 60. Btatlstics of Btate universities and other institutions of higher education partially supported
by the State, 1912-13.

. : 914,

No. 1. Monthly record of current educationsi publications, January, 9H4.
No.2. Compulsory school attendance. )
* No. 8. Monthly record of current educatlowl publications, February, 1914.
No. 4. The school and the start in life. Meyer Bloomfield.
No. 5. The lolk bigh schools of Deamark. L. L. Friend.
No. 6. Kindergartens in the Unlted States.
No. 7. Monthly recor of current educstional pnblications, March, 1014,
No. 8. The Massachusetts home-project plan of vocational agricultural education. R. W. Stimson.
No. 9. Monthly record of current edooatioaal publications, April, 1014
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