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CHAPTER XXIL

EXPERIMENTAL STUDY OF CHILDREN, INCLUDING
ANTHROPOMETRICAL AND PSYCHO-PHYSICAL MEAS.
UREMENTS OF WASHINGTON SCHOOL CHILDREN,

I. INTRODUCTION,

Before entering upon the introduction proper, the author may be
allowed a few remarks. The original part of this work is chiefly a study
of Washington school children; the rest is, in the main, an endeavor to
present resutts of the prineipal investigations on school ¢hildren up to
the present time,

As to the original part of this study the reader will remember that
all such work is in its infancy and must therefore be necessarily
incomplete.

Many seemingly unimportant details are given, but, as remarked later
on, to present too many details is less of a mistake than to present too
few.

It is hoped that this, with the work of others, may aid in a more
thorough study of children, on whom the future civilization depends.

ANTHROPOMETRY,

Anatomical measurement of children is one of the chief branches of
anthropometry. Anthropometry is the measurement of the human
body in general. Itis a branch of anthropelogy, but independent in
its purpose and methods.

ARTISTS THE FIRST ANTHROPOMETRISTS.

In early times measurements of the body were made in the service
of art. It is in comparatively recent times that anthropometry has
taken a scientific direction. The artist was interested almost wholly in
the form and proportion of the human body, and so measured those
only who were well-formed. The empirical investigator is interested in
the measurements of all persons. The founder of this latter branch of
study is the Belgian statistician, Quetelet. His purpose was to find
what is typical in man, at the same time making note of the variations

due to sex, age, race, and social position,
089
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PRACTICAL NATURE OF ANTHROPOMETRY.

One of the practical aims of measurements of living men is to identify
personality. It is to give to each individual a “positive, permanent,
and invariable personality.” Thus when a life-insurance policy or a
certificate of death is to be drawn up, or when it is desired to identify
some insane person or some one disfigured by sudden or violent death,
by shipwreck or combat, it would be serviceable had those persons had
their measurements recorded so that they counld be identified with cer-
tainty. Banks and associations for mutual benefit could not be so
easily swindled by the assertion of the death of a policy holder; imper-
sonation of a pensioner or of an heir would be difficult, and * those who
died in battle would not have a nameless grave.”

BERTILLON SYSTEM OF MEASUREMENT.!

This is an extension of the idea of the Bertillon system of measure-
ments for criminals—a system which aids in lessening crime. Crime
is encouraged from the difficulty of distinguishing one_ person from
another, 8o that habitnal and professional eriminals escape punishment,

This system, although intended primarily for a practieal end, can be
made of scientific value as far as it goes, Its measurements are length
and width of head, distance between zygomatie arches, length of left
foot, of left middle finger, left little finger, left forearm, and length and
width of ear. There is a deseriptive part including observation of the
bodily shape and movements. Deformities, peculiar marks on the sur-
face of the body resulting from disease or aceident, and other signs, as
moles, warts, scars, tattooings, ete., are noted. Experience has shown
that absolute certainty of identity is possible by the Bertillon system.
But the full benefits of a practical system of identification can not be
reached unless applied to all individuals, There might be at first senti-
mental objections, as has happened in things subsequently of great
utility to society. No one who intended to be an honorable citizen
would have anything to fear; but, on the eontrary, it would afford pro-
tection to humanity in enabling society to find its enemies. This cer-
tainty of identification would discourage dishonest voting, assist in
recognizing deserters from the Army, in enforcing laws, and in facili-
tating many business matters.

IMPORTANCE OF MEASUREMENTS OF CHILDREN.

In the investigation of normal modern civilized man, the most im-
portant branch is probably the study of children. The importance of
taking physical measurements of children in school lies in the fact
that such measurements may be considered as a test for systems of
physical culture. As pupils are examined periodically to test their

—

I See Part V, Instruments of Precision, page 1141,
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mental growth and improvement, it is just as necessary for their wel-
fare that their physical condition and development be ascertained, so
that progress may be gained in body as well as in mind. But there
must be some standard by which we ean measure physical development
and growth. This can only be ascertained by taking measurements of
a large number of children of all school ages. Although the physical
conditions npon which the aetivity of mind depends are so complex,
and so much is still unknown, yet it ean be said with almost a certainty
that at those ages in which children grow rapidly there should be a
corresponding reduction in the amount of study required, and this
should be done even if the pupil is mentally capable of doing more, for
no pupil should be developed in mind to the detriment of bodily condi-
tions. The bright scholar, whom parents are too often inclined to
push, needs it the least, especially if his physieal condition is inferior
to lus mental. The saying that apples which ripen slowest last the
longest 18 as true as it 1s homely. The systematic collection, then, of
physical statistics in the public schools will farmish valnable facts for
the hygienist and the educator.

NORMAL MAN SHOULD BE STUDIED.

Students of anthropology have confined their attention largely to
uncivilized and prehistoric man, and consequently there is very little
knowledge of modern eivilized man, as compared with his less-worthy
predecessors or contemporaries. We know more about rocks and brutes
than about modern man. We have made sciences of the two former,
but a science of the latter hardly exists. The men who have begun
lately to study modern man have given the abnormal types, such as
eriminals, the insane, inebriates, paupers, ete., the advantage of their -
investigations. It is time that similar investigations should be made
upon average normal men, who are the foundation of every community.

Alsomen of talent, great talent or genius, should be studied; for if it
is important to study the eriminal in order to find the causes of erime,
and thereby prevent or lessen it, it is perbaps more needful to investi-
gate the man of talent or genius, in order to learn those conditions and
characteristics that lead to success in life,'

OBJECTIONS TO PSYCHO-PHYRICAL METHODS,

Objections are frequently made to the present psycho-physical methods
of studying man. It is said that too much importance is attached to the
physical side of man, as though the soul and mind eould be measured
by an instrument of preeision. 1t is not intended here to enter upon a
special discussion of this subject, about which there may be difference
of opinion. The measurements made are measurements of the body
or of physical effects in the body arising from either physical or mental
causes or from both causes,

When, for instance, an instrument to measure pain, as a tem pnm!

i

— — a5

I Bee article on *' Emile Zola™ by author, Open Court, Aug., 1598,
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algometer,' is pressed against the temple with gradually increasing
force, and the subject tells as soon as the increasing pressure becomes
in the least disagreeable—we will say that when the pressure reaches
2,000 grams it begins to feel disagreeable—the question arises as to
what does this 2,000 grams pressure measure. 1t is not true to say
that this is wholly a physical measurement, much less to say that it is
wholly a mental or emotional measurement. It seems to be simply an
approximate measurement of the combination of these three elements,
In the present state of knowledge it would be hazardous to say which
element enters most into the measurement,

The impression is sometimes formed from reading deseriptions of
instruments and details of long series of experiments, that psycho-
physieal study ignores introspection; but this is a misconception.

It is natural that most investigation in comparatively new lines
should take up the more elementary phenomena. Introspectional states
of consciousness are perhaps the most complex, and it would have been
premature to enter into their consideration before the simpler states
had been thoroughly studied. There should be extensive investigation
of introspection; it should be considered experimentally under delinite
conditions, etc. Speaking of the common error which makes experi-
mental psychology a mere study of sensation and reaction time, Miin-
sterberg says:

Association and attention, memory and judgment, space and time, feelings and
will, ete., these are the problems of study where the foture of experimental psy-

chology lies. :
TRUTH FOR ITS OWN SAKE.,

Notwithstanding the practical utility of anthropometry, which we
have stated above,® objection 1s sometimes made that it, as well as other
phases of scientific investigation, can not always be of immediate nse,

The question is often asked as to the utility of experiments of this
nature. The commercial or utilitarian spirit does not yield the best
results, though it sometimes brings quick and paying returns. But
in all experimental work muech is done that subsequently is seen to
have been unnecessary. This is mainly because the real significance
of any initial truth can not be known until the discovery of other truths
has been made. The parely practical point of view sometimes assumes
that we ought to know beforehand what an experiment is going to prove,
as though the investigation were but an interesting pastime, for, of
of course, there would then be no necessity for the experiment.

In an empirieal investigation new lines of study require much more
detail. As a rule, it is better to have too many data than too few;
for to assume in a preliminary inquiry what material is important and
what not important is premature. To exclude material on theoretical
grounds at the outset is to allow presuppositions undue influence. A

1 See Part V, Instruments of Precision. : Bes page 990,
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laboratory inquiry may be continued a year or more, and often the resnlt
of all the labor may be stated in one page or one sentence; or there
may be only a negative conclusion, but this is no reason that an mmves-
tigation should not be undertaken. Negative results may be useful for
future study in indicating what methods or material to avoid.

Certain objeetions are sometimes made to new and necessarily incom-
plete lines of work. The type of objections referred to would hardly be
made by investigators. Thus, it is sometimes said that unrelated facts,
like a pile of bricks, do not make a honse; but the answer is, you can
not build a house or form a science witheut these separate facts; they
are the material itself. It may be asked what is the use of knowing, for
instance, that one group of children are more sensitive to heat than
another group. We think there is some use, but we will waive that.
The point of view snggested by these and similar objections overlooks
the fact that such objections would have applied to all seiences in their
early stages. If, for instance, individual facts about children, even if
their immediate use is unknown, are not impertant, what is important
in life? Many such objections would invelve a diseussion of points of
view of life which it wonld be out of place to consider now. DBut it
may be said, in general, that the primary object of science has always
been truth for its owen sake, and under the inspiration of this ideal many
discoveries of the greatest utility to humanity have been made,

METHODS OF STUDY.

To establish the measure of work according to the strength of the
individnal is fundamental to the economy of health, This is especially
true of children, but the diffienlties here are greater than in adults,
owing to the changes caused by growth. Overtaxing of the powers
here leaves its mark generally thronghout the whole future life of the
child, No question, then, ean be more important for the school, accord-
ing to Combe, than:

() What is the maximum work suitable to a child in the different
periods of development in its school life?

(b) Can this maximum be injurious at certain fimes, when all the
vital force may be required for growth?

We must first know the physiology of normal growth, whether it is
regnlar and when it inereases or deereases in rate, and what influences
this increase and decrease. There are two methods of pursuing such
an mvestigation—the collective method and the individual method.

The collective method consists in measuring large numbers of chil-
dren of every age, and obtaining the average or mean for each age,
the value of which is in proportion to the number measured. Quetclet,
of Brussels, was one of the first to use this method, but he only meas-
ured ten of each sex, which is too small a number to give any certainty
to the results. Of much more importance are, for instance, Dr. Bow-
difch’s measurements of 24,000 Boston school children, This method

ED 98——G3
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EXPERIMENTAL STUDY OF CHILDREN. 995

ANTHROPOMETRY AND ABNORMALITIES,

There is doubtless in the early periods of life, up to adult age, a cer-
tuin relation of bodily organs to one another, A want of sach relation
may produce abnormalities, which in tarn may give a lack of grace,
symuietry, or beauty to the human body. If such a relation is to be
generally established, so that we may know within certain limits what
can be considered the proper bodily proportions, measurements of
large numbers of children at different ages and stages of growth must
be made. Hence the only way to a definite knowledge as to the devel-
opment of the human body will be through long and painstaking
investigations. Thus the eauses of homeliness, lack of beauty, deformi-
ties, and the like may be wore definitely ascertained. This in turn may
help in their prevention. Such abuormalities affect not only beauty,
but, what is more important, health, When abnormalities are discov-
ered early in youth there is more opportunity eof avoiding their evil
effects. The relation of these body abnormalities to disease may prove
of practical importance. Thus Hildebrand, an experienced investigator,
remarks that delicate slender people are much more subjeet to typhoid
fever than to consumption; another says of the same class that they are
much more inclined to nervous tronbles than other people. Another
physician of large experience asserts that where chest and trunk remain
undeveloped the head and extremities are much more developed.

Beneke in Marborg has shown that the relation between the size of
the heart and the cirenmferenee of the arteries is gradually changed
during the growth of the body, and that there is a consequent varia-
tion in blood pressure. This is specially true at puberty, when the
lieart increases very fast in volume; for the arteries inerease much in
length with the inerease of length of body, but their diameter is rela-
tively little inereased, so that mueh more work is requnired of the
heart. Thus the growth in the length of body can be of the greatest
iirportance to the development of the heart. Should this growth be
irreguliar or abnormally fast, serions difficulties may arise, and Beneke
has endeavored to show that herein lies the cause of the development
of consumption at puberty. The importance, therefore, of determin-
ing the normal rate of growth is evident.

We have mentioned these general opinions of experienced physicians
and specialists as an indication of the utility of the anthropometry of
the future,

The following is a measurement blank being used by the author in
the study of children:

No.
Name, ; date, i school grade, ; name of observer, 3
BEX, ; date of birth, ; nge in years and months, ; eolor of hair,
i of eyes, ; of gkin, ; lirst born, ; second born, - ; later

horn, s
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tigation have been followed. One is a special study of 1,074 children,
which considers cephalic index and sensibility to heat and locality upon
the skin, with relation to sex, mental ability, and sociological condi-
tion. It is based upon measurements by the aunthor.

Another is an anthropometrical and sociological study of all the
school ¢hildren, based upon measurements by the teachers,

A third is a purely psychological inquiry as te comparative mental
ability in the different school studies as reported by the teachers,

A fourth is a study of the abnormal children in the schools as reported
by the teachers, .

TEACHERS OF WASHINGTON SCHOOLS.

Through the kindness and interest of the Superintendent of the
schools of Washington. and of the teachers under his supervision, this
study of the school children was made possible,

As to the value of -such work, we can do no better than give the
opinion of the celebrated anthropologist Virchow, In speaking of the
teachers of Germany, who assisted in the investigation of the school
children, Virchow says that those teachers were following out the end
for which the schools strive—that is, self-knowledge; for such investi-
gations aid in the guestion as to the origin of a people, that a nation
may know itself. :

CONCLUSIONS AS TO WASHINGTON 'ECH-‘JI‘JL CHILDREHN.

For the convenience of those who may not go further into this
inquiry, we give below the conclusions from our investigations of the
Washington school children:

CONCLUSIONS AS TO 1.“74 CHILDREN SPECIALLY STUDIED.

1. Dolichocephaly, or long-headedness, inereases in children as ability
decreases. A high percentage of dolichocephaly secems to be a concomi-
tant of mental dullness.

2, Children are more sensitive to locality and heat on the skin before
puberty than after.

3. Boys are less sensitive to locality and more sensitive to heat than
girls.

4, Children of the nonlaboring elasses are more sensitive to locality
and heat than children of the laboring classes.

5. Colored children are much more sensitive to heat than white chil-
dren. This probably means that their power of diserimination is much
better, and not that they suffer more from heat.

CONCLUSIONS AS TO ALL THE SCHOOL CHILDREX.

6. As cirenmference of head increases mental ability increases,'
7. Children of the nonlaboring classes have a larger circumference
of head than children of the laboring classes.

It being understood that the race is the same,
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rignt angles to the length of the wrist; the subject was asked which
was the warmer, and on replying correctly the thermometers were held
on the skin until the subject could not
tell which was the warmer; at this in- :
stant the difference in degrees between et :‘_._-‘-,‘*-'é . Ho L

CiOLI. WARM.

the thermometers was read, This dif- R B 3 -_r.-'-'f _‘-Z‘:_i*f'.'-f
ference must be regarded only as a rela- " F7% T S 5
tive indieation of the least seusibility to ;0% 7 ™ e
heat. Distinguishing small diffetences .7 %7

rd

of temperature indicates acuteness of . o quperature spots (Eulenburg).
sensibility to heat; or, on the other hand,

the greater the difference of temperature required to be perceived by
the subject, the greater the obtuseness to heat. Thus if C can not tell
the dilference between the two thermometers atfter
their difference iz less than 32 and D after it is
less than 22, 1} is more acute fo heat by 1° than C.

STRENGTH OF HAND GRASDP.

The strength of hand grasp is measured by the
dynamometer. Thisinstrument (fig.4)issqueezed
in the hand while the arm is held out horizontally
from the side of the body. The strength of the
right hand was generally taken first. The dyna.
mometer is to some extent a sociological instra-
ment, in distinguishing those who de manual
labor irom those who do not by the greater
gstrength of hand in the former.

BENSIBILITY TO LOCALITY ON THE PALMAR SUR-
FACE OF THIE WRIST.

The capacity of distingnishing points on the
bedy by the sense of touch is called the sense
of locality. The palmar snrface of the wrist was the part of the body
chosen, owing to its eonvenienece for making the experiment. The
sense of locality on the skin
varies in acatencss accord-
ing to the mobility of the
part, inereasing in the ex-
tremities toward the fingers
and toes.

The instrument used in
determining the least sen-
sibility to locality is the
wsthesiometer (fig. 5).

The two points, as seen in the figure, were drawn 135 millimeters
apart, The puapil closed his eyes, and the two points were made to

Fus. 3. Thormaesthesiomelar.,

FiG. 4. Dynamometer.
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TanLe E.—Svciological condition in relation lo mental abilily, sensibility, ete.—Cont’d.

- I - T e
1 = e — =20 Least Liaat
So| &2 |73 |33 | T3 |sensibility to| Strensthol | oopifility to
Divisions according to | B5 | = , . | ot | 22| o locality. &rosp: heat, *
aocinl  classes  amil 2| 8usd | = g gg | O
ability. S | g28| L= | 2 g | s il : S
E | 256 |53 |R g BE Right| Left | Right| Loft | Right| Lert
L | = A | == 5 _::1 wrist. | wrist. | hand. | hand. | wrist. | wrist,
3 |
Nonlaborin ﬂnnuea: |l':-n..‘h’n Pr.et.|Pr.of.|Pr.ct.| Wm. | Jom. |'J'i'-!'m Eilog.] °R. | °R.
Bright boya. aea| 3T 12 ] 57 B4 | 15.4 | 14.3| 17.0) 16.6G| B.66| 3,63
Bri 'I:l:.g‘qll.a. ........ 14|13 1 13 i a4 14. 1 13.3 17.7 16.2 3.B7 | d.4G
',Dl.t'ﬁ boyva . = 1 e 44 28 | 17.4 17. 2] 4.9 23.0] 4.72 | 4. 61
]hlllgll]ﬂ .......... an | 15 4 ) 46 46 15.2 14.3 20.3 19. 6 F 4.27 | 3. 68
Average boya...... 40 12 @ 12 43 45 | 16.0| 10.0| 18.0 | 18.7| 444 4.00
Average girls ...... 30|14 10 10 48 42| 143 | 13.6| 20.8| 18.7| B.68 & 56
Laboring classes : |
Bright boys........ B3 | 12 8 a2 60 | 16.7 | 15.5 7.0 | 1690 | 03.86 4. 46
Bright girls........ 62 |13 2 14 G0 o 14.8 13. 8 17. 6 16.2 303 | .62
Doll BOY8 «.cianans a4 12 9 G a8 50 15.8 15. 8 18. 2 17. 5 .48 | 4.00
Dull gil‘lﬂ........"" 8|13 65| 12 dd 44 15.3 13. 6 16.9 16.2 4. 49 F 4,32
Average boys ... - L | 13 53 H 17.1 16.3 | 14.6 13.4 | 4.980 4,01
Average girla...... a1 | 33 7 11 43 46 15.3 14. 6 16.4 15.5 4. 30 4. 10
Not socially divided:
Bright boys ........ 53 | 13 10 9 58 ga | 16.8) 161 | 2| 244 404 | 3.54
Bright girls . ....... 83 | 12 2 ] 44 48 14.7 | 12.9 15.2 14.6 4.73 | 4.33

As compared with bright girls, the average girls of the same social classes arc less
sensitive and not so strong, As compared with dull girls of the same social classes,
the average girls show less difference of sensibility. Sometimes they are more sen-
sitive than the dull girls,

COMPARISON OF BPOYS AND GIRLS OF THE SAME S0CIAL CLASSES.

Bright boys and girls (Table'E).—Boys of nonlaboring classes are less sensitive to
locality ; boys of laboring classes are less sensitive both to locality and heat; boys
not socially divided are lesa sensitive to locality, but more sensitive to heat. This
last fact is what might be expected where there is no social division, for boys in
general are more sensitive to heat than girls, but less sensitive to locality. (See
Tables A and B.)

Dull boys and giris (Table E).—Boys of nonlaboring classes are much less sensitive
to locality and slightly less sensitive to heat; boys of laboring classes and classes
not socially divided are less sensitive to locality, but more sensitive to heat; Loys
unrily are much less sensitive to locality and slightly less sensitive to heat.

Average boys and girls (Table E).—DBoys of both classes are less sensitive Loth to
locality and heat.

These more detailed resnlts from the special subdivisions of the tables confirm the
more general conclnsions from Tables A and B, i

W hite boys ; colored boys.—The percentage of long-headedness among the colored
boys is more than double that of the white boys (Table '), This is doubtless due to
racial inflnence,

The bright colored boys are more sensitive to heat than the dull colored loys
(Table ).

In order to compare the white boys and colored boys further we give Table F,
showing averages for all the white boys taken from Tables A; B, G, and H.

The eolored boys are more sensitive to locality and much more sensi-
tive to heat than the white boys. This is probably due to racial influ-
ence, It does not mean necessarily that eolored children feel the heat
more in the sense of disagreeableness, but that their power of dis-
erimination of different degrees of heat is greater. Thus we have

ED 95——(4
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Tasre H.—Colored girls.

S _— S

= ] | I.c-na;!-. = ] Loast T :“=
I® % 1I senaibility m1| bt:::’::ﬁll:' aR | sensibility to |2 E:T
Class |§ 3 & Cephalie | logality. | °© _ heat. i EZS
] - index, |—— Yo | EL =g
B3] 2 , Hizhli Left | Right| Lelt | Right| Left | = &2
o .':4. | wrist. I wrist. | haml. | hand. | wrist. | wrist. | 3 = ®
Il"r.lll'n. | Aine. I M. |Eilos. | Kilos. | °R. | * B | Pr.ct| Pr.ot. Pr.ct
| (Dolicho.. 51| 400 |4m1 |547 [510 | 0475 | 78.62 e
Dright...| 53 | 12 @ ﬁr'fﬁﬁ-"'ﬂg}i P i P00 W [ | O B O a3
o ' =l sk, .. & logo [om |22t |omm | 4600 | 5L.00 0 o] oo .
Dull.. ... | B‘E’::‘ﬁri:" of 161 14.5| 17.8| 16.8 | 2.56| LE3 ||
Doliclio. . 0} sl ‘ a| 5 6o
et - 1 an asil [ i} 67 ".ﬁ- H ﬂ- L
Average.l 3115 6 {;‘E.Emw f} 2.0 10.0 20| 19.0| La4| LB7f" “eee
Dolicho.. 0 ' el
- (i} M | 7 8 | 77| B h
TUnruly..! 4| 1% B I{.‘ilq-.ﬂ.n.... -I} - = ” ol [y e
| | Brachy . of| 185 | 15.0 | 18.0 l-.:rl 104 | 2.06 1
e Dolicho. .13 | I ! ! i
7 - {.‘ilmu ,..,:m} BEG (822 | 1,003 | M6 (163,72 [143.48 |....... et
| [ Brachy ..12 | 3 s -
Avermgel. . 180 |l thnal RG] IS ITE| 160y LOE| 24T I 2T i 21
| . | |

The bright colored girls are more gensitive to loeality than the dull. The dull
colored girls have a stronger hand grasp than the bright. Comparing the colored
girls with the white girls, they are less sensitive to locality than the white girls,
but much more sensitive to heat, Comparing the colored hoys and girls, the boys
are wore sensitive both {o locality and heat. Colored boys are remarkably seusitive
to heat on the left wrist.

COLORED CHILDEEN BEFORE AXD AFTER PURERTY.

While the number of colored children measnred is comparatively small, yet it may
be interesting to note some differences indieated in Table 1:

Among the boys and girls the per cent of long heads is muth greater after puberty
than before. This is also true of the white boys, but not of the white girls. The
colored boys are more sensilive to heat and locality after puberty than before. The
reverse is true with the white boys, but the colored girls, like the white girls, are
less sensitive after puberty.

TAapLE I.—Colored children before and after puberty.

e __._'r.._ e -
! = | =) | » Least Lueast
| =3 1 E 14 | a1 i i S S
| § . |2 | & |32 | sensibility to | ht":;‘_:ﬂt!' s sensibility o
e ; P & 15 [ lacalivy. graap. heat.
Divisions according to | 3 = S | =
puberty and sex. = % g | = i o SR g e RN
= o | |
E = = § E Right | Left | Rirht | Left | Right | Teft
;g | ; 3 i IE wrist.  wrist. | lhaud, | haml., | wrist. | wrist.
e i | — | = : =
All enlored boys: ¥r. .;!fn.:lP' el Pl Petl Mwm. | Wm, | Kilos. | Kilos, o R, -5 1
Lefore puberty.....| 22| 12 227|655 18 4.1 | 136 10.0| 17.8 4% 2.00
A Mo i!llhﬁl‘t_].‘ ...... 11 15 5| 40 | 50 | 10 13. 5 13. 4 21.3 18.5 | L.565| 1,32
Al eolored girls: | | I
Lrefure puberty ... .. 15| 10 1 | 13 | 47 | 40 4.3 129 1.7 | 10.9 63| 205
After puberty.... .. 36 14 2| 31| 565 | 14 15.9 I 150 19.8| 183 | &8 | 2.7
| | | | 1
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SrcTioN B.

ANTHROFPOMETRICAL MEASUREMENTSE IN RELATION TO 8SEX, S0CIOLOGICAL
CONDITION, RACKE, AND MENTAL ABILITY (16473 WHITE CHILDREN AND 5457
COLORED CHILDREX).

The measurements of which the results are given in this section (B)
were made by the teachers in the different schools, under the direction
of the author.

METHOD OF INVESTIGATION.

The data were obtained by having the teachers fill out cards or sets
of observation, each eard representing one pupil. Below is given as a
specimen card, one actually filled out by a teacher,

[Specimen card. |
EINGLE BET OF OBSERVATIORNS,

. Name, T.. R. €. 2. Behool, Gales,
. Grade, second. 4. Sex, male. &, Age, 7 yrs. 0 mos,
. Height (withont shoes), 4 It. § in. 7. Sitting height, 2 re. 2§ in.
. Arm reach, 4 ft. 9. Weight (in ordinary indoeor clothes), 55% 1bs.
. Horizontal circumference of head, 204 in.  11. Brizht, dull, or average (én general), bright.
12, Bright in (name studies), reading, numbers, spelling, composition.
13. Dull in (name studies).
14. Averagein (name studies), drawing.
15. If abnormal or peculiar, name in what way.
16. Is pupil noruly @ No. 17. Is pupil sickly * No. 18. Nationality of father, American; of mother,
American. - 19, Ooeupation of father, floor walker.
0. Hemarks,
21. Name of observer, M. K.

=
(= B R T P

[Reverae Side of Card.]

The height is to be taken in an upright position without shoes, the feet being close to the measur-
ing rod.

Che sitting beizht is the vertical distance between the top of the head and the surface npon which
the individual is seated ; this should be a level inflexible surface.

The arm reach is the distanee between tha tips of the middle fingers, when the arms are extended
horizontally, the breast and arms being in contact with a wall.

Haorizontal circnmferepes of head is to be measuored with tape line in the plane of the evebrows.

If not convenient to remos e shoes, the height of heel can be measured, and subiracted rom total
height.

After all the cards were filled out, they were arranged in whatever
order was desired, and then the figures were copied on sheets (sce
example below), added, and averages made, summaries of which con-
stitnte the tables given further on.

We give an example of a table made by copying the measurements
and reports of the teachers from the original eards.,  Asin the previous
secltion (A) so here, it would require altogether too much space to give
these tables in detail. The tables given in section E are simply summa-
ries of these tables,
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In reporting the pupils as bright, dull, or average, the teachers were
told to mark them average whenever in doubt. In this way there was
less liability to error in regard to the bright and dull, which are the
classes we desired most to compare. The teachers reported upon those
pupils whom they knew best. The pupils were marked after the meas-
urements were made.

We do not agree with those who may think that teachers are not
capable of judging of their pupils. While some may make mistakes, it
is wholly improbable that those who do will all make mistakes the same
way. Some may estimate ability too high and some too low, so that
most of such errors will balance each other. It is very improbable that
100 teachers in judging of a thousand pupils (say one teacher judges as
to ten pupils) will all estimate them too high or too low. When the
numbers are larger, as in this section, the improbability of errors suffi-
cient to be of consequence 1s very great.

It may seem to some unnecessary to mention the following objections,
but as they might be made, the anthor has endeavored to anticipate
them. It may be objected that there is no standard of mental ability,
This is a fact, but the objection is weak, for a large number of investi-
gations would be necessary to make a standard, and of course some of
these measurements must be made before there could be any standard.
But the objector may mean that there are no accurate measnrements
or exact divisions of children into bright, dull, and average,! and that
such terms arve too indefinite for statistical purposes. It might be said
that many valuable statisties are only approximately true. But admit-
ting the objections for the sake of argument, and saying that judgments
as to brightness, dullness, ete., are mere matters of opinion, it may be
said that the results are statisties of opinions of teachers. Then the
real question is, What is the probable truth of the opinions of the teach-
ers? The opinions of 100 teachers on 1,000 pupils, as before mentioned,
and of 500 teachers on 20,600 pupils must be held as approximately
true when there is any general agreement as to any division of the
pupils, for so many different teachers could not make errorsall the same
way. ;

The diagrams whieh follow are based upon the tables in section E,'
pages 1052-1094. In these diagrams the age is givenin years, and for
convenience the months are omitted; but by referring to the tables the
reader will see that age 8, for instanee, means from 7 years 7 months
to 8 years 6 months; that is, the nearest age.

In the previous section (A) the number measured was not large
enough for division according to age, so the average age was given,
But in this seetion (B), the numbers being large enough to make an
average of value, the nearest age is given.

It is certain that anatomical measurements, such as height, sitting-
- height, circumference of head, ete., are influenced much by age, espe-
cially from birth till adult life. DBut physiclogical measurements, such

'We mention “average” last, as it is the bright and dull we wish especially to
compare.
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as tests of the senses (as in section A), do not seem to be influenced by
age to any such degree as the anatomical.

We will now consider in detail the relations of the anthropometrical
measurements to sex, sociological condition, race, and mental ability.

Circumference of head.—Cirenmference of head may be considered in relation to
sex, sociological conditions, nativity, race, and mental ability.

Diagram 1.

Diagram I of curves bhelow is based upon the averages in Tables VIIT, IX, XXXV,
and XXXVI, section E.

Crreumference of Head,

B =Al Boys of American Farentage. 7 ,/
B'=Boys, Amer. Parents, Non-laboring Classes. r
G=All Girls of American FParentage.
G'= Girls, Amer. Paren sy Non-laboring Classes. -

lnches.

%

%

%

%

27

%%

%

%%

%

20
Ace. | 6| 7 | | a0l |w2|lmim|is|mw]|iz] s
No.of B.| 703 |404 | 607 | 647|703 | 670| 756 | 687|583\ <05| 267 | 120 | 38
No.of8'| 27 | 205 278|313 | 353 | 348| 394| 346 | 358| 259 | 769 | 43
No.of G| 64 |375 | 587| 668|737 | 727 | 673 | 706 | 627 | 490 | 325|258 | 728
No.of G 162 | 253 | 300|381 | 310 | 335 | 342 | 304| 254|195 | 728 63

Ser.—All the boys of American parentage have a larger average circumference of
head than the girls of American parentage of the same age. The difference is
greatest at the early ages, bhut the girls who gradually approach the boys, from 6 till
13, are nearest to them from 13 to 14, but at no age do they all equal the boys in cir-
cnmference of head, This nearest approach of the girls in head eirenmferenee oeenurs
at about the time when the girls always excel the boys most in height, weight, and
sitting-height (Diagram VIIL)

T
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If boys of the nonlaboring class (Table IX) are compared with girls of the non-
laboring class (Table XXXVI), eliminating sociological conditions, the boys still
excel the girls, except at the age of 13 (Diagram I), when the girls have a little
larger circumference of head. A somewhat similar relation exists when girls and
boys of the laboring class (Tables X and XXXVII) are compared, except that the
girls do not excel the boys at any age, but equal them at the age of 14,

DiacraM IT (Tanres VIII axp LXI).

Crircumference of Head

Inches. | i = White Boys. -
| C =Colored Boys.
% /
9% W "///
c
%

; W / |
c%&c

s

20
Age. 6 | 7 g lealmwlmmlnz|3 |51 17|18
No.of W\ 7103 | 404 | 607 | 647 |703 | 670 | 756 | 687 | 589|405 | 267|120 | 38
No.of | 73 |246| 2883031335 | 271 | 286 | 3271 | 282|220 | 724 | 137

From Tables XII and XXXIX it will be seen that boys of foreign parents have
larger cirenmference of head at all ages than the girls of like parentage, except at
14, when the girls excel the boys. When the boys are of mixed nationality ' (Table
XI111) they excel the girls (Table XL) of mixed nationality at all ages except at 6.°
Thus, whatever divisions are made, the boys are found to have larger circumference
of head than the girls.

' Mixed nationality is synonymous with American and foreign parentage.
*In most of the tables the extreme early or late ages are averages based upon com-
paratively small numbers,
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Socielogical conditions.—If we compare all the boys of American parentage with
those among them who belong to the nonlaboring elass, this latter class have larger
circumference of head at all ages except at 16, when they are equal (Diagram I). The
boys of the laboring class have smaller cireumference of head than all the boys in
general aud the nonlaboring class in particular. This is shown by examining
Tables VII, IX, and X.

The same general statements are true in the case of the girls of the laboring and
nonlaboring classes (Tables XXXIV, XXXVI, and XXXVII), but the difference is
less variable than with the boys and is greater at the age of puberty.

Diaorax 111 (TaoLes XXXV axp LXV).

Crreumference of Head
laches.| W=White Girls.
C = Colored Girls. o0
i ‘_.-i"
:"lf" r’.w
% = ,E' 2 'f’#'
] w’
;. o
.rlr 1-"'#
;ﬁ ; 2 T
’ ’
L
A !
27 ] bl ’J’
Co" | ¥
...II B "'
| B 4
% r". }f”
’ ¥
I" '
c -‘{rf w.'-l'
- - AT -
¥ ‘f
.l' s
I .’
/4 , ..f"
r: '-""
20| I
¥ &
d .o
e
Age. & 7 8 9 JoO |\ 12 i3 |\ 5 &\ 17 |18
No.of W\ 64 |375 | 587|663 | 737|727 | 673|706 | 627 | 480 | 325|258 |1728
No.oFf C.|113 |248 | 218 | 209|250 | 266 | 279|270 | 243|167 | 729 | 83 | &4

Nationalily.—In general, both boys and girls of foreign parentage (Tables XIT and
XXXIX) when compared with boys and girls of American parentagoe (Tables VIII
and XXXV) show a slightly larger cirenmference of head ; but a mixtnre of nation-
alities seems unfavorable to growth in eirenmference of heads, for both boys and
girls of mixed nationalities (Tables XIII and XL, pp. 1056, 1071) have, at most ages,
smaller circumference of head than boys and girls of American parentage.

Colored children.—In colored children the cirenmference of Lead (Table LXI) in
thie boys is superior to that of the girls (Table LXV) at ages 6 and 11, but inferior
at other nges; that is, in general the girls excel the boys in head cirenmference.

TR T——
e
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White boys and colored boys.—Comparing the eurves in Diagram IT it will be seen
that the white boys of American parentage have a larger head circomference than
the colored bovs from ages 6 to 8; again at about 12, and from 15 to 17; at other
ages ihe colored boys excel. As the numbers compa redl are large this can hardly
be accidental, yet we know of no reason for this alternate increase and decrease

InacraM IV (TapLes X1V, XV, axp XVI).

Crrcumference of Head.
| B=All Bright Boys.

Irehes\p="u puir "«

% A= # Average ¢ : ./

22

“
i

S

/|
21 3,4

/’i/

e
DY 22
v

A /f.‘r' T 1T
% '?:.r /‘/ .
E]'
20

bt Age. Y6 |7 |8 |9 ||| |lm|ws|mw|iz|w]ls
No.of B 53 | 205 320|384 392| 322|349\ 305 227|167 |04 | 35| 14 | 75
No.of 0| 39| 99 | 101 | 702|178 | 97 |728|131| 143|176 | 80 | 32| 4 | 7
No.ofA.| 45 1199 |326|340| 355 | 386|459 (421|371 | 220|144| 70| 24 | 8

-

— —— e e

between the boys of two races, for in the case of the girls (Diagram I1I) there is no
guch alternation.

White girls and eolored girls,—Comparing white girls of American parentage and
colored girls as to cirenmference of head, the colored girls show guite a marked
increase from about 6 to 10 and from 14 to 15. It may be noted here that these
periods of marked increase correspond to the periods of increase of colored boys over
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white boys in Diagram 1I; that is, from about 7 to 11 and 13 to 15. The colored girls
excel the white girls in eircumference of head at all ages. Comparing colored girls
with all white girls (‘Tables XXXIV and LXV, Seetion E), the colored girls have a
larger cirenmference of head at all ages except at 6.

IDMaceay V (Tanceg XVII, XVIIL, asp XIX).

Circumjerence of Head.”

Inches. | B =Bright Boys, American Parentage.
D=Dull « “ “
22 |A=Average e o T

b /f /-
i
ey
; .-"&'

% =

D\ ‘,..!r.f’ /’

% ¥y

".1 &
i

i

AR
3

cd
Age. - O - O - S 6. I R I T O A

,-'"l""a-:S. F8 | 160 | 249 | 281 | 317 |e72 |74 | 230|780 /32| 82 | 29 | 10

NoD |24 | 69,73 | 80|81 |78 | 93|97 |98 |87 |66|32| &
No A | 36 | 175 |285 | 286|305 | 320|383 | 360|317 | 186|119 | 59 | 23

Mental ability.—Diagram 1V, below, gives the eurves of head eirenmference in rela-
tion to mental alnlity. There is almost a complete correapondence; thatis, as ability
increases the circumference of head increases. Thuos the bright boys have the
largest cirenmference of head at all ages except at 11. The average boys are next,
except where they excel the bright boys at 11 and fall below the dull boys at 13,
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The dull boys have the smallest cirenmference of head at all ages except 6, 13,
and 15. It will be noted that the average boys are much nearer to the bright than
to the duall in cirenmference of head.

If now we eliminate whatever influence nationality may have, and comparse in
Diagram V the boys of American parentage only, it still holds true in general that
cirenmference of head increases with ability.

The relation of the curves is changed very little.

Diacray VI (Tapces XXIIT, XXIV, axp XXV).

Circumierence of Mead.

Inches |B=Bright Boys, Amer. Far., Lab. Classes. r
D=0utt W 1 7] 0 7] gl 1
A'AFEFEgE L “ @ " T rfﬂ /.

% PL
I
’
2

2l

8 7‘ AD
A /’/ 2k
s /7__.,/ ,Jlr"'
'pl" 'Ff"
i e
;i
.
% o
2015 i

Age. & 2 L L | I IOl = G (N o
No.B. |/l |58 |1 |119 | M | 100 |1i2 | 88 | &7 | 39 | 21
No. D. F5 | SO | IF | 48 | 44 | 49 | S8 | 44 | 40 | 32
No. A. 96 | 167 | 167 | 161 | 778 |207 | 195 (130 | 67 | 45

If we proceed still further and eliminate as far as possible sociologieal condition
by dividing the boys of American parentage into laboring and nonlaboring classes
{Diagram V1), the general principle still holds, except there is more variation in the
curves, due probably to a lessening of the numbers by snbdivision.

Girls.—From Tables XLI, XLII, and XLI1I, Diagram VII (below) is made, show-
ing the correspondence between all bright, dull, and average girls in head-circum-
ference to be even more complete than in the case of the boys.
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If, for instance, we eliminate nationality and sociologieal comdition, comparing
bright and dull girls of American parentage and laboring classes (Tables XLIX and
L), the bright excel at all ages in head-circumference.

Colored ehildren,—From Tables LXII and LXIIT the bright colored boys show a
larger cirenmierence of head than the dull colored boys at all ages exeept 12 and
from 16 on, The bright colored girls have larger cireumference of head than the dull
eolored girls up to age of 12, after which it is variable (Tables LXVI and LXVII).

Draceray VII (Tasres XLI, XLIL, axn XLLII).

Circumierence of Head.

; y ial
Inches. | B=All Bright Girls. BT+,
D=« Dull « 9%
A= % Average “ T
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24| 0¥
Age. | 6 | 7 |8 |8 |10 |1 |12 |18 |74 |75|76 |17 |78
No.of B.) 37 | 236 | 364 | 403|404 |388|328|338| 285|204 | 142 | 45 | 45
No.of D40 |47 | 68 | 62| 62|86 | 82 |113| 101|172 | 55 | 60 | 25
No.of A.| 49 | 231|322 |418 | 473 | 457|465 | 515 | 447| 339| 253|765 | /09

Height, sitting height, and weight.—We give below Diagram VIII (Tables VIII and
XXXV), showing curves of height, sitting height, and weight of boys and girls of
American parents.

Bex: The striking fact, already discovered by others, is confirmed that for a cer-
tain period of time before and after puberty girls are taller and heavier than boys,
but at no other time.

This pnbertal period (Diagram VIII) for height of Washington schoolgirls extends
from about the age of 11, increases gradually nntil about 14, then decreases gradually
and ends at 15,
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For weight the period begins aboub eiglit months later than the height period,
incressing graduoally, then deereases gradually, ending abont the same time as the
height period (age 15). .

Disaray VIIT (Tapnes VIIT axp XXXV).

fnches| \ Chilaren of American Farents.

B=Boys. ,f/
3 ¥ G=Girls. s 'A:_.. 7’“
7 L

-1l .

34

2g

[

S

&5

25

57

S8

¥

£7

45

<5

44
Age : gl lal e hwl ez ™
of 8| 163 | 204 | 507.| 647 | 703 | 670 | 756 | 687 | 589 | 405 | 267 | /20
MoofEl 64 | 375 | S87 | 669 | 737 | 727 | 673 | 706 | 627 | #90 | 325 | 258

Note.—The first column of Agures (24, 25, ete.) is for sitting height.

For sitting height the pubertal period beging about eiglit months later than in
t%ﬁﬁ height period (age 11), and ends about eight months later; that is, girls con-
tinune growing in sitting height, or length of trunk, louger than in length of limls
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Sociolagical condition.—Comparing girls of the nonlaboring classes, American
parents (Table XXXVI), with those of the laboring classes (Table XXXVII), the
pubertal period of superiority of girls in height beging about three months later and
euds about a year sooner than in the laboring classes. In sitting height this period
begins at about 11 in both social classes, but ends about a year later in girls of the
laboring classes. In weight the period begins about six months later and ends about
a year later in the laboring classes than in the nonlaboring classes, That is, the
period of snperiority of girls in height, sitting hieight, and weight is abont a year
longer in the laboring classes than in the nonlaboring classes,

The effect of sociological condition upon height and sgitting height is easily seen
fro:mn Tables IX and X, Section E.

In all boys of American parents, those belonging to the nonlaboring classes have
at all ages a greater Leight and sitting height than those of the laboring classes.

The girls of the noulaboring class (Table XXXVI) have greater height and sitting
heizhit than those of the laboring class (Table XXXVII) at all ages except at 18; but
the number measured at this age is comparatively small.

In weight the boys of the nonlaboring class (Table IX) are lheavier at all ages
except 7 than boys of the laboring ciass (Table X). This difference increases after
the age of 13.

Girls of the nonlaboring class, American parents, are heavier than girls of the
laboring class, American parenfs, from about the age of & till the age of 15, after
which the girls of the laboring class are the heavier, but boys of the laboring elasa
have less weight after 15 than boys of the nonlaboring class.

Natirity.—Boys of American parents (Talle VIIT) excel hoys of foreign parentage
(Table X11) in height except at ages 8, 10, and 13, and in sitting height except at ages
7 and 9, but are inferior to them in weight except at ages 6, 14, 15, and 16.

Boys of American parents (Table VIII) are inferior to boys of mixed nationalities
(Table XIII)in height except at ages 9 and 14, and in sitting height except at ages
6,9, 12, 13, and 13, but are superior in weight except from ages 6 to 9 and 15 to 17.

Girls of American parentage (Table XXXV) are superior to girls of foreign parents
(Table XXXIX) in height except al ages T, 14, 15, 16, and 17, but are inferior in sitting
height except at ages 6, 8, 10, 13, and 16, and also in weight except at ages 6, & 10, 13,

and 16.
Girls of American parents are inferior to girls of mixed nationalities (Table XL)

in height exceptat age 6 and from ages 12 to 17, and in sitting height except at ages
6 and 8 and from ages 12 to 15, and at 16; but in weight they arve superior except at
ages 8 to 13 and at 17.

In general, the influence of nativity is not very marked, but only in certain partien-
lars, as noted above. Thus, American boys excel foreign boys in height considerably,
in sitting height less, but are inferior in weight. American girls, when compared with
foreign-born girls, are superior in height, but inferior in sitting height and weight.

Boys of mixed nationalities excel American boys considerably in height, less in sit-
ting height, but are inferior in weight—just the reverse of boys of foreign parents
when compared with American boys.

(zirls of mixed nationalities are slightly superior to American girls in height and
gitting height, but slightly inferior in weight.

Colored children.—The colored boya are taller than the colored girls (Tables LXI
and LXV) at ages 6, 9, 10, 15 and on. At other ages the girls are taller. In sitting
beight the boys are taller uutil 10 and at 12. In weight eolored boys are heavier,
except from 11 to 16, when the difference between boys and girls is somewhat similar
to that in white children, exeept that this pubertal period begins about a year later
and ends a year later than in white children.

IWhite boys and colored boys compared.—From Tables VIII and LXI is drawn Dia-
gram IX, giving height, sitting height, and weight of white and colored boys.




EXPERIMENTAL STUDY OF CHILDREN. 1025

The white hoys are tuller than the colored boys. In siltting height the difference
is very striking, and it would seem to indicate that white boys have comparatively
a greater length of trunk than length of logs as compared with colored boys.

Imacraym IX (Tanpres VILII axp LXI).

fnches : W [#4
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The colored boys are heavier from age 6 to 15. From 15 to 16 the white boys are
heavier,

Bn 98—65
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White girls and coloved girls.—Comparing Diagram X below with Diagram JX,
giving the enrves of white and colored boys, there is & general correspondence to
those for white and eolored girls, There is the same striking difierence between

DidciaM X (TaepLes XXXV axp LXV).

laches.

G=White Girls. !
C=Colared Girls, l_eg
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WoorfGl 64 | 3725 | 587 | 669 | 737 | 721 | 873 | 706 | 62T | 430 | 325 | 258 | 128
Wo.ofCL713 | 248 | 218 | 208 | 250 | 266 | 279 | 270 | 243 | 167 | 129 | 83 | 54

the sitting heights, showing in general that white children have much longer bodies
than colored children, and are also taller, but the colored children are heavier.
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MENTAL ABILITY.

We have seen that mental ability as reported by the teachers increases as the cirenm-
forence of the head increases. But the relation of mental ability to height, sitting
height, and weight is not so definite or so marked, vet in general the bLright boys

Dnaopan NI (Tavnes XVIT axp X VL.

laches . . |
it B=Bright Boys, American Farents.
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excel the dull boys in these dimensions. Thug, if we compare in Diagram XI the
curves for the bright boys of American parentage with those for dull boys of like
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The bright colored girls are superior to the dull colored girls in height, weight,
and head cirenmference, but inferior in sitting height.

InaoraMm XIT (Tanres LXIL axn LXILL)
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SECTION C.
CHILDREN WITH ABRNORMALITIES.

The word abnormality is not used in any rigid seuse, and refers here to chilidren
reported by the teachers as peculiar or defective. 1t is evident that had specialists
examined the children for defects, the percentages would have been higher, but our
purpose is to give only those defects or peculiarities observed by the teachers.
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ENRULY CHILPREN.

As we might expect, the boys (5.47) are very much more unruly than the girls
(0.25). ‘The highest per cent of nurnhuess is shown by the dull boys (.80} ; that is,
almost 10 per cent of the dull boys are unruly. The dull colored girls show the
highest per eent of unruliness in colored eluldren (4.75).

Comparing the laboring and nonlaboring classes, the girls of the nonlaboring
class are less unruly, while the reverse is true in the case of the boya.

Comparing children of American and foreign parentage, the girls of American par-
entage are less unruly than those of foreign parentage. The difference in the case of
the boys is small.

ABNORMALITIES IN RELATION TO AGE.

In Tables LXXI and LXXII are given the per cents of different almormalities
according to the nearest age.

Taking the time of second dentition or shedding of the teeth, which begins abont
the age of 6 or 7, and also the time of puberty, which occurs at about 12 years in
girls aud 14 vears in boys, it will be interesting to see what relation these critieal
times in child development bear to the abvormalities as reported by the teachers.

In Tables LXXT and LXXII, which give percentages for age of boys and girls, it
will be seen that there is, in general, an increase of abuormalities at dentition time
and at the age of puberty.

If we examine Table LXXI for boys, we see that sickliness increases as we approach
puberty; mervousness is high at dentition time and just before and at puberfy;
laziness is large at puberty (2.17), as is noruliness (8.16). Table LXXII, which
gives the percentages for girls, shows a somewhat similar condition.

Table LXX gives a reneral survey of mental ability for beth children in general
and abuormal childrem in relation to sex, nationality, sociclogical position, etc.
The first part of the table deals whelly with normal children or children in general.
This tonches upon some points already treated as to mental ability, but in an inde-

pendent way.
MENTAL ARILITY AND SEX.

Beginning at the top of the table (LXX) and fellowing dewnward, we note a few
points.  All boys and girls show about the same perecmtage of brightness, but in
dullness the boys have a mueh higher percentage.

Abnormal boys show 10 per cent less brightness than abmermal girls, but they
gain, as they show 1 per cent less of dullness. But if we take the percentazes on
the whele number of boys and girls the abnormal boys excel by about 4 per eent in
brightness but by 13 per cent in dullness, so that the girls are some 9 per cent or
points ahecad,

Tuking the percentages on the whole number, nnraly children show a much higher
per cent of dullness. Sickly boys and girls do not differ materially in mental ability,
but in children otherwise defeetive than sickly and unruly, as nervous, lazy, cte,,
the boys are much behind the girls in mental ability,

Boys of American parentage ale 6 per cent brighter than boys of foreign paremt-
age and 1 per eent less dull., The girls of American parentage are still more snperior
to the girls of foreign purentage. Boys of laboring classes show about 10 per cent
less brightness and 4 per cent more dullness than boys of nonlaboring classes; the
girls of the laboring classea are still farther bebmd the girls of nonlaboring ¢lasses.
In short, advantageons seciologieal conditions scem closely connected with mental
brightness.

The colored boys show 25 per cent less brightness and 10 per cent less dulloess
than eolored girls. They are therefore only 15 per cent behind, comparatively,

Abunormal eolored girls show more dullness (15 per cent) than abnormal colored
boys.
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ANTHROPFOMETRICAL MEASUREMENTS.

Diagram XIII, based upon Tables VII and LXXIII, indicates that boys in general
have a larger hend cirenmference than boys with abnormalities or defects. The
same truth appliea to the girls, as shown in Diagram XIV, taken from Tables XXXIV

Dracras XIIT (Tantes VII axn LXXIII).
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amd LXXIV. Although the numberof boys with abnormalities is over twice as large
as that of girls with abnormalities, yet the curve for the boys is more variable. We
have already seen that the boys also vary more in mental ability.
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Doaarasm XIV (Tappes XXXIV axp LXXIY).
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DiraciaM XV (Tapies VII axp LXXII).
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Diagram XV, based npon Tables VII and LXXITII, shows the boys with abnor-
malitics to be inferior to normal boys, or boys in gencral, in height, sitting height,
and weight, The inferiority is more constant in weight.
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IMacia™M XVI (TapLer XXXIV axp LXXIY).
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Diagram XYI, based upon Tables XXXIV and LXXIV, shows the girls with
abnormalities to have less height, sitting height, and weizht than girls in general,
as ia true in the case of boys, only the differences are more marked in the case of
the rirls,

UNRULY CHILDREN.

Comparing the unruly boys, Tables VII and LXXY, with boys in general, the
nuruly boys ave iuferior in head circnmference,
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Diaeram XVIL (Tapres VII anp LXXV).
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If we compare unruly boys with all boys, Diagram XVII, Tables VII and LXXYV,
we find the unruly boys to have less height, sitting height, and weight. There is
' considerable variation in the curves until age 14 in the height, and age 13 in the
i ; weight. Normal boys excel at later ages,
|
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Dracran XVIIT (Tapres XXXTV axp LXXVI).
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The sickly girls, Diagram X VIII (Tables XXXIV and LXXVI), have a smaller head

circnmierence than girls in general, except from ages 7 to 9. The sickly boys being
inferior in head cireumference to the unrunly boys (Diagram XXI), have still less

circumference of Lead than boys in general.
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Drasray XIX (Tapres XXXIV axp LXXVI).
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*" From Diagram XIX (Tables XXXIV and LXXVI), siekly girls aro seen to be still

more inferior to normal girls in height, sitting height, and weight than are all
M abmormal girls., The difference in weight is the most marked.
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Dracrad XX (Tamme LXXY).

Disciay XX (Tapres VII anp LXXY.)
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Diagram XX (Table LXXV) shows that the unruly boys have in general a larger
head circumference than the zickly boys. The unraly girls are so few in pumber (23)
that their measarements could not he utilized.
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ABNORMAL COLORED CHILDREN.

Boys.—Comparing abnormal colored boys (Table LXXVII) with colored boys in
| general (Table LXI), we find the abnormal boys excel in circumference of head and
gitting height, while the normal boys excel in height and weight.

Girls.—The alinormal colored girls (Table LXXVIII) are abount equal in height to
the normal, but are inferior to them in circumference of head, sitting height, and
weight.

BEcTION D.
COMPARATIVE ABILITY IN DIFFEREXT STUDMES, IN CONNECTION WITH S5EX,
NATIONALITY, SOCIOLOGICAL CONDITION, AND RACE.

It is often said that school tests of ability are little guarantee of the
| snperiority of a pupil in subsequent life. One reason for this belief is
| that too much is expected of school tests. A partieularly bright pupil
' who does not suceeed in after life is, by force of contrast, remembered
| longer than those bright ones who are expected to succeed and do,

SCHOOL CRITERION OF ABILITY.

.~ We think it will be found that the majority of those who do well in
. school do well in after life; for quickness of insight combined with
faithfulness and regularity in work are the main characteristics which
contribute to success in school. These are also the characteristics
which make life a snccess, [t must be remembered that now and then
| there is a brilliant pupil who is only prematurely so; such brightness
| may have a pathological cause, and is not a favorable sign. Suach
i pupils, who mature early, may after a certain age be no more than
. average or even below average. Then there are certain original or
peculiar eharacters with great talents in one direction who will surely
| succeed in life, but who ean not adapt themselves very well to the
eonditions of school, and hence have a poor school standing. DBut the
success of exceptional personalities is usually in spite of early dis-
advantages, Early success unfortunately often canses one to feel less
the need of educational advantages. The schools are not intended
for the genins, but are planned for the great majority, who are the
foundation of society.

METHOD OF INQUIRY.

The teachers were asked not only to mark each pupil bright, dull, or
average, in general, but to specify the studies in which such pupil was
bright, dull, or average. In this way a more complete judgment of the
pupil’s ability was obtained. Thus, some children generally bright are
nevertheless dull or average in certain studies,

The difficulties of estimating intellectual ability in a quantitative
way are well known, yet when there is an agreement in the reports of,
gay, more than ten teachers as to twenty or more pupils, there is a
strong probability as to the general truth of the teachers’ jndgment, In
questions where there is difference of opinion, the agreement of ten or
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Under column 9, Table I, we have put all pupils reported bright, dall,
or average in all studies; that is, those who are exceedingly bright or
exceedingly dull, ete. Comparing boys and girls of American parent-
age, we find, from column 9, 51 per cent of the boys and 45 per cent of
the girls bright in all stadies, but only 9 per cent of the girls dull in all
studies against 14 per cent of the boys; that is, there are 6 per eent
more of the boys bright and 5 per cent more dnll than in the case of the
girls., Since an approximate valuation of ability is all that conld be
expected, the difference of 1 per cent in favor of the boys is too small
to be considered. Where the difference is not more than 5 per cent in
comparing dullness and brightness in each study, we have disregarded
it, ealling the classes compared approximately equal. In this way we
have worked out Table II, which is based upon the percentages in
Table I. Thus the minus sign in column 10, line 1, means that in alge-
bra the boys of American parentage are more than 5 per cent inferior
to the girls of American parentage. So the plus sign in colnmn 11,
line 1, Table II, signifies that the boys of American parentage are more
than 5 per cent superior in arithmetic to the girls of American parent-
age. Reading line 1 in full, we find that boys of American parents are
of about equal ability in ¢ all studies,” geography, history, and science,
to girls of American parents, inferior to them in algebra, drawing,
language, manual labor, musie, penmanship, reading, and spelling, and
superior to them in arithmetic and mathematies.

TauLe IL—Comparative ability in different branches of sludy, according to sex, nationality,
sociplogical condition, and race,

———

9 10 1115 16 21
] ] |

. | e | e | s |

B
(1)
L
e

Divisions secording fo sex, nationality, sociological
condition, amd race.

L]

l Manual labor and sewing,

| Language and English.

| History.

Boys, American parenta, compared with giris, American par-
FE] | | - R e e S EE e e e e LA EEEEEE I EEEEE CEE R
Boys, American parents, nonlaboring class, compared with
girls, American parents, nonlaboring class .................
Rova, American parents, laboring clags, compared with girls,
merican purents, laboring class ... rovecssnecanansananian
Bova of foreign and mixed nationalities compared with girls
of foreign and mixed nationalities ... ... oiianiai .
Boys, American parents, nenlaboring class, compared with
boys, American parents, laboring class c..oeeveaniiinin...
Boys of foreign and mixed nationalities compared with boys,
;{m{-rionn parentage ... ...... R
Girls, American parents, nonlaboring class, compared with
irls, American parents, laboring class. ..o eeeeeeeinn. ..t
Girls of foreign and mixed nationalitics, compared with girls,
American pArentaZe ... cvcccciiinrassimre e sesaaaas
Colored boya compared with colored girls ... oooooonianaiaana.
Boys, American parents, compared with givls, American par- |
ents, as to averngs abiliEy cvoveeeerricacsrissnssnnnnssnnnma) M| == F o | - —
Boys, American parents, nonlnhﬂrqu class, comparesd with [
boys, American parents, laboring cloga. ...covienininiiaaa.. | = p=1
Girls, American parents, nonlaboring class, compareld with
girls, American parenis, Inboring elass.....cocciicecamensns- 12 hee. =+ | —
+

+
S
4

EE -1 & B R B W 4Humhernflinn.

Il

+
g
==
T it
+

Bove of foreign and mized nationalities compared with boys, |
MOriCan PATETIIES - - - cecoeerersensnnanannanaznasmasniegas| 13 =1 4

Girls of forelgn and mixed nationnlities comparad with girls, J |
Amorican Pareulage. .. caressnnmsrmnrsmsrasrasssrsnseaaasan W)= 4+ | =
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Tare IL—Comparaticeability in different branchés of study, according to sex, ete.—Cont'd,

o - -

|25 |20 |25 |84 35 86| 37
[ | Tutal.
[ (R e 3
- = | =
Dhivisions aecording to sex, nationalily, seciclogical = E | =
. : = x ; o
condition, and race. = |8 £ T g| |8
S B [Blul8|.|B|E|E
[ i en | W | Br | =
Z1S(=|2|2|8|2|2]% 3
Elg|Bla|3|2|3|2|2|&
alA|R|A|& |80 A K@
|
Boys, American parents, compared with girls, American | |
PATSILS cocesnuosinmanansnannansans i i A Ia lkl=|=1l=|=| - g 2 4
Boyvs, American parents, nonlaboring class, compared |
with girls, American parents, nonlaboring elass ....... 2l l=|=]=|=I—] 9| 1 3
Boys, American parents, laboring class, compared wiih | |
girls, American parents, lnboring cluss. .. .......... cecel Bl |=]|=|=|=|=—| T| 4 3
Boys of foreign nnd mixed nationalitiva compared with . | | | |
girls of foreign and mixed nationalities. .. ............. d| 4| =]|=|=|=]|—] T| 2 4
Boya, American parenis, nonlaboring class, comparci | | | |
with boys, American parents, laboring class. ........... Sld|=l=|=|+|"+ 0 9 ]
s of foreign aml mixed vationalitica compared with | | |
Loy, AMericaD PATANERAEE «ucuenevniocasasassessanseca| B — === | —j=] 3| 1 8
Girls, American parents, nonlaboring class, compared | |
with girls, American parenta, laboringclass. ...........] T/ 4+ |+ | 4+ |+ |+ + | 013 0
Girla of forcign and mixed nationalities compared with | | i Lol
irls, _-'!.mcrh-un PATEOAEE . e irnrraa s s Bl=|=|=|=]|=|—] %] 0] "5
Colored boys compared with colored girla.................| Bl =l =l —=| =] 6| 2 | 3
Boya, American parenis, compared with girls, American | | | | |
parents, as to average ability aeue. i ieniin s ciamnanees W= = — e R 1
Bovs, American parents, nonlaboring class, compared | | | | |
. with boys, Ameriean parents, lnboring class............ | —|—|—=|=|=|=|11] 1 2
Girls, American parents, ponlaboring class, compared [ | |24 |
with girls, American parenta, laboringclass............[ 12 | 4 | = | = | = | = | = | 10| 2 1
Boys ufgl‘urvelp:n and wixed nationalitiea compared with | |
boys, Amerioan PareniaEe .. ... oreiinmasannsnassasaas 12|+ |+ |+ |+]|+]=| 1|1 2
Girla of foreign and mized nationalitics compared with | |
Eirls, American PArenlage «covcenercansrraonsssmnrsnanas 4|=|—| 4+ | + ; | = | A l B 2
| |

INFLUENCE OF B8EX ON ARILITY.

Cowmparing in general the boys and girls of American parentage, as sammed up
under ““totals” in column 37, the boys are inferior to the girls in eight studies,
guperior in {wo, and equal in four. '

If, now, we compare the boys of American parventage, nonlaboring class, with
the girls of American parentage, nonlaboring class (line 2), eliminating as far as
possible the influence of sociclogical conditions, we find (compare lines 2 aud 1)
that the girls excel the boys still more, being equal to them in arithmetic, where
they (line 1) were inferior, and superior to the boys in geography, where they were
formerly equal to them,

Comparing boys and girls of the laboring clazses, American parentage (line 3),
the boys gain some; they are snperior in *‘ all studies” and history, where in line 1
they were equal to the girls; they are equal in drawing, where in line 1 they are
inferior to the girls.

Comparing boys and girls of mixed nationalities (line 4), the Loys become superior
in algebra, where they in line 1 are inferior. Thus whatever sociological or racial
division is made the givls always excel in most of the branches of study.

INFLUEKCE OF SOCIOLOGICAL COXDITIONS ON ABILITY.

If we eomnpare boys of American parents, nonlaboring elass, with boys of American
parents, laboring class (line 5), the influence of gociological conditions will be foand
to be quite marked; thus the boys of American parentage, nonlaboring class, are
equal to the boys of American parentage, laboring class, in five studies, superior in
nine, and inferior in none, SBociological conditions affect the girls still more, as indi-
eated in line 7, where the girls of American parentagze, nonlaboring class, excel the
girls of American parentage, laboring class, in all branches. :
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Dracram [ (TacLe IT1).

B=Curve of Brightness in Arithmetic, Boys of Amer. Fareniage.
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Diagram I illustrates how in arithmetic, for example, brightness decreases with
age, while dullness increases.
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TasLe 1V.— Percentage of ability in different studies computed on number reporied.

BOYE—AMERICAN PARENTAGE.

P = E—

1 ¥ = a
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F= e — s+t [RE— | —— A— _I_ I = _-_I_ -
; i . ' | E . E :; i '-r;'_- |
ini Tl a2 | = O = ] 2 | | e
From— To— divisions. | £l g E g E- | B |25 = =] [ g | E:t' |3 = _EE
| | & | 2 |2 E | B 3 1B=|2 5 | = | g la |lgdl=
= = - S R - R | | ‘= = 3 = —
| | = i ] | et E e R - =2 |8 | 5 g |5 4
| | = | &3 | o H I = T T 7]
=8 _l | e L i —! — : _| |
Frs. Wox. | Tre. Mos. | | : |
[ I Hrlﬁht 11 I Y gt P S 45| s0| 25| 221 48| 5G| 40
e B ] e i) [t et Copor 18| 20 20| 88| 25| 6| 12
' Average | 50| ___. 36| B |.....feees| BT dd | 4D | 40 | 27 | B8 | 42
T 7| 8 6 |Bright..] 6}[.....] 47| 81| €0 ..... 39| 81| 35| @3 | B0 5l i
| T v} IR B TR AN |ER T g 15| en| 17| 25| 17| 16| 20
Averago | 28 |..... | M| =W ... | 46 46| 48| 42| 13 3}. 43
8 7| 9 o |Bright..] se.... 4s| IR i R 48| 28| 87| B4 | 40| B3| 45
Dull o S T (8 Tl oo e SR 14| 20| 18| 20| 1| 9| 12
Average | 35 |..... a7 | 46 : 88 | G2! 45| 46| 38| 38| 43
9 7|10 & |Bright.| 8.....| 8 25| 5k oo 48| 20| 20| o7 51| 87 | o7
RO oot B TH I 3 e 15| 1| 26| = | 21| 12| u
j,w-rngu- - L (RS a8 | 47 | b B (SRS | 37| 62| 61| 46| 2| HL | %@
S | il & | Bright..] 42]..... { 45| 31 48| BB} 41| 27 23| 50 45| 85 | &2
Dull . i SRR | 17| 1| 10| 12| 16| 26| 22| 23| 20| 13| 2I
&.rnru.gﬂ a0 ,1 88 ) 50| 42| 40| 43| 47 50| 48 4| 5% | 4T
11 7 | 12 8 | Bright..| 53|..... | 44| 5| 96| 54| 37 28| 20| 2 30 47 30
Ty || (R BT ag) 24| 1| 12 17| 20) 82| 20| 22| 11| 25
Average | 81 |.....| 89| 41| 53| 85| 46| 52| 47| 48| 30| 42| &5
12 7. (12 & |Bright..| 61 |.....| 42 a7| 20| 45| 82| 22| 20| 20| 20 44| 20
Dall ....] 10 ... o | 16| 12| 8| 25| 23| sa| o7 R | 17|
Average| 89 [.....] 38| 47| 50| 47| 43| 55| 48| 44| 50| | 60
13 7 | 14 @ | Bright..| 51| 42| a8 | 35| 27| 41 20| 27| 7| 22| 22| 05| o8
Doll....| 12| 10| 24| 26| 17| 18| 24| 21| 44 | atl 22| 13| 33
Avernge | &7 | 47| 88| 80| 56| 41 | 47| 62| 40 | 47| o0 | 63 | 41
s 15 & |PBright..| 38| 43| 20| 61| 19| 42| 23| 40 | "20 | 27| 2| 30 19
uuﬁ 21| 18| 42| 23| 24| 17| 29| 15| 42 27| 42| 10| 48
Average| 41| 80| 29| 26| 57| 41| 42| 45| 38| 46| 85| 60| 33
15 7 | 18 & |Bright..| 53| 85| 24| 62| 10| 28| 27| 40| N | | W0 |....|]
Duil ....| 24| 24| 82| 25| 26| S0 ( 28| 17| 47| 22| 48 |.....| 23
Atcmgﬁ oy | 41| 44| 23| 55| 42| 45| 42 42| BL | 42 ].--.. a8
% - 7| W 6 | Bright. . |.... W|iod| 42| 14| 28| 12| 48 )..... it R EIEE (i}
Dl ofoosed] o8] 14| 14| 24| 18] 24 M )i--. i 2
Average |..... 67| 62| 43| 72| 56 | 54.| ) (EETTR A oeen 0

As age increases, the percentage of average ability increases in different studies in
general, exeept in spelling.

The boys differ from the girls mainly in the relation of average ability fo age.
As age increases in the boys, average ability inereases in all studies exeept in arith-
metic, algebra, manual labor, and penmanship, while in girls average ability
increases in all studies execept in drawing, geography, history, penmanship, science,
and spelling. Thus average ability in givls increases with age in more studiea than
in the case of boys.

COLORED CHILDREN.

Colored girls are superior to colored boys (line 9, Table II) in six branches, infe-
rior in two, and equal in three.

In average ability the boys show a higher per cent in all studics except seience,
indicating less variability than the girls, which is the reverse of the case in white
children.

ABILITY AND AGE IN COLORVYD CUHILDREN.

The relation of age te ability in coloved children is quite variable, but from a gen-
eral survey of Tables ¥V and VI it may be said that the colored children generally
increase in brightness as age increases, whereas the white children decrease in
brightness as age increases, It wonld seem that the eause of this difference in the
colored children is racial,

As age increases in girls, the percentage of average ability increases, except in
drawing, geography, history, science, and spelling.
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As age increases in boys, the percentage of average ability increases, except in
arithmetic, algebra, manual labor, musie, and penmanship.

There is a sudden increase and high percentage of brightness in all studies in
colored girls at the age of 8, with a corresponding decrease in dullness and average
ability, but muech more marked in average ability. At this age the colored boys

DisaraM Ia (TABLES V axp VI).
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B = Curve of Brightness wn Arithmetic, Colored Gir/s.

O= w & Dulliness 4 H " L
= «  « Jdyerage Abiliy® " “ .
A “  Brightness “ e “ Boys.
Hwi v e Dalinegg) o “ " -
A= & “ Average Adbility " i “ u

also show an inerease in brightness, but it is not so marked as in the caze of the
girls. The boys differ from the girls also at this age and afterwards in having a
muech higher percentage in average ability in most branches of study. To illustrate
this we give the following dingram of eurves for ability in arithmetic for boys and
girls., The report on arithmetic is the most complete,
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Tanry V.—Percentage of ability in different studics, compuled on wumber reporied.
COLORED GIRLS,
Limit of age. 1 | 18 | 16 | 21 | g2 | 24 | 28 | 34 | 86
i : \ s g | & I
- = o B ]
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Tanwe VI.—Percentage of ability in different studies,

(COLORED IIOYE.)

compated on nunber reporied,

Limit of age. | |9 | 1 I 15 | 16 [ 21 | e2 | 26 | 25 | 84 | 36
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TasLe VI.—Percentage of ability in different studies, ete.—Continued.

(COLORED BOYS)=Continued,

Limit of age. | 9 |11 |15 |18 |21 | 22 | 26 | 28 |34 | 38
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Average......| 41 22 H 40 8 41 20 19 a8 38
I 7 16 6 | Bright........ 40 15 L 26 45 28 50 47 41 H
D e g 15 16 14 12 T 18 12 4y 16 27
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BecrioN E.
TABLES OF ANTHROPOMETRICAL MEASUREMEXNTS.

In regard to the tables of anthropometrical measurements which fol-
low, we desire to offer a few remarks, many of which are made as foot-
notes to the tables.

The tables are summaries from much larger tables which wonld have
required too mueh space for insertion. A specimen of such a table is
given in section B.

We have not compared or combined these tables as much as might
be done. The totals and numbers omitted have been given, so that any-
one desiring conld make new comparisons and combinations between
the tables.

The height, sitting height, and circumference of head are always
given in inches. The arm reach, when given, is also in inches, The
weight is always given in pounds. Arm reach is given in a number of
tables, but the measurement is practically so difficult to get exact that
we have not utilized it. The distance a person can streteh his arms
is too much dependent upon his feeling and will power at the moment,

The heading “American parentage,” or ‘‘American parents,” refers
to children whose parents were born in this country. The term * for-
eign parentage,” or “foreign parents,” refers to parents born in a for-
eirn country, “American mixed nationality ” refers to parents one of
whom is American born and the other foreign born.
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Children of foreign parentage, or of American mixed nationality,
were not sociologically divided into laboring and nonlaboring classes,
because the numbers were not large enough. The divisions also would
have been too nnequal in number for comparison,

The term * nonlaboring classes” refers to those children whose par-
ents are engaged in mercantile and professional oceupations, as dis-
tinguished from * the laboring classes,” whose oecupations come under
the heads of skilled or unskilled labor. These divisions are of course
only approximate,

A few odd and incomplete tables have been given, as it was deemed
desirable to give all the results of the investigation.

“Average age” was worked out in a number of tables, but it was not
continued, as the nearest age was considered sufficiently accurate,
The nearest age—10, for instance—is considered to be from 9 years 7
months to 10 years 6 months, inclusive. Fractions of months were not
asked for in inquiry as to the age of the children. The practieal difii-
culties are obvious, The nearest age, however, will be seen to be quite
near, and sometimes exactly equal to the average age, as in tables
XX and XXI.

TanLe VIL.—AIl boys. (a)

i i L . S E b .
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By 2F 9 &6 B8 043, 20% 10( 40. 741123, (61. 99| 26, 60 648, 9;&24' m.w,lﬂ 17, 883, 58| 20. 61
] 7 | 10 L] 930| 647, 7752, 15) 6L, TOL1 25, 037, 25| 27, 24 5 56, 826, l-l 61, 5410019, 070. 43 20, 73
10 T 11 L] B2 1145, 367,48 63, 1910 23, £10, 77| 27. 05| 656, 717, 49 GG, ’E| 507, B49. 41| 20, 82
11 T 12 [ OFB 10 575, B16. 63 55, 14/ 16 27, BOE. 35| 2870 471, 410,22 T2, u".‘ ﬁ"'{l 517. 84 20.04
12 T 13 i 026 14 51, T61. 04 ©4, 76 24 26, 566, 26, 20, 44 !}TE TO1. 57| 7O, 48] 710, 306, 82 21.01
13 T 14 i} T84 T45,953.11 59, 14 27 24, 128, 1]:.!| 230, 55 EEH G72. 06| 88, ET 13116, 366. 53 21.21
14 T 15 i Basl 4 32,379, 07 01, TO15[16, 277. 61| 21, T3} 4:52, BO7. 12 100.95) 211, 155. 10{ 21. 45
15 T 14 i 3-]5 4“1 8934, 63 64,3211 11, 043, 51| 53, 00, 538, 662, 231118, 71 4] T, 388, 43 21.87
16 T 17 i 12’0 7. BS0, 06 65, ‘UT| 5| 3, 020, 30, 34. 09 11-.‘: 420, 55121, 18| 1} 2 602, 38 21. 87
16 7 18 6 32] 1 i 058. 86 GO 45 0] 1, 094, i.il| 24,97 1| &, B50. 60124.21) 1] " @B5. ool 2213
16 (i 185 10 H‘ 0 474. 74 6703 Of TG} | B4.08 0 2 7083012510 1 464, 61 22,12
17 T 12 L] 0 HE.ID 67,06 2 1, 257.27 .92 O 5,015.60131. 80 0f 832,72 21.91
18 7 19 (i1 '.i'[ -Bl 481,12 63.73| 0 244,50 34,03 O 025, 756132, 25 O 157. 37 22, 48
s 7 21 7 Ei 0 1,804,385 07,66 li!i 675 86 3LB$| 1 3, 660 |1:w 5 “;_ 625,40 22,34
| ?,95:1‘ Gy Ao [ el Rl R I (it iy
| | I | | | | | | |

aTables I to VI are in the previous seotion I, b Used in diagrams for age 6.
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TanLe X.—Boys belonging to laboring classes of American parentage. (a

Limiuta of different

; = r | . s (ire e -
prg "; Height. | Sitting height. Weight. i e
= Sy T | T i 13 i 5
EZ 3 ' H i H H
= I::- ] _= | 5 :ﬁ - = ol
- [WBE ] o = | B [T Total. 2 = Total 73
From— To— B §| Lotal. E |3: Tota | E |§ g g ota g
= | = =1 - = = = Er
& A | <4 = 4 = < 7 <
. e l_.. _.| ]
AMos. | Yrs. Mos. | Tnohes, | Tn. | | Inches. In. - I'm-nd: Li!us Inehes. Tn,
r-;. & | B 6 1 0 485,97 44.12 0 | 24,40 0  487.25 44.30 0 220,49 20,04
g A i ol 190 6| 8,846, 16 45.84 0 2 25.08) 3 9,342, 37| r..m 2 4,000.45 20.15
e o L B 3200 215,597, 46/ 47.70 3 | 25,79 116,905, 87, 51,54 2 6,704.07 20.50
B 7 I o G 334 516,305, B4 49,56 2 26,500 318,440,871 55. 71| 4 6, 780,43 2. 5T
B go ). 10 & F50( 417, TAL. :ﬁm 28/ 4! 27.00 1/21, 386,52 G1. 14| 6 7,132.75 20,67
» Tilu 6| g@ @ 16, 518, 86 52.77 2| . 68| 27.97 021,075 86 G5, 45, 1 6,058 21 20,74
11 T 12 G 519, 596 G0 51. 80 3 28,61 325 07735 VI.80 O T, 476 16 20, B2
N | 13 & 241 419, 018, 61| 56, 44 ‘ii 20, 41 426, 527,33 76.89 2 7,104.33 20. 0@
3 Tl @ 231 113,500, 00, 58. 70 0 0,32 219, 860, 62| 87. 160 2| 4, 827.29 21.18
1w 7| 15 8 L6 0 8,872 51 G0.77 sl 21.24 014, 013. 75| 95.08 2| 3,002.50 21.%7
a5 7 | 16 6B og::; 5,904, 34( (14 7 32.57 110, 763.12110. 96 & 2,057.97 21.66
s 70 1m0 16 0| l.usa.ﬁ- 65.57 1| 5383 0| 1,909.80110.33 0 348.75 21.80
| 1 | — | B
I i P e oo | e e B S A e e, R
| ]| 3 |

a The term *° laboring elasses ™ refers to those children whose parents are nn"nm‘il in ocrupations
nader the head of skilled and vnskilled labor, as distinguished from ocenpations called mercantile
and professional. (Soee section A.)

TasLe XL.—Boys of Awmerican parents not socially divided. (a)

i Lih:i:sngntgfll’brenl b Height. : ‘-utl!n!, height. | Weight. | L'il'cu:.::“l;:f:m-p of
- | g 2& i;_ .-_._'- i-:- _-?-5 ; s
== |&) | | o
| | BE |E| | & [Bi g 2| & =4 | &
From— | To— | — & |8| Total. | E’ |§ Total E" E| Total. | & E Total. | £
g |g |8 g || | £ 15| =
| =T = im: I - - -]
Yra. Mos. | Yre. Moa ! | Inches. | Im. | Inehes. | In. | |.P=ﬂ-rmi.: Lbg, | Inehes, | In.
B 3 & B 50 216,25 43,25 0 123000 24.60 O 216,75 43,35 0 03, 00y 19.60
B g 0 12,6401 44.76 2] 1,430.00 2481 3 2,564.25 44.00 1 1,198.12 20.31
1 17 1T & 61 1 3.005.85 65.10 4 1,018.07 33.67 1| 6 001. 00 116.52/ 1| 1,307. 72 21.80
] et | (R G802 548 10 67,06 2 1,257.27 3492 0 5015.50 131.99 0| 83272 21.91
14 7 21 T | l:lI 1, 804, 35 G7.G66 ll: a7h. B 2. Eﬁi lI 3, GO0, 00135, 56 0 635, 49 22, a4
i T I e o D e 5 [ ) B Fo e s
| | | | __J_ | | | !

a Iln a number of instanees the cecupation of the American parents was not given, a0 that ne aocio-
logical division could be made.
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TasLe XIV.—Al bright hoys.

¥ Tl g :' "
Limits ﬂugi;ilﬂ'[“‘rﬂ‘m- i Helght. Sitting height. Weight. C ’r““?‘fﬁftmuur
= = < = o T e 15
g3 3| 3| 3 g
2 2| g 2 § Z g [E] §
From— To— _ﬂ.ﬂ' %l Total 2 E Total. E E Taotal E E: Total. g
s |2 s [ -1 e |5 [
B F - & < A I b
I | |
: . Mos. Tnehes, | In. Tnches, | ITn. Powunds. | Lha. Inehes. | Tn.
r? ME‘ Fr; i 5:3' 0| 2,382, 85 44.96) 0 1,313_24! o, 83 ll 2,478, su:lf 45. 74| 0 1,072, 32 20,93
8 1|7 @ ﬁl 2| o, 312, 00| 45. 87| 4| b, 036, 40| 25.06| 6 9, 500,62 47.74| 3| 4, 141. 69, 20. 50
7 7 8 fi :III..E-,EE.B.!J] 47. 74| 3| B, 200. 68{ 25 B7| 2 16, 225. ﬂ" 6L 02| 3] 4,519, 8% 20, 57
g [ v 384 /18, B0Y. 77| 4. 61| 510,070.02 26,57 821,255, 24 55.70) O 7,805, 81 20.65
" R T e 302 120, 218. 58| 51.71] 710, 514. 75 27, 31| 323, 050. 87| 61.57| 2| 8,104.22 20.78
a0 7 | i 6 §23 316, 963, 00| 53.18, 5| 8, 846,28 27.91) 321, 147. 62 66.29) 0| 6,708.75 20.83
11 7 12 L] O 210, 160, 04 ﬁiﬂ‘ﬁlﬂ 9, 777. 78 2B.B4] 2 25, 098. 50, 72, .'!:JI 8| T, 216. 07| 20. 08
2 7T 13 6 305 616,931, 22! 56, & 0| 8, 722, 60| 20. 47 593, 514.12 -El-:'iELr 4 8 -'!Eﬂ.l‘-ﬂ! 21. 0
i 7| 1 8 “o7| 213,354, 33 59.35 6 6,767. 65 30. 62 519, 543,41 88.03] 4| 4, T40.51/ 21.26
14 T 13 L] 167 'I.’lﬂ,,ﬂ!i‘.l]ﬂ', 62, 22 3] 5 252 04| 82. 03 2 16, EEE.M:"E.TE 6| &, 500, 43 21. 61
15 T 16 [ 104! O] 6, 7459. 42 G4. 000 3) 3, 305, 60 33, 32 1 ll.NS.E?iIIE.W11 2,243,770 21,74
148 T 17 5 850 2| 2 165.62 05 62 2} 1,114, 86} 3. 78 1| 4, 048. (0116, ﬂﬂl, 1 700, B 22,08
17 T 13 G 14/ 0 947.37 67.67| 0] 493,12 35 EEI 1] 1,750, 50/ 135, Eﬂl o 309 T4 2L 12
1" T 1 8 16 0 1,084, B6) 67. 801 0| 653,62 34680 1) 1, 942, 75120, 52 0| 357.74 2236
% 11| 18 4 4 0 263 25| 65.51) 0| 130,75 3419 0 472.25118.06 0 87.37 21.84
18 11 20 0 a ﬂl 147, 62 63, Eli 0 T1. 60| 35.75% 0 206, Wil-ﬂ. EEI (1] 43, Eﬁl o). 03
2,800 .|......... | ...... PSR W75 | ......... | ..... H ......... —
TaBLE XV.,—AIl dull boys.
¥ Li i g i Fp = irevmierenc
- Limits :Er.m'fl"ﬁ“ﬂt : Height. Sitting height. Weight. Cire ﬁ:eufll. co of
A =1 :
= - | .'T;' ! |
11 N S PR R
RE = & e o =] & = g
From— To— — ™ |E| Total. | m |2/ Total o g Total. = |E, Total.
| M L -y
o & | o - - = R -1 -
= 4 5 4 m‘ A i
¥rs. Mos. | Yrs. Mos. Inehes. | In. Ineches. | In. IP&undi.I Lbs, ;Iiwhﬂ. T
5 g i i} 5 0 216, 25| 43. 25 0 124, (0] 24. 60 O ".'lﬁn.'iﬁi 43. 35 0 GE, 00 1D,
B 8 & 39| 1 1,604, 65 44,80 1| 928 69! 2445 2 1,656.50 44.77 1l 770,96 20,29
n, 7 i h 99| 4| 4,327, 56| 45.55| 8| 2, 402.20) 25.02 2 4, 564. 50| 47.06) 1 1,058, 01 20. 2
¥ 7 B L[] 101f 2 Lm.ﬂl\ 47.57| 0 E\M.ﬂm 25.77 2 5,078.08| 51. 27| 2 2 008, Hﬁ| o), My
8 i 9 L] 102| 3} 4,050, 08} 50. 09 2 2."-'91.5-'.Ii 27,02 2] b, 606, 75| 5607 1] 2, 068. 13| 20,45
! 7 10 Li] 118] 2 S.QEI.H}i Sl.39 2 4, 153, 06) 27. 18! 0 7, 214, 500 G1. 14) 5 2, 310, 33 0. 5F
w 7|11 & 97| 3| 4,078, 15| 52,96( 2| 2,651. 08| 27.01] 1) 6,224. 75/ 64. 84 1 1,077, 04| 20.50
11 7 12 fi 138} 1| 6,080 22 54 DG 4. 3, 564, 58] 2R.7H 2 B, 223, 72 T3.20( 1 E,Nﬂ_ﬁﬂl 2. 85
12 T 13 G 131] 2| 7,332 00 56. 84| 1) 3, 831. 57 20.47| 010, 426. SEI-] 70.50 2 8710.07) 21.01
13 T Lk g - lﬂf 4| B, 339, 17| 59, E7| 8| 4, 136, 52| 20, Bd.! lllﬁ, G73. 87| 89, 25| 3| 2,950, 10 21.07
14 7 15 L3 11 ‘3' 6, B37. 18| 61 20y 6 3, 510, 22! 21. ﬂﬂl 1111, 506, 25]100, 05, 1] 2, 451. 64 21.32
s 7| 1 s 80| 3 4, 923, 81| 63, 85| § 2,450. 09| 32.75| 1| 8, 783.871111. 19 2 1,680, 55 21.55
16 T 17 i a2 U] 2, 061. 23| ﬁl.ll| & 1,002 36 3341 0 3, 650,00 113. 44 0 60, 08 21, 56
18 a 17 L) 4 0] 264,062 66, 16 = 142,25 35, 56 H21. 50 rIf:'lﬂ.'l 38 O BB, 12 23,03
16 10 18 1 T 0| 462 37| 66,05 l)‘! 2. T4 34, 2-,‘ 0 B8 2512118 [ 15‘2.3?| 21.97
1T 7|18 2 8 0| 520.37 G5.05 1| 207.99 34.00) 0| 967.50/120.94 0/ 173.62 21.70
15 11 o0 ) 4| 0 T, 25| 66, H-li lli 13B. l:u!'| 34 Ml (i} G, 00136, !!Di llll BO, I.'H]i 2. 25
; 1,214 S B e | || | R
e T, o |
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Tanre XVIIL—Dull boys, American parvents.
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Tapre XX, —FBright boys belonging lo nonlaboring classes, of American parentage.

Limits of different E =
ey EE Age. Height. Sitting height.
= a | | Tt -] = = ]
= |53 & |53 £ H
e
From— To— %g E,-% Total. E = Total % EE Taotal E
] = 8 |= E
& |af 4 mé E 4
Yrs. Mos. | Yre. Mos. ¥ra. Mos.) ¥. M, Inches, | fnches, Inchew, | Fnches,
H] ] 1] L] 2 0 170 11 6 4 O 1,215.384 45000 O 676.25  25.08
(i 7 T L] 1 g T8 1) 7 1 U 4, 640.31) 45.95 2| 2,008 46 2508
T T 8 G 13 0 1,086 4 B 0 6,587 668 48.04 0 3,554/ 25,93
B T ] Li] 1 0f 1,463 4 9 0 1} 802119, 40, g2 O 432688 26,71
4 T 10 [i] 1746 o o1,768 T 0 1 (¥ 9, 155.1 B2 o2 3 4 T46.1 27.43
10 T 11 i) 1 o 1,804 1 11 0 0,184, 4 53. llﬂ & 4,728 5 27.08
11 7 12 L} 162 0 1,47 2 |12 O 1l 8, 923.6 55.43 5| 4,558.6 20
12 T 18 i} 1421 O 1,848 1 |13 O 4  7,820.9 66,75 7| 8,970 o, 42
13 T 14 L] & 01,721 10|14 O 1] 7,286.51] 69.73 % 4,700 30.77
14 T 15 L] 01,34 1 |15 O 1 5,746.71 6248 1) o, 94057 3218
15 7 16 G g1 0 977 10|16 O 0 3,004.45 63,48 1] 201521 3385
llm"]--"- R R R R R I L L L N I R R I I EE R R N R
Limits of different Arm reach.b | Weight. Circamference of head.
e [ Py 3 .'|-| - &
23 3 & |53 o
From— To— g-: Total. E_. Total. E E=| Total ]
i E - § - = E f:
Yre. Moz | ¥rs. Mos. Tueches, Tnches, Pounde., | Pounds. Tnches I'nches
5 B 1] (1] 0 1,197. 98 44,3 0 1, 255, 50 46.50 O 546, 20, 23
] T 7 L] 2 4, 552, G0 45, 3 4, T18. 25 47.66) 2 2,055.70 20, 56
T T 8 L] 3 6, 370, 72 47.61 O 7, 026, 75 61.20f 0 2.824.18 20. 61
B T ) (1] 0 B, (49, 42 44, 1 B, 130, (0 L Tll 3 8 287.1 20. 67
] 7 10 i} H 8, 975, 9 51. 1 10, 785, 00 G168 1] 3,044, 00 20, 82
10 T 11 L] 2 9,080, 6 53.47 3 11,217.00 66,37 03,5002 20. 87
1 [ 12 8 (1] B.971.8 &, 1] 11,587.00 7L..07 2 B 3602 21. 08
12 T 13 i} 0 B 133.5 7. dl 10, 7T 00 98.08 & 2 950.2 21.07
13 T 14 (i} 5 7, 153. 48 0. 4 10, 833. 41 3 2, 567. 20 21.39
i 5| i e 1] 582211 B3, of g 4995 108, ﬂﬁi 3 1,945.3) 21. 61
15 7 16 L} 0 4, 075, BT 6. .1.I G, 085, 25 116 Mll li 1,305, 42 £1.76

e The average age is given in a number of tablea. :

b Arm reach is here given and in s nnmber of tablea; but the difficalty of getting thia measurement
exact {8 practically very great. We have given these measurements, although we have not utilized
them.

TapLe XXI.—Dull boys, American parents, nonlaboring classcs.

e s I Ago. Height. Sitting height.
ER
= - B & ] @
FR 5% 23 ¥ 53 2
From— To— F kg_ai Total. EZ| Total E EZ| Total c
I"u -i E : - E - ] g -E
X¥rs. Mos.| Yre. Meos. YTre. Mos.| ¥. M. Inehes. | Fnohes. Inches. !Iﬂrﬁu
8 7 T 8 24l....l 160 8] 7 1| of 1,000.86] 45.43] H 5id.470 2475
y g8 & £3....| 183 @ | &8 2 1] 1,084.74 47.03| o0 588.88 256
8 1 8 & 26....| =8 7| 8 2| o 1,820.11 50.77 1 6740 26.80
9 7|10 @ gal...| 885 7(10 2| O 1712 sLp1| 2 ASL.62  97.47
W 7| Ik a2 816 4f11 1| 1 1,774.80 53.78 1 935.50) 28,35
11 7|12 8 4.0 B35 0[12 2| 0 2.440.44] 55.400 1 1,250.85 29.09
12 7|13 8 3%....] 615 9(18 3| o 223155 o67.82 1 1,12848 9.7
13 7|14 B s ... 766 a1 2| o 25047 mg 3 1,580.57 30.90
U 7| 15 0 Tl T0 2|1 1| 1 288047 62 2 1,456.86 32,37
15 7 (16 B B ... 68 2|18 1| 0 2,210.62 €533 2 10MLT4 3365
T S (R B T P ST FRREL T O = R
| E | I
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TapLe XXI.—Dull boys, American parents, nonlaboring classes—Continued,

lel““"égimmm' ‘ Arm reach. Weight. Cirenmferenco of leqad.
=B -] - g
53 123 B ]
From— To— |(E=| Total £ EZ| Total E EE| Total £
(=] & .= I
| E .; i E - ret E e
Yre. Mow,| Tre. Mos, Tnekes, Twches. FPoundsz, | Pounds. Tnehes. Tnehes.
R | R of 1,065 93 4642 1 1,068.00 46.960 1 469, 52 2n. 41
e B 6 1| 1,027.36 a6 700 1 1, 101. 00 50,05 0 AR5, 60 20, 24
B 7 gy 1 1,270.12] 51.16 0 1,507.25 5507 1 514. 98 20, 60
. 7| 8 of  1,71T o4 0] 208725 R2. 64 1 G57. 10 2, 53
W oA e 1 1,774.12 5376 1] 210825 €6.61 1 A0, 6 20, 62
Gy ) T of 247286 66.10) 0 3,243.50 R a18. 59 o0, B3
13 7|18 6| @ 2m| 7.6 o Biseoo] 8.7 o 82010 212
1 7| 14 8 0 3 28612 60.85 0  4,992.00 82.44] 0| 1,141.56 21,14
4 7|35 6| 2 2es574 6348 1| 48635 105.68) 1 0484l 2141
15 7 | 18 8 ni o oga 13 i 53% o| 3,026,000 11547 ni 7a%. ml 21. 56

|
|

TapLe XXII—Adverage (in general) boys, nonlaboring classes, American parentage. :

Limits of [5 ;
different - Height. Sitting height.| Arm reach. ‘ Weight. C]rﬁ?mzm“]m'm
ages. | :
Ei 5 . I ) =
RE & . 'E = !§ & I.!; & @ g !
| = E| Total E’ 8| Total. | & ‘g Total. | & E Total. | & [E| Total.| &
< a3 (=) A = . = A =
g =|| g : ? =] - Ie;-. : |= B : [
H B = - < = |2 & o -
[ — —_— _— - - —— _i ————1 nu gt Ty
Y M. | M | Inches. | In. Iﬂcﬂﬂ.' In, | I'nehes. |I.ﬁr. | Pounds. | Lbs, | | Inehes. | In,
6 T|T G| 7O 0 3 654 TL46. 26] 41, 902, 84 25, 37 4| 3, 410, 83 45, G0) O 3, T05, 25| 48, 04) 01, 604, (1|20, 36
T T|8 6| 118 1f 5, 615 0448, 00) 013, 58, 06 25. 83 2| 5, 505 71 47, 46 0 6, 074 25 D1, 48] 002, 417. 26,20, 49
8 718 G| 125 1| 6,197.21/49. 98 113 312,06 26. 71 2| 6 124, 57 49. 70 I:]I 7,045, Th) 6637 12, 566, 11)20. 60
@ 710 6| 144! 1| 7,449.0852.00 0/3, 080, 2227, 36| 1| 7, 40F. 63 51. 81| 0| 8, 968 50| 62_ 28] 02, 900, 17|20, 83
10 7 (11 6| 142 0] 7,626.2053.71| 1/3,981. 39 28. 24 2| 7,517. 23 53. 60 1| 0,491. 76 67.32| 0.2, 972, 93 /20, B4
11 712 6| 188 410,181.3755.35 0/5,428. 0128 88 510,272, 50 55. 53 013, 861. 00| 73.73] 0.3, 052, 69,21, 02
12 T (13 & | 165 2| 9, 201. TLGT.000 5id, T20. 43 29, a0 Hl 9, 292, 63 57. 35! 013, 328, 37| B0. 75 014, 462, SB.EI]. ag
13 7 |14 & | 181] 1{10, T12. 71{569. 62 4!5, 455. 02 30. B4 110, 7R3, 4550, 94 O 16, 155. ]'Ill BB, 26, 23, B19. Ga21. 34
14 7|15 6] 119 0 7,496, DHIEE.{DI 313, 605, 38131, 86 2| T, 373, 84 63,02 1112, 157, 12103, 03] 1'2, 540. 21721, 53
15 7|16 6| 74 1| 4, 700.0564, 33| 02, 451, 9733, 13 0| 4, 800, 12 66, 08 1| 8, 3047, 50 114. 62| 0/1, 602, 51/21. 66
16 7 (17 6 -lﬂi o 2, 890, EEiﬂT. *Ell Uil.-l‘llﬂ. Belldr-l 'H: 1) 2, 801.61 W.ﬂ'ﬁi 4] 5, 520, 25 128, EH'[ IJ] 045, 9122, 00
Ty T R P | ..................... |,_.! ............... | .............
| | || | |

Tanre XXIII.

Lright boys, American parenis, laboring elasses.

Li“‘“"l:‘g’;};lf florent _._E : Age. Height. Sitting height.
e =% = i =
| 2 i b (53 g Iz ?
From— | To— Z5 (EE| Total £ (5] ot £ [EZ| Total | E
= == = E =
! 1 s < [as 2 B Ls
| [— B i =
¥re. Mox. | Yrs. Mos Fre. Mos. T. M. Tnehee, | Tuehes, Tnches. | Inches,
] [ O I 6B e (8 2| 0 485,87 [ 44.12 | 0| 268.37 | H.40
& 7|16 58 ... 400 6 | 7 B| 0| 260271 | 45856 | 01,446,458 2404
el R 1n2....] 900 9 | 8 3| 0| 5810.48| 47.42 | 1| 28202 2561
& Tl G R 19 {..../1,011 1 | 9 1| 1| 5820.20| 40.40 | 2 |3,108.08 | 26 52
T el 141 ....] 1,414 5 |10 6| 1| 7,202.81 | 5L45| 48,78 04| 27.22
0 7|11 ¢ 100 |....] 1,104 10|11 4| 3| 6,113.22 | 5271 | O 2,780.04 | 27.81
O il S 12 [....12,35 0 (12 O 1| 6008.84 | 64.94 | 1|3,188.21| 2872
12 Y w6 B8 |....01,041 & |13 0| 0| 4,960.93 | 5648 | 0261472 20.71
13 7 4 & 57 ... ™0 7 |14 2| 1| 3,318.98 | 66.27 | 3 | 1,616 10 30, 30
4 7| 15 6 #l....] %7 9 |15 0| o| 2,383.60 | 6L12| 1|1,198.57| 38154
B 5|28 5 21|....| 306 2 (16 0| o 1,31768 | 6270 | 1| ‘e840 | 3242
- E5H _| ....................... e P o R e
1 | | | | |
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TarLe XXVI.—Bright boys, not socially divided—Continned.

Lim""“";ﬂﬂ_m“e“"' Arm reach. Weight. Clreomference of head.
: ] et 7] [ ]
£3 o |53 ] £
From— To— 5,,-:1, Tatal. E EE Tutul, E ES| Total E
7 8 2 mE % =B -
Yrs. Mos. | Yrs. Mos. Inehes, Inches. Pounds. | Pounds, Inches. | Inches.
G /] i ] 1] 265, 00 44.83 | © 272.50 4541 | © 123. 12 0. 52
i} ] T G 'l Q56 00 45.58 | 1 1, 049, 50 40 97 1] 451, 36 2. 51
7 & 8 4 | 1| 1e81.37 47.41 | 1| 2,121.75 60.51 | 2 J BiZ B4 20. 55
8 T b L 0 2, 610. 24 0.3 | 0 2,927,560 6.2 | 1| 1.087.33 20. 52
9 T 10 & L] 2, 002, o8 ol 3k | 0 2, 364, 87 Go6g | 0| B0, a7 20. 6D
10 T 11 L L] 1,378 98 b3.03 | O 1, 72575 66.37 | 0O 544. 78 205
11 7 12 i) 0 2, 061. 62 5.7l O 2, T42.75 T4.32 | © 718,72 20. 91
12 7 13 G 1] 2 B40. T4 56, 05 0 a, 5645 00 78,79 | O 50, B 21,13
13 7 14 G 0 1, 725. 87 b4, 51 i} 2, 541,75 B7. G4 1] GOB, 40 20.98
14 7 15 L] 0 1,478 12 64.26 | O 2,424, 00 106,35 | 1 4T3, 50 2107
15 T 16 B (/] 723, 65.78 | O 1, 332, 50 12L.13 | © 240. 65 21.87
16 7 17 i 0 381, 50 G3.58 | O GB7, 00 11405 | 0 133. 12 2218
17 7 18 [ 0 276. 75 60.18 | 1 404,50 153.50 | © BE. 75 2218
18 7 19 i 0 abu. 73 T2.15| 0O 658, 50 1309 | O 113.12 22. 62
TasrLe XXVI a.—Bright boys, American parents, not socially divided.
Limit.a‘l.‘rgf [ifeant __g i Age. r Height. Sitting height.
=5 & o ;
“E 53 £3 & 5% z
From— | To— | Fg (EZ| Total ; EZ| Total 5 (B3| o | §
= = E 5 E - & E -
Yrs. Mos.| Yra, Mos, Yre. Moe| ¥. M. Tnehes. | Fnches. Inches, | Inches,
16 T 17 L1 | o 495 4|17 1| 1,844.62 | 65.88 | 2 Bl6. 61 23,05
17 T 18 [i} 10 ] 180 11| 18 o 679, 62 67.96 | O 353. 62 35 36
18 T 14 5 G| 0 113 2|19 i) 00, B6 | 6664 | O 2. 62 3.4
18+ % 10 b 6] O 85 0] 19 0 250 | 63.50 | O 173 50 .70
18 11 o (1] - T 1) | SRR e 1] 137.62 | G3.81 ) O 71. 50 35.75
5“3 m- - - - - LR sssileasredramnr s e r e - me=rerrrrramn= s rwrrammn
Limit&;gfeﬁ!ﬂ'mnt Arm reach. Weight. Cireumference of head.
2% ° |23 2 B3
From— To— |EZ Total. ] E: Total. E E=| Total
Iz & L L -
Yrs. Mos.| Yrs. Moa. TInches. Tnches, Pounds, | Pouwads, Tniches, Tnches.
16 T 17 i 1 1, 885, 40 67.34 | 1 &, 61, 120,04 | 1 617, T4 06
17 T 18 (1] L] 0. G2 0946 | O 1, 359, (0 185,00 | O 230, 59 o310
8 7 19 5 1 S, 50 69.70 | 1 623, 76 124.75 | 0O 131, &0 21.92
| 7 19 5 1 282, 75 T0.69 | 0O 650, 50 131,90 ) O 11312 62
19 11 20 0 L[] 144. 50 T2.25 1 0 2006, 50 145.25 | 0O 43. 25 21,63
TaprLe XXVIL—Dull boys, American parents, vol socially divided.
Limits of different | § Height. Sitting height.
apfes. E%
| - = :
e & |13 E
From— To— Eﬁa E:: Tatal. s E._E Total. E
=
= & E - A -
Yrs. Mos.| ¥Yre. Mos Tnekes, TInehes, Tnehes. Inehes.
b a b i ] ] 216, 25 43, 25 (1] 123,00 24. 60
5 T G i F2] 1 1, 034, 64 44. 06 1 568, 40 24. T
16 T 17 5 a2 0 2 081. 23 Gd. 41 2 1, DOZ, 36 3341
17 T 18 2 ] i B0, 37 B85, 05 1 07.99 4. 00
18 1 20 g 'l 0 267. 25 66, 81 1] 136, 62 34, 66
e s e e e | o et et T R
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Tanrte XXVIL.—Bright boys, American parenis, not socially divided—Continued,

Limi.l,a“f;ﬂgiﬂ'ﬁr['nt Arm reach. Weight. - Circunmference of heml.
B Ry ; [P r = T

i3 ¥ e g EE g

From— To— |E=| Tolal. b E=| Total. = £ E Total. g
==l =l k
iz 8 % s 5 ST it 5
= . —| e o |

Tre. Moz | Fre. Mos. | I'mehes. | Inehes. | Founds. Pounds. I Frehes. | Tnehea

5 3 o (i1 2 137, () 45. 67 i 16, 75 43, 35 0 8. 00 | 19, 60

5 T [i] (i1 2 00, 48 44, 57 2 I8, 75 dd. B 1 470, 72 | 20.47
1 7|17 5| 0| 210100 65.66 | 0| 863000 11344 0 629, 08 21. 58
17 7 18 2 0 524, 02 | 05, 54 0| BT, 50 120, 94 o 173, 62 21. 70
18 11 20 0 ] ‘ 275 50 s, B4 L1} l S400, 00 136, 50 : 0 85k (0 | L. 2h

TapLe XXVIIL—dverage boys, American parents, not socially divided.
it St TR Height. ‘ Sitting helght:
2 == Bl e D
= r : I <
l Rg | i3 & |B%| :
From— | To— B B= Taotal. E | H Total. E
| =2 | =5 P | =8 =
| = =5 - | &9 | -
¥re. Mow'| Fre. Mos, Tiches, Tnches, + Tnghes. Inehes,

) T i) @ a6 (1] o G, 97 4. G4 | 1 HGD. G0 | 24,85
17 ) 18 5 0 1] 1, HE 11 67.41 | 1 665, 66 25,03
18 9 19 4 T [} 408 62 66, 05 (1] 240, 00 34, 29
M 1 SlEs T 4 1] 278, 50 69, 63 | (1] 115. 62 36, 41

BT E e e T e =T L TR e T
. | | | | |
lemf:;&m’“”" Arm reach. Weight. i Circumference of head.
[ s g |i3) 5 |23 g
From—-| To— [BZ| Total. g [EZ]| Totw E £5| Total =
= £ a2 et 5 =k 2
— kil . Fai L
Xre. Mon, Yre. MNoe. Tueles. Tnches. ! Pownds. | Pavdg. Taehos. Tnehes,

] T i [ 1 1, Gk, BG 4. 91 1| 1. 575, 50 45, 01 L1 T27. 40 . 21
17 T 18 5 1 1, 07, 40 0E. B4 i | 2, GED, DD 134.45 | 0 439. 11 21. 91
18 ] 19 4 1 408, 50 GE, 08 L} {MN2, 0 137. 43 0 158. 37 22,02
20 1 21 T a 28, T1.00 1] | o72. 25 144, U6 1] ), 25 22. 56

TapLe XXIX.—Bright boys, foreign parenis, not socially dirvided,

imits of different | = : : ' e e e P
Limi H;I..E;HI. BTET | z ! Height. Sttirlg height. I Weight. J{_Jn_urlrllg‘::fnm uf
. E - u i |- :_.“
E_:. :E E I B E

B2 |= A L R e 5 2

From— To— | ;n g Total. E Total. g :E Tatal & .*E Total. ‘E‘

- | o £ g £ |s £

= ) - B = IH - A -]

s JIN.! Tra. Mos. Inches. | Inm. Inches. ! Ta. | D!Pdimd‘l th.,l Tnches, | In.
£ 0 ¢ 6 [ 3 271.25) 45.21 0| 147.50) 24.58) 0] 272 50| 45.42 0| 12412 20.60
- G T o0 0 1.015.50) 46.07) 1]  B527.74 25.13) 1) 1,049.50) 49,08 0 451, 36 20,52
7 T B [ 43| 1) 1, 004, 35) 47. 60° 2| 1, 056, 35, 25, ?EE ll 2,121, 75 60, 52 2 ﬂd.ﬂ.m| 20, 5B
g 7 g & 53 0 2,622 05) 49.48 0 1,804, B4 2652 0 2 907.50) 54 26) 1) 1, 067. 3% 20,53
» 7|10 @ 39| 0 1,985 53| 50 91) o] 105085 2604 0 o 364 5T 60.64 0O  H06, 97 0. 6D
w 7|1 & o0 0| 1,806, 74| 52.57| 1| 088, 35| 27.58 0 1,725 75| 06, 38 0| 54478 20.95
1. -1 12 6 37/ 0 2 045.12| 55.27] 0 1,062.24| 28, 71| 0 2, 742. 75 74. 18 0| 77372 20,01
R ! [ e | 45 0 2,530, 48| 56,37, 1) 1,287.85 20,27 0 3,546, 00 7880 0| 950,96 21.13
T ] O T T 20/ 0 1 60 85| 58,44/ 1| 854,10 30.50| 0 2 541,75 B7.65 0| 608 49 20 u8
T o] [ | T 23 0 1 444.36] 62.80' 1| 70075 32.26 0 2,424.m|u=1_3.s~| 1] 47750 217
1 7|18 4 1M & 71512 65.01 0 369.49 33.60 0 1,332 50121 14| 0|  240.75 =1.80
14 7 17 & Bl 1l 32L.00| 64 20¢ O 19R.25 SE.04) 0 TGB. 00114.50) 0f 13312 2219
< [ [N | S 4/ 0 207.75) 66.94) 0| 130.50 34.88/ 1| 400.50133 50/ 0|  BB.75 22.19
B 7|18 6 5 0 34250 68.50 0| 173.50 34.70 0  630.50131.90 0 113 r_ﬂ[ o282
T ) R o e [ I P R S

b I | . | |
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Limits of different | 3 . ttine Lisi i Cireum ference of
e, : Height. i Bitting height. Weight. hend.
. - = e | = s 0
= | . | | =
£ Z T l 'g| |
Y § 5 . |8 :
From— To— & [E| Total fg| Total = Total. | | Tatal =
1 b 2 pus e L
] - 1
SH < = 4 [z < [&] -
| |8 | | |
Fre Mos. | Tra. Mos. | | Mnches. | In. i fnnhe.l.! I'n. Pounds.| Lbs.| | Inches. | In.
5 4 8 6 64 T| 2,756, 86) 4447 . 1,558.78 24.56 1) 2,741.50 43 52 1 1,252 63| 10. 88
E & g 11 47| 8| 1, 495. 12 43.97 2| B35.62 23,87 1] 1,544.25 42, 00| 0 ' 747.27| 20.20
i 5 T 1] 3?.5; .'Ilﬁ,??l | 45. 09 8| g, 060, 08, 24. 60, 0017, 151. 50 45. 74 4 "i',ll.!'l'.El_ 10, 94
¥ ] L] 6ET Tlﬂ‘? L 55 47. 43| B[14, 768, 87 25.48 T 28 614,37 40.33 711, 676, 27 .13
g 7T 9 G [ 232, 819,90 .m.ﬂl 717, 338, B2 26,19 835, 343. 123 53,47 T/L3, 434, 06 20. 20
L) yi 10 Li] 73T 53T, 404. 71| 61. H;lﬁ,lﬂ. G20, 07 27.00) 442, 904, 24 58. 53| 614, 950, 09) 20. 45
10 T 11 L] L] 1? R4 14! 63. 15( 818, &28, 03| 27. 81| 1/46, 067. 74 63 08 1014, 611. 1) 20, 56
11 T 12 [ Eﬂ 1'3'!' 168. 98 53. 8114 19, 152, 368 20. 06) 3 48, 432, 00 TZ.EE! 613, 857. 1Z) 20. 58
12 7 13 4 T 9 40, 457. 08, 58,0517 20, §14. 66 30, 21| 557, 774.72 B2 42) 614, 630 03( 20,97
7 S | 4 6 GET'U‘.:':T 116, 88 6. 35 28 18, 824. 07| 31, 43 058, 254. 36 92 O6) 913, 091. 34| 21.18
14 T 15 ] 1.91] 131] 143. 75 6l 64 17 15, 245, 04 32, 230 040, 330 M40 100 l?H] ﬂ-lﬂ.uﬂﬁ 62 21.20
15 T 16 i 395 -IEIJ 000, 50 62,52 13 10, 254, BB 32 87| 3 34, 055. 27 105. 76| 7) 6, 7949, 46/ 21, 28
16 T 17 fi o521 216, 119.03 02 95 B & 952, 25 33, 01) 128 230,37 104, 85 4| 6,474, 34| 21, 55
T 18 B 123 1| 8, 004.32 63.03] 1| 4,211.43 23516} 114, 087. 00 110. 92| 1| 2, T44. 34| 21. 61
18 17 | &0 8 ﬁﬁl 0 4, 158, BT m.mi 'IJI 2,193, IHI 33.24 ﬂl 7, 307, T—Ill[l,'-'l'ﬂl 0 1,430, G0, 21, 68
a,mai_.t.‘......'... ll' ........ PR | (PN TR B
| | | |

TaprLe XXXVI.—Girle belonging to nowlaboring classes, of American parentage.

-

i = | ] : " :
il gl B l Height. | Sitting height. | Weight, | Circulference of
=
- = s s " .
| 84 3 B E ]
, gz = = i E % | ]
From— | To— — = |E| Total. ? g Tuotal. gt g Total. % EF Total. ?
| g |5 Eulc s |3 g |3 ;
|8 & < A 4 |4 | < A -
f £ = . i s
Yre. Mos.' Tre. Mos. TInches, | Tn. l Tnches. | I'n. Pounde., Lbe, 1 Inches. | In.
T 1620 1| 7,523,689 45.49) 5 3,881,382 24.72 0 7,375 00 45.54] 1 3, 220, 44] 20.01
i 7 ] fi 250 312 231. 40 47,58 E-i 6, 573, 53| 25,58 412, 650. 75, 49,65 4 5, 156. 11| 20, 27
8 o i) 300 1!11,759. 12| 40036 2 7, 844, 26 26, 1116, 120, 62 &, 02 4 0, 020, 42 20. 33
g 7. 10 # 351) 3117,937. 35 51.54 4| 9.980.27| 27.03 120, 606,37 58.88 2 7. 163,85 20,52
50 % V¥ B 310/ 316, 441. 69 53. 56| 4| 8,525, 65 27.86 120,072.25 G4.96 4 6, 10. 56/ 20. 62
T O T 335/ 2 18. 670. 89| 56. m'| 2 9,600.07| 99,13 324.249. 25| 73.04 1/ 6, 077.90, 20.89
12 9 | 13 & 342 3110, 813. 55| 58.45 710, 173.47| 30.37 228, 635.00 84.22 3 7,147, 80 21.06
13 1| 14 B 304| 318,279, 80| 80,73 9 0, 21874/ 31.59 028, 959,11 4536 4| 6, 381,72 21,27
14 i 15 Li] 54| 015, G605, 12 61,69 7 7,068, 20) 3w 25 025, 535, 00 100, 58 5 5.31.'1'.35i 21..82
15 7 1 & 195| 212, 105. 74| 62.72 8 6, 161.56 32,95 220,357, 65105.48 3| 4, 111. 99 2142
T 128) 0 8,086.45 63,18 4 4,107.10| 33.12 013, 913.57 108. 70 2 2, 726. 46| 21. 64
1T 7| 18 63 0/ 3,074 73 63.00) 1| 2,053.31, 33.12 ¢i 7,009, 50 111. Eﬁ] 1) 1, 339, 31| 21.60
| e o NP e ] R R
| | W I il
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Tanre XLIV.—Bright girls, Admerican parenis.

= . ' | : Circumferenee of
I"h““ﬂn'gﬁgt_“rem"t : ‘ Height. Sitting height. 1 Weight. : u];:-.r:dl. okt
R e N [ B —
SE = : Lol | - |
22 B g [2 s & I i -
From— | To— T iE Total. | = E Total. - 'Es Total. | Et 'E| Taotal. | %
| 3 I - g |3 = R
', = 4 % <4 & ‘ 4 |z | <
— ] - - I_ B - - P -
Xre. Mos : Yra. Mos. | Tnches. | D Inehes. | Tn. I Pounds. | L. Inches, ! .
5 5 1 ' i | 37 % 1,405,123 43.97) 2 Bih. 62| 23. 87 Ii 1, 5. 25 42,00 O T47. 27) 20, M)
L] il [y | i} 171 3 7, 648. 80y 45, 5% 5 4, 115. 'H-l 24. TEII | 7,800, 25 46.19) &) & 3RO, 27) D0, 00
T T 8 G 201 4118, 641.12 JT.Hl 51 7,270 02| 25 4d) 4114, 124, 50 40,211 &) G, BIG. 700 20, 20
B T a4 il 307 2{15, 003. 76| 40 Hll 5 T,B87.80 26,1 !ilﬁ-. 262,95 5315 4 G, 167. 70, 20, 6
L] T 10 1] '@2{!‘ 316, 252, 96| 51.27, 5| 8 491,75 26. 06 Eli& G624, 52 5B. 57| & 6,499, 63 20, 50
i (1] T 11 i 3UE1 1118, 318. 79! 5. 16, 2| B, W.Dﬁl 27 Tﬂ'l {3;19‘, 770,12 64 19 3| 6, 285. 04 D0, 61
11 T 12 [ 2531 1{14. 084. 52 55, BA} 3| 7, 260. Eﬂl 20, (48 1|18, 299, a5 Ta. a2{ 1| b, 266, 27 20, 90
12 7 13 G 202] 215, 087,01 58.03| 4| 7,707.14) 30. 22 “IEI, 141, 0] 81. 8 o 5,474, 42 21.06
13 1 | 14 (i1 230) 3|13, T00. 47| 60,36 13| 6, B24. 06 31, 45 ﬂlﬂl, 216. 86, 92,35 5| 4, 780,12 21.28
14 T 1 15 1 157| 0] 5, 069, 20 G61. 58, o 4, 85251 :!E.HI 015, 716, 50 100. 11; 2| 3, 307. 03] 21. 34
15 T 1 3% G 109| 2| 6, 708. 95| 62,70, & B.HW.Eﬁl 38,92 011, 689, 75 107, 25 1| 2,319, 31) 21.48
8 L] T 17 i} Hﬂ'l 0] 5, 632, 25 ﬁE.'.’Hi B 2, vid. GEI 3506 1) 9, 637. 00 |'-|B.E].; & 1,881, 40] 21, 63
17 = 18 i} a0 O 1, 896, 98 63, 2:1, 0 1,002 11] 33, 4y '|]| 3,047, 85110.58 652, BS) 21,76
15 T 19 10 14| O BIT. ﬁﬂj 02, ﬁﬂl ﬂ'j 4064, ||| aa. : ﬂi 1, 559, 00 111. 36 O 30274 21. 62
888 || ........ o T P P e e 7 e (e
| i i | 1 |

Taprre XLV.—Imll girls, American parenis.

g s | Height. ] Sitting height. | Weight, | Uireumforence of
i == 1= foms z
| - | | | 1
82 12 :9'!3 ; 15 s B | ¢
= = = | — = I
From—- | To— | Z& B Total i  [B| Total. | & [E| Total. | & (B Totul | &
£ oitd £ s £ £ g | &
B | 4 = < & el 4
| o—— —I—-_ —_——
¥re. Moz | Tre. Mos. Inehes, | In. | Tiches. | in. | Palmd's.! Lbs.| | Inches, | In.
5 4 6 6 20{ 1| 1,294. 62 44.03) 0  700.50| 24.16 0 1,295, 75 42.27 1|  540.10 19.61
T T- -8 28 0] 1,248.98 44.61) 0| 681 BT 4. 35 u| 1,273.75 45.40 0 552 8¢ 19.75
el 7 g 6 46) 0| 2,179.97| 47,30, 1] 1,150 85/ 25.77| 1| 2, 265.25) 50.34/ 0.  813.80 10 87
B T 2 6 a8| 0f 1,857, 11| -lE.Eil 1| 067.67 2610/ 1) 1,980, 00 5551 0 760.14] 20.24
by 1 1w 8 45 1] 2, 274. 98 51.70; 0 1, 328 13 27, Eﬂ-l lill 2,727.25 60.61 1| 802,77 20,20
TR B | 61/ 1| 3,175. 14| 52,92 2| 1,654.12! 28, 04| 0| &, 851. 75 63. 14| 2 1,202, 34 20.38
BE. U LG EES 5if 1| 3, 14%, 09| 56.22 0f 1,660.11) 29, 28/ 0| 4, 271. 00| 74.93 1 1,147.76 20.50
3 7 |18, B 72( Of 4,140, 10, 57.58 3| 2, 075.60) 30.08 1) 5, 745.37| 80.92 1 1,478.85 20.53
R B ST 64| 1| 3,744.22 5043 0| 2,001.07| 31. 27| 0, 5, 687.50) 88.87| 1 1,315. 44| 20, 88
M 7| 6 72| 1) 4,382, 200 61.72 8| 2,227.71) 32 20 0 7,342 50/101, 98| 0 1,532, 60 21.20
15 7118 & 30| 4 1,856.50 61.88 0| 675 62 3252 0 3,105.87(103.63) 0 640,73 21,36
% 7|17 @& 41| 21 2,419.21) 62.03] 1| 1, 306. 78] 32.67| 0 4, 524.25/110.35 0  B76.35 21.37
X 7 |18 . 18 0 1,119.87) 62.22 0| 502.11| 32.00' 1 1,821.25/107.13 0  387.68 21.54
18 9 | 18 9 6 0 88100, 63.50 0f 20000 33.50 0] 630, 49/106. ﬁB: 0 126,87 21.48
o) [ e (e o = 1____# ...... [ B W
| | | I I I
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I.-imltﬂ.nn;;nlhiffnmul % b ‘ Ago. Height. Sitting height.
—_— = e 7 b e ey ;
| RE |53 | & 5% | & |83 | &
From— | To— -2."'; 1 E "E‘ Tuotal. 5 El-; Taotal. g'E E E Total. ‘E
i | & & | 4 =% 4 &S 4
e L e TS b S U AR B
.| Fre. L | Tre.dos | T. AL | | TImehes. | Tnches. Inches. | Inches.
]'r'.]-r_ M;' lri’ HE’ 6 ! B et it [l T 1| 0f 2,848.80 | 45.38 | 2|1,820.72| 2478
e | B 6 106 ... 850 3| B 1| 1| 4,8380.73 | 47.44 | 1| 2,676 45 25. 49
8 T b i 136 |.... L%y 8] 8 1 0| B, T2 00 48, 434 0 | & 682 07 26,41
b} T 10 L& 162 1....] 1,640 | 10 1 L1} B, 342,96 | 5150 @ | 4, 300, g | 7. 11
m 7| N s M7 ... L6 61l 1, 3| 7.007.40 | 63.45) 34,003.20 57, B0
11 ] | 13 6 165 |.... 2,008 Bl 12 2| 1 g, 223 50 | 5824 1 | 4, 799, 67 | a6, 27
12 i G 174 |.-..' 2,285 1]13 1] 21|10, 060.80 : ES. g E El %g?.g: { g?ﬁ
i3 A 1 | L] 173 |....| 3, 444 14 1) 3| 10,361.90 ° 60, 0K 516,321,031 3l
W 7| 6| wrlilizm |15 1 u| 0,08131 | OL.78| 340568 323
15 T lf L | Illl-l.... 1, 864 !}. IE 1 1I T.lﬁr{il 2. 5 | 3,654 | &3
% 7 | 1w 6| we2l...|L74 5[17 1| 0] 643253 | 63.07 | 1/2,3i5.48| 2312
oA B i [T e8I TME (18 1| 0| 3,0773| £3.09| 1[2,068.3¢| 3.12
| B £ o s T e Reiee aa
I I | §
& B I
Limita F:‘l:ﬂl‘:"r“”“t I Arm reach. Waeight. Circumierence of liead.
ages. :
] £3| | & |53 W |2 | &
From— | To— |E -‘:-‘_l Total. g EE Total. 5 B=| Total. =
| i= gl 4 =E | [ = EI | =
: e b i 4 B | =
i B i i Dot pN TN e
|
Trs. Mos.| Xrs. Mos.| | Inches. | Inches. | Founiis. | I’ouﬂd-u'-| Inches. | Inchee.
$ 3| 5 8|3 bava| den| 2| LBLW| k| 3| -Zomie| om
5 17| B & ; Al E[giai S| dnoe ! 1 ?:3?1: 12 || 5.60| 9| Zea60 | 20,34
L] T 1] il | 1] B, 273.33 51. 07 | 1] 1), k2. T ‘ 55.% 1 E:Eﬂﬁ.gg ! Eﬂ. gg
10 T 1l G 2 T, B27. 46 52, G0 1 0, 430, 00 6. 3 955, 20,
n 7!l 12 6| 3| omae| 5570| 2| 1200400 L0 | 0| 43645 | 20,83
12 7 13 6 | 3| 9,98 70 | 38, 4 = 14, G, 34 | 83, 26 l 2 3, 615. T4 21.02
13 T 14 a1 2 | 10, 189, 96 | G076 | 0| 16 830,00 97.28 1 1] 8,658 54 | 21,2
o iz pmal ullojmmn) ma) gl ams) LB
7 1 . e 1 14 | 11, ks, e | e 416, | -
16 T 17 L 0 G, G67. 45 | 243 | 0| 11,072.87 i 108.56 | 2 | 2 15047 l 21.59
1% 7 13 g1 1 E.Bl'l‘l.llil ﬂ“lﬂ; ] T,000.50 1 11L.I6 | 1| 1,380.31 21. 6

TarrLe XLIX.—Fright girls, Inboring classes, Amevican parents.

Limits of different L
ages. .g.,; | Age.
S ——
| FIEL i'E'

P i = T (23| m
From : T _Ena |E'E Taotal.
| = =l

| |

Yre. Mos. | Fre. Mos. [ | Tre. Mos.

] g 85 ... w7
T T ] i : | (S B S -
B (] ] fi 143 i -l L BOT
] ¥ 1 4 181 w1, 320
1 N B TS 145 |....] 1,579
T e B | BT 83 |.... 1,000
18- g |71g a ol ...l 1,281
15 7 W 6 00 |.__.| 1, 308
H 7|15 50 |- 750
15 T 16 fi B0t 482
16 8 T m| ] 1M

’I.EH:IE-|

1

Height. Sitting heizxlit.
23 9 153 %
g=| Tolal. | & [8=| Total 2
=l | = =] f
5= | = 9| =4
|
|  Toehes, | Tnohes | Tuchos, | Foches,
2 B TTETR| 45.47 1 B | o (4B B4 4. BT
21 G.500.45 | 46.90 | 4| 3,378.44 | 2521
1| GDGE.TO ( 4006 | 3 | 3 636 T0 25, 08
0| 6,657.67 | Od.B2, 43,4244 o6, 84
1| 7,574.50 | 5260 | 1|3, 98L.G0 | ©27.85
0 4, 3G, 22 5. 0G| 2 | 2 359, 98 20, 14
1 5,314, 46 | 57306 3 | 2 Tig. 21 20, 98
3 | 5, TE3. 60 | 25 | D | 2 B2, 36 &1 40
(1] | 3, DBL. 48 61.63 | 2| 1,043. 20 82 15
1 1, 501, 99 0214 | 3 | H83. BT a2 74
0 Ql6. 75 . GE 0 [ 306, 12 a2, 81

-------------------------------------------
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TapLE LI.—dverage girls, Awmerican parentage, laboring classes,

]I-i;'[‘l!l:::l:"{ = Height. Sittimg height. Arm roach. Weight. Cirﬁ:“}:{ﬁ:ﬁ““
ages. |8 |- - S : = .
£ —
E=[% T f T T
ik g |2 2 5 2 § |2 5
L] n - i - L] -
From | To— 4 E Tq::-tr:i E E Total E g Total E E Total E E Total r
s |= i E|d [ - i =
=I - 4 A < & 4 & -
_ o S [ e il e SESU) —
T M.|T. M { | Taches. | In. Tavehes.| I'n. Inchies. | Im. Pmmd#‘ I.ba. Tnches.| In.
6 7|7 B8 1000 iiEu T4, P IE-'HEQE'E-L.’}SE d?ﬂ"ﬂl“.ﬂﬁiﬁiﬁﬂ -.'ﬁrl-l'i 48} 1)1, D66, "!91{'35
7 718 G| 144 2| B, T04. 'i'ﬂ--ﬂ' o IL-':'I'M'E G5, KO) O 6 TOT. ﬂlﬂuflﬂ‘l) 7 UM#'I-I‘JEIJ IEHTI E'Iﬂﬂ!
A 7|9 6| 188| 0 B“ﬁﬁ.ﬂ?ﬂ 13) 114, 800, Eﬂl:lﬂ 15 ﬂtﬂﬂ"‘l lﬂ-lﬂ.ﬁ-ﬂ‘& TE0. 25 53T lﬂ 7l 'I'EEII]]'I'
9 7 (10 6| 210] 1]10624. 4150, 83| 2(3. 500, 24126, 02 1/10,514.19/50.31) 2(11, 049, 62| 57. 45 li‘ 263, 08 20, 40
10 7 (11 6 | 206 4[10, 651. T2/53. 260 115, 667, S6/27. Ta) EH] 5. 355"‘3]11]130!45: 63, 49 24, 167. 0020, 53
1 712 6| 198 410,713 76,55, 23/10 5, 429, 32178 85| 610, 52108 54. 80 513, 707. 75 71. 34 44,006, 63 20, 85
| 32 713 6| 198! 5l11,164,07)57.84 4,5,3:1? '.m.m,ug 4|11, 187. 06,57, 67 2(15, 001, 01 8130/ 1/4, 111, 02{20. E'I'
13 7 (14 6| 160) 4) 9,300, 20,59, 671004, 677, 013 19,5 H,Iﬂﬂ&r '.l.szlﬂll-l l]{][] 04, 04 2'3 323.2~l|‘i!|
14 T |15 8| 114) Of 7.010. 555] 50| 5, HOB, H-Iﬂ% .'l'ﬂl 1| 6, 918. 61, El 23| ajid, 402, ‘25 104, 02 1 3,395-?-'2|2-l 20
15 7|16 B 70, 1] 4, 305, a7 62, 40 FALIR L H LS B-'fll| 0} 4, 346 11 62, 09 1) 7,320, 00, 106, 10 31, -122.-1.'?]21 23
16 7 (1T 6 of O 1,034 746287} 1| 831.37/33.25 0 l..I'I-‘.'-.'ﬂ 'i"t'i" 67 0 2,006.25 115. 24| 0 ﬁ?.ﬂiﬂl.dﬁ
17 T8 6 17 1 1012 'H|5'3~.30 0| 563 BT33. 1T| 1 l,ﬂﬂ.a,ﬂﬁ-lﬁﬂ g @) 1,000.00 112, 20f 00 364, 50021, 44
T £ e et 2 e l"[ S e e e
| | |

TaBLE LIL.—Dull girls, American pavenlage, not socially divided.

Limits of dif-|

= Heieht TR R ) I " Weieht Cireumferenca
ferent ages. = ghit. itting heig rm reach. eight. of hiond.
2 o b= = =
| i ; [ o [ o [F s [
From | To— ﬁ"-':igl Total. | & [ Total. E“ 1""5 Total. | & [E| Total. | & |B| Total.
= |E E g =g = |8 & |g
8 = A <55 4 & <4 = -
F. M..Y X Inehes. | In. Iaches. | T Tnchee. | In. Poundes, | Lbs. Inches. | 10,
5 4|6 6| 2001 1,236 624400 0 7005012416/ 3 1,118.8743.03| 0, 1,225 75/ 42.27 1| 540. 10119, 61
W 717 6 41 2 E 418. 21 62, [IE'r 1.1, 306, 78(32. 67| 1| 2, 466. 7061, 67] O 4, 524, 25 110. 35 0} 876. 35,21. 37
17 7|18 & 18 ﬂ , 110, 87,62, 29/ [I‘E 502, 11/32. 90/ 1 1, 051. 00 61. 82f 1 1,E21. 25107, 13 0] 387.68 21. 54
18 9 (10 9 L) 38l. l]ﬂl-EE 50| 0y 201.00(33. 50| 0p 37209 62. l'i'l 0 630,49 1006, 58 0 128,87 21.48
= i ] e _I ......... T e S e
I 1 ]
Tapre LIII.—Bright givls, Anerican parents, not zocially divided.
z R :
%m;g‘;"g‘iil 2 l Height. | Sitting beight. : Arm reach. Welzht. 2L
I E II‘_. I= ——— < ——— :
| e E [E . [®| E
| E= = = § = ]
mel To—|_ '=_§ Taotal. E" E Tatal. % ig Total. E;" E Total. E" E Tatal. E"
ERE 2 s £ s £ s AE B
= = - e = A 4 [ |
. - i + e -
Y. M. Y. M | Tnches. | Tn. r Inehee. | In. Inches. | In, |Pwr:dr Lbs, Il!sﬁﬂ-! In.
6 66 1y 37 3 1485 124397} ) B35, 6223, 87| 0) 1,581, 874273 1 1,544, 23] 43,00 0) 747, 27 20. 20
16 7 16 11 2] O 1406562 11 Of 770 0232 46 0F 1,477, 74 61. 57) 1) 2,425 00,105, 43) 1| 408.4221. 45
17T 0 17 & I8 0 1, 851. 23 63, H-II21 ﬂﬂl.ﬁﬁﬂﬂil} 1f 1,771, 75 63. 28 l.ll'i:EiE E"’III 80 0) GId. 24 2153
T T 18 & 3|]| 0 I,Hﬂﬂ.ﬂiﬁﬂ.ﬂiiﬂl,ﬂﬂﬂ.llﬂl-jﬂll 1313.,[!'!!]2..;2 0 3, 347,95 111, 5&[! G52, £S5 21, 76
18 7 IIEI 1y l-ll l.|'| 877, WIE'-H. l."'ii-l 0 460,11 33.'3‘5 1 &8l 75 62, H' ﬂ| 1, 558, ﬂ'l}llll 3!]- 0] 302,74 21. 62
et N ._ _ )
[ 17177 o] el BN B BT Ji||l
licez) el | |El )
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TasrLe LVI.—Dull girls, foreign parentage, not socially divided,

Limits of differont

e —

s 2 . 5
= - v 1 ht.
agea. Ay Aga, Haight Sitting hoight
e Z =| 8% |§ T B b [ & o P
=2 |¥3 | & K3 . & B3 E
From— T E-E E*: Total. E:-_' Taotal. E g:"_. Total. B
E -
8 [ 4 8 | 4 f&8 4
Lrm—r —— i m— i e
¥ri. _1.&;.3_! Yrs. Mos. Yrs. Mor.| T. M, Inches, | Inchsa’.l Inehes. | Inches.
5 8| 8 (i} 8 4 60 0O g 2| 2 253. 75 42. 29 1 164, (4 23 43
G 3 | 7 5 5 - 8 &8 T 0] 0 219, 87 44, 87 {1} 120, 62 24,12
T30 | L& 5 15 |.-- 122 8] 8 1 1] F13.11 47. b4 0 353, 61 25, a7
8 0 | i 18 §. 147 o]l & 1| 0 780,25 | 49.33| 0 425, 0 26, 62
] 7 | 10 5 10 1.-- i 5|10 1 1 A6 G4 5l. 61 L] 274. 37 7. 44
10 7 | 11 ] 16 |.-- I 7|11 1] 1 708.74 | 53.25| O 455. 2 28,45
11 L 5 12 |--- 45 4|12 1| @ Gi5. 00 | G5.42 | 1 325, 12 20, 56
12 T 13 [ e |=-- pE 6|1 0| 1| 1.210.62 | 67.65| 1 631, 37 30, 07
13 i 14 G 16 .. o5 1(14 o O (61, 12 i, U7 L1 S5, T4 2L 61
14 8 15 G 19 |.. 28T A|15 1 1] | 1,185. 24 G2.38 | 0 621.11 32. 69
156 7 16 i 15 |----] 243 40168 1| 0| H14.75 | 60.93 | 0 484 T4 3252
15 11 17 b Bfaaaa BT 3|17 1| 0 | S08.50 | 6356 | 0 271 27 33, 82
18 4 20 T i EE - RS 0| 12800 | 64.00 | O 6. 25 30, 63
L i e BB TSR R e e s R (IR ERas i [t
v | i BT s |
L““‘t"'ul,l;:'ﬂ‘m* Arm reach. Weirht Cirenmference of lead.,
Bt = B & = S
23| 5 |23 | @ |5% &
From— To— E= ! Total. e B~ Taotal. o 8= Total. 5
| 2Bl z = g = = B ! 4
| =5 & { -II I."?i | "‘1 1 | 'd
Yre. Mos. | Yrs. Mos. | Inches. ITnehes. 4' FPownds. | Pounds, | Inches, TInches.
5 ] i [ 3 | 206, 00 41.20 | 1 2B4, d0.57 | 1 136, 62 19, 52
4 8 T 5 L] 215. 50 4300 | O 20, 00 41.80 | 0 a9 (0 10, B0
T 10 B . & 0| Ti12. 24 47.48 | 0 TBG, 25 5108 | D 209, 34 10, 56
B 9 8 G 1 T28.7h 48, G5 [ BGT. 00 0 19 o 324, 82 20, 51
9 ¥ 10 B [} b1 75 51. 18 a 7.7 50, T8 1] 201. 36 20, 14
10 0 11 o 0y B5% 75 5. 30 1] 1, 091, %5 68, 20 (1} d24. 22 20, 26
11 ¥ 12 -] L 638, 87 5601 | O 7. 75 75.85 | 0 246. 24 D0, 52
1z 7 13 6 0 1,258 00 67.18 | 0O 1, T 25 BL.47 | 0 454, 86 20, 68
13 T 14 6 Q| GBL. 00 GoLoG | 1 1, 383, 50 9290 | 0 335. T4 20, 08
14 B 15 L] 0] 1,181.87 G2, 30 1] 1, 929, () 101, 53 0 403. 23 21. 22
15 7 16 & 0| 212,25 G4 82 0 1, 504, 75 100, 65 0 16, B0 21.12
18 11 17 5 0 GO, 00 683 | 0 800, 25 108.66 | 0O 174,25 21.78
18 4|80 70 124. 50 62,95 | 0 930,00 | 115.00 | 0 43. 25 [ 21. 63
| i
Al —Average givls, foreign parentage, not socially divided.
Tapre LVII { il i lag ¢ ially divided
H e
Sl R Age. Height. | Sitiing height.
< 1= i A S S Bl S = = £
BE i o | 2 |8z 9
2E |53 2 |53 b |53 ]
From— To— Eg £2| Total E EE Taotal. & [EX| Total. &
=g = [ =
& = - =4 -« &3 ’-q'f
Yre. Mos. | Tre. dfos, Yrs. Jﬁ?a'.! Y. A Tnekes, | Inehes. Inehes, | Tnehes,
i} (1] i i T : dd 3 4 B L] 310, 37 44. H 0 167. 50 23, 93
E E (] 6 300, 180 4 T 2| 0| L30.E )| 45467 | 0 4T A7 o4, 01
i i 8 i 29 | B 262 9 - | 0 1,843.71 47. 27 1 M. T3 25. 44
B T 9 L] - . a8 1 9 1] 2| 261837 | 40.40 )| 2| 1,305.78 20, 34
9 T 10 L o .. 476 7 I 1 0| 2747.10 50. &7 0| 1, 440. 54 6, 68
10 T 11 L 45 .. 67T 1 11 S 0 2393 62 53.19 1] 1,221.49 7. 76
11 7 12 G 7 ] ai6 3 2 1.2 5, 05, 11 55. T3 3| 1.570.24 20, 10
12 T 13 G 6l f.... 1,005 & (18 1| 0| 348560 | G7.14 | 1| 1,785.08 20.75
i3 _7 14 G i) H GG O 14 1 1 4, 0, B 08, 85 3 | 2,074. 86 31. 44
14 i 15 LI a2 |. T 3 15 2] 0| 1,975.86 | B1.75 1 409, 09 a2 M
15 ¥ 16 5 40 | 435 1 18 1 LI} 3 4Ad. 61 G2, 12 1| 1,274. 86 A2, 69
16 T 17 L 20 . a1 w 1 a 1,244, 11 0%, 16 1] G61. 12 a3, 06
17 T 18 L1 20 1. 163 = 18 2 L] 1, 270, 24 53, 51 1] GEL, 49 33, 07
18 g 19 10 L 125 B 1% 1] 0 G52 75 | 6L42| O 202, 55 32.51
- FORRE FRE B e s ST (e BN rin e ekl B T 2
e |
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Tapre LVIL—dverage girls, foreign parentage, not socially divided—Continued,
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EXPERIMENTAL STUDY OF CHILDREN. 1081

TapLe LIX.—Dull girls, American and foreign parentage, not socially divided.

Limita of different -] ! Height. Hitting height.
ages. 55! I Age £ | B B
- = = g r: 15 ———
BE |E= B IE -5 g 8= B
— = - - A
From— | To— | Fx ;’EE Total. ‘ E S Towl E &8 Total | E
= = e 1=z =
& =8 | = 8 4 @8 =
¥ra Mos. | Tre, Mos. i Frs. Mm.l T. M. | Inches. | Inches. | Tnchis, l Inches,
5 11 1 4 5 o [oas 18 1 | ........ 0 130, 50 A 5 o T, 2. 5
(i} T T 2 8 5 4 G O 1| A1, 00 b 43 o 114, DO 24. 25
7 g 8 .6 o B8 0| 8 a0l 1| agh o4 | 47 54 | 164. 75 2570
s i L] (i} # ™ 4 8 1 1] 30, 58 4o, 95 i | 211 a7 26. 42
L] T 10 5 7 T 310 0 [1] 254 50 50 64 0 188, 00 215, 86
10 T 11 i O 1w 2111 1| 0 476, BY 2.90 | 0 250, 99 27. 80
11 T 12 [} 13 ... sE I |1E 1 (1] | T, BG S A7 1 1, J'E 28. 45
12 T 13 i} 18 1= D B )13 L 1 1, 053 10 57T.3 | 1 526, a7 bl L |
T T A 21 (2 207 1|14 1| 0 1,25.24| 50.30 | 1| 62124 | 3106
14 T 15 & 2l l....] 38 SH|15 1] 1| 1.235.621 6L.78 ¢ O 04, 12 &3, 0
s: 7] 1% . B 10)....]-158 2|15 0| 0| '619.75| 6L.98| 1| 280.12| 3212
1 B 17 5 11 |.. 187 T |17 0 | 0 | 6H6.75 | G243 | 0 | 36212 €,
17 10 18 5 Tle 127 3|18 1] 0 447.37 | .M 0| 235.87 33,7
18 11 | 19 @ 2 |. 0 |occeeae| 0 128.76| 6438 0| €7.75| 2589
— J— |
T T [ e — |=E TS (R B e
| | AL oaE |__ S _I____ | LS
Limit En":i_glﬁﬂmnt | Arm reach. J Waight ‘ Cirenmference of hoad.
e ] [T £ |e = | ]
. . 12% © 2% b B3 . | B
From— To— 5;‘ Taotal. g |[ES| Total L rE_E Total. : jE
= = s 1= |
g 4 =S i RS |
|
! Tre. Mos. | Tra. Wos. Incheg. Inches. | Poundg. | Pownds, | | Fuches. | Tnches.
Bl 11 3 (i} 136. 37 45.46 D0 135. 25 | 45.08 | 0 5. 50 | 10, 83
g Y Teeniaalel 312, 00 44.57 | 1 LoD | 4300 0 15661 19, 58
7 8 B [} 2 235, 50 47.10 | 0 350, 50 o004 | 1 12]. 12 20.18
] q ] (i} 1 345. 75 49, 39 1] 481, 50 GO.1D | O A64. 62 20. b8
& 7 10 5 ] 347.12 40.50 [ 0 A8T, 50 5536 ] 0 a0 12 o0, 02
10 7 11 6 1 422, 50 o281 | DO 582. 25 fid. 69 ! 1 183 30 | 20, 41
11 e [ G 1 638, 87 .24 [ 1 13, 50 67.79 | 0 264. 48 20. 34
12 T 13 Li] ] 1, 089, T4 57.35 | © 1,458 50 TE.TG | O 292, 00 0, 63
13 7 14 (i1 i 1. 244,87 | 5. 26 1} 1.B79.7H A29.50 | O 442 11 2105
14 T 15 (i (1] 1, 283. 25 G111 0 2 159, 50 109 83 1 435, B 21.30
15 T 16 i} (1] 614, 857 | 6l. 49 1 B, T 100, 0& | 0 210, 40 21.05
16 #.] 17 b 0 625, 75 G234 | O 1, 182,50 107. 506 | 0 233,12 21, 18
b ) 18 5 1] 443,75 | 63.39 | 0| T87. 50 1250 | o 1540, T4 21- 53
12 11 | 10 ] L] 128, 00 ! G400 [ 0 | 216.00 | 10800 O 43, () | 21. 5gy

TapLE LX.—dverage girls, American and foreign parentage, not socially divided.

——

11715 153
L"““'ﬂ‘;:'ui'ﬂ*"‘-‘“‘ % X Age, Height, Sitting height.
RE (e & = | 8 |E=] 5
-2 |2Z ¥ EF | & =% -2
From— To— 315. E=| Total E £= Total. L5 1E! 2| Total. &
= o = = b == -
= =) 4 @=E < [5S -
s |
] i =5 I
Yre Mos.| Yre Mos. | Yre. Mos. ¥. M. Inches. | Fniches. | | Frches. | Inches.
5 [ T L | g 3 0 d10, T4 44, 29 '| 0 | 167, 62 LM
& 10 7T @ 25 | 227 0| 7T 5| 0| 1,135.409 | 45.42) 0| 02335 24.83
T 8 g 6 a3 a0 o) &8 2| 0] 1,672.10 | 47.64 | 0| 84200 25, 55
B ki 9 G 30 gz 20 9 1 0 ] 40,65 | O | 1,034 37 26, 52
o T 10 i 47 HWE 3|10 1 0 241611 51,41 0 | 1, 271. 8D 2706
i 7 11 i 0 400 011 0 1 2, 138,47 B3. 11 0| 1,668, 44 7. Bl
11 T 12 [ 45 |. ad 0|12 | 0} 251286 55. 84 0 I 1, 283, 36 28. T4
12 7 13 6 B2 ... 20 T | 13 1 1 4, GO7. 33 57, b 0 | 2,468, 34 30.11
13 7 14 L 445 |, g5 014 1 01 &T13 85 i, 41 0 | 1,417.80 |  31.51
Hu 7 13 6 di |, .. 485 3 | 15 1| o) 283600 | 61656 | 1! 1,451.068 | &207
15 7 16 G 7 G2 4016 0 ] 1, 684. 71 G2, 4 1| Bs:. 12| B304
16 7 17 ] b ] e H1 5017 © 1] 1, BEE, G0 3. 88 1 B3 00 | 3 M
17 ] 18 fi | 265 0| 18 1 0 63 75 | 02 64 u 2859, 00 32.11
18 [ 18 5 - i [Ee 171 7 | 18 0] 0 S08.00 | 63.50 | 0| 267.40 33 44
L e P |EEERERTE T st o (RN AR
| | I | |
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Tanre LXIT.—Colored boys, bright.

EXPERIMENTAL STUDY OF CHILDREK.

1083

Limits of different = it !, Sittine halelt.
ages. 'Ej Age. ‘ Height _! tling height
ey =R A== T | e TR [
* =2 |53 b l23| | g |&3 &
From— | To— | B¢ [EZ| Total | § [EB| Toml | § [EE| Total | £
| G b = = =B =
| B =B < =B 5 l&B b
rs. Mos. | ¥re. Mos. Vre. Moz. | V. M. Inches. | Inches. Tnches. | Imches,
rﬁ 1 8 5 5 i P 18 7 6 2| 0| L190.25| 44.08| @ G145, 00 23. 80
a 1T T & - G6E 0 7 2] 0| 4,20.50 | 46.48 ) 1|2 M7T.75 24, 70
T T 8 i 127 [vau] 1,036 6 L | 5| 6,860 75 48. 09 3 | 4, 15, 50 25, 29
8 7 9 ¢ 128 ... L1710 B| ® 1| 3| 6,197.66 | 48.58 | 4 | 9,231.01| 26.08
L) T 10 L] 150 1....11,618 3 10 1 0| BORZ.O0| G5O.83 | 1| 4,148.30 26, 26
10 7 11 il 138 |....1 1,613 4 11 1 21 6 9076.25 2. 06 r| 3|3 585 12 ™. 81
11 7 13 6 144 |....| 1,744 B | 12 0| 1| T,600.50) GR.TH| B | 4, 91262 27.75
12 T 13 6 45 1....] 1,013 © 13 1 1 B, 115.00 | G566 35 0| 4,115, 62 b
13 T 14 [ 16 1....] 1,638 & M 1 1 G,049.75 | O7.B2 1 | 3,370.08 25,31
14 i 15 G 90! ...] 1,884 1 15 1 1 5,300.00 | O0.566 1 5 | 2 567.85 40, 20
15 i 16 ] T 4 2 18 0 L1 2,042.50 | G202 1| 1,282 50 31.28
i 7 1 T 251....] 442 9| 17 0| 1| 1,588.74 | GREG | 1| TOT.BT 31,01
37 7 |38 s 18 |....] &4 2| 18 1| o] 1,214.25| O7.46 | 2] 563250 33.23
18 T 18 4 4 |.“.! ™ 0 19 0| 0 200, 62 | Gr. 41 1| MW5.50) 85617
13 4 18 11 i ;....i 80 Dl 15 8| O 101.25 | G3.75| 0| 98.75 | 292
| e ) A B | R R, e L T B
| [ it - o]
Arm reach. | sight. resmisrcnce of head.
L:mﬂanﬁ;;;:llhmnt h I Wizl I Ci
- | |
|&ag i T j et o
| i3 & |53 e B3l . i
From— To— = Total £ E,*_-* Total E 2= Total E
| = E =8|
:Z Er ; i - i E -

L ¥rs. Afos. | ¥rs. Mos. i Fuches. Inckes, Founds, | Pounds. | nchkes. Inehes,
5§ 1 ¢ 6 | 1| 13,1562 #4.47 | 3| 1,022.00 42.58 | 1|  G528.99 20, 35
[ 7 T L] 0 4, 320,99 47.07 | 11 4, 044, 10 49.83 | 60 1,760.37 20, 34
T T B i 4 b, DE2_ 48 48, 64 8 G, 584, 50 565,32 G 1 2 500,62 &, 6T
8 T 8 6 | 4] 62608 B0.8T | 5| 7,307.75 60.14 | 10| 2 453,25 20. 78
8 T | 1w & | 1| &84 5202 | 4| 10,124.62 65.32 | 4| 3 23611 20. £8

% 7Tl 6| 8| 70012 ra.az| 0| 9432 00 70.28 | 4| 2,779.75 o0, Hi
il T:] 1% g | 3 7. 757. 62 85.02 | 5 10, 586, Th TE.16 | 4 2 7. 74 o, Bl
12 7| 1% & 0 B, 386, 50 67.84 | 0| 12 108 50 82,92 | 5| 2 058 37 21.13
1 T | W 0 4 6, 677. 00 6062 | 1] 10,507.00 837 | 1| 2,453,567 21. 34
4 715 6| 5| 58335 | e272( 2] 886.00| 100.52| 3| 185061 1. 37
15 7 16 5 1 2 637.75 65, bd 1 4, 594, 50 112,18} 0| a0z, 12 21. 48
16 T 17 [ 2 1, 581. 00 05, 88 1 2, 09, 25 119.85 | O { 573, 24 92 05
17 7 18 6 | G 1, 254. 00 00, 67 1] 2,423 00 134. 61 LI 400, 89 2% a8
18 1 m 4|0 271.25 6r.81| 1 409, 50 126,50 | O £9. 00 pLe L)
19 8 10 11 0 195. 50 65.17| © 37400 124,87 | 0 G4. 50 2.4
Tanre LXIIL.— Colored boys, dull.
: r i ”
bl ckitimnl o L | Age. Height. Sitting height.
i E=
g e— T :
| B2 |g< g s |59 g
. s |EF 2% 2 % &
From— To— g3 ES| Total EE| Total & |E2| Total £
= E e E b
i =% 4.t o N
Yrs. Mos | Tre. Mos. Yre Mos. | ¥. AL Inches. | Imches. Inches. | Tnehes.
] 2 ] L} v 13 0 6 0| 0 a54. 50 | 43, 30 (1] 52575 &3, 00
i 7 T G - Sl 1 T 1 0 3 284.50 | 45 76 0| 1,783. 50 2. 7T
7 () 8 L 40 ... 828 7 BE 1 0 1,907.25 | 47.GB | O | 1,028 87 &5, T2
] 7 ] L] -1 5| 463 5 g 0 1 2,4156.75 | 48.32 ) 2 1,278.25 26, 0D
] 7 1 L1 " L 467 3 10 1 1 2,342,862 | 500 | 2| 1,184.37 o6, 02
10 T 11 L Bl |.. G0 3 11 1 0 2, 634, 50 B1. 66 0| 1,373 75 26,04
il. B 2 8 52 .. 657 9| 12 6| 0| 2,820.00| o4.23 | 0| 1,452.00 7.2
2 7 13 4 44 |.. 580 B3| 13 1| 0| 2,451.25 | 65.71 | © | 1,260.50 28. 85
1 4 4 41 f ... GB1 2| 14 1] 1| 2,802.75| 57.57| 2| 1,143.50 29. 32
p O 15 6 28 |.. 42 0| 15 1| O 1,G83.26| 60.12) O E&8. 00 a0, 64
15 7 18 4 16 |. 257 7| 18 1| 0] 1,028.50| €4.28)| © 500, 75 a1, 20
B L T 13 1 21l B2 1| 1T 2| 0| 1,371.95| 6532| 0 672.7 3
13 11 22 11 i R Lo oo et R 0 134.75 | BT.38 | 2 |...cna.... e
Ly ol B T R R T (eI T T (N G .
! R
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TavLe LXIIL—Colored boys, dull—Continued.
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Tapre LXIV.—Colored boys, arcrazge,
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EXPERIMENTAL STUDY OF CHILDREN, 1085

TasLe LXV.—AN colored girls.

e — =

Limits of diferent = L Y [y R Weairht. Circumference of
ages. 2 Height. Sitting height. iy HaRit.
e — - : | 1| =1 |
AR P TP
From— To— A2 é Taotal. Eﬂ EI Total g | Total. 2 8] Total. g
F E 15 2 g |2 | 2
[T = - 1 = &
= ;g -4 H1| = = ! | i;q |
. Moz. | Yre. Mo Inehes. | In. | Inches. | In. | | Ibs. | Lbs. | | Tnekes. | In.
I'r; 10 (1] 113 3| 4, T32. 00 43.81| 4 2,585 60y I3.72 8 4,473, Th) 42,61 2] 2,211, 12y 10,92
i) T 7 i 248 8/11, 187. 25 46. 61| 0 &5, 003, ﬂu} 24. TO[14 11, 380, 25| 48, G3] © 4, 800, 4] 20, 50
T 8 & 218, 2(10, 349. 25/ 47.91) 2| 5, 446, 25/ 25,21 7 11,188. 25/ 53,02] 0| 4,471. 99 20,51
BT [T 200| 3|10, 008, 62| 49,02 7| 5, 199. 75| 25.74| 811,434 50 56. A8, 6| 4, 206, 98] 20, 72
b Tl 10 & 950 1112, 661, 25| 50.85 7| 6, 451, 25| 20.55/12/14, 967. 50/ £2. 89 10| 5, 001, 62| 20. 84
10 T 11 G 06| B 13, 65R. 62 52,4 'Tl 7. 084, BG| 27.35 817, 773 (0] G8, B 14| 5, 200, 36| 20, BT
| . 2791214, 542, 00f &4, 46/14) 7, 307, 86| 27. 821120, T84, 25, 77. 55 8| 5, 678, 10| 20,05
12 T 13 ] 270, 914, 986, 35) 5T. 420 @ 7, 3. 24| I, 0512 22 806, 50 88.40) 9 5,517, 11] 21. 14
13 T 14 (] 24311318, 600, 87) 59, 56|14 G, 923, 87| 20, 24) 523, 446. TH| 08, 52| 7| 5, 068, flll 21.48
14 7 15 L3 167 8| 0,550, 12 60. 06| & 4, 8506.99) 30. 74 7/16, 453, 25104, 101 1) 3, 570. 84 21. 61
15 T 16 i 1240 3| T,'E{E,g.ﬂl 01,47 4 3, B19. 41 31. 57 UIIG.THE.W;II.I&W 2| 2,730, 90 21.60
16 T 17 G B3| 0 b, 166.74) G2, 25| 5 2, 488, 87| TL. 01| & 9, (36, 50/112. 06 2 1, To0. £7) 21.7
o T R 54 1| §,300.49) 62.27| 2/ 1,677.00| 32.27) 0| 6,216.25115.12| 1 1,158.40) 21. 86
18 T 19 fi 20 1) 1,191 B7| 6 T4 :!E oG4, B1) 33,21 0 2, 355,00 117. 75| 0 -IES.E?I 21.78
19 7 3 11 | 0 544, 00] 60, 44 I]I 283. 25| 31.47 ﬂl 0984 00 109, 33| 0 199, Eﬁl 22,14
W o e | PP e S | =T | EE ey | ......
]
TaBLE LXVI.—Bright girls—colored.
Limits of different g Age. Height. | Bitting height.
nges, I :
= TR P o TRCT S F ] [T =
By |ag] & o |== £
S R = L=
From— Tog— = E%i Total. % Eg Total. Eﬁ | E% Tuotal. E
=] =E| = | &
Hg E; % I5E i =B b
e i i
¥rs. Mos. | Tre. Mos. Trs Mos.| ¥, M. Tnehes. | Tnekes. | Inehes | Inches,
G 0 i i} a0 |.. 18h 2 a 32 1 1, 281. 70 dd. 20 | 3 7. 00 2. 5
(] T 7 i) M |... 2 T 0 2| 4,325.00 47. 01 2 | 2, 263. 00 24. 60
T T 8 G 166 |....] 1,838 3| B O 2| 7,886.25 47.08 | 2| 4 134. 25 25.21
B (i g L 178 |.. 1,566 & g & 3| 820412 49. 04 | 6 | 4, 276, 00 25, 76
7 10 G 186 ...  L94 4 )10 1| 0] 997275 | G088 | 7|5 011,75 28, 52
10 T 11 ] 208 |....01 2,578 5|11 &6 | 6|10,586.12 | BH2.98 | & | 5,460 60 27.35
11 T 12 G 210 f....1 2,622 3123 1| B |1L007.00 | 54.49 | 9 | 5 583 34 o7, BO
12 7 13 G 216 (... 2,819 5113 0| 5 )12108.12| 57.38 | 5 | 6, 11074 20. 00
13 T 14 i 184 |....1 2,800 8 |14 O | & | O.B05.12| 50065 | £ | 4,083 62 0, 02
14 T 15 6 11k 1,864 1|15 © I 4 | 6,403.12 i, 41 4 | 3, 242,74 &0, 50
15 T 16 ] #1 1,323 &H |16 4| 1 4,007.25 | 61.34 4 | 2,380, T4 31. 54
16 T 17 L] a1 835 4|17 4| 0 3,184.12 | 6243 | 4 | 1,512 00 32.17
17 T 18 [ a7 664 518 1 1 2 241.49 ) 6208 | 1] L1728 &2 32,57
18 7 1 4 12 |... 27 0 1 0 0 T4, 87 | G374 2 g3, 62 33. 26
19 10 20 4 1) P 6 1;20 0 1] 186,25 | 6G208| 0 47, 00 42, 33
20 9 |21 0 §l... 62 0120 11| 0| 18875| 6292 0| 100.25| 33.42
1o 7 ) ) [T ST | e e W U e i
| = |







EXPERIMENTAL STUDY OF CHILDREN. 1087

TaBLE L}..‘s'] II.—Average girls, coloved.

Limita of different 5 : ; Heighit. | Bittine height.
ages. i %2 Age g | £ helg sl
_— L ——— n-ué L_-:I — —r .:.I__ = - .I-.r:” b e ot =||
=2 3 § 153 ¢ oz | &
From — To— B E=| Total. -] EI+_-1 Total 8 ES Total. 5
= = Er = -
| | &° 28| i RE 5 kE 5
_— e o -1 S | = S e
Moz, | Fre. Mos. Yra Mos, Y. M Tnehes, |.fm.~.imr| | Inches. | Inches.
gl ud R e grl...| =7 2| 62| 1| 1,5m50| 43.76| 1| assse| sn71
[H] o G LI Y 05 0 T 4 4,358, 75 | vIE..!'iTI 4 | 2,218. 25 4.93
134 |-“""_'_
‘ pl o] et et VB e | | 2 |____| RN L
leita;i'“i:.iﬂ’arent Arm reach. Welght. Circum{erence of head.
Zes.
| — = = — ——
53| o |53 Eﬁ 23 &
From — To— |E E] Total. : EZ| Total E £ Total =
= [ = = B
= 4 S 4 k5 =
—— 1 - FpE——— I_ - — i_ —
Trs. Mos.| Yrs. Mor. | | Ineches. Tnches. Pounde. | Pounds, Inehes. | Tnehes.
6 0| 6 6 | 2| 1,543.00( @do6| 2| 1478|4225/ 1 T14. 25 19, 84
Li] 7 T L] 5 4, 35212 47. 31 4 4, 975, 75 40020 | 3 1,943, T4 20.G8

TasrLe LXIX.—Abnormalities or defects in relation to ser, mental ability, natirity,
sociologic condition, and race, as reported by the teachera,

| Defective in—

=
|2 =
mrmmm aceording to EE ' Nerv- (Convul- e
gex, mental ability, 8 Sickly. o, Eya Hear- q i | sions. | Lazy. i]‘”nr"l:',‘
! nationality, soecio. | = 2 sight. | iog. |SFREC . ;

logic condition, amnd

race. T 1IITn Per | To.| Per To.| Per, To. mrlin-l*arlunllw To. Per To.| Per
otal. (tal.| et Iml.' et | lal. : ct. | tull et. lul | o ct. | tal.| ot Iml ct. | tal.| et.

e e b R —— .-.—— -—_— —

: | i | :
Bright girds . ceee----..| 8, 25][‘.' LR 4040 190.58 -ull. .r..tl 5| .15! 5,15 10. ﬂ&, 70.21  10.08
.'I!.ri Yt HOFS . -o-o. oo--| 2,800 111 3.53 321.% Bi[1.07| 13| .45 16/ .55 1/ .04 9 SRl 431,48

3 P T R q) .70 8 .es| @ .o )., 33 141,53
Ilnlﬁn cememmemnsenss] L204| Gd] 50371 15124  16[L.32{ 13}l wl 3-:-2 7| 119 9. 80
A verags giris ... ....| 4 304| 217 5.04 as| 81| 57L.32] 2o . 2l 6 .M
Average bova ..........] 3,373 241) 7.15 481.42 55163 27 Ell l'rll 8L 273 8.00
'E‘irlu. American par- | | | | I

cmnmesmusnseassss| O 403 M| 502 53 Eﬂl ﬁl.ml zil:.-ml 15 4 .i AL
Bnyu, .ﬁ.mun::an par-

cessimssnseeasss| G,024| 330{ 5.48 7T7/L.28| B21.36 41 .08 80148 3305, 63
Gﬁ-m foreign parents .. 1, 038 27, 2.60) 2 .19 ﬂ.:m: 3| .20/ 1 .10, 10, .96
Boya, foreign parents .. 1, 036 213 & .10 I G .58 46444
Girls, American and | | e | | |y

foreign parents....... 1,018 3. 5 | & =8 & .50F 2.0 ol |

3% American and | | | ‘ | | | |

n parents ...... | 893 64 7. 1 16 1.79 1411.57, 10012 11129 505,60
Girls, Ihhnring closses..| 8,151 204 6.47) 27 .86 461.46 18] . .18 6 .10
Boys, laboring elosses .| 2,710 102 2.72 14/ .51 21 .77 12 . 30109 121442
Girls, nonlaboring 3 Rt SR | I '

elassns sesse-s| 3,003 140 4.66 23 .83 521.73 & . LT S L

Bﬂg’lu. nﬂnlahﬂ-rlu" | l L] '

.| 8,003 298 7.37 ﬁmn:;| 611.97, 29 .
El8 . eenceeanennnn.| 8,520 407 4.78]
B

57| . 67 l{!ﬂ|lﬂ’? &1 .

P 588 8 =9

hmea] o MO HEI . ‘.'3 951 20) 102{1. 28] 53 . 106{1. 33 435 5.47
RBrigh I.m 18, COMOTR. - - | ensiofennalonsan 1 ........ J| .......... = SERE B
Bright gir rls, colored . . |1,‘!il un a.68 42w ¢ .= 9.1y £ | 271154
ﬁlmfﬁ codomal o e r ........ || ........ | SE b jnil
Iluliglrln. colored . ..... 67 861278 Al 4 .59 8 %| || ::3«;. (]
| |

Averago boys, colored. .| 1, 156 al]-!llll!a'l' ai « 20 "nl -|H| 4
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TanLe LXX.—Mental ability in relation to sex, nationalily, sociological condition, abnor-
mality, and race, as veported by the teachers,

liiiiiniuna uculmling i ko Bright. Dull. Average, Per cent of all.
ality, sociologic condition, ab- Per Per Per ;e
normality, and race. Total.| cont. |Tot)| cony, |Total| sope, [Beight| Dall. | 0
AN BOFE wooevssinossscsananaseaeas) 5000 | BRT2 | 1,014 | 1832 | 3,373 | 45.08 fuvaca)ocacan fonennas
Allgirls. .. oonieciine. s ivrannane.ae 3,206 | BA.TO A7 10,77 | 4,300 | 8058 . ciao i s
Boys, American parentage .........| 2 267 | 17.63 T PR BT R N S R S
Girls, American parentage .........| 2,678 | 30,90 GOT | 040 | 8,278 | BOLTO |.couoii)enammea]oraean
Boys, forcign parentage............| 348 | 33,60 176 | 16. 99 bR R o et e MR i ;
Girlﬁfuﬂgﬂ:umutﬂgﬂ.-..."-.... 335 | 3230 164 | 15.82 BEEY BL 88 |l sl r e e
Boys, Americanand foreign parent-

a%n ............................... 233 | 31.G0 143 | 186, 01 e B e e BE e e B
Grirls, American and foreign parent-

BED . ciicnacamcscisaasssinssnresnns| O80 | B1.54 T4 | 14. 33 Lt T e NER R e
Boya, laboring clasges . ......... «s=-f 858 | 21,34 d64 | 1604 | L, 417 [ AL T3 Joooeicfaminae )i cnnana
Girls, laboring classes.coeuee..oo.o.| 1,008 | B1 98 513 | 16.28 | 1,630 [ BL.73 |.cioe. SR
Boys, nonlaboring classes. ... ... 1,857 | 48.87 858 | 168 | 1.378 | 56 |ooo.oofoniains I
Girls, nonlaboringclasses. . ... c.caan[ 1,430 | 47.82 |oon. ool seaca | 1,007 | BRI | oooan|oacaaa]iaaens.
Abnormal boxs: cccmccacacn i d04 | 20. 01 D02 | 25, 83 BAE | 6616 ) 10,40 | 90, 82 | 2529
Abmormal girlg..ceeeeeeanieeeana,| 205 1 5097 147 | 28. 20 810 | 46.83 | 6.22 | 16. 03 .20
Unroly boys cueeeeeeceeicanaiaaas 8l | 11.83 o7 | 22.51 23| 65.66 | L.76| 7.99 £.20
Unruly girls - -aneoaataataaiaCil | e 138 | 7B. 26 5274 feena.| 1.86 .11
b R T 05 | 25.06 50 | 13. 66 22] | 60.38 | 3.28 | 4.12 6. 55
Bkl e e e e e e e e 07 | 3. 85 49 | 15 06 151 | 49.18 | 3.25 | 5.34 3. 51
Boys otherwise defective. . ......... 158 | 21. 88 215 | 20.78 3D | 48.34 | 5.45 | 17.71 | 1035
Girls otherwise delective. .......... 88 | 29, 52 8O | 24. 10 154 | 46.38 | 2,97 | 873 3.58
All colored BOFE. - cccunscscsncsnass 1, 257 | 43. 36 486 | 16.76 [ 1,156 | 39.88 |. ...... B
All colored girlg....cccveencsosmssaa| 1, THL 68, 45 673 | 26. 31 il U O T e i et -
Colored boys, abnormal ... | e e L 3| 270 JO | O7.80 |. ... i 9. 34
Colored gzr 8, abnormal 128 | 51.20 110 | 44.00 12| 4.80| 7.81|16.34 | &£.96

lored ]i" Biokly..an.n o] B e e e s LM N e e 2,48
Colored girls, sickly........... 103 | 5. 7O 75 | 0. 80 10| 533 | 5.B8|11.14 T.47
Colored n{a otherwise defective. ..l eenee-frnnnee 3| 7.60 86 | 92.31 |....... .62 3.11
Colored girls otherwise defective. .. 25 | 40, 32 45 | 5645 2| 3.2 ] 1,43 | 5.2 1. 49

TaprLe LXXI.—DPer cent of different abnormalities according lo age, computed on the tofal
number of boys for ench age.

Defective in—
Conval-
. ickly. |Nervous. Lazy. | Unraly.
Total | Siekly Eyo- siona.
Nearest age. ]mm_ uigr'l‘:t. Hearing.| Speach.
T.
To-| Por | To-| Per | To-| Per | To-| Per | To-| Per Tn-[!:"n:-r Ta-| Per | To- Per
tal.cent.) tal. cant.| tal. cont.| tal. cent.| tal./cent.| tal. cent.| tal. cent.| tal. cent.
Years.

e 47 | T4 2 2.0 |....]....c e e L R bl e 1i0.88] 4273
e weess] B3| 28525 2]|.56| S5 (0.04 | 2 (0,38 | 10 [L.BE |.o_o-.... 11.19]|18 | 3.38
.............. 787 |28 13.56 | 11 [1.40 | 4 (.51 | B .64 ) 12 |1.52) 1}0.13| 2% .26| 30 |3.8L
Beeiiiiiees] BIB|AL|AGT] L0 1A (L48 ]| 5 [.57 | B].9) l...if.....] 6] .08 | 40 [ 4.58
3 |1 s BRSO 030 | 44 |4.73 | 14 0.6L | 15 |1.61 B[ 32013 14D feaaa]-cain 13 /1.40 | 45 | 4. B4
et = 862 | 6T (G061 | 13 [1.30 | 10 (L.IG6 | 3 [ 35| 8 [L.0d |.o..feaa.- 13 1.51 | 50 | 6.84
R el e o6 | 6L (6. 19 | 16 1.&2 |17 (1.72]| B|.BL | &].91 | 2).20|15 [1.62 |71 |7.20
1h AR - OB | 54 [5.83 | 10 [1.08 | 13 (L.40 | 11 {1.19 | 10 |1. 08 L) .11 | 16 (173 | 2| a7
a I et veeee] TR 4B EI2] DILIS| T CBD |10 {128 6|77 [eed]iania 17 (2,17 | 61 | 8. 16
1 | SR T e e 528 | 31 |5 87 5] .95 T |1. 38 3| .67 L 1 o EE e 0LT0 | 31 | B.BY
16 and over ....| Se {17 (zer| al.sa|xfies| al.s| 5).80] 1] 17|13 220 | 11 | 1.86
Allnges .....| 7,953 [416 |5.23 | 95 [1.19 |102 .28 | 63 | .67 | 88 [..11 | 5| .06 imﬂ 1.33 'Imr 5,47
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TanLe LXXIL—Per cent of different alnarmalitics according to age, computed on the lotal

wnmber of girls for each age.

Nearest age.

Defectivo in—

: i T T = ——| Conrul- .
Bickly. [Nervous. - Lazy. | TUnruly.
Total . | Eye- R 1 | sions, &
R | sight. Hulrlhl-'_';.l Speceh. |
ber. T

Tu.| Per [To- | Per | To-| Per |T1:|-: Per | Tb-i Per | To.| Per | Tn-; Per | To.| Per
[tal. 'cent. tal. cent. tal. cent. tal cent.) tal. cent.) tal.|cent. tal cent. tal. cont.

Tears.
T el e
) A R D T
e
. i
10 .. R
T AR X Lo
R .. e et
a8 .. e e
... S
1 T e e

16 pml over.....

ﬁ"ﬂsvn-.,...|_a.a:au 407 ima i.’p‘? [

S B el e Pl T | P SR PR
= b

| |
i1 I e p I ) [ e el S e el e 4 B (B - 2
508 | 14 2,76 | 71.38 | 3 0.50 | 2030 5 0.9 ...l 2| 0.
754 |27 3.5 (1ofres | 6|.80 | 1[.18| 2|.26). .| ... TR I S
sy s fpma| 2.0 2).28] 2.2 0..cu]oeent i e i e 1 T
020 51543 | 5|.83 |28 (.70 T[.75| 8|.82|....)o.lie]ol) B 2D
031 | 40 (5.26 | 6| .61 |15 |61 al.2n| 5|.54| 170.01| 2).21| 4| .45
876 |50 6.74 | 8 |.68 |26 /.88 | 8|.00| 1| .10 f.iein| B)Be| 2F .23
060 |67 604 | T T2l aEl.80 | &) A0 & | 41 i feanss 1[.10| 8| .9
33:1|354.-zﬂ P B TR R e Pt <l (BT [ 6|.60 1| 2%
856 | 03 6.04 | 4 .Eil:!l.4E|! ......... Il'.h‘:i ......... |-!.:.iil.-l. A1
r.m|an 74| 5|.48| 5| 48| 5| .48 ...l.... [ ) | 1 10
1| 67 108 |1 w||r;| 23 | 21 o5

A Bl T I &4 | .28 |_1
| [ |

Tanre LXXITL—AN boys with abrormalilics,

Limits of different

agea.

Trs. Mos. | Fra.
5 1 i
6 T ¥
T T 8
| ]
9 T 1

10 7 11
11 ¥ 12
12 7 13
13 T 14
14 T 15
15 T 16
14 i) 17
i7 7 20

b

SEsmomEmoma o ﬁﬂﬁﬁfﬂ-ﬂ-e

% | Height. Sitting height. Weight. Ui"':"t!”::zflléflur'u
E ] = =] - o ] | e
E= |3 . |E |3 |E
CH- N & = o B Ea
B |E|Total. | & |E|Total. | = |E| Total. | & E| Total | =
T o 1= ) g
= = L = = - ] E ) | g
[T -] - | < || 4 & [
]‘m:.hu.! Tn. Inehes. | Tn. | Poundes| Lbs Iﬂcﬁﬂ.' Tt
240 0O 1,074 44.75 0 504] 2475 1, 1,082 44.87| 0| 489, w} 20, 35
B8 6l B,700 4506 B 2,040 5.8 2 4,116] 47 201, 755, 54| 2041
1215\1 2 5 BON 47.54( 1 3,200 25.64) 1 6,305 60.44] 12 558.25 20.4TF
141) 1) 6,006 49.33 ¥ 8,627 26.28| 2 7,703 55.42] 12, 856,80 20.41
1500 1) 7,586 50.01) &) 5 866 2608 11 9 033 60. 62 33, (48.256) 20.74
101 o0 10,220} 53.51| 1] 5395 98 03| 1 12 401 65 2?| 03, 917, 26 20. 61
215 2 11,652 54.70| 20 G000) 23.50) 11 15,351) 7173 14, 408, 04] 20, 8%
205 5 11,395 56.98( 7 5,865 20.62 2 16,088/ 70.25 2490121 21.14
192 1| 11,253 58.02| O 5460 20.84| O 16,613 86,53 14,018 05 21.04
106 0 6,498 61200 4] 8,29 31700 2| 10,430/100.79 02 266 97 21 a0
88| 0 5,644 G414 B 2,790 32.03 1 9,687/111.34) 01,804, 14| 21.52
43] 0f 2,810) 65.35| 3| 1,347 83.67| 0 511511805 0 936.73 21.78
| 13 0 857 135.'92: "I 444} 34,150 0 1,582121.69) 0 283,36 2180
T o P s 9 TR i P . bk L oo T
| | | I . |
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TaBLE LXXYV.— Unruly, sickly, and otherwise defective boys—Continned.

BOTS OTHERWISE DEFRCTIVE, MENTALLY O PHYSICALLY.

Limits of different | 3 I Height. Sitting height. ! Weighte /| emsmminsne
ages, I | { :
— =i -g | I | S |T 7 :'-- e _I_: -
g2 3| 5 |2 | k13
B |2 i = I [ | & - &
| | P2 15| pomi] & |B] Dutate| 2 |5 motar | * |B] votar| 2
Yrow-- | To— g |E olal. E | g | il E k 2 E : | i ?
| = | & = = - | e - = =
; (& |& <4 |= | = |& 4 |= -
i [FE f oy v W [ ! | | | I
Tri. Mog. | Trs. Mos.! | Inches| In. | Tneher | Ta. I --:rmhr.l Ln’as.! Lm.-m.l T
| | | 1
5 0 | 6 8 14 nl G20, 4408 O il G42] 45.60) 0 281 85 20.2g
L0 T (] G o F 1,582 45.06 2 1 1,730 48 0 2 TI& 2L 20l
e g 66 0 9,158 47.77 O 1 8,288 50,74 01,351 58 2048
L ¥ 1 8 i G 1 2402 50,08 i 2 5,815 SMuOd) 1L 30047, 2.5
i R0 B 6L 0 5.9 50.30 0 1.923 20920 1 8, LT0| 21,266, 24 0. 75
TN R 860 o 4628 50.B1 0 2,4%4 28.10) 1 5, W26 01,757, 14 20,48
11 i 12 B | g7 1 655 640 1 i T4 28,70 1 (P ELA! 8 UG 2o, L
13 - 8 T 103 ® 5681 5681 6 wef ®.GLH 1 B 50, TH 23 10854 2108
. 7 | 3 W g3l 1 4,837 58.99) 4| 2,360 20.90) 0 7,257 AT.48| 01,702.86 21.24
14 ] s G 47, 0] 2,804} 017D 1 1.485 JL 28 1 4, 767 103, 68 01 M. L
35 1 1 6 62 0 3,883 G424 2 1,060 REO0| O GEDLNIL IS O 15020 2] G0
16 I ) G 1| 1,576 65.67 1 Td] BLER| D 2DLEN2Lau o) 523 T4 1. 82
17 7 20 L] Ei 1] Y| 6617 0 ’.JI:ITfI W50 0 T:i?il:.".:.t'ril o 13246 w00
TSR W (. e Bl LA PR B T s =
. | : ! LA et e KB e
TapLe LXXVI.— Unirudy, sickly, and otherwise defectice girls,
. -
UNRULY GLRELS.
_i iis of - k| 7 7 : 3 | . | T | Cirenmferenes
' L m:l%;é'l:ﬂ‘lﬂ'ﬁmn | "E | Height. i Sitting height. | Weight. | o ool :
| s — -_————_——_—_—_——— - = _——_—— —— — - ~ —
| | o | e | =
' |82 |§ |2 | T | £
; | & |2 4 £ A E g |2 | &
From— | To— — = | = | Total. el E Total 2 E | "Potal. | g = | Total. r,'—.t'
| a = | & E, 2 £ = | =3
' & |2 | £ |3 el = |2 L5
|8 = | 4 |&] 4 |=&| < (A | -
DR R SRS e ) pe—— =1Es
¥re. Mos. | T'rs. :Iro.:.! i i_r-ncil'rr,t.l In, | :;hwil':u.l In. | Lbs. | Lbs. Tuehes. | Tn.
5 0 I T IR R R s . SR g, RGN LR
i T T 6 | -S| 20 4500 0 49 2450, U B4
T 8. A1 1| of 48 4800 O 25, 25.00) 0 52 I
| 1 6 | 1 o 47 4.0 0 2600 0 50 G0,
T i [ - 1 0 n0 G000 0 07 w700 O 5|
10 T 11 G | 4 O 214) 5% 500 O 114} 26.50) o 285
B 5112 @ 2 0 112 5600 o 60 4000 © 134 .
2 T |13 o | 5 1| 2205600 1 115 28.75 o 365 T3.00 0
B Tl 8 L] D) T e, e [T [ 2| SRS [
14 T 15 L | 3 0 188) GL. 67 O oo a3 L1 43T 1T 3E
= v 115 6| 1 o 1 BLO) 0........ s i a7 o8 20, %5
T e B A 1 o 62| G200 i 32 ae00 0 100 TR0, 00) @ 19062 18,62
2 T | M 9| 2o 126wy 0 66 83.000 0 2441200 O 4175 20.88
| B S e R e e e e
i i { il | | | | | |
SITKLY GIRLS.
| o | | | i e aealia
] i G L 2 0 a0 d45.00) 0 50 25,00, @ BBl 44 00§ 1 18.95 18.75
RN el 12 o 535 44.58 1| 204 24,45 0 521| 43.42 0 215 86 19,066
T Ao 8 L1 26 0 1,286 49.46) 0 GEH 2627 0 1,832 GL2¥ 1) 52397 20.06
g 51 0 N 200 1| 1,306 48.79) 1| 935 26.35 O 1,490 51.3§ 0 586. 08/ 20.21
TR T 87, 0| L.B8Y 5105 1| 063 26,55 0 L0086 56.65 1 730.14) 20.38
10 ] i1 i 88 0 Laa ST O 1,048 27810 O 2,356 G2 1| 7a3. 58| 20. 37
11 T 12 G a0 1| 2,478 5007 | SRR 2031' 2188 2| D082 G881 2 000, 53] 20,67
12 T 13 U 47 0 600 O3RN D 1,333 MG 0 ST Tho O 675 M 2057
3B 5| 14 @ 21l 1} 1,184 50.20] 3 Eﬁiiﬂﬂ.ﬁﬁll 0 1811 86.24 1| 420.23 21.01
14 T 15 & 14 0 BST Gl.21] 2 dey #2950 0 l.l].-lll[i:l.lHJ' o 285 24 21. 00
15 T 1 L 21 1) L 3l 6205 EI; 677) 2. 240 1 E.ll:"ﬂlll'l'].-llll 1| 423.11] 21. 16
15 7 17 6 100 © 617 61.70) 0 a24] 32,400 0 L4000 0 210.096) 2104
i S| 18 8 | 4 0 256 64.00 O 132 3000 0 -I'l.'l?lll'.l!,iﬁl 0 83.00 2200
I, e T [ e e e (i R 5 P S
| r.._.. - ! | i | | | | | R |
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Tavre LXXVI.—Uneuly, sickly, and otherwist defeetive givls—Continned.
GIRLS OTHERWISE DEFECTIVE, MENTALLY OR PHYSICALLY.

—

Limits of difforent | = . ;
s T ; Height. Sitting height. | Weight, | Cireqmference
R 7 : TR T
2 | 5 |2 g |2 z g,
From— To— Tﬂpi g Total. ? g | Total. ,5; § Total. 3’ g | Total. | &
] - ] ] = (-] 4
& |& 4 |=& 4 |& < |& -
Yre. Mos. | Yre. Mos. Inches.| Inm, Pounds., Lbs. Tiches. | In.
5 0 B G a2l o 0 60| 25,000 0 97| 48.50 0  39.25 19.63
[ B o8 o 1 i 406) 24,80 O 00| 47. 0 403,10 20,16
g e B & 32 O 1 708 25.74] O 1,518 4R, 0] 644,00 20,13
] T f L] 20 1 ) 404) 24.70) OF 1,058 52.00, O nil‘l,ll! 20, 58
9 5 |10 8 4] o 1,121 27. 34| 11 2 88% 58,53 1| 81212 20.30
1T R A iy et o AR | [0 017 27.70 0! 2,104 63.76 0 676,95 20,51
1 7 (13 ' 8 35 0 1,007 28,77 © 2 56 'n_a# 0| 7H.08 20,77
I [y MR 40 o 1] 1.419 29.56] O 3 776 TI.08 11,001 41 20. 55
13§ |14 8 B2 0 1,001 31,28 0 2890 90.31] 0 677.46 21.17
14 7 | 16 6 81 o mi 32,20 0 3,117100.55 0 657.76 21.22
15 T |16 @6 18 0 1 657 32.76| 0 1, E52 10280 0 370.61 21.09
16 - 5 |27 4 10 0 326 32.60) O 1,165116.50 215.48 21.55
17 ('] 19 ] 0 0 Eﬂbl. a3, 22 Ili 61| 1086, 78 1. E-ig 91.58
| |
Tarre LXXVIL.—Colored boys with abnormalilies,
'_ -
SICKLY BOYS.
e ; Height. Sitting heighf. Weight. e
= 4 = E G| |
= |3 . |E . |E . |E .
A k= & = = i R g,
From— | To— | _F |F|Tota| ¥ || ot ? B| ol | 25| Totw|
g & = = & g = -] l =
B 5 4 |5 < |& 4 & |-
¥rs. Mos. | Fre. Maos, Tneches | In. Inches. | In. Pounds. Lhs, Tnches. j In.
8 4 T B 11| o 497 45.18, 0 272 24,73 0 [ 48,000 0 225 00.20.45
7 1 B 6 M| 1 G0G| 4i. 82 1 333 25.77, 0 762 5443 2| 245.75 20.48
8 I b B 11| 1 4710 47,10 1 956 25,80 O 600) 54.55 1| 200.50) 20,05
L] T 10 G 4 205 51.25 0 111] 27, T5-l L1 254 G 50| O 84.50 21.15
10 T 11 (1] T H6G 52.21" 1 168 23 00, 0 454, Gi. 0 141‘.50. 1. 07
T B Cti e bl 4800 54.29 0 106 28,00 0 528 Th.43 0| 142.12) 20.30
12 7|12 & Fl 298 57,00 0 116 26,00/ 0 324 Bl 0| 86,00 21.50
13 T 14 [i] T 0 406 ﬂﬂﬂi i} 205 fﬂ.i‘lli ﬂﬂli 95, 0 148 o], 18
14 T 15 (1] 3 0 174 50, 33 B8 2. 33 0 60| 80.67| Of 63.000 2000
15 7 18 0 a' i 241; ﬁ].ﬂﬂ| 1 86 23,67 0 399, 99, o 86500 21,63
| | ! | | l
BOYS OTHERWISE DEFECTIVE, MENTALLY OR PHYSICALLY.
¥rs. Mos. | Yrs. Moz, | Imﬁ-u'.| In, lPﬂuﬂ-dr. Lbs. Inches.| In.
G 7 8 a0 78| 34,98 1 105, 52 0 60.25 20.08
TR g 8 3 0 70| 26.33| 0 178 5O 6205 20,08
BT 0 8 al 0 77| 25.67 © 156, 53 0 65 00 21,67
(g, B (TR 1 1 129 95.80) O 104| 65. 67 1| 103, 500 20, 70
w17 11 4 i 114) 28 50 254 63,50 0 B5.75 2144
e, e (e 4 0 i 114) 28 50/ 0 202 73.00) 0 B2 50| 20,63
12 5| 13 8 8 1 1 140. 28, 0 470) 78.33| 0 127.00) 21.17
1 70| 14 8 il o 0 118 20,50/ 1 271 00,33 0| B5.37 21,34
14 T 15 i 4 0 1] 125 31. 25 :BEHI 020 0 85 00 21.25
15 7| 18 & 2 o 1 34| 340, 00 0| 247128.50) 0] 4425 2213
T 20 [Ty, BT 9 i R P R _I z
] [
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TapLr LXXVII.—Colored boys with abnormalities—Continued.
ALL COLORED BOYS WITH ABNORMAEITIES.

Limita au;;;}in‘u“-nt = Height. Sitting height. | Weight. |. (.lr:;;;?:l:‘}::'ﬁnw
T Eﬂ'* T e ——l. '“i =
E= |3 = = =
2k |2 g |2 HEIET - .
mlil— rr“_ _DE' E Tutal- E’ E Tﬂhl.l.. ? g T'ﬂtlll E E 1 olal. g
o : S £ |s il 1 -
A P <4 | 4 |5 _‘_-'-3. Bl -
- o s e e il | I.
s, E . Mog. |i' ches, | In. | Tanches.| TIn. Pnum.ir. ILbs. Imohes. | I,
]"u '":' I'r:_ f':" 14 0 - G16| 45.43 0 345 24064 1 Gl1| 47.00/ O 285,25 20.38
7 3| 8 ® 17| 1 752| 47.00] 1 414] 25.87| 0 940 55.29 4 B0E. 70| 20. 58
B 9 G 1 615 47.31 1 833| 25.61 0 766 54000 1) 27460 21.12
9 7|10 &8 10 1 455 50,56 1 240| 26. 67| 0| G648 64 80[ 1| 188,00 20.89
w7 11 & 11| ¢ 574 52,18 1| agol g ) 0| 708 G4.36 0 283.25) 2. a0
TR 12 6 11 u[ 580 5. 55 0 §10| 2818 0 820 T4.55 angd g 00, 42
12 % 13 6 1 1 610 50. 67 1| 256 28. 44) 0 04 70. 40 0 213. 00| 21,30
W T H ¢ 1| o 633 57.55 0 328| 29,36 1| 872 B7.200 0| 282,62 2124
W T & 7 o 416 50,43 0 ops 2048 0 647 01.00, 0] 148900 21. 14
15 T 18 L] ﬂ]. 1] 3?:‘:; 62500 2 lEI:II ao. on 0 GaG 107, 67) 0] 130, 48| 21. 79
i1 0 [ | EE BRI | R e ) ) O e
| | I | | | |

Tapre LXXVIII.—Colored girls with abnormalitics.
SICKLY GIRLE.

— _— —

|
|

Limits :é‘e Rifforant B Helght. i Sitting height. Weight. ; Hindmmlaranos
— s 2 - =
| EE (3 | . |% |3 |E .
EE = ] Bi= g = s
From— To— = |8 Total. - ; g2 | Total. = E | Taotal. = | B | Total. =
i = | 5 |= 2 |= - =
= 2 | = |3 = |a - | B
| = = | - |& =1 || = 1| -4
= T | | | 1 |
¥re. Mos (Trs Aos. j’,p,gﬁ.e.e,| T | Inehes. | In. I Pounds.,| fbs. | | Inches. | In,
g 0 6 6 15 o 718 44.88 0 a7ol 23,60 1 GOT 44.47| 0 321.75 20.11
L P RS 190 0 886/ 46.63 1) 412 22,80 1 TR 44.00) O §83.50, 20,18
R T B 8 28 0 1,302 48.00 O 718 24.76) 0 1,443 49.76] 0 501.25 20,39
a7l 8 % 2l Of o7 40.29 O G102 O 1104 5257 1| 58D, 50 1048
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TABLE A.—Showing average heights and weights of Boston school boys, efe.—Continued.

e = m

A‘F'la" | Kumber I

-

Oecapation of parents. birth- | of oliger. Height. Weight.
daw: '| Vivlioma.,
. | | i'm-ﬁ-r;. |!':."4'u!'|':ilr|!':#r;.- .i"q:l-lrml.:;a H!‘J‘ngrrrma
e e S EEETIR DN G 1, 007 | 474 111.2 | 45,08 | a4,

QRRATIOE -t 7] 1,143 45. 61 116 0 | 48, 03 22, 19
8| Lm| 4767 1912 53. 67 o404

] 1, 007 40,73 12%6.4 | . 60 03 26, 86

1l 1, 02 51,55 1310 | 4. 50 29, 548

11 450 53,17 135.1 | 0, 67 a1, 6

12 P B, B | 130, 4 75, BR Bl 42

12 ] 56,80 | 144. 5 G ] A7. 83

14 | 562 | 50.81|  156.7 3. 67 42. 40

15 365 | f1.00 | 157.3 104, B8 47. 57

16 | 162 Bd. G5 | 184, 3 | 119 0 | 5%, 69

17 | 77| eS|  16n1 125, 78 56, &3

‘ 13 28 66, 25 | 104, 6 131, GO 59, 69

L . e e

-
TanLe B.—Showing average heights and weights of Boston school girls, irrespeclive of

walionalify.
: . ‘1{i‘;pt Numler l : |
Ocenpation of parents. e of uhser- | Heiglit. ] Weight.
el vations. | |
day. | | {
{ l Irekes, |(Critimeters. | Pawunds. I Kilograme,
Honlaboring .- o 5 | 180 | 41. GG 105.9 | 40, 55 18,359
| 6| 172 44.12 112.1 44. 14 o0, 2
71 247 | 45,71 116. 3 48, 02 21. 73
8| 297 4792 121.8 52 50 2504
L 224 T [ 127.5 | 58, 78 26. 66
10 232 5L 66 13158 | G276 5p. 92
11 210 53, G0 136 4 | 70, 48 3197
12 T 66, 16 142.7 | E0.18 3637
13 191 | o8, 67 149.1 | 80. G8 41.13
14 | oG | G028 | 153.2 | 99_ 40 45, 09
15 168 i AL 18 150, 5 107. 70 4B. 85
16 147 Gl. 46 156. 2 111. 22 5L 44
17 a5 | Gl. 83 | 157. 3 115.15 52, 23
I8 77 | GG 158, 2 115. 83 52. M
TR R A s W b | 491 | 41206 104, 8 30 48 17. 91
G FOE 43. 108, 9 43. 13 14, 54
7| an 45. 41 115.4 47. 16 21, 30
& | a8 | 47.47 120, 51. 81 .50
| 913 48, 27 135.2 s, T4 25. 74
10 | B3 51. 25 130, 1 G1. 98 28.11
1L | 719 0. dl 135.7 Gk, 0 &0, B
12 671 56. 70 141. 5 | Ti-' 53 33 16
13 D a8 00 | 147. 4 ¢ i. KR a1, G6
14 419 50,84 | 152.1 ﬂ?. a2 44,42
15 25R | G1. 00 155. 0 105, 11 47. 63
16 160 | G1. 55 156, & 112. 50 51,07
17 Bl 01 92 157. 4 115. 72 i3, 40
18 I 46 G1. 70 156, 8 1I2. 84 51.23

—— : -

The number of children measured was 24 G626, of which 13,722 were boys and 10,904
girls. The following are somne of the conclusions of Dr. Bowditch:

1. Maximum yearly growth in height and weight occurs in boys two or three years
later than in girls.

2, Large children make their most rapid growth at an earlier age than small ones,

@ Inboys at 1l years of age there is remarkably slow growth in beight anid weight;
a similar period lmt. less marked in retarded growth is found in girls at 9 years of
age.

d. At about 13 or 14 years, girls are during two years both tuller and bheavier than
boys at the same age; thongh before and after that period the reverse is the case,
The prepubertal peviod of aceelerated growith ocenrs earlier in girls ithan boys. This
fact may acconnt for the temporary saperiority of the girls,



1096 EDUCATION REPORT, 1897-98.

5. Children of American-born parents are taller and heavier than those of other
nationalities. The relation of weight to height is as follows: Below 58 inches boys
are heavier; above 58 inches girls are heavier. Dr. Bowditch illustrates how healthy
growing children, during adolescence, may vary within a range of 4 or 5 per cent
on cither side of an average. To determine how much wider the variation may be
without passing the limits of health would necessitate a very large number of
observations,

MILWAUKEE SCHOOL CHILDREX.

These results were obtained by George W. Peckham. The coneclusions from his
study are:

I. Rate of growth is such that the boys are taller until the twelfth year and
heavier until the thirteenth; between 13 and 15 the girls are both taller and
heavier; after 15 the boys excel the girls; girls nearly cease to grow when about 17
years of age.

II. Children of purely American descent are taller than children of foreign-born
parents; but children of German parcnts ave heavier; Irish children are taller than
the German; greater height is due to stock or race,

III. School children in Milwaukee are taller than those in Boston; boys are
heavier also, but girls are slightly lighter; superiority of height may be due to less
density of population; the struggle for existence is not so severe; urban disadvan-
tages are fewer in Milwankee.

1V. The height of American-born men is modified by density of population.
Urban life decreases stature from five years of age on,

V. Growth of Germans is much modified by residence in this country through
one generation. In intermarriage with Americans, the offspring seem to take the
height of taller parent.

¥I. The sitting height in girls is less than in boys until the tenth year and then
greater till the sixteenth year. From 15 to 18, sitting height in girls inereases only
2 inches, but over 4 inches in boys. At 14 the lower extremities of girls almost cease
growing, while those of boys increase 4 inches between 14 and 19,

ScHooL CHILDREN oF 3T. Louvls, Mo.

In 1892 Dr. Porter stndied the school children of St. Lonis, securing results from
33,500 boys and girls, as to weight, height, length and breadth of head, vital
capacity of chest, acuteness of vision, and nationality of parents. The larger part
of the measurements weres made by the teachers. The classification of pupils is
irrespective of nationality ; the children were weighed in indoor winter elothing;
the shoes were taken off when the standing height was measured.

It is the opinion of Dr. Porter that weizht may Dbe looked npon as an index to
physical development; and that weight also has a very close relation to strength.

The general conelnsions from the following table (No. 1) are that there is a phys-
ical basis for precocity (brightness) and dullness, Dull children arve lighter aod pre-
cocions children heavier than the average child. Medicerity of mind is associated
with mediocrity of physique.
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EXPERIMENTAL STUDY OF CHILDREN.

TasLe No. l.—Arverage weights of St. Louwis schoolboys.

| Xin-

| der-

-garlnn.

|
43.27
|10, 64
15.26
20,70
48.2

21,80

- i =13
Es8EEsE
[ 51 =
-

1097

Average weighta distributed by grades.

1T. 11T,
a2.ia
23, 05
at. 82 LT8G
24, 66 | 20. 02
G760 [5O.20
26,13 | 26.90
G1.10 | 63.57
27.74 | 28,80
65,65 |67.77
29,76 | 30. 77
0,65 T1.86
32. 06 | 32 63
T4 i
33.60 | 34.96
BG4
28, 42

|
LY.

72.37
32 BS
15.24
34. 17
s1.04
a7, 20

00,68 |

1. 17
f5.71

4. 81 |

¥I. | ViL.
74.12

. 65

71.58

&5, 3l
83,09 | 86,588
38 a0, 42
87,76 | 92.28
30, BY 43, 33
G538 (106,16
db, 12 48, 20 |

116600 102

52,93 | 46.51 |

| ¥III.

e

82,20
&7, 33
04,22
44. 59
104,52
47. 54
114.57%
a2, 01

! High
aclhionl.

#1.588
41.72
| 103.27
41, 88
128.57
a4, 19

In table No. 1, is found the average weights of boys distributed by school grades
and the average weights irrespective of grade.
kilograms in light-faced typa.

Pounds are in heavy-faced type and

In other tables Dr. Porter shows that his results are

| snpported by means' as well as averages.

If weight is to be regarded as a good index of physical development then, a priori,
height, chest girth, and other dimensions follow the same law, as Dr. Porter shows
in table No. 2, which follows:

TABLE No. 2.— The mean and the arerage height, standing, of boys, aged 10,

— e e .

MNumber
Sehool grade. | Mean. | Average. of obaer-
vations,

in. T
Tt P e e e L 1246, 50 [ 126. 13 | 100
4 R R e ERC E S £ | 129, 30 | 128. T8 440
MR R L L e e R e TR 130, 20 120, f 436
ol e e e e B e e e T M e 131. 22 131. 9% 183

Tavre No, 3. —The mean and the average height, slanding, of givls, aged 12,

[ Number
Sehool grade. Mean. Average. of obrer-
vations,

LA LT
R 12345, (43 135, U3 T3
7 e S e S e e S b R D e 139, 4 138, 97 2T
B g 140, 08 130, 57 H5
R T A R T e R S e e TR [ 141, 140, 57 227
L L B e 141, M) 141, 80 110

Boys at age 10, and girls at age 12, may be selected, as at these ages the number of
observationa is large and the pupils are found in several grades. From the table

! Porter found the mean weight, for instance, by adding the fignres in the column,
beginningat the bottom, until the sum could not be inereased by the next number
withont exceeding 50 per cent of the total nnmber in the column,

e
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CHILDREN.

Tavre No. 8.—IFidih of head of boys, aged 10,

1099

[ Number
#School grade. | Menn.  |Averazoe. | of obsor-
vatisns,

l M. M.
B e e b i B £ e 144, 06 145, & a2
AR S R e B R R T A e Gl S e S e N 146, I8 146, 73 4=
" = S e & = 146, 71 LA, 48 HiT)
A Eazioat S 7. 46 147 21 170

The head measnrements ware made by the undergradaates of the 56 Lonis Med-
ical College.

Gratsianoff, of Russia, measored a number of children, showing that the bright
papils were larger than the dall, but the number was too limited. Sack studied
some 1,245 boys, measuring 2,600 twice. He confirms the results of Gratsianolf, that
the brighter children have a larger chest girth and are taller than the dull. Sack
found the rate of growth regnlar. Dr. Por{er arrived at his conclusions independ-
ently, without any knowledge of the results of the Russian scientist.

Tasre No. B.—Mean of the weights of boys of mean precocity and dwllness compared
with the mean weight irrespective of scheol grade.

e a5

| | i AMean ir-

Mean pre. | Mean dull- 3 respective
Age. cocity. ead. AMean. | ol sehool
( | ! grades.

Pounds. | Powsds. Povnds, | Pounds.

7 48. 64 | 46, 60 47. 66 47. 73
8 5450 51.50 | 52 5d 52 58
a4 58, G4 o6, 12 GT. 38 | o750
10 . 15 G0, 95 | 02, 50 | G2 48
11 689, 57 GG, BE | 08, I 68, 47
12 75. 24 | FE 20 | o | 74, 61
13 81. 00 77.36 | 79.18 | T0.85
14 6. 57 £5. 60 | BE. 13 | B4, 08
15 105,27 . TR 100, 62 | 1040, 20
15 120. DG 105, D0 | 112 498 114.17

Tavre No, 10.—Mean of the weights of girls of mean precocity and dullness compared
with the mean weight irrespective af school grade.

Moean ir-

| |
Mean pre- | Mean dull- | d reapeetive
Age. cocity. TS | Mean. ut’lﬂﬂllml
grades,
1
| Porads, | Pounda. | Pounds, | Founds,
| T 46, 96 | 44.68 5. 32 45, 84
8 &1 20 40, 52 i), 36 i, 35
b 566, 25 54. 328 03, 28 3. 17
10 G, 34 50. 44 i), 39 G0, 46
11 GG, T3 G 84 i3, 78 0. 64
12 T4. 59 TL.72 74,15 T3. 2
[ HE. 43 El. 30 43,41 BT
| 14 0 61 | 02, 00 04, 30 91,94
| 185 104, 54 | 100, 03 | 102, 28 10, 20
| 18 113. 21 108.30 |  110.85 | 110.06 |
| |

From the two preceding tables Dr. Porter concludes:
1. That the comparative vate of growth of dull, mediocre, and precocious children
of the same sex is the same at all ages from 7 to 16, inclusive.
2. That the aceeleration in weight preceding puberty takes place at the same age

in dull, mediocre, and precocious children.
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3. The pointin the period of accelerated developinent at which girls become heavier
than boys is the same in the dull, the mediocre, and the precocions,

These conclusions of Dr. Porter are based nupon both means and averages, but how
far they are applicable to individuals he does not think ean be determined from the
per cent data; bot notwithstanding this he thinks the results of his research war-
rant the following practical deduetion:

4. No child whose weight is below the average for ils age should be permitted to enter a
school grade beyond the average of ils age, except after such a physical eramination as
shall make it probable that the child's strength be equal to the strain.

THE GROWTH OF FIRSTRBORN CHILDREXN.

Measurements of children in Toronto were made by Dr. A. F. Chamberlain and in
COakland, Cal., by Prof. Earl Barnes, under the general supervision of Dr. Boas, who
finds that firstborn children exeel later-born children in stature as well as weight, and
that this difference prevails from the sixth year to the fificenth in boys. The material
is not suflicient to show whether the same is true of adult males. The difference is not
large, but it occars with snch regularity that there ean be no doubt as to its reality.
It would seem that the greater vigor of the mother at the time of birth of first child
and ihe more care she can give them than to later-born children is the canse that
gives the firstborn the advantage; but it is interesting to know that the relations
of size existing at the time of birth are reversed in later life, for the weight and
length of new-born infants increases from the firstborn to the later-born children.'

WorcrEsTER (Mass.) ScHooL CHILDREN.
GROWTH IN BODY, HEAD, AND FACE,

In 1891 an investigation of growth of the Worcester school children was made by
Dwrs. lloas, West, and Chamberlain, assisted by Drs. Bolton, Reigart, and Professors
Lee, Russell, and others.

TapLr No. 11.

: : Avera ! Avera Average
= pilie - Average sit- Ien"thgﬂ' | hrmdlhg:f hmmllﬁgnl' Cephalic index.
Blature. ting beight. headl. head. | face.

Boys. | Girls. | Boys. | Girls. :l}u}'a.rﬁirlm:llﬂyu.' Girls.| Boys. | Girls. | Boys.  Girls.

e r— | ————

I
|
|
| M. | Mwm. | Mm. | Hm. | Hm. | M. | Aha. | Mm. | dwm. | Mm. | Mm. | M.
] ! 1, 097 1. 074 Gk 0BG 176 | 174 140 LB 114 112 | 79,56 T 40
g 1,137 1, 113 Gl4 G153 177 | 172 142 ) 114 114 78,14
T 1,150 | 1.175 642 w51 179 175 142 140 117 114 | 78.42
8] 1.283 1,214 GGG B5G 180 174 143 141 116 115 | 78.71
9 12700 1 1,266 G380 LITE: 181 176 144 140 120 117 | 79.63
0| 1,340 | 1,328 T08 B8 182 177 45 | 142 120 118 | 80, 30
11 1,388 | 1,3%0 722 TG 183 180 144 | 142 121 120 | TR.FD
12 1,429 | 1 47 T4T Th7 183 180 145 | 143 122 122 | 78. 40
13 | 1,476 | 1,470 T% TR 184 151 47 | 145 1 123 | 7850
T
845
862
885
]
B
BE
887

4| 1,548 | 1,637 B0 187 | 183 47 | 14 126 125 | TB. 60

2332333333 3
g

15 [ 1,622 ) 1,570 B2 188 184 148 146 129 126G | 7859 ]
16 | 1,658 | 1,584 RIT 191 184 149 | 144 130 126 | 77.81 43
17 | 1,085 | 1,504 EBhD 1530 185 150 146 141 127 | TR.H ]
18 [ 1,500 | 1,581 Bhl 102 186 151 147 14 129 | 8.8\ 38
W 1,713 ) 1,583 25l 192 183 150 145 L 129 | 78.33 6
2 1,739 | 1,580 B 195 182 152 147 136 120 | 77.88 a1
21| 1,705 | 1, A0 B 102 186 15 145 138 1% | 79.20 3G

e ——— e — - R

| H. Fasshender in Zeitsehrift filr Gebnrt<hiilfe nnd Gyniikologie; Vol. ITL, p. 286,
Stuttgart, 1878,
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Tasie No. 11—Continned.,

B e — - e —

Relative bremdih | Relative breadih | Kelative sitting | Relative lesgih | Average weight
of face to length | of feee to breadth height to | of head to 1tmll|-da_
Age. | of heal. of hewl. staturo, | stature, avoirdupois).
Boys. | Girls. | Boys. | Girls. | Boys. | Girls. | Boys. | Girls. | Boys. | Girls.
5 4. 51 64.27 | B0, 05 BO.92 | 55,34 &G, 27 16,0 16,2 42. 63 30, 36
[i] 3. B0 64.98 | B0.07 Bl.86 | 66.20 0o, G 15.8 15. G 4. 43, T
7 G4, OB 65. 60 | B0, B2 82.03 | 5d.68 bd. 63 15. 3 14.0 48, a7 47. 86
B 64, 44 65. 85 | B0, 01 B2. 44 | 54.05 i, B4 4.6 4. 5 i, 51, 60
a 65. 34 66.61 | 8210 83.58 | 5960 53. 50 14.2 13.0 5o, 81 57.37
10 65, 87 06,65 | 82 T1 B3, 35 3. 52 bl 37 13T 13. 4 6, 51 G3. 52
11 6. 08 0. 17 B3, 67 B3.73 52, 42 h3. 63 13. 3 13.0 T1. 00 Gif. 04
12 0. 14 G8. 12 | &3 60 A5, 67 52, 26 52. 42 1% 8 12. 4 T8. 15 79 T4
13 66, 88 67.77 | B4.30 g5.35 | 51.B7 53,53 | 1.6 122 B, 13 7. 66
14 67.21 68. 40 | 85, 56 86.06 | 51.83 52. 70 f 12.8 11.49 L 80, 10
15 68. 15 G68.65 | E7. 31 20, 80 | 51.97 52. 88 11. 6 11.8 112. 21 105. 00
16 6. a7 63,76 | BF. 20 B7.03 | 561.99 5. 30 11. 5 1.7 123. 58 108, 00
17 G8. 83 63, 50 BY. &4 B7.82 | 62,52 a2 | - 1.4 11.6 132. 91 115, 00
18 69, 30 G0, 38 B8, 18 B87.75 | 52.23 B3.o0 | 11.3 11.7 133.17 120. 00
19 G3. 95 T0. 34 H8. I8 88. 37 | b51. 36 61. 71 11.2 11.6 142, 62 118. 25
20 6, g2 an, 5B B, 61 87.71 561. 00 53,74 11.8 11 For B jobar i et 1 115, 75
2 T1. 06 EB.EEI 20, 77 BE, G4 | 52. 09 53. 75 1.3 | L B R 118.12
1

Table No. 11 gives the observations made in the Worcester primary, high, normal,
and two private schools. The number of individuals measured was 3,250, the ages
| ranging from 5 to 21 years. There were different nationalities; about 66 per cent
| were native American, 20 per cent Irish, 7 per cent English and Secotch, and 6 per
cent of various nationalities.

We present in substance the resnlts as given by Dr. West,

LENGTII OF NEAD,

In the measurements of the head the girls were less than the boys in length of
. head thronghout the whole period of growth, and consequently thronghont life.
| The difference in length, however, varies considerably from year to year, being, for
| example, 3 millimeters at the ages of 11, 12, and 13, and rising as high as 6 milli-
meters before and 7 millimeters after that age. The annual inerease is very irregular,
periods of growth sometimes alternating with a cessation of growth.

In girls the greatest length of head is reached at about the beginning of the
| eighteenth year; in boys the head continues to grow until at least the age of 21. The
| period of greatest annual variation in increase seems to be before the eleventh or
twelfth year in girls, and after this age in boys,

BREADTH OF HEAD.

The breadth of head presents, like the length, periods of alternate growth and
cessation of growth. The girls’ width of head is less than that of the boys', but the
. difference is less about the cleventh year; from this age until the fourteenth year
. the development is parallel; then the difference increases. The age of maximum
. width in girls is about 17, in boys not until 21,

GROWTH OF FACE OF GIRLS,

There secm to be three distinet periods in the growth of the female face, the first
ending about the seventh year and the third beginning about the fifteenth year.
There is an abrupt transition from the types of one period to those of the sueceeding.
| There is a sudden shooting up of the widths to almost adualt dimensions at about the
| age of 8 or 9, offset by the equally sndden disappearance of the distinetively ehild-
| ish characteristies at the age of 11. These peculiarities appear also at the ages of
12 and 14, suggesting the very slow growth of some children until the ages of 8 and
14 respectively are reached, and then a very rapid development of each individual
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to her proper position in the series. Axel Key fornd the same to Le true as to the
total height of Swedish children.

In the second period very many of the forms are already adult. From the fifil to
the tenth year, inclusive, the growih is somewbhat slow, abont 6.5 millimeters in all,
but for the next four years, the perind of adolescence, the growth is 6.2 nnlh-
meters. From the fourteenth year on there is very little advanee, the maximum
sceming to be reached at about 128 millimeters in the twentieth year. Comparing
this growth with that of the male face, it is found that the male face, with perhaps
a single execption, is larger for the same period of life and for the same years, grow-
ing more rapidly and grewing later in life. Taking all the cases after 20, the advance
is far beyond the breadth attained at 19, rising to abont 138 millimeters. At alont
9 years the two types approach very near, and as found in the caze of height by
Bowditch in Boston and Peckham in Milwankee, the female face may for a short
periodl become the broader; but, aecording to Dr. West, further investigation is
necessary to determine this point. The present investigation Ly him was made on
2,500 persons of both sexes,

There are four points to be noted. First, the time of growth in the diameters of
the heads and faces of girls is shorter than in the case of hoys. 8eecond, np to abont
the twelfth yenr these diameters grow more rapidly in girls than boys, while after
this age the opposite is the case. Thinl, by an apparently sudden rise in the annnal
rate of growth in the girls, their diameters approach much more nearly those of the
boys during the eleventh, twelfth, and thirteenth years. Finally, the average
annmal rate of growth in the diameters of the girls’ heads and faces is nearly nni-
form daring the two periods before and after the eleventh to the thirteenth yéars.
In the case of boys it is considerably greater, actnally and relatively, after than
before. Between the fifth and eighteenth years the length of head of bovs inereases
16 millimeters; in the same period the breadth of head increases 11 millimeters and
the width of face 18.5 millimeters. The corresponding measurements in the ease of
girls increase 12, B, and 17 millimeters, respectively, for the same period of fime. A
comparison of the annual increments of the length of head and of the lreadth of
head seem almost to suggest an alternation in growth between the two diameters,
‘This is further suggested by the alternate rising and falling of the cephalic index.

THE CEIMHALIC INDEX.

Althongh the cephalie index is quite irregnlar in its annual stages, vet there is a
certain genernl regularity, showing three periods, to wit, from the fifth to the
eleventh, the eleventh to the sixteenth, and the sixteenth year on, in girls; from the
fifth to the tenth, the tenth to the thirteenth, and from the thirteenth to the eight-
centh in boys. The cephalic index for girls is for the period of growth higher than
that of boys, except at abount the ages of 9 and 10,

RELATION OF BREADTH OF FACE TO BREADTH AND LENGTH OF HEAT.

The breadth of face grows mueh more rapidly in proportion to the growth of the
head in breadth and length. In proportion to the length of head the width of head
and face of girls is generally greater than that of boys.

BTATURE.

At 5 years of age the boys are taller than the girls; but the girls appear to eqnal
them atthe seventh year, and continue thus np to and including the ninth year, after
which the boys rise again above the girls for two years. At abount 12 years the girls
suddenly become taller than the boys, continning until the fifteenth year, when the
boys finally regain their snperiority in stature. After the age of 17 there scems to
Lie very little, if any, increase in the stature of girls, while ihe boys are still growing
vigoronsly at 18,
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Weight, stature, and sitting height are somewhat parallel, bat with miner difier-
ences. In weight, the girls seem to reach their maximum average at 17, the boys
‘eontinning to inerease in average weight until a much later period iu life.

SITTING HELGHT,

Sitting height is in general parallel to stature in rate of growth. In the cleventh
year, nearly a year eavlier than in the case of stature, the girls exceed the boys, who
do not rezain their superiority until the fifteenth year, about half a year later than
in the case of stature. 1

The greater part of the growth in stature, up to the twelfth year in the case of
girls and until the fifteenth year in boys, is made in the lower limbs, while after
| thiese nges it ismade in the trunk. Except for abent iwo years thronghont the
| period from 5 to 18 the limbs grow more rapidly than the trunk in boys, while in the
lcase of girls the period of great comparative growth is divided nearly equally
| between the extremities and the trunk. Except from about the seventh to the tenth
| year the yrunk is proportionally longer in girls than in boys; after the thirteenth
| year the difference is much more marked.
| As Uefore shown, the diameters of head and face in girls grow more rapidly than
lin boys up 10 12 years; less rapidly after that age.

By comparisen it will be seen that in stature and sitting height the annual rate
of inerease for girls is considerably less after 12 years than before.  The boysmaintain
the same rate thronghont. The results show that women reach maturity before men,
except 28 to weight; girls complete their growth by the eighteenth year.

COMPARISON OF LEXGTH OF IEAD TO STATURE,

Until ihe fifteenth year the length of head of girls is less in proportion to their
stature than is that of boys to their stature. At 13 the ratio of the boys’ length of
head to their statore suddenly drops, while that of the girls gradually rises, in-
dicating that in the adult the heads of women are proportionately longer than those
| of men. This is also true of the width of head and the width of face.

MEASUREMENTS IN THE Prprnic ScoooLs oF Jowa City axp OTueEn PLaces,

Dr. .i. Allen Gilbert, of the University of Iowa, in his researches on school chil-
dren in Towa City and other places finds the following resnlts (about 100 of cach age
| were tested):

I PAIN THRESHOLD,'

The results show a rradnal decrease of sensibility to pressure as a rale from 6 to
119, boys hging less sensitive than girls throughout. Girls reach vearly the minimuom
of sensibility at 13. At this age the boys begin to show the most rapid falling off of
| sensitiveness to pressure, so that up to the age of 14 the difference is nearly the same
for both sexes, the average difference being about 4 kilograms, but subsequent to
this time the difference inereases until 19, when there is a difference of more than a
| kilozram between the sexes. :
| Pain tfests for boys at 15 reach 820 grams pressure, the lowest mean variation
being 330 grams at the age of 16 for girls. Age produnces a gradnal and for the most
| part regular deerease in the sensibility, but the mean vaviations are not so regular,
but vary from age to age, there Leing apparently no law, except that the mean
@ variation is less for girls than for boys, which is to be expected, as the threshold for
paiu is lower for girls than for boys,

! Pain threshold mayx be defined as the point where pain begina to be felt.

Ll
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WRIST LIFT. °

[nerease in strength is very regnlar and marked thronghont the development of
the child, but having the same marked dividing point in the rapidity of develop-
ment at the age of 14 for both sexes, boys beginning their most rapid inerease at
that point, while girls begin slightly to retard their rate of development. Boys
have a greater strength at all ages, but the difference is not so marked till 14, and
at age 19 a boy lifts about twice what a girl does. At 6 the difference is only 0.5
kilogram, at 14, 3.5, and at 19, 13 kilograms. The mean variation begins to increase
at the same age nt which there is a ehange in rapidity of growth for both sexes,
The mean variation is less for girls than for boys, largely beeaunse the girls have
less strength.

LIFT WITH ARMS,

The results of this test follow about the same law as in the wrist 1ift.

ESTIMATION OF LENGTH BY ARM MOVEMEXNT.

Accuracy in judging space by movements of the arm increases with age. There is
an underestimation of distance translated from the sense of sight to the muscle
sense. DBoys are less aecarate than girls from age 6 to 10; then the reverse is the
case till age 19, boys becoming more accurate than girls. The time element is
probably the canse of underestimating distance. The eye makes a rapid sweep in
judging of distance, while the arm is gradual in its change of position. The mean
variation decreases with age, with no indication of difference between sexes,

ESTIMATION OF LENGTH BY SIGHT.

To find at what age children begin to make accurate estimates of special dimen-
gions was one of the main aims of this test. This ability increazes very rapidly
from 6 to 11, and more rapidly with boys than with girls. Boys are more accurate
than girls, with the exception of the ages 6 and 14. At age 6 the child estimates the
line at about one-fifth its real length, making it 10.7 centimeters when it is 50.8 ecenti-
meters long. The child does not seem to have & proper conception of the matter
until 9 or 10 years of age, girls having accurate judgment about two years later
than boys. Up to the age of 15 distance is always judged shorter than it really is;
after this age it is estimated longer than it really is, the most acenrate age being
between 15 and 16. However, the line is judged larger and longer as age advances,
The reason for this, perhaps, is that the older the person the more careful he is to
divide the space in equal parts with the eye rather than looking at it as a whole;
filled space is overestimated. The mean variation decreases for both boys and girls,
that of the boys being greater than that of the girls previous to age 9 and less
enbsequent to that age. .

LUKG CAPACITY.

Boys have a larger lung capacity than girls at all ages. The difference is not so
large from 6 to 13, but snbsequently the difference between the sexes increases very
rapidly. At 6 the boys have an advantage of 65.7 enbic centimeters; at 13, 283.6
centimeters, while at 19 the boys exceed the girls by 1,610.5 cubie centimeters.
Here, as in the lifting tests, the girls reach their maximuam at about 13, while at thia
aze the most rapid growth for boys begins.

WEIGHT.

The weights were taken to an acenracy of two ounces. The general law is shown
in all previous measurements of children, viz: Before the age of 11 boys are heavier
than girls; from between 11 and 12 to between 13 and 14 the order is reversed and
girls are heavier than boys; after this time the order is again reversed and boys are
heavier, Girls grow most rapidly from 10 to 15, boys from 12 to 17.
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The mean variations are largest in the period of fastest growth, increasing up lo
puberty and decreasing after that. Irevious to age 11 the mean variation is about
- the same for both sexes. During the period in which girls are heavier than boys
the mean variation is larger for the girls, the reverse being the case when the boys
become heavier.

HEIGIT,

The same general rule applies to the growth of both sexes as in weight. Boys are
taller than girls till between 10 and 11 years; the girls then become taller till about
14, when the boys again lead. Girls advance more slowly after 15 than before that
age. The mean variations, in a general way, follow the same law as in weight,
increasing till after the period of most rapid growth and then decreasing as rapidly
as they increased.

VOLUNTARY MOTOR ABILITY.

The number of taps made in five seconds is given. For the first three years the
girls tap faster than the boys, but from then till 19 the boys excel the girls. There
is a gradual increase in rapidity of tapping for both sexes from age 6 to 19, showing
an increase of about 15 taps in five seconds, the boys of 6 years tapping 22 times,
while the boys of 19 tap 36.7 times in five seconds. Mean variations for voluntary
motor ability increase greatly just previous to the change of growth for both sexes,
reaching the maximum at age 10 for girls and at 13 for boys. Mean variations for
fatigue also point to irregularity at this period.

FATIGUE,

Fatigne was expressed in per cent of loss in rapidity of tapping. This was ealen-
lated after tapping for forty-five seconds. The per cent of loss in rate of tapping
decreases with age, rirls not losing as much as boys.

I'ULSE.

With exception of age 6, the boys’ pulse is slower than the girls' until between 10
and 11; faster from then till between 13 and 14, and then slower again from 11 on.
There is an increase of pulse during the age of puberty in both sexes, being more
marked in boys than girls,

TESTS AS RELATED TO MENTAL ABILITY.

There is in most of the tests very little evidence of any direct relation between
mental ability and acunteness in the tests, yet in some there is sufficient relation
for special mention, In estimation of length by sight, except at ages 9 and 13, the
bright subjects make a more accurate estimate than the dull ones, Between 15 and
16 the dull snddenly change from an nnderestimation to an overestimation of true
length., After age 14 the bright show nearly absolute accuracy, the average and
dull ones being most acenrate at about 15 years of age.

In graded weight there seems to be no constant relation between physical devel-
opment and mental ability. From 10 to 14 there is a marked diifference, the dull
children being mueh heavier, while at other ages there is no definite indieation., In
respect to height there is no constant relation with mental ability. The same is
frue of lung capacity until age 10 to 15, when the duller children have the largest
capacity, but after 15 the distinction disappears.

In voluntary motor ability, with the exceptions of ages 10 and 17, the bright chil-
dren tap fuster than the dull enes, the difference beivg very warked. The bright
lose more in their rate of tapping by the fatigue induced,
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BENSITIVE TO COLORE DIFFEREXCES.

Ability to distinguish different shades of the same color increases with age. Asa
rule at 7 marked irregularities oceur in all the curves whiech require mental action

" or discrimination, The average is slightly in favor of the girls. The boys excel the

girls at 6, but at 17 the girls take the lead. With the boys 22.3 per cent failed to
diseriminate at all; in the case of the girls only 18.7 per cent failed, so the final
balance is in favor of the girls,

FORCE OF SUGGESTION.

In this experiment large and small bloeks were compared, being exactly alike in
weight. Owing to this difference in size the child's judgment as to what the blecks
would weigh by muscle sense was so influenced by suggestion from the eye as to
what their relative weight should be if judged from sight that at 6, for example,
they thought there was a difference of 42 grams between them. At 7 they were
inflnenced more by the suggestion of sight than at 6, making a difference of 45 grams
between the blocks. The influence of snggestion gradnally inereased, reaching its
maximum at 9, where the average child thought there was a difference of 50 grams,
which is almost as much as the weight of the blocks themselves; that is, 55 grams.
From 9 to 17 the influence of suggestion gradually decreased, the mnscle sense
becoming more corrective of the suggestion given by sight. On the whole, variation
decreases with advance in age,.

REACTION TIME.!

The time of simple reaction decrenses with age. Boys and girls at 6 when aver-
ageil together react in 20.5 hundredths of a second. This decreases to age 12, when
the time is 18.7 hondredths of a secomd. From 12 to 13 no inerease is made; from 13
there is a gradunal increase until 16, when the reaction time 1s 15.5 hundredths of a
second. Boys are quicker than girls thronghont.

As to mental ability, bright children react much more quickly than dall. The
average reaction time of all ages for bright children was 20.7 hundredths of a sec-
ond; for average children 21.03 hundredths, and for dull children 22.4 hundredths
of a second.

NEACTION TIME WITH DISCRIMINATION AND CHOICE.

The length of time required decreased with advance in age, whileability increased.
This is the ease with other mental tests.

In girls development between 6 and 7 i3 for some reason arrested, but boys suffer
no retardation. Starting at 53.5 hundredths of a second, they continunally increase
from G till 13. From 13 to 14 they suffer slight loss, after which they gain till 17,
losing a little from 15 to 16. At 17 the time required for boys is 30.5 hundredths of
seconil.

From 6 to 7 girls increase the time from 51 to 52.8 hundredths of a second. After
7 they increase in ability very rapidly till 12, where the length of time is 37 hun-
dredths of a second. From 12 to 13 they lose much, requiring at 13 41.5 hundredths
of a second, which is no better than they required at 10. After 13 they increase
rapidly, with a small loss from 15 to 16, similar to the loss of the boys at that age.

Boys are superior to the girls in this test. The average for all the boys of all
ages is 39.8 hundredths of a second, and that of the girls is 41 hundredths of a
gecond.

General comparison of sex shows the boys to be superior.

| Reaction time is the time between the application of a stimulus and the resultant
reaction.
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GENERAL RELATIONS AXD COMPARISONS,

Marked changes in the development of the ehild are funnd about the age at which
the change of growth occurs; that is, from 12 to 16, the most striking results heing
at about 14. Many variations are comparatively regular for the two sexes until
about the age of 14. The change in variation is largely due to change of growth
at this age. Girls complete to a great extent their development a year or two before
the time the Loys have just begun their most rapid period of growth.

In pain threshold, arm lift, wrist lift, and lung eapacity the girls reach their
maximum at 1. Comparing these tests with those taken at New Haven, it seems
probable that a girl has largely completed her physical development before the age
of 14 or 15. Comparing New Haven sehool ehildren with those in Iewa City, in
lang capacity, the lowa children excel at all azes. In height they are about the
game at the age of 6, but at 17 the boys of Iowa are 2.6 centimeters and the girls
2.2 centimeters taller than those of New Haven. In weight, at age 6 New Haven
boys and girls are, respectively, 2 and 4.2 pounds heavier than the Iowa chil-
dren, but at age 17 the Iowa boys and girls are 12.3 and 2.6 pounds heavier. This
is probably due to the difference in environment. Boston and Milwankee school
children are still lighter and shorter than either New Haven or lowa school children.

Comparing weight and height with mental ability the results are negative,

Graded weight, lung capaeity, and wrist Iift follow approximately the same law.

ResEanrCHES oN NEwW HavEX ScHoolL CHILDREXN.

Dr. J. A. Gilbert, in his researches on New Haven school children, gives the fol-

lowing results:
MUSCLE SENSE.

By muscle sense is meant sensitiveness to weight., There is a gradual increase in
ability to discriminate between w..-iEhta from the ages 6 to 13, At 6, the worst year
for discrimination, the least perceptible difference was 14.8 grams, with 38 per cent
of nondiserimination; at 13 years, only 5.4 grams, with 2 per cent of nondiscrimina-
tion. At 6 thers is o large difference of 5.8 grams in discriminative ability in favor
of Loys. AtT they have the same ability with the girls. From 13 to 17 the Loys
excel again. In general the superiority of boys increases with age.

The enrves for diserimination and mean variation agree in general; thus, when
power of discrimination decreases, variation decreases for the corresponding period.

Marked changes in {the curve for variation represent changes in growth.

RELATION OF THE DMFFERERT TESTS.

Weight and height eonform almost exactly to the same rules. In both very slight
differences exist between boys and girls until puberty.

After 12 girls gain very little in lung eapacity, while the boys do not begin their
real growth till 14.  Not only the physical enrves, but those representing the mental
aspects show that the turning point in life comes later for boys than for girls. The
three physical eurves correspond generally; variation inereases with advance in
years; mean variations change with the change of rate in growth. The mean
variations in the physical eurves for boys and girls are largest during the years
from 12 to 15.

The mental curves show an increase in ability with advance in years, with the
exception of the test on the furce of suggestion.

The curves in voluntary motor ability and fatigue are closely related to those for
weight and height.

The effect of puberty is very marked in the muscle sense, hut affects least of all
the discrimination of color differences.

Tests, where quickness and acenracy of action are involved, are affected in a1 most
marked way by puberty, making it probable that puberty has a greater eifect on the
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mental than even on the physical nature of man, This effect is much greater on
girls than on boys.

In compaving graded reaction with diserimination and choice, it is found that the
bright and dull aet with the same rapidity between 11 and 12, just before puberty,
but after that age the dull are much slower than the bright. By a general compari-
son it seems that all children are of about equal ability at age 11.

In general, the brighter the child the more aceurate his sense of time.

In comparing results with Bowditeh, of Boston, and Peckham, of Milwaukee, New
Haven ehildren are shown to be the heaviest and the tallest. This may be due to
the small proportion of foreigners included in the results, for Bowditeh has shown
that American-born children are taller and heavier than foreign-born children.
There is agreement as to the relation of growth of different ages.

Kaxsas Crry, Mo., ScHooL CHILDREN.

Superintendent J. M. Greenwood, of the Kansas City schools, finds that girls, espe-
cially those in the high school, learn more rapidly than boys; they stand usually
much higher in their classes, He thinks this is due to the fact that girls cease to
grow more rapidly at an earlier age than boys, and their systems bave attained, as 1t
were, a higher degree of solidity than the boys of corresponding age.

= TasrLe No. 12,

WHITE CHILDREN (1500,

Boya. Girls. _|
- :
Average | Average Aver | ATETREE
Number.| Age. |“poizht | weight. |- wmber. | Age. | T ont | weight.
Yearz. | Inches, | Pounds, Years, | Inehag, | Poundg,
340 10 52 G7.5 400 10 51. GR 65, 92
200 11 hi 70, DG 411 11 T ag. 2
405 12 o TH. 28 ] 12 54 015 g0, 64
b1 13 5. 6 87. 45 a1 13 67. 43 81. 72
447 14 68. 6 93, 45 60 14 60, &1 10, 1
133 15 62 4 111. 27 aa 15 62, 04 109, 36
120 16 63. 63 119 186 16 62, 52 111. 16
i 17 G4. 8 126. 6 BT 17 G2 0 117. 11
24 18 6. GG 136. 83 52 18 63. 118. 92
H ] 19 04 2 120, 25
COLORED CHILDREXN (1890,
28 10 oL | 7Y a0 10 49.8 74. 56
a6 11 5. 36 T8, 25 52 11 52.8 70, B
44 12 {7 S B 61 12 5d 82. k3
5l 13 111 Foil) i) 13 56, Bh 7. 145
H 14 hE. BB o3, b 44 14 5B, TH 103, B3
L 15 Gl 112.3 4 15 il 54 110, 1
0 168 Gi. 44 121.1 a2 16 [ 117
5 17 65 10 12 17 Gt 128

In the tubles above the pupils were measured with shoes off and weighed without
their wraps.

The results in Greenwood's table show that at 10 there is a little difference between
the height and weight of boys, but between 11 and 12 the girls grow more rapidly
than boys, usnally till 14 or 15, and then the boys go ahead again.

Greenwood says that from an edueational point of view there are periods in a
child’s life when growth is greatest. At these times the vital functions are the most
active in making acenmulations for the future wants of the body; at this time the
educational stress upon the system should be the least possible. Here, owing to
superabundance of inertia, both teacher and parent are most likely to find fault.
Execessive study, overstrain, late hours, loss of sleep, may destroy the most vigorous
constitutions or sow the seeds of weakness throughout life.
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GH{IW‘TH OF UH[TED BTATES NAVAL !'.:.'AI}I-:TE,

Dr. Beyer, in his study of the growth of United States naval cadets, makes the
fullowing observations (sce table below ):

From the great preponderance of blue eyes and light brown hair in the naval
cadets it is safe to consider the great majority of them as belonging to the Tentonic
Taces,

The fact that cadets come from all parts of the United States gives to the measure-
ments a more national charncter, A large percentage of the measurements wers
continned from year {o year.

An exnmination of the tables shows:

Weight.—There is an almost steady increase from the ﬁﬂ;ncnth to the twenty-third
year, amounting in all to 37 pounds, the annual inerease declining as age advances,

Height.—The greatest increase in height is between 15 and 16 ycars of age, after
which the aunnal increase rapidly declines, growth being distinetly retarded at
about 1%; then another marked increase oceurs, which closes at 21; a third increase
leads to final growth.

Kitting height.—Increase in sitting height comes to a close at 19 years of age.

Circumference of chest.—This becomes highest at 17, which it attains at rapudly
advancing rates; after 19 it is steadily advaneing, but only by small fractions of an
inch.

Lung capacify.—It reaches its maximum at 19 and continues steady or varies only
slightly.

Waisi,—Here there is a continued increase up to 23, remaining, however, station-
ary from 19 to 21, and after this it increases most rapidly.

Span of arms.—Its greatest increase is between 15 and 16, then it inereases slowly
but steadily until the twenty-third year.

Fision.—1It is significant that bolh right and left vision show a positive increase
up to the nineteenth and twentieth years. This fact seems important, in apparently
demonstrating that the conrse of study at the Nawval School and the strain upon the
eyes does not in itself diminish the degree of distanece vision in an otherwise nor-
mal eye, but that on the contrary it is advantageons in slightly increasing the visual
range. DBeyer thinks that the slight deecrease in distance vision at 23 would indieate
that the requnirements of those at sea result in undue strain, ,

Hearing.—This is affected quite perceptibly, but in a eontrary direction from
sight. There is a gradual but steady decrease for both ears, which the occcupation
of naval cadets would lead one to expect.

Beyer agrees with Bowditeh that the period of accelerated growth is prepubertal
in time. Beyer thinks it natural that the fullest maturity should be followed by a
period of retarded growth, which is shown in his figures for annual growth.

Tall boys are much more likely to have completed their growth at an earlier age
than short boys. Also short boys not only grow more rapidly and more extensively
than tall boys, but also continne to grow up to a later age than tall boys, who com-
plete their development in height first,

Height once attained is not so easily lost, but weight and strength are easily lost
as well as quickly regained, It would seem also that the ratio between growth in
beight and chest girth is diflerent for short boys from that for tall boys.
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TaBLE No. 15.—dverage mean weights and heights (in slippers), rate of increase, ele.,
of public-school boys of Worcester, Mass., and truant schoalboys of Massachusetis.

[By L. W. Kline.]*
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Weighta, Meights.

Bn_!,;ili:m];;l.hliu Bﬂ}':ﬂ%:‘ﬂgﬂfﬂnt Toya in public schiools. ;H:q.'u in truant achools.
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! The Pedagogical Seminary, Jannary, 1898.

MEASUREMENTS OF Palx OoN CHILDREN IN PUBLIC AXD PRIVATE Boioons, ETo.!

The following tables (I-VIII) give in grams the average least sensibility to pain
(by pressure) on the temples. The measnrements were made nnder the direction of
the anthor.®

TapLe L.—Measurements of all persons (givls and women) of every division, arranged
aceording to ages,  Whele number, 809,

Wearest | Number .
Right l Left
.::gemai? Pﬂl‘gﬁﬂﬂ- temple. | temple.
0 | o1 | 19 | 1,750
11 111 1M 1, D60
12 151 1, 854 1, T0%
13 123 1, 877 1, 381
14 a3 1,578 1,858
15 B 1, 8126 1, 837
16 75 2 102 1, 66l
17 G 2,119 2,130
18 Bd 2, 154 2,072
19 i | 2. 610 2,458
030 50 1,2 1,743
3040 | 18 2, 5 2, 097
40-50 13 2,179 2,088
&0 om G | 2,225 2,141

- -

! A paper read by the author before the American Psychological Association, Decem-
ber 30, 1898, Bee Psych. Rev., March, 1899,
¢ The algometer used is described on page 1155,
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Tapre VI.—Washerwomen,

[Menssured by A, O. Moore.]

| Haa_r;tl-_“;{u;nhl:r - & B ’

ages in of tﬁ:ﬂll::h h:-‘z'i;{-u
YEArs. | persons. ple. e, |
25-30 g | si29 | 3200
40-55 6 | 3om | 2950

i R | L 4, 073 3, 092

TanrLe YVII.—Business womc.

[Measured by A. O, Moore.]

Enml | Number | 1. [ B
X Right Laft
agesin | of | mn’fp]u- Lemple.

YOaTa, | persons, |

- B —

8040 5| 1,900 | 1,971
4560 i | 1567 | 2am0
0 | 1,105 ‘ 1, 550

TanLe VIII.—Self-educated women.

[Measured by A. MacIonald. |

Noarest Numhnr i Tight Left

I;g;::_;? persons. | temple. | temple,

m—

21-36 i3 1,150 1,118
4153 11 1,475 1,365
24 1, 299 1,243

CONCLUSIONS,

| 1. In general (Table I, the sensibility to pain decreases as age increases, The
| left temple is more sensitive than the right. This accords with former experiments
| (see below), that the left hand is more sensitive to pain than the right hand., There
| i8 an increase of obtugeness to pain from ages 10 to 11; then a decrease from 11 to
| 12; then an increase from 12 to 13. From 13 to 17, while the right temple increases
in obtuseness, the left temple increases in acoteness. This is in the post-pubertal
period. There is a general variation, which experiments on larger numbers might
modify (Table I).

| 2. Girls in private schools (Table IT), who are generally of wealthy parents, are
| much more sensitive to pain than girls in the public schools (Table III). It would
appear that refinements and luxuories tend to increase sensitiveness to pain. The
| hardihood which the great majority must experience seems advantageous. This
also accords with our previons measurements (see below), that the nonlaboring
| classes are more sensitive to pain than the laboring classes.!

'S 3. University women (Table V) are more sensitive than washerwomen (Table VI,
| but less sensitive than business women (Table VII). There seems to be no necessary
| relation between intellectnal development and pain sensitiveness. Obtuseness to
| pain seews to be due more to hardibood in early life.

| 4. Belf-edneated women (Table VIIT), who are not trained in universities, are more
| sensitive than business women. Giving, then, the divisions in the order of their
acuteness to the sense of pain, they would stand as follows: (1) Girls of the wealthy

. !By “laboring classes™ are meant artisang and unskilled laborers. “Nonlaboring
elasses” refer to professional and mercantile men,
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classes; (2) sell-educated women; (3) business women; (4) university women; (3)
washerwomen. ‘T'he greater sensitiveness of self-cduceated women as compared with
university women may e due to the overtaxing of the nervous system of the former
in their unequal struggle after knowledge,

5. The girls in the public schools (Table III) are more sensitive at all ages than
the boys (Table IV). This agrees with the results of our previons measnrements,
that women are more sensitive to pain than men.

These measnrements of least disagreeableness, or of threshold of pain, are approx-
imate measurements of the combination of nerve, feeling, and idea,

ResvLts or PrEvIoUs ExrrriMexTs! (1,412 PERSOXE),

Women are more sensitive to pain than men.

American professional men are more sensitive to pain than American business men,
and alse more sensitive than both English and German professional men. The labor-
ing classes are much less sensitive to pain than the nonlaboring classes.

Thoe women of the poorer classes are much less sensitive to pain than thoese in more
comfortable conditions.

Young men of the wealthy classes are mueh more sensitive to pain than men of the
working classes,

Young women of the wealthy classes are much more sensitive to pain than young
men of the wealthy classes. As to pain, it is true in general that women are more
sensitive than men, but it does not necessarily follow that women can not endure
more pain than men,

The left hand is more sensitive to pain than the right hand.

CHILDREN IN PUBLIC SCHOOLS OF SAGINAW, MicH.

MEASUREMENTS OF PAIN IN RELATION TO AGE, SEX, ORDER OF
BIRTH, AND MENTAL ABILITY.

These measurements of least sensibility to pain were made on 1,507
public-gchool ehildren in Saginaw, Mich., by Miss Ada Carman,

The instruments used were the author’s temple algometer and Collin’s
hand dynamometer, described in the section on instruments.

Before the experiments were made the pupils answered the following
questions in writing:

Name, age, sex, order of birth; first, second, or later born; color of
hair, color of eyes, left-handed, near or far sighted, nationality of

father, nationality of wmother, occupation of father, oceupation of
mother, edueation of father, eduecation of mother.

When a pupil could not answer any question he was helped by his
teacher or by the experimenter. At least 25 per cent did not know
the color of their hair, and at least 50 per cent did not know the color
of their eyes.

Most of the children were of foreign parentage and of the laboring
classes, by which is meant artisans and unskilled laborers.

The tables give in grams the average least sensibility to pain by
pressure on the temples, and in kilograms the average greatest
strength by grasp of hands,

‘In previous experiments the anthor employed Cattell's hand algometer. Psycho
lowrieal Review, March, 1895 and 1296,
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TasLE VIL.—Boys laler born.

1L

| :!LmrnSn leqst sen-| Avernge sirength
sibility to pain of grasp (in kilo-
Humber (in grams). | grims).
Kearest age, in years, of e
PErsons. | pight Left Right Lelt
iemple. | templo. | hamd. [ Dhand.
o S TR | 29| 230 16 14
Ll . = i e e oo R 49 2, 260 2, 245 18 15
R b S S e S e S i3 2 074 2,409 20 17
e e T 6 2,x7h 2, 351 = 20
S L 48 2,711 8,035 b1 =3
R B S Rt e 41 2, BOT 2, 840 & 5
- AR : siszimamsn 18 2, 8351 o803 | a3 29
................................................. 17| 22| 27| 30 5
e e S e e T 3, 141 2 M3 45 42
Taotal P P RS RS SepiE ] |_3.52? 2.493| 24 4 B
TasrLe VIIL—Girls later born.
= X Average least sen- | Average atrength
gilillity to pain of Frasp
Number {in grams). {in kilograms).
Neareal age, in Ycars. of
PeT40D8. | Rivht | Left Right Left
temple. | temple. hand. hand.
e T e T i ] 1.7&3! 1,534 11 11
S e R S - 4 2,084 | 1, 857 13 13
R e i i e s e 4 Lﬂﬂﬂl 1,844 15 13
T el - - 5d l,l]ﬂ-l.l 1, 908 13 16
S T TR S e N 2| 1,848 1,800 19 17
. R T R TR A e e 40 2, 2048 | 2, 221 20 17
e S e S e S B S e e e 26 2. 406 | 2,317 21 19
T R L g et RN o VT a1 2,498 2,33 24 23
A A R i = 16 2,491 2, 403 25 24
A A P e A e sernEs 4 2,878 4,511 bt a1
T e b e el Syl e S :m'i 2.ﬂﬁu| 1,n+:|si 1a| 16
TarLE IX.
Average strength
Average least sen- -
Number | sibility (in grams). of E':,:l’ﬁfjﬂikd“
of
PrSOns. | Right | Left | Right | Left
temple. | temple. |  hand. hand.
3506 2, 462 2, 408 25 =2
400 2 570 2 518 23 20
402 2113 1, B40 18 16
49 o REd g, 022 17 15
TasLE X.

Average least sen-
sibility (in grams).

Averago strength
of grasp (in kilo-
Erima).

Right | Left

Right | Left

temple. | temple. hand. hamd.
bt L - 1,737 1,716 16 | 13
1] EFEE e PR e e e 2,004 |, 1,808 131' 12
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The following is a summary of the foregoing tables: With both boys and girls
sensitiveness to pain deereases as age increases, and the left temple is more sensitive
than the right (Tables T and II).

Girls are more sensitive and have less strength at all ages than boys (Tables [
and IT).

In boys, sensitiveness to pain decreases in ovder of hirth (Tables 11I-V); with girls
the reverse seems to be troe (Tables VI-VIII,)

Boys with lizht hair and eyes are less sensitive and less strong than boys with
dark hair and eyes. Girls with light hair and eyes are less sensitive to pain than
girls with dark hair and eyes; they are also less strong (Table IX).

Bright boys are more sensitive to pain than dall boys and are stronger (Table X);
the same is troe as to girls.

IV.—MEASUREMENTS OF SCHOOL CHILDREN OF EUROPE.

The purpose of this part, as of part I1I, is to give in brief the results of studies
upon children in Europe. For more detailed information the reader should consult
the original articles, =

Homax GrowTi 1x Excrisn Towxs.

According to John Yeats Peckham, of England, there were very few more persons
in 1851, living in rural districts in the Upnited Kingdom, than there were in 1801,
There were on an average in 1851 in city districts 5.2 persons to an acre; in the rural
districts, 5.3 acres to a person; in the one, 3,337 persons to the square mile; in the
other, 120 only. As the inhabitants of cities become more and more nnmerouns and
influential, they must ultimately shape the future of any country., DPeckham says
that infancy and age, with all their ills, detract, economically speaking, from
the effectiveness of life and add to its burdens. Thus, the population was more
youthful than it sheuld be by the natural standard., The inference is, therefore,
that the youthful element may preponderate whether it be wisely progressive or
rashly precipitate. Dr. Lankaster, when investigating in the South Kensington
Museum, said that healthy men onght to weigh an additional 5 pounds for every
inch in height beyond 61 inches, at which height they ought to weigh 120 pounds
less one-seventeenth of that gross weight for elothing.

According to Liharzik growth is regular, and all deviation tends to produce
disease, as disease also prodnces deviation. A large head is frequently accompanied
with o contracted chest; here mental asetion may be slow—probably from deficient
supply of purified blood. Boys of small frames often have rather large heads and
are deficient in repose of character. City-bred children are usnally more vivaciouns,
but have less power of endurance (Liharzik) than children reared in the country.

Exayixarion o HeiGnrs, WeIGHTS, ETC., oF HUMAN BEINGS IN THE BRITISH
EMPIRE.

In the report of the anthropometric committee of the British Association for the
Advancement of Science in 1880, are given the results of observations in over 50,000
individuals, In Table 1 below is shown how growth degenerates as we go lower in
the social seale; there is a difference of 5 inches in average statures between the
Dbest and worst nurtured classes in the community.

There is a constant but more or less uneven growth in height, weight, chest girth,
and strength of arm, increasing annually np to 16 or 17, and then rapidly diminishing.
Between 11 and 14 the rate of growth in height is almost uniform. A#t 15 it begins
to advanee more rapidly, at 16 still more, at 17 it falls off by more than one-half,
and after this deereases rapidly. The same is true in regard to weight, except that
the rate begins n year earlier.

The growth of chest girth is uniform up to 13, when it beeomes double and then
follows nearly the same conrse as that of height and weight, except that it continnes
higher at 17 and 18.
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The growth of strength is not so regular. Tt doubles at 13, making no advanee at
. 14, bt making a great advanee at 15, continning longer and diminishing more
slowly than height and weight.

CorLonr o FYES axD ITaIR.

Dr. Beddoe in a limited number of observations (1,027 in all) has found much
difference between women of 13 to 23 and women over 25 years of age. In men the
greatest change takes place from 20 to 23, while in women it is earlier. Green eyes
do not ocenr with black hair, nor do so-called black eyes with the blackest hair,

 which often accompanies dark-gray eyes. Dark-blne eyes are rare with reddish hair,
but often accompany dark or even black hair. A larger number of observations
would probably enable young people to be distinguished from adunlts through the
color of eyes and hair.

From this table (No. 1) of Charles Roberts' will be seen the relative statures of
boys of the age of 11 to 12 years under different social and physical conditions of
life. The zigzag line running throngh the means shows the degradation of stature
a8 the boyvs are further and further removed from the most favorable conditions of
growth.

TapLe 1.

: : -l -
| M‘&‘ﬂ;ﬂ‘_‘“ Elementary schoola.
Taotal A : — :
number ﬂfﬂﬂl’s 5. Factories and g’r‘l}' Indus-
Height. of o cultur-| 4 s workshops. e trial
13;]{?::; try. | Upper|Lower| alla- | Copl lums. [Schiools.
J towns. | towna. hommun. tovrns: | Coiin: e
| trj’. tl'}".
g s e |
B0 fches. o ooeaian. i o l e [ e T | 17| P S -a-lu i [ s e
B inched. coonneas 16 2 3 ) 2 el e e [ L
Einches. . ........ a5 ] ] -] B ] SR . B ki
BT inches. ... ...... 6 11 17 13 4 4 5 b T 1
SEinches ... ...... 118 n 23 2T 14 4 11 3 15 S
Boinches. ... ccaax 230 28 H ] 57 32 15 18 17 | e
Blinches..ccceeaas 320 %] (154 47 1 bifi] b | 48 2
Sinches.......... 361 15 58 47 26 b | 33 Bi 4
62 inches.......... 41 14 a7 Gl o a6 b2 50 118 (1]
Blinolies. - conacana avo (] 25 41 1] 23 45 57 123 10
B0 InEheR. v uruneen 367 7 23 - [ 11 46 61| 140 | 11
A9 inches. .ovveee-- 258 2 B 0 + 14 12 B | 40 114 11
4B inches.....-.--. - L) TR 3 1 T 4 11 20 70 10
47 inches. ......... 3 4 i T 5 13 i} (i
iﬁinmm.a_““..... - 1 1 i T 7 3
ﬂgr‘:‘“ s L T e et 1 ]E }
ches. .. 4 hET b
42 inches. .. =, 1 8 [
A2 inches. . ....... 1 114 it
Total.......| 2,82| 10| 204| 92| 34| 11| 28| sa| so| 68
- Average height, B ___| __| Y _|_—1__ ST PR Do Ee
Hil‘lcllﬁu I.jnin‘l': oaa| DS BD 54 08 53, B3 53. T &0l 5260 8217 51, 566G 51, 50 o0, 02
cun height, |
F inches ..........] 5&5 5.0 | 5.0 53.5 | 10 | 58,5 52,0 §1.5 51.0 50,0

GROWTIL OF THE SANE AND INBANE.

Dr. Robert Boyd, of England, from examinations of 2,086 persons in an infirmary
and 528 insane, gives among other results the following:

The body and internal organs arrive at their full size between 20 and 30 years of
age. In children especially the body is attenuated by disense. The average weight
of males is greatest from 70 to 80 years, which may be explained from the fact that
many die at earlier periods from eonsumption,

! Manual of Anthropometry, London, 1878, pn‘ga 32,
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The mean weight of the male brain was at all periods above that of the female,
Boyd thinks this is the probable cause of the large number of stillborn male infants
as compared to females, 51 to 32, The highest average weight of brain in both sexes
is from ages 14 to 20 years. The next highest was in the males from 30 to 40, and in
the females from 20 to 30 years,

GrowrTH OF Boys 18 BRESLAU,

Carstiidt, of Breslan, gives the results of 4,274 measurements in the £ llowing table:

TaBLE 2.
Homiberl P ! Growth in
Age, T T -
e height. ﬂ?-;;:" One year.

Centimeters, | Centimeters, | Centimelers.
nrum-"--.--‘"""""""'!i'llIiiIl'l'i'll-iI'!'!'!'r- H’ lms EEES S S SR EE Y A EEEEE e sy
T iy e e A e e 147 111.8 o T e S R
TR o o Sl S iy 113. 8 2.0 | i
T I o e e e P et 189 116. 8 3.0 |, sareass
B R e B s e R 197 118. 0 21 5.1
Ef;‘eam“......................;_........““ 189 121. 6 By ) L T
R s 174 158.7 21 4.8
T P e e S i e i e P e s s - 157 1260 T [
L e e e s 204 128 5 2.5 4.8
L e e e o e e e e 232 130, 8 e s s T
11 years... S a7e 133. 3 2.5 4.8
11k vears. . 2 S 317 135, 6 R s e
TERNTR S o E s i T LR e Do s 298 138.1 25 4.8
b T o R e R e By e 385 140.4 b i e
B WRETE . & i i e e e i T e 20 141 3 N 5.4
13k YOATE . ccccvniciiiisssasninsranasasssiinns - 24 145. 8 T e
p LT o - e S S SR I 200 140, 1 3.3 5.8
A e s e e e e 157 152. 3 B B 1R .
L T o e e S e R e S 125 156, £ 4.3 7.6
154 yoars. ... 5 104 150, 9 5.8 6.2
16 years..... 75 162, 8 L e s
1l T S S e e e e D 60 164.5 L7 i..... e

In the four years from 8 fill 12 the growth is entirely regular, being for each year
4.8 centimeters. The greatest growth is from 14 to 15.

KEoOoTEILMANN'S INVESTIGATIONS IN HaAMBURG.

In an investigation of the 515 students of the Johannaenm, in Hamburg, published
in 1878, Kotelmann makes the following statements:

The students in the gymnasinm exceed those in the lower schools in weight and
height, more becanse of unfavorable social eonditions of the pupils in these schools,
The older the boys the more the muscles of the npper extremities grow as compared
with those of the lower, which is explained by the fact that, as they are sitting
more, the lower extremities are less active, Thus the muoscles of the legs are less
contractile as years inerease, while the opposite is true with the mmuscles of the
arms. With this is connected the further fact that the strength of the arms increases
from yvear to year with the increase of their circumference, while the strength of the
leg as compared with that of the arm is less as age increases.

The development of the superficial facia, which inereases with weight of body in
thie older pupils, is not only greater than in the younger pupils, but increases greatly
with the growth of the muscles in the older scholars.

The time of puberty is of the greatest importance for the whole development of
the body, since not only the height and weight, but also the muscles and strength
of the upper and lower extremities, the chest girth and long eapacity, all at this
period inerease the most. The only exception is the inerease of fat, which is some
what irregular at different ages.
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The lung capacity increases with age faster than the length of body. Following
is the table of Kotelmann:

| | Relation of
Longih of | Lunz capac- | length of

—— e

Age,in years. Tnil v, ity. body to lung
| ¢i|.]1:'|.::|l'_".",

|
Cendimetera, Culiie e,

BRI T ok o e o o et e o e B e e 128, 5 | i 1:15.77
TR R e T R S 190.75 | 1,865.45 | 1:14.26
e R T R T SRR e T A R 135. 06 2 021, 6 | 1:04 22
T e L e e 136, 81 5177, 41 1:15, 56
b U R S R el R SR S 143, 09 2 270, 25 1:15 80
e R TR T L R e e e e e 148. 84 2, 496, 15 1:16.76
T e i SO e 164. 19 2, 757, 60 1:17.88
T B e R R T R R e R 161 85 | 3, 252, 07 1:20. 12
e R R e e e e 166, 80 | &, 65, T2 1:21. 29
I R R R R R SR A SR S ey 1648, 39 | 3, 686, 11 1:21. 89
19 years .....~ R e I e e o 166, 86 | 3, 801. 25 1:23. 32
T e A R e S A R 167. 19 8. 026, 02 1:33.48

Wintrich also confirms the conclusions from the above table.
But, on the other hand, the weight of body inereases with age faster than the lung
capacity, as shown in the table which follows:

TapLe 4.

Weight of | T Rul:iﬁlun ?I'

s . cight o JingE capne- | weight o
Age, in years. il © ity body to lung

capacity .

Kilagrams. Cedeic e,

L e e e T e e 25, 55 1,771 15 1:60.32
R e e e i P e ST 6. &0 1, 865, 45 1: 60,37
A s e e e B e S e 20,22 2,021, 66 1:60.18
R e e 42,34 2. 177.41 1: 67.51
e B B e R L e S e S e LD i 4. 01 2, 270. 28 1: 66. 75
R e R e [ L e e R 48, b6 2,484, 156 1: 64, 07
R e e R L e S R o e e e 43. 65 2. 757. 60 1: 63.18
A e e PR ﬂ.uﬂl 8,252, 97 1: 65. 04
BT o vniis oo sk s n R A e e e RS e L s L 54.03 | 3,554, T2 1:65.77
B e i e i 6 A ol R B A 754 | 3, 6ae, 11 1:84.28
L R A e e e e R L R e 58. 76 | 3, 861, 25 1: 66. 22
R e e T P e o G, 40 | g, D, 0 1:85.01

Vierordt has arrived at similar resnlts hy combining the figares of Schunepf for
lung capacity with those of Quetelet for weight of body.

CHILDREN OF FREIBERG 1N BaXONY AND OF THE WHOLE KINGDOM OF SAXOXY.

Dre, Geissler and Uhlitzsch, by comparing their measurements of the school children
in Freiberg with those of the Kingdom of S8axony, found that the children in Freiberg
are smaller. They found also that in the common schools of Freiberg the children
had a higher average height than children of the farmers in the snrrounding towns.

There were in all 21,173 children—10,343 boys and 10,830 girls—studied, from 6} to
144 years of age,

ED 95——T1
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MeAsUREMENTS OF SciooL CHILDREN IN GOMNLIS-LEIPZIG, SAXONY.

Dir. Panl Hasse in 1839 measared 2,806 school children in Gollis-Leipzig—1,386 boya
andl 1,420 girls, The average heights and weights at different ages were as follows:

TABLE 5.

o e

Height. Weight.

Age. : —_——— —— = e

Boys. | Girls. | Boys. | Girls,

|

(4TI L. Tounds, | Pownds,
e T NI - et oo T s e R MR R el 110, 2 106 3 42.7 40,0
b R SRR == 104.4 113, 7 45.8 4.7
Lo R R S 119, 4 117.7 49. 3 48.1
L o P 125. 9 124. 0 5a. 4 52.4
LO=1T airn: . o e e T e 129.1 128. 8 61.5 57.0
AL BT oo v wn s i v o i e o e i R e W e R 132.4 133.4 6.8 63, 2
L bR S S e e S B R S 1:28. 2 139, 5 69, 1 0.5
1814 WOHITH. oo sncncaatinassnsmssatoisonsasmbsnssnsdnyassnnenss 140.7 145, 1 %18 7.2
T R R e R S e e e T 146. 2 1490. 1 9.8 £88.5

The relation between height and weight should be noted. It is well known that
they stand in a constant relation to each other. In comparing these with other
measurements, the boys are not so large as those measured by Kotelmann in Ham-
burg or those measnred by Bowditeh in Boston, The girls are second only to the
Boston girls. The children of Goblis-Leipzig exeel in weight and height those in
central Rnssia measnred by Erismaun, those in Turin mensured by Pagliani, those
in Poland measured by Landsberger, in Breslan by Carstidt, and in Freiberg by
Geissler and Uhlitzsch.

Comparing the poor with the well-to-do classes, the resnlis show that for boys of
the same age the height varies from 0.7 to 4 centimeters in favor of the well-to-do
elasses; for girls it varies from 1.7 to 4.1 centimeters in favor of the well-to-do. The
children of the well-to-do classes exeel also in weight for the same age; for boys
the exeess rons from (.3 to 4.7 pounds; for girls from 1.6 to 4.6 pounds. In general
the difierence between the classes is not so great as in other places, as in Freiberg
and Turin, except in Boston, where the difference between the classes is less
marked.

Hasse also gives data concerning the weak or defective children, who generally
can not attend school regularly. BSuch children are usnally abnormally developed
or have some chronic ailment. In the primary schools 9 per eent belonged to this
class. A striking fact is this, that in many cases these children in certain years
were over normal; that is, were taller and heavier than other children. This sug-
cesta that there is a certain normal relation between mental and physical develop-
ment, the finding of which is one of the aims of anthropometry.

MEASUREMEXNTS 07 CHILDREX IN LAUSANNE, SWITZERLAND,

In November of each yvear Dr. Combe measured the children in Lausanne, arranged
according to the month in which they were born, giving averages for the month as
well as for the year. He found that boys up to 14 and girls up to 11 developed
regularly, but from 11 to 11 the girls grew faster. The Iength of body showed
great variations, From the single month's average Combe made the yearly average
from 8 to 18, The height of hoys corresponding to the years was 117.4, 122.2, 126.9,
131.3, 135.4, 139.8, 144.4, 149, 156, 162, 167; of girls, 116.3, 121.2, 126.1, 131, 136.4,
141.9, 147, 153, 157, 163.

The height of girls up to 11 years is continually less than that of boys; then sud-
denly it increases and exceeds the boys in the fourteenth year by 1-1.5 centimeters.
Then the growth falls back, and that of the hoys is greater and continues so.
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TALLEST CHILDREX BORXN TN SUMMER.

Aceording to Combe (Table No.6), boys born in the months of September, Octo-
ber, November, December, January, and February are not so tall as those born in
the other months., Those borwr in November are the shortest. Those born in July
are the tallest.

TanLe G.

E—— i m ——— ——— SR

Avarage 'I.::t-lgt-ll of body of boys born in—

ﬁﬂ._ P T ——n x ; - — - T —— - : =
o Deo. I;um | 1als. H:Il‘.% Apr, M“_-,-,E.Inue_l.lulr. Aug. | Sept. Oct. | Nov.
| | | | | | |
G e e S e IIF.EI 118. B 117. 6] 117. 8] IIG.'EI 117. 3 ll?.ﬂ! 113-!I 117.3 117.6 116. 8 1157.0
Ry At TR 122.1) 122, 6| 1220, 123.1) 122.0) 1218 121 B 123,06 1229 1228 120. 8 121.8
Ak T T et S SR Qe 186,30 127. 4] 126, 7: 127.G| 127. 8 130, 8 ]‘.!Ii.ﬂl 128, B 126.6 126.9 126.2 126.6
THE Ty T RO e R 131.8 131.4| ];H}I.'-'i 131.4| 3319 131 6G| Ilm.ﬂi 133, 1 13040 130.9) 130.8 130. 8
LB N BITR . e s o aeme s s 1353 155,50 135 1) 1355 136.4) 135, 5 134.7) 136. 0 135. 6 L35 3 134, 0 1347
13 yoars..covememnoeneeneo| 1305 13006 130.3) 141.3| 141. O lw-ﬂi 138. 6 141.3) 14003 130, 4 130.1) 138.8
AN BATR L oy e s o R | L3 8 ll-l.ii 143, ﬂ‘l 146, '3| 145. 4 144, ﬂi 142 ir 141.?-.4' 145. 3_ 1d4. D lnl'."n.'FI 1422
| | | ]

If we examine the following table (No.7) of Combe, we will find that girls born
in December, January, February, March, April, and May show a less length of body
than those born in the other months; those born from June till November are taller.
The tallest are born in August.

TABLE T.

Average length of body of girls born in—
Aap, A L o e i S P s £
Tee. | Jan. | Feb, ."L'Enr.l Apr. I'-{n_\'%Jun--f.Tnt_t: Aug. "-:?.:.»1.:5 Get. | Nov.

— e — |
i

I

| |
! Om. | Om. | T | O | O | Oeas | O | O | O | O | Ome | O
{

8 years - Ili.é' 1166 116 1) 117.5 116.3 117.2) 1166 115.7) 116.5| 115.7] 115. 3| 116.6
9 vears | 120.8 12101 120.9 1215 121.1) 121.7] 121.7) 1207 121.3, 120.6( 1215/ 121.2
10 years. | 1253 125.7| 1258 126. 3] 126.0] 126.1| 126.9 125.6] 126.8/ 124.0| 126. 5| 126.6
11 years. | 130.2 130.4| 130.3| 120.5 1313 130.8 132.6] 130.5| 132.0, 120.4| 131.9| 131.8
12 years. | 135.% 134.8 136.1) 136.9) 136.7 136.2 137.8| 135.7| 138.1| 134.2| 137.8| 137.0
13 years. S 0.5 0.6 21 1424 1418 L3 M2 119 144 1 140.1) 143. 6] 142.6
14 years.. 145.3 146.0) 147.2 146.8 146.3 145.9 147. El 147. 8| 140.5 140.0) 145.1 145.3

The investigations of Wahl in Denmark and Wretlind in Gotenburg, and espe-
cially those of Malling-Hansen in Copenhagen, on the deaf, show that the length of
body of boys from March till Augnst inereases greatly, bat very little from Septem-
ber to Febronary. Malling-Hansen assumes that this is due to the summer vacation ;
but Combe thinks not, because Wahl has observed the same thing in children nnder
7 years who had not been at school, Combe thinks it is due to the nature of the
child, and is analogous to the influence which the birth-period has upon the length
of the body, for in both cases the maximum of body-length is found in the same
period, that is from March till August.

Bnt it may be dne, as it scems to ns, to some extont fo cconomic comditions, for
a child born in summer generally has better food and air. As we know, a large
number of parents of publie-school children are poor; in winfer they are forced to
economize more on acconnt of expense of heating, They generally live also in small
and poorly-ventilated rooms. The influence of such conditions on a very young
child would be much more detrimental than when the child is older and better able
to resist nnfavorable surroundings.
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SICKNESS 1IN BCHOOL.

Combe found sickness in gicls existing to some extent to the eleventh year, then it
increased faster than in boys up to 15.  In the case of girls, sickness depended less
on contagious diseases; it was due rather to the want of resistance, ete.

TaprLe 8. —Pereentage of sickliness in school children in Copenhagen and Lansanne.

Tioys. { Grirla.
Age. Sickly in | o | Siekly in | o '
poes s | Siekly in | woocsa s | Bickiyin o
Lﬂél::::lllil Lulmlmuu.i Growih. I Lng:::}m | Lausanne, Growth.
R | 55 Wy

Ter cent, | FPor cent. . Per eent, ! Der eent. 1 .
0T Foam. o LS R S A SR S R .0 T PORCTETCS O (.
e e G e R B s e e e s e B [ SRR R ISR T ey
bR TR R R 48,0 i 4.8 8.0 8 | 4.9
R T B R e 46, 7 43 4.7 Lo 75 4.0
T 42.5 42 4.4 57.5 G0 4.9
Jl-12years..-cccccnsacnacaas 30,6 40 4.1 i, 4 (113 5.4
B b L ERCT | o ER 3.4 33 dod L), & G2 5.5
Ia-ldyears.ccoua ciiiiinannn 7.3 bl ] 4. 6 G2, 7 Gl a1
M-1byoarg..c.ccianiinncaas 429 o 7.0 5. 1 L 5.0

From the above table (No. 8) of Combe, it will be noted that the girls attend
school at the age when they are most disposed to sickliness, as wuemia, headache,
ete,; while the boys, if they enter into this dangerouns period, have left the primary
schiools. Combe criticises especially any school plan which does not consider this
difference between the sexes as contrary to nature, for it makes at this time the
same requirements of boys and girls., The girls demand special care during the age
of puberty; their tendency to wnemia during this period, according to all rules of
hygiene, shiould be combated every way, at home, in regard to air, light, exercise,
and nutrition, and especially in school where safficient air-spaee, good ventilation,
light, and heating are demanded. Girls at this period sliould not have much house-
work to do, for it robs them of necessary exercise in the open air.

- Bize or Bopy axp WEIGHT oF SCHOOL CHILDREN IX SAALFELD, GERMANY.

Emil Bchmidt, of Leipzig, in 1892, published observations on 9,506 school children
in Saalfeld, 4,699 being boys and 4 SDT rirls.

Comparing these measurements wnh those in other conntries, Schmidt finds that
the children in Saalfeld are not so tall for their ages as Boston school children, who
from ages 7 to 10 exceeded by 1.3 to 1.9 centimeters; from ages 11 to 14, by 2.2t0 5.1
centimeters,

Compared with the children of the English working classes, the Saalfeld children
excel at age 12, by 2 centimeters; at age 13, by 3.2; at age 14, by 1 centimeler.

Danish boys at all ages are taller by 0.1 to 2.7 centimeters than Saalfeld boys,
Sweidish children are still taller by 1.8 to 6.7 centimeters.

The Turin boys of the well-to-do classes are larger than the boys of Saalfeld, but
those of the lower classes are smaller than the boys of Saalfeld. This would indi-
cate in Turin a wider distinction between the classes. The same general compari-
sons apply to the girls, with a few exceptions.

The investigations of the children of Saalleld in general confirm the results of
previons investigations. Thus it has been found that boys grow more regularly
than girls. In Danish and Swedish schoels it was shown that girls react more upon
ounter influences than boys; also that the total growth of girls during school years
is greater than that of boys.

Schmidt shows from the following tables that in the city the average size of Lody
during sehool years is less and the growth is slower than in the country. There is
more elasticity in the conditions of the country, which aids the child in overcoming
any injurious cilect of confinement in school.













1128 EDUCATION REPORT, 1897-98.

Tanre 16—Continued,

———

Lemgrh of hady. i Waight of haly. Strength of lidi,
Age. ETT | T :

Tailor. }EII"I;I;I“ Smith. | Tailor. L:Ij,‘];g“ Emith, h:ig:lﬂ Tailer. | Smith.

. . i, Kilos, | Kilos, | Kilog. | Kilos. | Kilos. | Kilos.
13 years. 138. 4 1307 138, 4 3. 52 a0, 34 &1, GB 5. 4 B0, 8 67, 0
14 years... 144. 4 144.8 1434, B HAE &7.80 36, Bk 3 B0, 1 80.3
15 years. 147. T 145.2 145. % 40, 07 40. 48 4. 20 Bl. 8 o, 6 BO. T
16 years.. 152. 5 155, B 149, 7 45, 52 46, 34 i BT a7. 1 107, 2 111.7
17 years.. 164, O 160.1 157, -!l L 51,40 51. 40 8. 7 119.9 138.0
18 yeara. . 155, 0 161, 1 1G1. 0 all, T ok 98 65284 20,8 120. 6 136.8
I'E }‘ﬂ:ll‘&----u..-. 161, 0 164, 1 165 i o2 56,75 1. 50 1230 143, 4 175.0
E .......... 164, & 164. 0 163. 3 5. 6T 5. G0 57. 10 124, 7 149.9 175. 8
21-20 years..c.... 162, & 164. 8 166, & §5. 47 ] | G1. 69 132, 0 143, 7 185. 5
26-30 YBATS. caaans 162. 8 163, @ 167.8 | = 56.91+ G1.60 E:I £ 126. 4 142. 8 1706
140 vears....... 162, 4 164, 3 167.2 os. 09 G045 3. 01 105, 0 134, & 1650
41-50 YeOrs..coeun. 164, 1 164, 2 164. 8 | o, 53 i 2, d 47. 30 12 5 168.5

The poor are less in height and weight than the wealthy classes. There is a strik-
ing offset in the difference in trades on the strength of 1ift; thus the emiths are much
stronger than the tailors.

Cuest GirtH 1N BrraTtion 0 LENGTH oF Bobpy.

As the development of the body may be expressed in its length, so chest girth can
be considered as an expression for the width of the body,

Tapre 17.—Chest girth in velation fo length of body.

Average cirenmierence of chest. Yearly increase,
Age. ’,I“-wa Jews | Ruossians Balgl'il:la Jews Jewa IRngsiana Belgians
{“bg:_";f“ (Sack). | (Sack). “f‘;‘,ﬂf“ |‘“]::§g““ (Sack). | (Sack). "«i;‘a‘“
M. A, M. M. M. Arm.
[ 17T o (R Bl il e e [y R R SR
BRI o e itk 21
oyf ] e B G R Sid 1
i1y 1 B SN S e e 585 21
i 15 B 508 8 a3
625 622 [0 G0 e
612 622 GG 652 a0
GG G2 L1511 B75 23
GT GHD 7l 6oy )
T4 GTT 6497 T30 23
737 Té Tas T42 22
Ll 25
505 30
H19 21
3T 21
Bl —1 20
BAD 17
EBD 8
BTT —3 . 0
e BIG |. | P
ﬁl—?ﬁ}aua......... EEC =7 I.. ..........

Comparing the foregoing table (No. 17) of chest girths of different nationalities with
those of the heights in Table No. 16, Weissenberg says the growth in height does not
go parallel with that of the chest. It seems that during puberty the body grows in
length at the cost of the chest development. But this unfavorable condition is com-
pensated for after puberty. Since the chest contains the most important organs to
life, and since the body during puberty should have the best of eare, conditions that
aftect unfavorably the relation of length of body and chest girth must be avoided.
" Weissenberg says that from facts already known school life exercises a bad influence
in this respect on the development of the body. According to Sack, good food and
pure air play the principal réle. The chest girth increases in relation to the length
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of body up to about the age of 50, The weight also reaches its maximnm about this
time. It iz a general observation (Weissenberg) that very thin people can become
very fleshy in old age, and that marriage has a good influence in this relation. The
increase in flesh is speeially in the trunk, chest, and abdomen, and thus the chest
girth increases. There is also the emphysematons enlargement of the lungs, which
is almost normal in old age. This also increases the chest girth.

ISFLUESCE OF AGE ox Growrn or BobDy.

The position of the extremities is parallel to the length of the body and corre-
sponds in growth. The length of the extremities is about one-half the length of the
body. Examining the following table (No. 18) of Weissenberg, it will be seen that,
like the whole body, the extremities grow rapidly np to the sixteenth year. Then
thicre is a slow growth to the thirtieth year, when the maximum is reached; then
follows a slight retrogression. The increase of the leg in length is in general up to
the tenth year less than half of the increase of the length of the body; but in the
following year the leg grows faster than the half of the increase of the body in length.
This continues up to the seventeenth year. Directly before pnberty leg and tronk
grow about eqnally, The inereased growth of the whole body during puberty is due
especially to the increase in length of leg.
~ In advanced age the leg shortens somewhat in length, due te the flattening of the
j instep, weakness in the kneejoints, and sinking of the neck in the femur.

The greatest yearly increase in the length of the foot is in the sixth year, which is
striking. Inold age foot and hand decrease. This, as in the extremities in general,
“is probably due to arthritic changes in the joints, Thus in the general shrinking of

“old age all members of the body take part.

TapLe 18.—Growth in length of the extremitics (Jews and Belgians together).

Average langth. Yearly increase.
Age. = i : .
Arm. | Hand. | Leg. | Foot. | Arm.| Hand.| Leg. | Foot.
e | — P | e e
| |
Am. | Mm. | Mm. | M. | Mm. | Mwm. | MHm;. l M.
by P 435 116 413 Ly ] B R RS L
i TR R N S Ll 122 540 182 3l b 47| 15
T ] v O SRR 455 126 ol i 1% ¥l 232 | -0
4L o T P g L 142 il 155 17 a 16 10
T R e R R SR e 520 116 il l'Jli‘t o7 | ) A
LT R e hid 140 621 202 15 ] 20 ]
T R S R e L] 143 g 211 20 6| 8 ]
R YBALD . -occonrimrninnnsrssnssnnnns 505 130 6ag 2l &0 G| Fi 10
18 yeara. cuveniccaciiiccin c s s nna s L] 1346 T2 £ 13 ] 24 G
. - GiT it ThS a7 i L] 41 10
660 | 168 78S 23 13 ] 20 b
i1 176 ga2 25 31 i a7 11
T8 I8l 240 257 il 4 27 4
it 182 BAT sl 2 4 -3 =1
T4 NG B2 i 16 3 15 a
738 184 gil L — 2 1 -1 -1
742 185 Bt poti 4 1 4 ]
73l | 187 Ell.rEll i g9 1 4 &
T4 | 185 Bt W —7T 0| —u —
L fmET it T | 186 Efid 257 L L !
- B T45 | 1EG Bl 27| =3 i 4 0
|

Ferions or GROwTIH.

Comparing the results of Weissenberg and others, there are six periods of growth.
The lirst period extends from birth to the sixth or eighth year, and is throughont
one of very rapid growth. At the end of this period the body is more than twice as
large as it was at birth. It seems that doring the fetal life the impulses received
mature a number of years after birth. These impulses are of great intensity, as
shown from the facts that the foetns at the end of the foetal life is twenty-five hun-
dred times larger than the ovam out of which it has developed.
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In the table (No. 20) of Franz Dafiner!, it will be seen that the increase of chest
girth by inspiration, with the exception of the thirteenth year, averages always a
little more than 5 centimeters. The persons measured were 180 cadets from 13 to 20
years of age, and 520 Bavarian soldiers.

Daffner observes that chest girth and cireunmference of head inerease in parallel
lines; also with the smallest height falls also the amnlleat cirenmierence of head,
and with the smallest weight the smallest chest girth., It is striking to see that the
soldiers from 21 to 22 years of age show an inecrease over the cadets in all measure-
ments except the head. Daffner says this anomaly is due to the greater mental
strain which the cadets undergo, increasing the size of the organ of mind, the Lrain,
and therewith the skull.

GrowTH o Hian, FacE, AxXD NosE.

The developmert of the head of children has been stndied but very little. It
will be interesting to give some of Weissenberg’s measurements of Jewish children,
It is to be regretted that the number measured is small, especially of the yonngest,
The table below, No. 21, i3 a combination of seleeted measurements from Weissen-
berg's tables.

The eircumference of head of the new-born chilid is over G0 per cent of its full
length of body when grown. At birth the circumference of head is abont three-
fuurths of the height of the Lody; when the child is grown it has fallen to only
one-third of the height of the hody.

Az to the shape c-f the head, it is ronnder in childhood, but gradnally becomes
longer as indicated by the cephalic index, As hefore indicated,® the maximum
length grows faster than the maximum width.

TapLE 21.

New-horn 3 _ Grrnwn
[ children 'FLHTI? “;d" BAS | shildren

(). et (GTTHT

i IET Mm. Mm. M.
Gimﬂmrﬂrﬂmﬂf hﬂaﬂ-lllllilllllliil-lll-ll-illll-rllln-qll-l ----- H-ﬁ:l' Hud i | O50
Meaximum:lampth of head - ..o sl 175 183
Maximum breadth of head ..... FPes L 47 151
Cephalic index 4.0 B2 5

P{-rcmulnfdu]!i.rura|:hu.lr.::-.1.-..: ] A s 1
Yer cent of mesccephaly . ... .

Per cont of brachy mpl:ul 48 G2
Por cont of hyporl mcinym lml_n,- ............................ 07 50 32 19
Parcont of Wl rabrachyenphaly . s b i i s n e e it e | b mmme e
15 - R T 0 T R S i P R O L S 6 a3 101 115
]il:.ignmn.im {Immutar ....................................... 829 113 122 133
I R i e L D R e e 19 26 a0 a4
L L T T S e A e R e A0 e e LT 40 47 A
Distanee hotween the oyes i R A e A P i S 21 o7 an a1
R A - e e e 702 5, 0 G, 8 [
32 EL P v e [T R RS e (S o e e e e SR R 520 1, OB 1,272 1, 631

The height of faee (Table 21) during the first five years increases more than the
other parts of the head; during the second five years the increase is small, but
larger afterwards. The width of face or bizygomatic diameter, though having a
smaller increage than the height of {ace, corresponds to it in its growth., The dis-
tance between the eyes inercases parallel with the width of head; the inereass from
birth to adult age is only 10 millimeters; at birth this distance is 68 per cent of its
full growth,

The height of nose represents the middle division of the face, which grows the
mast of all, both in width and height. The nose grows much I'J:itm in hul*rht than
in width; the nasal index du{.rﬂnﬂmg with age.

' Arch. f. Anthrop. Bd. XV, 8. 121, lﬂ.-}. 2 Sec page 1102,
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Tanne 25.

N Lo af
Color of skin. fﬁl,illl‘l'::];: | Por cout.

—

e uds ]
R L e o e e e S e e L e L e G, 184, 408 I 01, 50
B T I T e e e Ml o S . A i o 0 471, G248 8. 43

e = =

The majority of those with black hair have a brown skin (Table 26).

As we go west and sonth in Germany the number of blondes lessens. They are the
most frequent in the north.

If we take the officials of Germany, who belong to the well-to-do classes, we find
the largest number of blondes, being 40 or more per cent, among their children. In
the North Friesian Islands the percentage of blondes is 52.51.

Among the children of the Government officials, or the well-to-do classes, less than
10 per cent are bronettes.

In general, there is a relatively greater number of blondes in the conntry than in
the city.

In the mixed type blue eyes are the most influenced.

One-third of all the German schoel children have gray eyes. Another fact is that
blond hair prevails in the mixed combinations, reaching an average of 56.41 per cent.

Those with brown hair, who are mot brunettes, are a branch of the brunettes
rather than of the blondes. The hair of women seems to tora dark faster than that
of men.

TasLe 26.— Perceniages.

Bloe | Blue | Blue | Gray | Gray | Gray | Gray | Brown
ayos, | eyes, ayes, | oyea, | eyes, | ayes, | eyos, | oyes

blond | Lrown | brown | bBlond | brown brown | black | blond
hair, | bair, | hair, | bair, | bair, | bair, | hair, | hair,
white | white | brown | white | white | lrown | brown | white
akin. skin. | skin. | skin. akin. akin. | skin. slkin.

;i [ | T 6 7 8
AL e S P 31.80 | G20 I 1.41 23. 41 7.05 1.01 | 0.66 |, 13.00
North Friesion Islands ............| 5281 G, -1 < e : . 50 L3 a.ar
Prussin, 4,127,706 persons; | | |
From 6 to 8 yeara of age.......| 35.04 5. 38 1.00 | 25 32 G.47 | 1.28 a7 | 14,08
Uver 8 to 10 yeara of age. ......¢ 3B 33 G.13 | L34 | 23.73 ) 6.18 | 1 6h A6 | 1240
Over 10 to 12 years of age...... 34. 30 6. 48 1.25 219 fi. 73 | 1. 61 ~dd | 1189
Ower 12 to 14 years of age......| 41,80 606G 1.00 25,67 | T.87 | 1. 44 . a7 11. 74
Told 7ears 0f GF8 «.vceeseaneas| o259 611 L2337 | 4.0 G50 | 1.58 (. .46} 1285
Owver 14 year8 0f 00 . coccena...| 26,25 | 6,32 | 1.06 | 24.43 | 0.03 1.91 .86 | 10.18

Brown | Brown | Brown | Bloe Gray | Brown | |
cyes, | eyes, oy e, eyes, eyea, | ayves, (ther
brown | brown | black | red il red | com- | Whole
hair, | hair, | hair, | hair, | hair, | hair, | bina- | nomber.
white | brown | brown | white | while | white |tions.

skin. | skin, | skin, | skin. | skin. | skin. |

] 10 1m | a1z 18 | 14 | 15 |
BOCMBNY - - uncmsmsressontmmennsay  H70| 14| L21| w10 | wor| 0,06 0.28 | o, 758, 827
North Friesian Islands.......ccee..| 3.29 9| .55 L4 E e g . 360

Prussia, 4,127,766 peraons: | | [ i [
From 6 to B yearsof age........ | B22 .18 . B8 < 10 | .08 | L300 [ 540, 940
Over 8 to 10 years of age_ ...... 802 247 A3 Al i L0 | 00| .21 2156 025
Over 10 to 13 yeara of age...... 8. 84 2, 60 - B4 b N S G ) | 643, B
Over 12 to 14 years of age...... | 10.42]| 269 .4l Jd8( .| .07| .83 | 190,583
To 14 Years of BES «.vueneeeenns | 88| 2.45 .75 212 L1 07 | .24 | 4,070, 023
Owver 1d years of 88 . .ocveen.. | 13, 0l T, GO 1.73 L '| ] 09 | .98 | o, 843
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From an examination of Table 26 it will be seen that the darkening of the hair is
very slight in the pure brown type, and in the mixed form with gray eyes it hardly
appears, at least during school days., Buot darkening of the hair is very frequent in
themixed forms with brown eyes, yet it is twice as frequent in the pure blond type,
where it reaches the highest per cent.

Hair o Orner Nartioxanities ComMpanen Wit Hair or GERMAXS,

In comparing the results of observations of school children of other nations the
following table is made from Virchow’s data. A striking part is the small number
of blondes in Switzerland., This may be due to the fact {Virchow) that the conntry
districts wera not so thoroughly studied.

TABLE 27,

| Wumber of | Brown
3 Bra- | Blomd |
Country. Lﬂfi]lllul‘::l Blondes. nettes. | iy Inutlii::::iqk

e

Per eenl, | Per cent.
G s o R e S e | 8,758, B2T 31. 80 14. : !

TR T s e Rt M e BOR B8 ..ot o
Bl baemlaml ot e e s e e T S 4065, GO0 11. 10 ﬁ:

ey Seat e D e O TR e e M LT ]

|
B ORLt  E  d mP sici s wanmsat RO UPT OO0 L st -l g bt

e PRI e rr - = ——

Loxag HEAD Aa¥D Broan HEAD.

About all European peoples show two different forms of head, a long and small
and a short and broad head. Formerly in Germany the long head prevailed, being
called the Germanic type, but in recent times short, broad heads have increased, till
now they constitute the largest number.

ReELaTioN oF CoLor oF SKIN. Hamr, Axn Eves,

The color of the skin, which stands in a certain relation with color of hair and
eyes, iz an important characteristic for distinguishing races, but in Germany, as in
other Enropean countries, there is no uniform relation. Blond and brown people
follow one another in most places, and to-day only a few peoples are wholly blond.
It seems a8 if brunettes were incressing daily. According to Virchow, if it conld
be shown that the long-lheaded people were blond and light colored, and the short-
headed brunette and dark colored, the course of the mixture and the spread of
different peoples (also in prehistoric times) would present valnable information.

There is in typical individuals of a race a more or less constant relation between
the colors of the skin, hair, and eyes. I'requently all are darlk, often they are all
light.

éE-.'imimw assmnes that sinee there was never a dark race with light hair, although
originally bloud hair ean become in adult age dark, that those persons who between
the ages of 6 and 14 have blond hair shonld be considered as belonging to a blond
race. There is no race of which the skin, hair, or iris is wholly without pigment.
Albinism is a pathological condition. No delinite lines can be drawn dividing blondes
from bronettes. Every individual has a tendency to darker shade.

The majority of children are born with blue eyes, but with very many the hlue
goon changes into a brown. This change begins in the first week in life; afier two
years the permanent color is in most cases determined.

The change of color in the hair is mach slower. The majority of children have
Dlond lair at birth. It beecomes dark gradually, sometimes not till after puberty.
The same is generally true of the skin, only the darkening proeess extends further
into later life. In white races elderly people always have a more colored skin than
young people; the difference is more of quantity than quality.
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EXPERIMENTAL STUDY OF CHILDREN. 1141

V.—P8YCHO PHYSICAL AND ANTHROPOMETRICAL INSTRUMENTS OF
PRECISION IN THE LABORATORY OF THE BUREAU OF EDUCATION.

INTRODUCTION.

A thorough study of any human being ean not be made without
instruments of precision. Sueh an investigation of living man is one
of the most recent tendencies of science, It isparadoxical that manis
the last object to be thoroughly studied by man. Iustruments of pre-
cision have been employed more extensively, perhaps, in the study of
the abnormal, as illustrated in criminology,! but it is time they were
used in the investigation of normal man.*

An instrnmental method of inguiry is a more exact way of aseertain-

~ ing the effects of mental, moral, and physical forces upon the body, of

many of which we are unconscious. The faets thus obtained bear the
clogest relation to new questions in the development and education of

man,
LIMITATION OF 1THE SENSES.

Science in its efforts to seek the truth has a special difficulty to con-
tend against; it is the defectiveness or limitation of our senses.
Instruments of precision are for the purpose of correcting these defects
by inereasing the scope of the senses, so that, when truth may be
found, it may be deseribed more fully and determined more definitely.

In ancient times there were instruments to measure the weight and
height, ete., or what is called the static condition. Subsequently
dynamic movements, eleetric currents, variations of temperature, ete.,
were studied, but our senses were too slow and confused to determine
these conditions, so instruments were necessary to measure the very
small in time and in motion.

ThE GrAPIIC METHOD,

The graphic method was employed to translate those changes of the
activity of forces into the language of the changes themselves, which
words can not do. Writing consists in signs more or less conventional,
but the graphic method is mnatural; it is a universal langunage, as
expressed in the line or the curve,

Descartes inangurated the graphic expression of ideas, This method
was then soon used to represent diverse variations, as the comparison
of economical and social phenomena. Tables were published in Eng-
land, then in France, showing the cifrves representing successive vari-
ations of population, wealth, agricultural production, ete. Since then
this method has been enlarged so as to apply to all sorts of things. It
gives clearness and conciseness to its representations.

Instruments of precision throngh the graphic method furnish a mode
of expression and a means of research. KEvery science accumulates
facts and observations and compares them to show the relation of

— — e o — -~

12ee  Edocation and Pathosocial Studies,” by author, reprint from Reports of
the Commissioner of Education, 1889-90 and 1853-94,
# Bee page D1,




1142 EDUCATION REPORT, 1807-98,

canse and effeet. Those comparisons are the more important the larger
the number of data, but this often gives rise to extreme complexity.
The graphic method can reduce these data to a curve that will give
clearness and definiteness to their meaning, Nature's processes are
often so complex that it is impossible to give attention to many asso-
ciated phenomena at a time. Instruments of precision with their
tracings can record the different movements.

The intention of this chapter is to give a general idea of the more
recent instruments of precision,' especially those which apply to the
nervons system.

INSTRUMENTS oF PRECISION,

'erhaps one of the most useful and important iustruments of precision is the
kymographion, which is a sort of typewriter for the laboratory.

Fi. 1.—Lilwig's kymographion.

The kymographion (fig. 1) is an instrument to furnish nniform motion. It records
experiments by movements of a marker or index on smoked paper, which has been
wrapped around a revelving eylinder. The kymographion of Lumdwig furnishes
motion to the eylinder or it may be used as & motor for other light apparatus.

The cylinder is brass and rotates by clockwork. A sheet of glazed paper is
wrapped around the cylinder; one end of the paper is gummed and is joined to the
other end. The paper is smoked by holding the eylinder over a paraffine lamp,
candle, or gas jet. After the tracings are finished the paper is removed from the
drum or eylinder and passed through a thin varnish, which when dry makes the
tracings permanent. In the most recent form of the instrument, a8 in the figure, the
eylinder can be plmml in mthel a vertical, tlmgnnnl or horizontal position. Any

—— MY e — S
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gpecl between onoe revolution in five seconds amd one in abont an hour can ba given
to the eylinder. The eylinder can be moved along its axis to a distance eqnal to its
length without interrupting its rotation, thos making it possible to record tracings
of great length. The adjustments are such that many variations can be given to
tho spead.

In the nse of the kymographion other apparatus is required, such as electrical time-
markers (ligs. 10 and 11), tuning fork (fig. 6), tambours (figs. 12 and 13), ete. A
special leather case was made for the kymographion in the laboratory of the Burean,
80 a8 to make it portable, but one must exercize much care in carrying the instrument.
The maker of the kymographion is Petzold,' of Leipzig.

THE POLYGRAPH,®

The term polygraph is in general a French name for an instroment nsed for a
purpose similar to that of the kymographion or kymograph. The instrnment hero
showu is a portable polygraph of I’rofessor Marey. The eylinder is 180 millimeters

Fui. 2.—The pulyvgrapli.

long and 70 millimeters in diameter, and revolves at the rate of 1 centimeter n
second. Two tambours, A, are fastened on two rods below, on which they can be
moved, Two valves with rabber tubes are fastened to the tambounrs.” There is a
place for glazed paper, varnish, ete., in the box. The instrument is easy to carry and
convenient for experiments outside of the laboratory.

The eylinder goes by clockwork, whieh is wound by turning the button at ihe
end. In order to stop the cylinder, one blows into the rubber tube marked with an
arrow. To start it again one draws the air out of the tube. To render the cylinder
free to revolve, the button to the left is turned to the left. This is necessary o
smoke the paper on the cylinder. To connect with the elockwork again the button
is turned to the right. The maker is Verdin, of Paris,

The swall polygraph (fig. 3.) is a French instrument. The eylinder can be made
to revolve, varying at the rate of once in five seconds to once in thirty seconds.

' See list of instrument makers at end of this chapter.
*Marey, Circulation du sang, 2e édition, page 342,
*Bes page 1149-1150.
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Different speeds ean be obtained by changing the p-:-.slth:-u of the wings (a) of the

regulaior. The one in the laboratory of this burean has been made portable by
having n case made for it., The maker is Verdin, of aris,

Fia. 8.—8mall polygraph.

HIPP-CHROXOSCOPE.

The standard instroment for measoring time relations is the Hipp-Chronoscope
(fig. 4). It comsists of clockwork moved by a weight. There are two dials, the
hands of which ean be thrown in and ont of
gear. Either a glass or a wooden case covers
the clockwork. This instroment measures
to thousandths of a second. In using this
instrument, electric keys, commutators, bat-
teries, testing apparatus, ete., are required.
Maker, Krille, Leipzig,

THE VERXIER CHROXOSCOPE.!

The essential part of the instroment is the
pair of nonequal pendulnms at the left. The
longer of these is of such a length as to make
one complete swing (i. e., to traverse its are
and return to the same point) in 0.80 sec-
onds; the shorter makes a complete swing
in 0.78 seconds, thus gaining 0.02 seconds at
each of ita swings, and fixing the unit of
measurement of the ivstrument at omne-
fiftieth of a second. With these rates, if
both pendulums start together, the shorter
will gain a whole swing of the longer, and
they will be together again after forty of its
swings; 0.80—-0.02=—40, If the shorter starts
later than the longer, it will gain, as before,
- - at the rate of one-fiftieth of a second per

¥i6. 4.— Hipp-Clironoscope. swing; and in order to know in fiftieths of

a second the interval by which it started

Igter, it will only be necessary to count its swings until it catches up; and in gen-
eral to measure any short interval it will only be necessary to siart the longer

' Professor Sanford has given a detailed acconnt of his instrument in the American
Journal of Psychology, vol. 9, No, 2,
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pendulnm at the beginning and the shorter at the end, and to connt the swings of
the shorter up to and including a coincidence, The number connted is the interval
expressed in the units of gain—that is, in fiftieths of a second.

The Lase of the instrnment ig of cast iron, On one corner of 1t rises a column T4
inches high, which, with the little platform supporting the keys, is cast in one picce
with the base. From the top of the eol-
nmn an arm extends forward over the
base 3} inches. The peodulnms are re-
leased from the keys at the right in the
cut,

While the instrument is primarily in-
tended for demonstration purposes, yet
it can be used for research where o unit
of one-fiftieth of & second is sufficiently
small.

The instroment can be obtained at
Clark University, Worcester, Mass.

TUNING-FORK STANIY.

In fig. 6 below is represented a tuning-
fork stand for making clectrieal contact
50, 100, or 200 times per second by means
of tuning forks the vibrations of which
are electrically maintained. Any of the
tuning forks can be fixed in the slot in
the heavy east-iron block. A platinum
wire A4 projects vertically downward :
from the lower prong of the fork, and o R ehronoscope. (Sanford.)
at each vibration dips into a enp con-
taining mercury and completes an electrieal eircuit. The current thus formed is
taken 1o a small alectro-magnet B placed between the prongs of the fork. The
ebonite block supporting the electro-magnet and the mercury cup can slide along a
rod C to suit the lengths of the various forks. The level of the merenry in the eup
can be adjusted by a serew plunger. The mercury can be kept clean by passing a
qunt.imimm stream of water over its surface. The supply of water must be taken to
the instrument by india-rabber tubing., The amplitude of the vibration of the fork
ean be varied by a lateral adjnstment of the eleetro-magnet; a vertical adjnstment

Fii, 6.—Tuning-fork stand.

also allows the electro-magnet to be fixed at an equal distance from each prong of
the fork. The feet should stand npon three picees of india-rabber tubing ; when this
is done the vibrations transmitted to the table are lesgened, and the fork vibrates more
readily. Maker: Cambridge Scientific Instrument"Company, Cambridge, England,

PENDULUM CHRONOSCOPE,

The pendulum chronoscope, as represented in fig. 7, was designed and constructed
by Professor Seripture,’ of the psycho- ph;fmcal In,’lmramh of Yale University.

'El’.udmﬁ from the Yale psy nhulugu..jl ln'lml,ut.ur_}, Vol. 111, IH.,L:
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This instrnment is desigued to meet the following requirements: (1) Acenracy to
the thousandth of a second; (2) ease of travsportation; (3) readiness of setting up:
(4) quickness in reading; (5) availability for many kinds of experiments on time.

The instrument contains a double bob, which is held by a eateh at the right-hand
side.  When this catel is pressed the pendulum starts ita swing, soon reaching a light
pointer held in position by a delicate spring, which it carries along. At the exact
moment the pendulum takes up the pointer it presses a eatch which releases the
mechanism beneath the base; this mechanism canses a shatter to drop, thus covering
an opening in a metal plate at the back of the
chronoscope. The person to be experimented
upou is seated at the back; a eurtain keeps Lim
from secing anything exeept the metal plate with
the covered opening. He presses a rubber button
as soon as he sees the shatter move, and a hori-
zontal bar is released running belind the scale.
The puinter swings between this bar and the seale,
and is conseynentiy stopped when the bar snaps
against the scale. The pointer starts to move as
soon as the shutter starts to fall, and eonsequently
any time that elapses thereafter will be indicated
by the distance throngh which the pointer travels
before Dbeing canght. The connection of the
pointer with the pendulnm is so delicate that it
continnes its swing nntil it is canght on the other
side.

Electrical eontacts are arranged so that the
units of the scale always indicate the elapsed timo
bhetween the starting of the shutter and the press-
ing of the button; that is, all lost time in the
action of the wechauism is taken up in the scale,
whieh is marked in hundredihs and half-hun-
dreths, which, by the eye, can be easily divided
into lifths, thus giving records in thousandths of
a second.

Froi. 7. —Pendulum chronoseope, e ¥ !
{Seripture.) Por reanctions to souund, the shuiter is so ar-

ranged ns to etrike with a noise; for reactions to

light, coloved cards are placed in a holder Lehind the shutter, or a reflecting sarface

at this puint receives light from the side and sends it through colored glass or gelatin,
The instruoment is made at the Yale laboratory, New Haven, Conn.

A LOCATION REACTION APPARATUS.

I'rofessor Fitz, of Harvard University, has designed an instrument for the purpose
of testing the power of an individual to gaickly and accurately touch an objeet
swildenly diselosed in an unexpected position. The apparatus is so devised as to
require the subject to make a movement of the finger from the end of the nose to
gome portion of the are of a eirele of which e is the center and whose plane is at the
level of his elbow. The whole arrangement consists of a loeation apparatus, error
index, pendolum chronoscope, pendulum and index clamp, release, ete.!

Three positions, A, B, and C, fig. 8, nre selected, so 4s to give a wide range of
wovement. The object to be touched is a white spot half an ineh in diameter
placed at one of the points without the knowledge of the subject. There is a screen
in front, which ean be arranged to fall so as instantly to disclose the spot. Thero is
a pendunlum ehronoscope (fig. 9) in connection with this, which measures the mterval
of time between the falling of the sereen and the touehing of the white spot. The

e == - S -

'For complete deseription, see Psychological Review, January, 1835,
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error of the movement and its direction is determined by the apparatus for that
purpose.

The chronoseape (fig. ) has a balanced pendulum, total length of which is 12
inches, and 8o weighted that the time of swing is abont a seccond and a half. The
pendulum carries a small index that may be clamped instantly in any position on
the scale, which is graduated in hundredths of a sccond by o falling weight, The
pendulnm is held in preparatory position by means of a hook conunected with the

Fii. B.—Location apparatua. (Fibe)

armatnre of an electromagnet. When the screen falls the cirenit is broken and
the pendulmmm ecarrying its index is released. The remaking of the circuit by the
touch of the subject’s finger releases a clamp and catches the index, so that the time
may be read upon the scale. Irofessor Fitz measured some of the clements making
up the differences which exist between individuals in their power to do eertain

Fig. 9. —Pendolum chronoscope  (Fitz)

things reqniring quickness and accuracy. The differences were found to be quite
considerable, and there was an apparent lack of coordination between time and
error. Those who were gunick were not necessarily less acenrate than those who
were slow. The table which follows gives results suggesting the wide range of
individual ability.




1148 EDUCATION REPORT, 1807-98,

TapLe 1.—Differences in individuals in quickness and accuracy.

Maloa. Femalea.
Time in gconds, I |
i Igé'?nhﬂﬂg Per cent | Average fl!":‘ulf_.lf Per cent . Averag
FilnklE: of total Crror, e of total. | error.
ZT= 30.. AR N R AR AR R 11 G2 11.1 1 1.5 10.0
R | R SRR S R e e e T 48 2.5 1. 05 12 18.0 9.4
45— Efur..............“....--....,,,,.." f4 a1.0 B, 25 18 26.0 7.8
L R N ) ] 17.0 0.0 25 25. 0 7.2
B T e e 18 11.0 8.2 il 16.0 5.4
g A e R S e e e a 0.0 3.1 4 5.0 4.4
B R e e e e 4 a0 4. 05 e e | e i
e e O e (1] 0.0 (1711 G PR R e e o i e
3 1 H0 T e S . e e T S 1 6.0 7.8 ..........:.........,_......_...
| |

The talile contains observations on 173 males and 72 females. The first column
gives limits of quickness, the second column number of individuals, ete. Thongh
the time of the women is longer than that of the men, there 18 a compensatory
increase in accuraey. It may be that everyday activity determines for each indi-
vidual his range of error, and that time is the main element of variation. (Fitz.)

TIME MARKERS,

The form of time markers (fig. 10) below can be nsed in connection with an elec-
trically maintained tuning fork of slow vibration. A small electro-magnet moves
a lever carrying a writing point A, which marks on the surface of the paper of a
recording instrument. It may also be connected with a clock, and nsed to analyze

Fia. 10.=Time marker for smoked paper.

any other curve drawn at the same time by another instrument. Another form of
the time marker writes with ink on continuous paper. Maker, Cambridge Scientifie
Instrument Company, England.

The Deprez signal or time marker, represented in fig. 11, has very small electro-
magnets, and the parts are very light. When connected with a tuning fork inter-
rupting the carrent 200 or more times a second, it will give a good tracing. Malker,
Cambridge Scienttfic Instroment Company, England.

MAREY'S TAMBOUR.

This is the original pattern of Marey's tambour (fig. 12). The tambour slides up and
down a rad R, fastened to a small firm irow stand. An india-rubber membrane, B,
is tied over the shallow brass vessel F, making au air-tight inclosure. An alnminum
plate is fastencd to the center of the membrane and is attached to the rod 4, which
writes. This rod ean be adjusted in its connection with the brass disk so asto allow
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its multiplication to be changed. The fulerum of this rod or lever can be placed
horizentally. The principle of the tambour is to record movements which are trans-
mitted to it by means of a tube filled with air. On the iron tube I ean be fastened
a rubber tubo conveying the movements of the air to the tambour. When the
pressure of the air increases, the rod or marker A rises; when the pressure is less,
the rod falls. The increase or decrease of pressure is caused by another instrnment
with which the experiment is being made. Maker, Cambridge Scientific Instrument
Company, England.

Fig, 11.—Deprez signal.

The figure below (fig. 13) represents Marey's tambour, after the Cambridge pat-
tern. This tambour is made of a thin piece of ebonite. The india-rubber membrane
€ is held Letween the brass plate B and the ebonite D). The membrane C can be
easily replaced by taking off the brass plate B, which is screwed on. The rod E,
which eonsists of a thin piece of cane, is slipped into a slit in a small bloek of
ebonite F, which rests directly on the membrane. A thin piece of brass I is put

Fig, 12.—=Marey’'s tambour,

into another slit in the ebonite block F, and serves as an axis for the rod or marker
E. A is the brass tube on which a rubber tube is drawn conveying the waves of air
to the membrane €. Maker, Cambridge Scientific Instrument Company, England,

Frarnic BEEGULATOR.

The graphic regulator of Binet & Courlier is designed to eliminate errors frum
tracings by suppressing oscillations doe to the inertia of the marker or pen.  In fig,

14 the different parts of the apparatus are represented in their natural size. The
maker is Otto Lund, Place de la Sorbonne, Paris.



1150 EDUCATION REPORT, 1807-98.

THE MYOGRAPH,

The myograph is an instroment which shows the differences between muscles in
strength, and in the duration and phases of their movements. As the most of life's
functions are made known through movements, and as the cause of each movement
is generally a mnscle, the importance of a knowledge of muscular functiona is
avident,

The myograph of Mavey, in fig. 15, consists of n sort of bracelet made of small
strips of wood fastened together by a cord which passes through holes in each end
of the strips of wood. On the under surface of this bracelet is a rod with a plate on

Fig. ll.=Marey's tambonr, Cambridgs pattemn.

the end of it to insert against the musele, This rod is connected with a brass ves-
sel, A, which has a rnbber membrane over it, making it air-tight, and in this way
the movements of the muacle are transmitted through the air tube D to a tambonr,
and thus recorded on a revolving eylinder. The electrical excitation of the muscle
comes throngh the two wires, b and £ The maker is Verdin, of Paris.

Fig. 14.—Graphic rezulator. (Binet & Couortier.)
APPARATUS FOR MUSCULAR SENSE.

The apparatus (fig. 16) for museunlar sense is the invention of I'rofessor Miinster-
berg, of arvard University. A strong iron rod, C, alittle over an inch in diameter,
is supported by a heavy iron stand a inte which the rod C moves up and down,
being hield at will by the serew b At the end of the rod C is an iron frame which
turns upon an axis. This frame has on it two small rails upon which ruos lightly a
ear, b, with four small brass wheels. The caris held upon the track at any desired
pogition by a piece of metal, which has upon the end a small wheel ronning along
the under gide of a third rail, midway between and a little above the other two
rails. An indicator is attached to the ecar, showing its position upon the scale,
whieh is 200 millimeters long. To the top of the ear is attached a short, hollow
brass eylinder, !, into which the end of the index finger can be inserted and the car




EXPERIMENTAL STUDY OF CHILDREN. 1151

st in motion. The limits to the motion of the car ean he fixed by two clamps, .
S0 ™2

FiG. 15.—Marey's myograph.

and m'. There are two pulleys, n and n’, one at each end of the middle track. A
slring is drawn over these two palley wheels and is fastened at one end to the little

car anid at the other end to o scale pan, 8, so that the
weight of the car ean be compensated for or the move-
ment of the car made more difficult or easier. Maker,
Elbs, of Freiburg, Germany.

In a series of experiments with this instrument P'ro-
fessor Delabarre, of Brown University, determined,
among others, the following points:' :

1. These distances are considered equal, the sensible
elements of which are considered equal.

2, Therefore everything which unconsciously in-
creases the sensible elements or the strength of the
sensalions, canses distances to be oversstimated, so
that a short distanee wiil be felt to be equal to a longer
distance.

3. When the person cxperimented upon is conscious
of these canses, which make Lhim overestimate distance,
he strives to correct the error. This correction can
easily be too greatf, so that he falls into an opposite
error of nnderestimating the distancees on the rails of
the instroment.

4. These principles hold for similar movements,
whether they oeeur in succession or at the same time.
When they occur in suceession another factor must he
considered—that is, error in time; for a distance scems
longer in memory than when we execute it. providing,
of conrse, any other disturbing factors are eliminated.

THE PLETHYEMOGRAPIL.

This instrnment i3 nsedd fo measnre the variations in
the volume of an organ. One prineciple npon which
this is done is to place the organ in water in an air-
tight eylinder and measure the amount of water dis-
placed.  Archimedes was the inventor of this method.
The apparatus above (fig. 17) is to measure changes iu
the volume of the hand, a model of Frangois Franclk,
It to the tube A is fastened a rubber tube, connecting
with a tambour, it i8 evident that when the volume of
the hand inereases, the surface of the water at B will
rise and increase the pressure of the air against the

! Delabarre, E. B., Ucher :H_E-H.Egl]llgﬂﬂ!Il]:l.ﬁﬂll‘ll_l.'lgﬁl-'l; I'Tl-'l'l-";lli-.'g. 1891,

Fin, 16.— A pparcatus for muzenlarc
sense,  (Miansterberg.)
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membrane of the tambonr, making its leveor riau,hgiving on upward eurve on a
recording instrument. Maker, Verdin, of Paris.

A drawing is given (fig. 18) showing the newest form of Mosso's plethysmograph.
This is constructed somewhat on the principle of the instrument (fig. 17) just
mentionad.

Mosso's plethysmozraph eonsists of a long glass vessel A. The opening through
which the arm is introduced is cloged with caontehone, and the vessel is filled with
water. A complete description of this apparatus would go further than is the pur-
pose of this chapter, which is to give the plan and general idea of the form and appli-
cation of instruments. But it may be said in regard to the rest of the apparatus
employed to convey the results of the variations in the volume of the arm, that it
is 20 adjusted that any increase or decrease in the veolume of the arm, and conse-
quently in the pressure of the water, causes the weight H, on which is a marker K,
to rise or fall, giving an upward or downward e¢urve on a revolving cylinder.

This instroment has served particularly to determine the amount of blood in the
arm, 1t ean be applied to other researches in physiology. By making the glass tube
N small, one can see in the tracings of the
marker K the pulsations of the heart, the re-
spiratory oscillations, and the undnlations of
the vessels depending on the vasomotor center.

In experiments on the action of medica-
ments in sleep, ete., where it is necessary to
measure greater changes of volume in the
arm, & larger tube N is used. Maker, Verdin,
Paris.

THE PREUMOGRAPH,

Knowledge as to the movements of the chest
in respiration is considered of great impor-
tance. The instrument that records these
movemends i3 the pnenmograph. The one in
fig. 19 is after Marey's model. It consists of a
flexibile brass plate A A, on which are fastened
two levers, 3 and B, The plate A A is placed
against the walla of the chest; it is suspended
from the neck by cords fastened at D, and it
is held against the chest by a cord passing
around the body and fastened to both levers
BB A tambounr € is so connected with the
brass plate A A that any movement of the
chest cansez the tambour to expand or the
reverse, and this movement is carried throngh the air tube E to a tambour recording
upon a eylinder. .

Thus, fig. 20 gives a curve of normal respiration, where the rising of the curve
traced Ly a tambonr represents inspivation and the falling expiration. Types of
respiration may be studied and the effects of discase on movements of the chest
shown, :

In studying the influence of intellectual and emotional states npon the respi-
ratory movements, ihe writer, in a series of experiments, found in general that con-
centration of thought, as in mathematical caleulations or in reading, lessens the
respiratory movements considerably.

A most recent form of the pnenmograph is given in figure 21. It is con-
structed of aluminum, It is Lheld np partly by a cord around the neck. The instrn-
ment consists of a plate A, with twe movable basins B B, each covered with a
rubber membrane, making the inclosure air-tight. A cord around the body is fas-
tened to o hook in each of the membranes. Two rnbber tubes from the membrane
join at D, where they ean be connected with a tambour, for recording the expansion
or contraction of the chest. Maker, Verdin, Paris.

iz, 17.—Plethyamograph. (Franck.)
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APPRECIATION OF WEIGHT.'

The instrument consists of a box containing ten trays which can be easily removed.
Fach tray contains three weights, identical in size and appearance, but differing in

iy —

Fi. 10.=Poeunmograph. {Marey.)

Fia. 0.

e e — B e SR

I Bee * On apparatus for testing the delicacy of muscular and other senses in differ-
ent persons,” by Franeis Galton, F. R. 8., Journal of the Anthropological Institute,
May, 1883.

ED 95——T3 .
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weight from each other. The three weights in each tray form a series of gradually
inereasing weights in geometrical progression and the series in cach tray differ in
value,

It ftollows from Weber's law that if a person can just appreciate the differences
between two consecntive weights in one tray he can them also just appreciate the

Fi. 21.—I'nenmograph. (Verdin.)

difference between the other consecutive pairvin that tray. The following are the
values of the weights in each tray, where W=1,000 grains and of r=1.01:

Weights contained in tray—

Wou Boui i Senlomn ot fon e ol vl e e e et S AL TS
e e e S S e S e | L S 1
R et S e S R e e B e e e B e R
I e T s ML R S S 4
B B e e e S PR R C L DR R SO
L o o R R T s e R et e s me s T S
O s e UGl G S Rl
Mo D o e O T T SO R S e
7 J b T R e s D et e A S MR e o R BRI e T
] e e L L e . e o Rl P e Py

Each weight has engraved in an inconspicuons manner the index of the power of
r: thus in tray No. 2 the weights have the numbers 0, 2, 4, and in tray No. 3 they
have 4, 7, 10, Thas the number of each tray is the difference of the powers of » in
two consecutive weights in that tray. Maker, Cambridge Scientific Instrument
Company, England.

MEASUREMEXNT OF PRESSURE—DARESTHESIOMETER.

The barwsthesiometer (fig, 22), designed by Professor Lulenburg, of Berlin, is
constructed on the principle of a spiral-spring balance. A small knob A is pressed
upon the skin gradoally. One method is to press until the marker B reaches, say,
50 grams, then the subject closes his cyes and the experimenter gradually increases
the pressure. The subject is to indicate as soon a8 he feels the additional pressure,
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thus gwiving his least sensibility to the increase of pressure. The amount 15 recorded
by the hand B. Maker, Hirschmann, Berlin,

BARD-ELECTRO-.ESTHESIOMETEKIR.

The baro-slectro-wsthesiometer, as its name indicates, measures, the amount of
pressure at the time cleetrieal sensilility to tingling or pain is felt.

Fia, 22 —DBareatheasiometer,  (Eulenbarg.)

The instrument (fig. 23) is Enlenburg's barwesthesiometer, with auch additions by
the author as tc make it serve for an electrode. Two round stecl knobs can be
serewed on Lo the end of rod A; one is 20 millimeters, the other 35 millimeters in
diameter. At I is fastened s short rod, with ahole and serew, by which a wire can
be held, which connects with the battery. An indifferent electrode is fastened, say,
to the back of the head. We will suppose it is desired to find the strength of cur-

Fig. 23.— Baroe-electro-egthesiometsr,  {Bulenburg and MacDonald.)

rent passing throngh the eranimmn and brain. The instroment is pressed against the
forehead. The advantage is that the amount of pressare is known and can be kept
constant, whereas with the ordinary electrode the amount of pressure is unknown
and is liable to vary, so that in comparing two persons the difference in the strength
of the enrrent required to make them fecl it may be inflnenced by the amount of
pressure, rather than by the real difference in their electrical sensibility.

P c i? /e F

Fi: 3. —Temple algomoter.  (MacTonald. )

THF. MEASUREMEXT OF PAILN,

FPain is canged by applying to a sensory nerve a greater stimulation than is nor-
mal. The stimulation may be mechanical, electrical, thermal, etec. The measure-
ment of pain ean only be approsimated, and here there is often difficulty.

The writer Las designed a new instrument (fig. 24, ) which may be called a tomporal
or temple algometer,
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It measures sensibility to painful or disagreeable impressions caused by pressure,
amd is generally applied to the temporal muscles. The instrument consists of a
brass eylinder B F, with a stecl rod C running throungh one of its ends; this rod is
attached to a spring, with a marker I on the seale, measaring pressure from 0 to
4,000 grams,! The brass disk D is 15 millimeters in diameter; a piece of flannel is
glued to its surface so as to exelunde the feeling of the steel when pressed against the
skin, thus giving a pure-pressnre sensation. The whole instrument is 30 centimeters
in length,

In using this algometer it is held in the right hand, as represented in fig. 25, by the
experimenter, who stands back of thie subject and presses the disk I against the
right temporal muscle; then he moves in front of the subject, where he can
conveniently press the disk D against the left temporal muscle, Asgoon as the sub-
ject feels the pressure to be the least disazreeable, the amount of pressure is read
from the scale A (fig, 24), as indicated by the marker E. The subject sometimes
hesitates to say just when the pressure hecomes the least disagreeable, but this is
part of the experiment. The idea is to approximate as near as possible to the
threshold of pain. Maker, Verdin, Paris.

In making experiments npon both sexes the author has found women to be more
acute in sensitiveness of disagreeableness or pain from pressure than men.

FiG. 25.

In the three following tables (2, 2a, 2) are given recent measurements of pain by
Misses F. Alice Kellor, Emily Dunning, Alice O. Moore, and Alice E. Palmer.
These measurements were made with the author’s temple algometer nnder his
direction. Four distinet elasses are represented in the tables: University women
students, washerwomen, business women, as clerks and stenographers, and young
women of the wealthy elasses.

The young women of the wealthy elasses (Table 2I) are, according to the meas-
urements, very much more sensitive io pain than any of the other ciasses. The
university women are more sensitive to pain than the washerwomen (Tables 2, 2a).
The business women are, however, more sensitive than the university women. As is
well known, the majority of university students, both men and women, are not
wealthy, but simply in moderate cireumstances, It seems that the sociological con-
dition is one of the main factors to affect sensibility to pain.?

i1 In experiments upon criminals a pressure of 4,000 grams wounld in some eases not
feel the least disagreeable, A larger form of the instrument is being constructed, so
as to measure 8,000 grams pressure.

¢ For further consideration of these measurements see page 1113,
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TanLE 25,

Measwrements {(in grams) of the {east sénsibilily lo pain in young women
of the iwell-to-do classes, with temple alyometer.

[By Aliee E. Palmer, feacher of mathematios, Pittsborg, Pa.]

£ | Tight Taft | £ . Hight Loft
Age. temple. | temple, II Age. temple. | temple.
LRt ] ST S 00 | G50 | 1S T R S 1, (i 1. 100
L N s e e 750 | G || DB ORI, e i 1, D 1,000
TR ey e s G50 | L | T e 000 1,100
31Tl T R S S S BOO | oL T G50 T
ey oy (8 | - LT R 050 1, 100
Tolal. ..vvaeiiianriaanns 000 000 | AEDYenrE. .o s 1, 100 50
Avortage: oo iiiiili 785 | 725 | 16.0venrs.... i 50
—_——h T | 16D years. ... 1, D 1,050
L R DT, 1, 150 1, 200
DA yenrs. cccivnrnrasrnannnns GG A0 e 7, 300 7, 050
IO Fears . coccasssiamiinains il Tl ANOTEES ..ol w7 bz
Al L s pnmin e 2500 0500 || 3T e e e as o e 750 B30
ATRRNED. o e £33 BB0 || 171 ¥edrs.ceeee i 1, 750 1, 550
= = { B L o M S T G50
[y P e Al L 1, GOO TR | e e e 1, 500 2. 000
R I L e o rem i 50 P00 11T A FBRTH s mimim o sisin wsnis i 1, 20 1, 150
[, T R S R e e ] o | e S e e 1, 300 1,350
a[; g 7T by TR e A 1, 000 o | R e RS 1, Tl 1, GO0
i — T e e S R 1,050 | 1, 000
i 7 SRS U R | F e e 600 | 630
AVEPAEY oo et 1,062 | 1,087 i
——e—— ol s 10, 550 | 10, BO0
b I T e a5 850 Avorage ... 1,132 § 1, 200
I T e e Goa Lot — - —
I2pears.. . .ol 1, 700 LB 1 TR TBRET e e cne s 250 | 950
B pears.. oo el 0 G60 |} JB.2 FOATE. o acmern o caranian Gon | 0o
LT bl 1 RS 1. 450 1600 (I 184 FOars. ...cacieeiaaaiaon- 000 | 1, 60g
A H T PR e e e R 50 1,000 ! 1B.B ¥BATA. ccumicsnsssnssasss 1,050 | 050
g | BT e S 750 B0 |
b SO A S L 850 i I Tt e S PR SR [ d 600 | 4, 100
I58years.. ... o G50 AVETRED ...vnuan {112 § 1, s
n L 050 D50 e —
IO, T H B0 . caesnas s s manninns 1. 350 1,400 (1 181 yeams.......cceeerenanen. 800 | B30
D years. . ooeaaren i, 750 L R R R 850 | 800
A e L GO EDO
ANy s S S T 1, 650 i, Gal bl sl s T a T 1,650 | 1, 750
! ATOCAZS ccsnanncnanas 815 10
Todalc. . i e imanmana|  LLS600] 04250 2
- o R S | 959 1,017
ASTHESIOMETER.

The wsthesiometer measures the degree of ability to distingunish points on the skin
by the =ense of touch. This is called the sepse of locality, which varies in acuate-
ness according to the mobility of the part.

~_||'|r|r:\|"|,';.~'-L

Fio., 26.—Xstheziomeler,

The instrument (fig. 26) consists of a round brass rod on which is a scale. One
point A is fastened on the rad, the other point slides on the rod., Thesubject, with
eyes closed, is asked, when the two points are made to gently touch the skin simul-
tancously, how many points he feels, one or two. When he is in doubt the distance
between the two points ean be read on the seale.  This distance is an approximate
measure of his sense of locality on the skin. Maker, Verdin, Paris.
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The following table gives the the smallest distance (in millimeters) at which two
points can still be distingnished as donble by an adult and by a boy 12 years of age:

TapLr 3.

[Physiology, Landois and Sterling, 1'hiladelphia, Pa.]

i
: Boy 12 || Boy 12
| Adult. | yoars | Adult.| years
| ald. old.
| |
Tip of tunguu....,.,,,...........I L1 1.1 || Center of hard palato.......-.-. 3.5 11,3
Third phalanz of tinger, volarsar- | Lower third of forearm, volar
[ e P e (e B 1.7 Ly b e SRS N 1 W R
Redpavt of tholpa.......cccocs. 4.5 5.9 [ In front of the sygoma.........] 158 11.8
Second phalinx of finger, volar Plantar surface ot great toe....| 15,8 0
BUTTRCH. s ivoans cnseaacsnnsansnns d-4. & 8.8 | Inner surface of the kips...._..] 20.3 13. 5
Third phalanx of finger, dorsal Behind the sygoma.............] 22.8 15,8
111 T 2 Ty B G & | 4.5 | Forohent...oee ovveicacinsanans a5 G 18.0
Tipof nose _ .. ... ... 6.8 R R LT e R LS S (- o 6
Head of metacarpal bone, volar | F Backof the hand .....coccaveea.] 3LB 22.6
L [ e e R e R i g 4.5 || Under thochin. .oc.ocveaninnaas 33.8 226
Dorsum and side of tongue, white e = e e e e e 93. 8 22.6
of tha lipa, metncarpal part of TR IR T S a6, 1 3G
therhmmby.. e LA 6.8 || Sacram, gluteal rogion .. 44. 6 838
Third phalanx of great toe, plan. Forearm and feg ........ 45. 1 33.8
LU TTE o T B S 1.3 LB | T o e S < | 36. 1
Becond phalanx of fingers, doraal TUpper armn, thigh, and eenter of
LU e e B e L I e e e e 67,7 (31, 6-40. 6
e e e o [ ] 9.0
Rl G e S e s 6.0 |

THERMS ETHESIOMETRER,

The thermmsthesiometer (fig. 27), designed by Professor Enlenburg, of Berlin,
messures the least sensibility to heat. It comsists of two thermometers fastened

i
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Fio, 27.—Thermmsthesiometer. (Eulenburg.)

together as geen in the figure. There is an electrieal arrangement for changing the
temperature of one of the thermometers. One thermometer is Leated until the
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difference from the other is easily perceived; then both are placed npon the skin,
The perzon to be experimented upon is asked to say as soon as the difference hetween
the thermometers becomes imperceptible. The real difference between the ther-
mometers ia then read; this is ealled the least perceptible difference. If for one
person this difference is 2° and for another person 3°, then the former is said to be
maore acnte insensibility to heat by 19; for small differences are less casily perceived
than large differences.

The maker of the form of instrument represented in the fizure (27) is Windler,
Berlin,

DYNAMOMETRICAL JESTHESIOMETLER.

In fig. 28, below, is represented a dynamometrical westhesiometer designed by
Charles Verdin. It measures the different degrees of the sensibility to pain by pres-
sure of two points AA, on the skin. ;

It is composed of a flat steel bar R marked off in centimeters, on the back of which
is fastened a handle M. The two seales DD, which measure the amount of pressure
of the points AA, are graduated from 0 to 250 grams. They are fastened to the rods
with the points at the end and slide along the bar R, so that the points may be at
different distances from each other. Maker, Verdin, Paris,

Another algometer (fig, 29) is that of Dr, Chéron. Its purpose is not only to
measure how mueh pressure of the point A on the skin is necessary to produce pain,
but also how much the point A penetrates the skin. The amount of pressnre is
measnred on the seale D the distance the point enters the skin is measured in tenths
of millimeters on the eireular seale C. A Dbrass tube, B, slides up and down the rod
R. This tube is slid down so that its edge, E, is even with the point, A, and is con-
nected by a thin rod, R, with the scale, C, so as to measnre the amount of the sink-
ing of the point, A, into the skin as soon as pain is felt. Maker, Verdin, Paris.

HAND ALGOMETER.

The hand algometer in fig. 30 is a design by Professor Cattell, of Colnmbia Univer-
sity, New York. The body of the instrumert is made of gutta-percha. The brass
rod A, with a ronnded gutta-percha tip at one end, is connected with a spring within
the Lody of the instrument; the scale is in kilograms. The iustrument is pressed

Fia. 30.—Algometer. (Cattall.)

against the palm or other part of the hand, and as soon as the pressure becomes the
least painful the amount the pointer indicates on the scale is recorded. Makers,
Brown & Getty, Camden, New Jersey. The anthor has used Cattell's instrnment
upon 188 persons, testing the palm of both hands for pain, with the results as indi-
ecated in Table 4, which follows;
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Tanir A.—Sensibilily to pain by pressure in hands of individaals of different classes, seres,

aael naliovalilies,!
Right Iy hand. Left haml.
o e e g e e
- T
Class. numbos quiring quiring |
1 of per- more pres- | Total. ! Aver- | 4 ore pres- | Tobal. Awer-
| BONA. | aura in s surs in age.
| (right hand. | Lt haud. i
1| g i BN & Failowal o e
| i I i
| Kgme, | Kgw. |
1 | American profeasional men. .. 204 14 | .50 . 72 B| 8.2 B20
2 | American business men ... 14 G B3. 25 6. 08 6: BT | G.O5
£ | American women, nonla i t
[ | T e e e a7 13 093. 25 1,45 G, Q1.8% &35
4 | Buglish professionnl men..... 17T 0 | a5, 6l 5,00 6| B1.25 | 513
b E-:I-fi:ilh women, noniaboring i | | |
| R i 7 4 4500 &4 2| 425 632
§ | German professional men..... 6 5 .25 520 i| 0| 4.8
7 | Salvation Army members, { { |
| London.... 8 6 ThIH .15 2| GL.OD 7.682
& Slum men in LIulm‘LRnng&, 1 |
| N [ e T R B ] i 122.50 | 13.61 | 2] 1160 ) 13.27
a llnstnn army of the nncm- ' |
(11 - SRR e 14 | 33850 |
1;:- ¢ k) 16 33250 | 097 33,75 9.5l
10 | Wimen in * Maisons de To- | i
I Itrance,”" Paris...... e 0 21 0, 00 5] Bl.25]| B35
i E]nlu.ptm patients, Iatnmlg | J |
Eﬂo ................... s & 1 ‘ 0. 33 1 25. 00 | 0. 0D
12 | Odd ones, men, in Paris....... T 4 '!ﬂ‘!ﬁu 403 3| W LTS
13 Ohid ones, men, in difforent
O e e o S e s e 18 10 06, 25 5.3 5| EO.50 4.97
14 | Meninm penoral..c.occenenvnnas 142 76 11,012, 75 T.13 48 | 970, 50 G. B
1,5 Women iu geueral . ..eeeeeeue- 46 1| 23059 .01 15 | .08 508

Should these results prove to be generally true by experiments on larger numbers
of people, the following statements would be probable:

The majority of people are more sensitive to pain in their left hand. (Only excep-
tion is No, 10, colamns 4 and 7.)

Waomen are more sensitive to pain than men. (Nos. 14 and 15, colamns 6 and 9.)
Exceptions are: compare Nog. 4 and 5, colmmns 6 and 9, It does not necessarily fol-
low that women can not endure more pain than men.

American professional men are more sensitive to pain than American buosiness
men {(compare Nos. 1 and 2, columus 6 and 9) ; and also than English or German
profeszional men. (Compare Nos, 1, 4, and 6, colamns 6 and 9.)

The laboring classes are mnch less sensitive to pain than the nonlaboring
classes. (Compare Nos. 1, 2, and 9, columus G and 9.)

The women of the lower classes are mnch less sensitive to pain than those of the
higher classes. (Compare Nos. 3, 5, and 10, columus 6 and 8.) In general, the more
developed the nervons system the more sensitive it is to pain,

Remark: While the thickness of tissne on the hand has some influence, it has by
no means so much as one might suppoese, o priori; for many with thin bands require
much pressure. (Nos. 5 and 10, columns 6 and 9.)

Muscrne REanIxG.

Some explanation of musele reading and like phenomena may be suggested by
experiments with the digitalgraph? (fig. 31) and the antomatograph (fig. 32).

Figure 31 represents an instrnment for recording the unconscious movements of
the tinger, designed by Dr. Delabarre, of Brown University. The movements of the
finger are communicated by two chords, A and B, to two rods, V and H, on which
can be fastened markers to make tracings npon o revolving cylinder. Tha rods V

! Peychological Review, March, 1295,
2 We have ventored to name this instruoment,
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and H are held in a state of tension by rubber bands, which react in such a way as
to eanse every horizontal or vertical movement of the finger to bo recorded.  Maker,
Verdin, Paris. -
THE AUTOMATOGRAIH.

The automatograph (fig. 32) below, designed by Professor Jastrow of the Uni-
versity of Wiscousin, is an instrament for the study of invelnntary moveenta. 1k

Fua. 31.—Digitalgraph. (Delabarre.)

consists of a wooden frame, B, monnted on three adjustable hrass legs, raising it from
' the table a little, and enabling one to make the plate glass E (15 inches square)
exactly level. Three glass balls and polished spheres, three-fourths of an inch in
dinmeter, are placed in triangnlar form upon the plate glass; a very light erystal plate
glass (14 inches square) rests npon these bails. This erystal plate is mounted in a
light frame. A picce of paper is placed upon the plate to hide the balls; the ends
of the fingers are lightly rested upon this paper. The least movement of the hand

Fio. 32.—Antomatograph. (Jastrow.)

- glides the npper plate upon the balls, To the light frame of the upper plate A is
fastened a small rod 10 inches long, npon the end of which is a cork, C, piereed by a
small glass tube. In this tnbe is a glass rod fitting the tube snngly. The fine poing
to this rod traces every movement of the hand exactly. A piece of smoked paper, D,
is placed over a glass plate to receive the markings of the rod or pointer I'. A large
screen is useil to prevent the subject from sceing the record. The instrument records
all movements in the horizontal plane. Jastrow calls it an automatograph, becanse
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it records slight involuntary movements, The results of experiments by Jaatrow!
show that the meaning of the movements recorded depends mostly upon the testi-
mony of the subjects. In general the snbject becomes aware hisa hand has moved,
but seldom knows the direction; the movements, thongh always involuntary, are
sometimes unconscions. The subject is often surprised at the result. This and the
digitalgraph of Delabarre suggest many subile ways® in which by movement wo
unwittingly give others an idea of what is going on in our minds. Jastrow inten-
tionally simulated these movements and the result was measurably different from
the genuine inveluntary movements.
Dietails as ta‘iuatrumuut. may be obtained [rom the inventor,

THEMBLING OF THE TONGUE AND IHAND.

an fig, 33 is an instrument designed to measure the trembling of the tongne. It
consists of a brass frame B, fastened to the mouth by a braid aronnd the head. The
tongue 18 held against n litthe disk attached
to a tambour C with o brass tube A that can
be econnected with a recording tambour.
The instronment measures rather the con-
trol of the will over the movements of the
tongne. Maker, Verdin, Paris.

In order to measnre the trembling or
movement of the hand or arm the instro-
ment in fig. 34 has been devised. It con-
Fii. 3. —<Instruinent for measuring the toem- sists of a rabber membrane M, fastened to

Bling of the tongue. a small shallow brass basin C, making a

tambour, A brass disk D is glued to the

membrane M, and on this disk is a brass rod T. Different weights of 5, 10, ete.,
grams can be screwed upon the rod T. A brass tube passes throngh the handle, on
the end of which can be fastened a rubber tube K, conneeting with a recording tawm-
bour. Any movement of the
hand or arm upand down canses @- @ @ @
the weight to press upon the
membrane M, which sends a
wave of air to the recording
tambour. Maker, Verdin,
Paris.

Figore 55 is o combination
of instruments to record the
movements of tongue, finger,
lips, ete, The apparatus com-
prises a cylinder E, recording
tambour A, connected with another tambour I, A light rod T is connected with
this second tambour D. At the end of this rod, at K, is tied asmall cord, running
on a pulley P, which is fastened to a small brass rod I; this red slides up and down
freely in a brass tube. The purpose of this is to obtain a state of equal tension of
the cord for all experiments, by having the cord hold the pulley, the weight of
which is constant. As soon as the tension is obtained a button N is pressed and
the pulley is held firm, suppressing weight of pulley and cord. Then the trembling
of the member is recorded. Maker, Verdin, Paris.

Fio. #4.—Instroment to measore the trembling of the hand
and arm, '

THE I'sYCHOGRAH.

The psychograph is a new apparatus for the study of trembling. The instrument
in fig. 36 was designed by Professor Sommer, of Giessen, Germany, and is nsed for
the investigation of the nnconscious movements of the hand.

—— -

1 Amer. Jour, Psychology, Vol. IV, 1892, page 398. .
* As when a company of people place their hands npon a table, and it moves,
although none are conscious of pushing it.
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There are two speeial difficulties in studying the trembling of the hand. One is
to analyze the movements and distinguish them—that is, each movement in three
directions, horizontal from right to left, and forward and backward, and vertical up
and down. It is necessary also to lessen friction as much as possible, for recording
the slightest movement of the hand. This Jatter difficulty is overcome by cmploy-
ing systems of levers, reducing the friction to a minimum. It is necessary to con-

—

Fig, 35.—Apparatus for measoring the movement of hand, tongue, ete. (Filliatre.)

nect the hand with the different levers corresponding to the three principal
directions, and to record separately the movements of each of these levers. To
record these movements on the same cylinder, angular levers must be interposed
between the rod upon which the finger resta and the warker on the eylinder. The
horizontal movement of the hand is transformed into a vertical movement of the

Fra. 36, =Paycliograph. (Sommaor.)

marker. Sommer considers his instrument nseful in the study of nervons funetional
diseases. The curves in fig. 37, below, show the trembling of the hand of a person
with paralysis. The first enrve indicates horizontal movements forward and back-
ward; the second lateral horizontal movements. The third curve, hand movements
up and down. The trembling is quite different in each of the three directions.
Maker is Schmidt, of Giessen, Germany,
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HyrxoTic IXSTRUMERTS.

Hypuotic instruments are used as aids to the operator in producing hypootismn or
puggestions,

The hypnotic ball (fig. 38) has been used at the Hospital Saltpétridre in Paris. I
consists of a eurved flat picee of metal B, holding a lead wire A, on which is fastened

Fii, 37, —Trembling of hand in paralysis.

a nickel ball 15 millimeters in diameter, which can be changed from one position to
another by bending the wire. The ball is so placed as to strain the attention; the
muscles of the eye are fatigned. After concentrating the eyes upon the ball for
awlile the operator can suggest heaviness of eyelids,
sleepiness, and the like. There is an imitation of
nature liere, as when we feel sle2py our erelids are
heavy and we can hardly keep them open. Maker,
Verdin, Paris.

MIBROE-NYPNOTIZER.

Fig. 39 represents a mirror-hypnotizer, consisting
of two revolving ebony pieces about 8 inches long,
1 inch wide, and a quarter of an inch thick, each
piece having seven mirrors. The instrument is ron
by clockwork. Some subjects are peculiarly sus-
ceptible to the dazzling of the revolving mirrors.
If several persons are in a room and mirrer-
hypnotizers are placed one before cach person who
desires to be hypnotized, some may fall into a
hypunotic sleep without the aid of the operator,
especially those who have been hypnotized before.
Others may be so affeeted as to be quickly hypno-
tized by the operator. Maker, Mathien, Paris.

Fig, $38.—Hypnotic ball

BUGGESTION BLOCKS.

An experiment with the two round blocks (one 9 centimeters in diameter by 3 cen-
timeters thick, ithe other 3 centimeters in diameter by 3 centimeters thick), fig.
40, below, will serve as an example of what may bo ealled natural suggestion. The
blocks each weigh exaetly 55 grams, If held, say between the thumb and second
finger of both hands at the same time, or of one hand at snecessive times, the smaller
block will feel the heavier, The blocks at their centers are held between the fingers,
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®0 that the special contaect of ench bloek with the fingers and thumb is the same. Tt
is perhaps generally trne that when objects look alike in every respect, except that

Firo. 59, —Mirror- ':rplmhmr

' one is Iarger than the others, we think the largest one to Le the heaviest before we
lift them, DBut if apon lifting them the largest ome does not feel the heavier, an
unconscious connter suggestion seems to make us feel the smallest block heavier; it

Fio. 40. —Supggestion
bloeks.  (Gilbert.) Fig, 41.—Labiograph. {Housselot.)

18 an ilinstration of the adage that a4 pound of lead is heavier than a pound of feath-
ers.  As Professor Beripture puts it, it is a “disappointed suggestion of weight.” In
a series of experiments with different blocks upon New Haven school children, Serip-
ture and Gilbert have shown that suggestibility slowly increases from 6 year to 9
years of age; after 9 years it steadily decreases as the children grow older, The
girls were found more susceptible to suggestion than the boys, with the exception
of age 9, where Loth were very susceptible. Dr. Gilbert, of the Yale laboratory, has
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designed fonrteen apparently solid black round blocks, cach 6 centimeters in diameter
awd 3 centimeters thick, having weights of 15, 20, 25, ete., up to and including &0
grams, Maker, Willyoung & Co., Philadelphia, PPa.

Mecuaxics or BPEECH.

Speech involves specially the muscles of the tongue, lips, larynx, soft palate, ete,
The labiograph (fig. 41) is an instrument with two brass levers A, grooved so as to
fit the lips.

These levers are connected with a tamboar B, which in turn is connected with a
recording tambour by the rnbber tube C. Here is the tracing of the movement of
the lips while repeating the alphabet:

ALPHABET A-K (LABIOGRAPH.)

ALPHABET L-Z (LABIOGRAPH)

The writer made this experiment upon a young man who repeated the alphabet
gquile fast. It is thonght by some that this instrument might aid in reading the lip
movements of the deaf. Malker, Verdin, I’aris.

The laryngograph (fig. 42) (muaker, Verdin, Paris) gives the movements of the
larynx in speech., It consists of an ebony frame which fastens aronnd the neck.
To this frame is attached a tambour, B, connected with a brass rod, A, the end of

FiG. 42.— Laryvngograph.

which consists of a carved nickel plate covered with flannel. This plate rests against
the larynx so that its movement up and down is communicated to the tambonr B,
which is transmitted by the rubber tube C to a recording tambour. Here is a tracing
made while repeating the alphabet:

me

ALPHABET. (LARYNGOGRAPH)

GLOSSO-DYNAMOMETER.

The glosso-dynamometer' (fig. 43), as its name indicates, measures the strength of
the tongue o resist pressure. It consists of a small brass disk, A, screwed on a steel

| Rév. internat. des Sourds-muets, 9¢ année, février-mars 1894, p. 325.
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rod attached to a seale, B, The tongne is atretehed out and the subject is asked to
resist {he pressnre of the disk A as much as possible. The scale B indieates the
limit of this resistance, Maker, Yerdin, Paris.

Fig. 43, —Glossop-drnamometer. (Fére.)
FALATOGRAPH.

This palatograph (fig. 44), designed by Dr. Weeks, is to record the movements of
the palate in speech. It is composed of the following pieces: A band to fasten
around the head, with a rod, H, aftached to another rod fixed to the band., At the

TG, #d.—Palatograph. {Weeks.)

end of the rod H is fastencd a racket-shaped wire, A, with a little round disk, PP,
which touches the palate and beeomes glued to the palate by a preparation npon the
disk. This racket-shaped wire can be kept free from the movements of the mouth
and the tongue.

The lever H of the tambour C has near its extremity ‘I' a double ring, so that

FiG. 45.—Xo. 1. Fic. 45.—No. 2.

the movements of the palate are transferred to the lever or rod H, which in turm
commuuicates them to the tambour to be recorded on a eylinder. Here are two
tracings made by Weeks, which read from right to left.

ED 95——T4
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No. 1 represents the movements of the palate, when the French word “fonte” is
spoken; the first snmmit or wave represents the ©f,” the second summit the &7 in
the word “fonte.”

No. 2 represents the French word “continnité,” where it appears that the nasal
syllable *eon™ requires more movement.

Maker, Verdin, Paris.

THE DYSAMOLABIOMETER.

The instrument represented in fig. 50 was designed by Dr. Féré and Monsienr
Boyer, professor at the National Sehool for the Deaf in France. It 13 nsed for the

Fig. 3.—Dynamolabiometer. (Féré and Doyer.)

study of the development of the lips of the deaf, and based upon the same principles
as that of the sphygmometer in fig. 55, but made somewhat stronger. Total length
of instrument is 20 centimeters; diameter of the disk is 40 millimeters; diameter of
the body of instronment iz 15 millimeters. The maximnm amount of pressure is 1,500
grams. The disk is slightly concave on the side that presses the lips. Maker, Ver-
din, Paris.

THE SPHYGMOGRADPIL

The sphygmograph records the variations of blood-pressure in the arteries. Each
time that the heart sends a wave of blood into the arterial systeimn there is prodnced
in each artery a hardening which follows the movement of the wave of Llood,

Fiag. 51.—8phymuoograph.  (Maroy.)

There are two kinds of sphygmographs—the direct and thoss by transmission.
Fig. 5l represents a direct sphygmograph of Marey, which isapplied to the exterior of
an artery and records the wave movement (hardening, or change of pressure), The
direct sphygmograph presses upon the artery by means of a spring, the pressure of
which is regulated by ascrew A, As the blood-wave comes in the artery the walls
of the artery rist and fall, transmitting this movement to the sphygmograph, which
movement is recorded by the lever B on the smoked paper D. The arterial wall
pressed down by the spring rises, as the blood-wave advaunces, to the normal diameter.
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The radial artery is the ono upon which the sphygmograph is nsually placed.  We
give tracings of Marey’s sphygmograph: Maker, Verdin, Paris.

No. I.—Normal pulse,

No. 2.—Typhoid fever (period of decline).

No. 4. — Rhewmatismal pericardilis with ferer.

No. 6.—Pulse af an aged man (extreme rarity of beats).

e e T

BPHYGMOGRARI BY TRANSMISSION.

The sphygmograph by transmission,’ or indirect sphygmograph (fig. 52), has the
advantage of giving the tracings a very good length, so that certain irregularities
are recorded that would escape one's notice with the ordinary sphyzgmograph with
its shork tracings. If one desires to sec the influence of different physiological con-
ditions on the pulse, or to record simultanconsly the pulse of several arteries, or the

Fii. 32, =5phyzmogzraph by transmission. (Marey.)

arterial pulse with the punlsation of the heart, the indircet sphyomogzraph is nsed.
The adjustable steel-rod A rests on the end of the spring 1), which is directly over
the pulse, The pulse-beat is carried to the tambonr I3, from which it i3 carried to
some recording tambonr, through the raobber tube C.  Maker, Verdin, Paris.

IMarey. Circnlation du sang, 2 édition.
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SPHYGMOGRAPI OF PHILADRDELPFHIEN.

The sphygmograph of Monsicur Philadelphien (fig. 53) has the advantage of meas-
uring exactly on the scale 3 the amount of pressure npon the artery in obtaining
the tracing.

It is known that the tracings change in form and amplitude aceording
to the pressure upon the artery,

g

; L7 LR TTATRELTRRETTT DT TS
e

Fra, 3. —8phygmograph. (Philadelphien.

)
The tracings are made with ink on a band of paper 2, which is a meter long. This
instrument permits a number of tracings of variable forms according to the pressure

of the ivory piate 6 upon the artery, which is regulated by the weight 4.

The serew
5 regnlates the plate of ivory 6 in connection with the artery on the marker 10. The
handle 11 starts or stops the clockwork 7.

Here are some tracings: '

Normal pulse,

Mitral insufficiency.

Maker of instrument: Verdin, Paris.

VON FREY 8 SPINYGMOGRAPH.

Von Frey's sphygmograph (fig. 54) has for its purpose to give as true a representa-

tion of the arterial pnlse as possible and an exact time measurement.

It rests npon
the steol baud A,

An ebony oval piece, B, at the end of the steel spring rests upon
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the n.rtalr_'j', connecting directly with the marker D. Another marker for the time
can be fastened to the steel box C, which incases the clockwork, which records

fifths of a second. Maker: Petzold, Leipzig.

Fig. M.—Sphygmograph. (Von Frey.)
THE SPHYGMOMETERL.

The sphygmometer is employed to measarve the amonnt of pressure neceasary to
arrest the radial pulse beats.

In Verdin's instrument (fig. 55) the left thumh, B, of the operator rests upon the
radial artery of the right hand of the subject. The instrument is held in the right
haund of the operator, who presses it upon his thumb nail nntil no pulse ean be felt.
Then the amount of pressure is read from the scale 8. The instrument consists of

Fig. S3.—8Sphygmomeior. (Verdin.)

a small exlinder of brass, (', eontaining a spring acting in connection with the
rod D. A brass circalar plate three-eighths of an inch in diameter is screwed on to
the end of this rod., The instrument is five and a half inches in length.

When the pulse is bonnding, or has some intensity, its complete suppression may
appear difficult. There are recurrent beats that can give difficnlty, but a little
practice will overcome these canses of error. Maker and inventor: Verdin, Paris.
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Fri. 66 —=Sphy gmometer. {inch.)

The sphyrmometer in fig. 56, designed by Bloch, is modified by Veoline Two
exterior springs are fixed behind the scale; there are two pointers, oue pushing the
other, The latter remains at highest point of pressure, indicating the amonnt. This
instrument ia nsed for demonstirations at a distanee. Maker: Verdin, Paris,

MOSSO'S SPHYGMOMANOMETER.

The sphygmomanometer of Mosso (fig. 57) enables one to record the pulsations of
four fingers, which are pushed into rabber tubes £ E. The instrment is filled with
water, and communicates with the eylinder A, the revolving piston of which regn-

TG, 57.—5phygmomanometer. (Mlossn.)

lates the pressure of the water. The bottle B receives the water forced out when
the fingers are introduced into the tubes E E. A manometer, G, indicates the
pressure, and the marker M records the pulse waves on the cylinder,
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C is o faucet to let out the air. By means of the manometer G the sphygmograph
will record the periodical changes of blood pressure or tension, and their eorrelation
to mental conditions. The instrument can be used instead of the plethysmograph
(fig. 18) for research in the cirenlation of the blood, for the study of the inerva-
tions of the blood vessels, of the effects of medicaments on the eirenlation, and of
pathological conditions, Maker: Verdin, Paris.

Fin. 58, —Sphygmomanometer. (Basch.)
SPHYGMOMANOMETEIR.
The sphygmomanometer (fig. 58) measnres blood pressure in the arteries. Maker,

Windler, Berlin,
ACHROMATOMETER OF BLOCI, .

This instrument * (fiz. 39) is designed to measnre the Lleod pressure in the capil-
larics, It consists of a rod with spring; at the end of the rod is an iron disk, A.

Fig. 50— Achromatometer. (Bloch.)

One presses with this disk the part of the Lody to e explored, as tho lobe of the
ear, the finger nails, or skin of the hand, ete. The pressure drives the blood from
the =mall vessels, 1he part I]['L'HSI]{]_ ]:_}' the disk Lecomes ]'-:'l.'!ﬂ, anid one reads on the
scale the amount of pressnre in grams required.

i Fia. G0,
Fig. G0 represents an instrnment for recording pulsations of the vessels on o cir-
cumseribed region of the skin. A disk, D, rests npon the index finger; the disk is

i R e —

¢ L'Intermédiaire des Biologistes, 5 novembrea 1807,
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fastened to a small rod, R, communicating with a lever, by means of which the pul-
sations of the small vessels are recorded by the pointer M, Maker, Verdin, Paris.

Dr. Chéron has prepared the following table, which transforms the results of the
sphygmometer into centimeters of mercary,

TABLE 5.
. Cenlimetera . Centimoeiera
Grams. of mereury. || Grams. | of mercury.
100 gl 700 | 15
150 4l amo| 1B
200 | [ a gl al7?
230 | 6| af50 ald
L] T LI 19
50 8 il 50 H
400 o 1,00 21
250 wl 1050 o
50 1| 1,100 23
550 12l 1,180 a4
B0 13 || 1,200 25
1150 4 1,250 : a5
| 1]

¢ Normal pressure,
THE CARDIOGRATPH.

The heart-beat or eardiac impulse is visible in the fifth left intercostal space,
2 inches below the nipple and 14 to 1 inch to its sternal side. The eardiograph
measures the cardiac impulse. The cardiogzraph stethoscope (fig. 61), below, con-
gists of a button, B, which by turning increases or decreases the pressure of the
knob H, against the walls of the chest. I" is a bell-shaped piece of wood forming
the stethoscope. 1) is a ferrule of brass on which is fastened a rubber tube to be
introdneed into the ear for mono-auricnlar anseultation. An elastie chord, C E,
placed around the body holds the apparatus again«t the chest. By fastening a rubber
tube on A, the heart-beats can be transferred to a recording tambour. Maker, Ver-
din, Paris,

Fri. 61.—Cardiograph stothoscope. (Eidgren.)

THE PHOXNENDOSCOI'E.

The phonendoscope (fig. 62) serves to render perceptible all normal or almormal
gounds in the human body. The instrument below in the fizure gives more inten-
sity to the sounds than the ordinary stethoscope. 1t renders perceptible—

1. The sounds of respiration, cirenlation, and of the digestive organs.

2. The sounds of the muscles, articnlations, and bones,
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3. The seunds of the eapillary civeulation (dermatophony).

4. The sonmds produeed by morbid states and those determining the size, position,
or change of position of organs.

5. The sounds of the eye and ear.

6. The sounds’of the nterine murmur and foetal sounds.

The phonendoscope is composed of two ebony disks, one, L, fastened direetly to
the body of the instrument, the other, G, above, by means of rings. The body of
the instrument B is made of copper (nickel-plated). The lower disk serves for aus-
enltation; the upper disk G is thicker; at its center there is an ebony plate C, into
which serews the rod A.  This disk, by means of the rod A, is used for pereussion,
The lower disk L of the phonendoscope has two orifices to receive the aurienlar tubes,
on the ends of which are ebony olive-form rings for the ears.

Fig. 82 —Phonendoscope.  (Bazzl and Bianchi.)

There is a box for this apparatus; in the box is a compartment for two rods with
knobs, one of ordinary length say 55 millimeters, the other 80 millimeters; also two
pencils, one blue, the other red. Maker, Verdin, Paris,

THE FRGOGRAH.

The ergograph (fig. 63) is an apparatus to measure the results of fatigne. The
record is made by the marker A, which is attached to a little car B, which slides
forward and backward on two parallel horizontal steel rods C, A string is fastened
by a leather loop to the finger pulling the car B in one direction, and a weight W,
which is attached to a cord fastened to the ear, pulls it in the opposite direction.
When the finger is bent, the car B is drawn toward the hand ;: and when the muacles
of the finger relax, the weight canses the finger and the ear to return to their
original position. The marker A records the movements of the car npon a cylinder.
The arm and hand are held firm by a special rest, as indicated in the drawing.

Lombard, in a number of experiments with the ergograph npon himself, found that
if’ he veoluntarily contracted a musele frequently and each time raised a weight with
his utmost force, the muscle weakened and after a time scarcely stirred the weight.
But if now he continned to make this effort, regardless of the results, with all the
power of his will, sooner or later the strangth of the muscle hegan to return and to
move the weight almost as much as before. Then the strength would gradually
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cease for a second time; thos an almost complete loss of power to voluntarily eon-
tract the muscles, alternated with periods of nearly complete recovery of the
strength. This phenomenon, according to Lombard, was due to the results of
fatigue, caused probably by changes in the central nervous system, The writer has

made some experiments with the ergograpl, and his results are similar to those of
Lombard.

¥, Gk ="The ergograph, (Mossa.)

There are a number of phenomena in which fatigne causes a periodicity depending
upon the ceniral nervous system. This is prebable in the “second wind” of the
athlete. The intensity of after-images is due to periodic variation. Maker, Verdin,
Paris.

!

Fro. M.—Spring erzozraph.  (Binet aml Vasclide.)
SPRING ERGOGRAPIL.

Professor Cattell has designed a new ergograph in which a spring dynamometer is
substituted for the weight used by Mosso. It is elaimed that this has many advan-
tages over the lifted weight nsed by Mosso. Questions of the relation of museular
to mental fatigne are not only of theoretic interest, but have practical value in
schools,
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TOUCH-WEIGHTS,

Tonch-weights for finding the threshold of contact with the skin (fig. 66) consist
of little disks 3 millimeters in diameter suspended from a fine cocoon-fiber fastened
to & wood handle. The handles are stuck into holes in a round block, A, fas-
tened to a pillar and frame. We take ont the lightest disk B and let it touch
the skin while the subject’s eyes are elosed ; if nothing is felt, the next heavier disk
is used, and so on until the least pressure of the disk is felt. The disks weigh from
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Fui. 06, —Tonch-weiglts, (Scripture.)

1 to 20 milligrams. Scripture finds the threshold of sensation for the sense of
pressure in an average person to be 2 milligrams on the forehead, temple, and back
of forearm; 5 milligrams for nose and chin, and 15 milligrams on iuner suriace of
fingers. Maker: Willyonng, Philadelphia, Pa.

HAITR-ESTHESIOMETER.

In order to produce ‘very slight pressure npon the skin, Professor Von Frey, of Leip-
zir, has employed hairs of different size and thickness. The hair-esthesiometer (fig.
67 enables one to produce varions degrees of pressure with the same hair. The hair

U o s e E:: )

Open half of Instrument

E= -

— L o [espap e ™

Fia. 67, —Hair-eathesiometer. (Von Irey.)

H is in a capillary tube, and a longer or shorter portion of the hair can be made to
come ont of the tube; a graduated scale shows the distance or the length the hair
projects from the tube. The less the distance the hair projects the greater the pres-
sure exercised by the hair. The hair is pressed vertically against the skin until it
bends.! The waker of the instrument is Zimmerman, of Leipzig.

!Details of the instrument are given by Von Frey in Abhandlungen d. math.
physch. Classe d. Kimigl, Siichs Gesellschf d. Wiss., 1866,




EXPERIMENTAL STUDY OF CHILDREN. 1181

THE GALVANOMETER.

The gz Lnlv-ummnt.nr measnres the strength of an electric enrrent. The instrument
(fig. 68) is used for medico-electrical purposes. It is also employed in scientific
investigations, and is then so constructed that the strength of the most delicate
eurrent can be measured.

Fui. 63, —A periodic horizontal galvanometer. (Hirachmann.)

The instrument is represented one-third its real size. This is a direct-reading
instrument, it being possible to measure a eurrent to one one-hundredth of a milli-
ampire.  In ordertohave a vertical rea ling, a mirror, B, isused. Thelever 8 arresta
the needle, which is bronght to the zero point of the E-uula,, The wires fur conduct-
ing the current are fastened in the clamps E E. Maker: Hirschmann, Berlin.

Fia, 68, —Weston's standarvd direct-reading mil-nm-meter.

Fig. 69 represents a convenient form of instrument for measuring delicate currents.
It has a scale of double values with ratio of 50, Each division on upper scale values
is 5 millinmpires; each division on the lower scale values is one-tenth millinmpire,
readable to one one-hundredth. A change from one scale to the other is made by
changing thé connection on the left of the instrnment from one binding post to the
other. Maker: Weston Electric Instrument Company, Newark, N, J,
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THE FARADIMETEIL,

The two instruments Jjust mentioned measure the galvanic or direct current only.
The instrument below (fig. 70) is a faradimeter and measures the faradic or indirect
current, This form of the instrument is transportable. The case which covers it is
12 centimeters wide, 20 centimeters long, and 29 centimeters high. When in use it
is laid on the table, as shown in the drawing, The induction apparatus I’ 8 is
placed at such a distance that the galvanometer G is not influenced by it. The

Fiii. 70.—The Faradimeter. (Edelmann.)

induection coil I' 8, by means of wires a, is connected with the battery A for the pri-
mary current. The faradimeter is ganged only for a certain intensity of the pri-
mary current (0. 4 A) so that the galvanometer G is to measure the strength of this
eanrrent. The intensity desired is obtained by first placing the galvanometer at zero
and then sinking the zine rod Z into the element A until the needle of the galva-
nometer reaches the desirad intensity on its scale, while the interrnpting spring S is
pressed tightly against the contact serew p with the finger.

The battery A is filled with a solution of erystallizeil chromic aeid, which consists
of water up to about 3 centimeters from the top of A and of a half glassful (H) of

1
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Fri. Tl.—Twdeetion coil. (Du Dols-Beymond.)

the acid. When the battery is not in use the zine rod Z is taken oot, washed, and
placed in o ease at the side of the battery. The chromic acid soluntion can be left in
the battery so long as it fornishes the desired strength of ecurrens. When the inter-
ropling sprivg plays and the primary current is at its normal strength (which from
time to time shonld be tested by pressing the spring against the contact serew p)
the secondary induced or indirect eurrent is developed, so that the maximum of any
gsingle opening of the induetion stroke has the value indicated by the induetion
coil 5 by means of the pointer on the seale 0. Maker, Edelmann, of Munich,
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INDUCTION COIL.

In fig. 71 is represented Du Bois-Reymond's pattern of an induetion eoil. The
primary coil A is fixed at the end of a wooden base board and consists of a coil of
thick copper wire wonnd aronnd a bindle of soft irou wires. The secondary ecoil B
s wound around a wooden reel and slides in a groovein the base-board and can pass
over the primary eeil, its position being read from a scale, C, in millimeters fixed to
the base. The secondary coil consists of about 7,000 convolutions of fine wire. The
base is made long with a hinge in {he middle, but is represented folded back in the
eugraving, which makes it more portable. The hammer for giving a series of
indneed enrrents is arranged so it ean break the enrrent absolutely in the primary
eoil or can shorten its cirenit, Maker, Cambridge Scientific Company, Cambridge,

England.
X THE RITEOCOIRRD,

The rheocord is an instrument for measuring the resistance or for varying the
strength of an eleetric enrrent, in proportion to the greater or less length of it

¥ie, 72.—Du Bols-Reymond's rheocord.

~inserted into the cirenit. Du Dois-Reymond’s pattern (fig. 72) consists of two plati-
 num wires stretched by the side of a scale I 1 meter lung attached to a board. The
wires are electrically connected by an ebonite trongh, C, containing mercury, which
glides along the wires; its position ean be read on the seale. The terminals are con-
nected to one end of each of tho platinum wires by means of brass plates.

In oue of these plates there are five pegs, which can be removed like those of a
resistance-box, and various resistances thrown into the cirenit; thus when the peg
opposite No. 3 is removed, a resistanee equal to three times the resistance obtained
by shding the trongh to the far end of the scale is thrown into the cirenit. In this
way the resistance of the rheocord ean be gradually inereased {rom zero to a resistance

Frii. 73.—FErli’s alectrodo.

equal to 42 weters of the platinum wire, Maker, Cambridge Secicntific Instroment
Company, Cambridge, England. ;
THE ELECTRODE.

In investigation with the Faradie or induced current, one of the standard eleetrodes
employed is that of Professor Erb, of Heidelberg.

This clectrode (fig. T3) consists of a bundle of more than 100 fine metallie wires,!
which are inclosed in a hard rubber tube about 2 centimeters in diameter. By
means of these 400 fine wires a uniform action npon the nnmerous nerve ends is
obtained, and sources of error from sweat canals and hair follicles are avoided.
When the first electrical sensation is felt, after the electrode is placed on the skin,
the point on the scale is noted where the marker of the induetion coil has reached;
the coil is moved on still further until the first feeling of pain ocenrs, and the point

I The maker of this electrode is Hirschimann, of Berlin.
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on the scale is noted as being the measure of pain through the Faradie current. In
this way Professor Erb has obtained the following table giving average figures for
healthy men, and a basis for comparison in pathological conditions:

TanLe 6.—FElectrical sensibility.

First sensn- | Feeling of | Deflections

Eﬂilm with m:__l prlnt?i:l-u iﬁ- u{] 1'.I:-c-i ;

= By ndnction eoil doetion coil needle wit

Place of applying electrode. at a distance | at adistance | 8 cetls anl

on the seale | on the seale | 150 resist

from— from— anece,

Cheelig ... - 2N 120 260
Nock ..... TR0 120 200
Upper arm ey 2 120 21=
ORI G o e s o i St e o e o e im e aer el T I 196 115 182
g R T B e i 175 110 159
Elnmem aill o o s e e e L S e e 125 L1 20
A I e s e e 190 120 2o
e o s g o P 170 110 192
B i T el L e e 175 110 102
L T e e T 110 B0 o

DYNAMOMETER.

The dynamometer (fig, 74) is to measure the strength of grasp. The instrument
iz squeezed in the hand while the arm is held out horizontally from the side of the

Fig. Td.—Dynamometer. (Collin.)
body. The amount of pressure is read from the seale as indicated by the pointer,
Maker, Collin, -Paris.
DYNAMOGHATH.
The instrument in the haund (fig. 75) is a dynamograph. It is nsed in the labora-
tory of Salpétriére, at Paris, to record the different impressions which certain hys-

Fia, 7. =Dynamograph. {Dochéne.)

terical snbjects cxperience at the view of a ray of light. Itisin reality a dynamometer
of Duchéne’s, with a tamnbour, A, attached to it, so that the results may be recorded
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on a cylinder, as indicated in the cut, The dynamograph is used also to show the
effects of sound and color upon strength of grasp. In sound the piteh has effect

- =

Fig. 76.—Dynamometer. (Tlmann.) I
npon the greatest strength of grasp. Smell and taste have their effeets npon the
strength. Maker, Verdin, Paris.

In fig. 76 is a form of dynamometer that aveids the nnpleasant entting feeling
caused by the handles of the ordinary dynamometer. Maker, Windler, Berlin.

DYNAMOMETER OF CHERON AND VERDIN,

Oue of the inconveniences of the ordinary dynamometers is the pain experienced
when one tests his strength of grasp five or six times in snecession, for the edges of

Fia. 1. =Dynamometer of Chéron and Verdin.

the handle produce a cutting sensation, thus rendering the experiments of much less
value for comparison,

ED 98 75

g+
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square is held over the vertex as horizontal ns possible with the left hand, while
with the right hand a three-cornered piece of wood is run up and down the scale,
measuring the distance of the projections of the face from the horizontal plane of
the vertex. This distance might be measnred from the groumd, but there is more
liability to error, owing to the tense or loose position of the Lody in standing,
Malker, Collin, Paris.
CALIPERS,

The ealipers in fig. 81 are msed to measnre the head, especially its length and
width. The instrument represented consists of a scale A, in mwillimeters, fastened to
one arm B, and sliding throngh the other arm. Maker, Collin, Paris.

Fui. 80.—Cephalometrie square,

The calipers (called “ glisgiire anthropometrique ™) in fig. 82 are divided into two
parts. There arc two steel rods, one of which slides on the scale. This instrument

Fic. 81.—Calipers. {Broca.)

is nsed for direct measurements, as well as for measuring the projections or larger
members of the body, such as leg, arm, shoulder, ete. Maker, Collin, Paris.

In fig. #3 are represented small sliding ealipers made of steel.  They measure very
exactly distances between projections of the body and head® Maker, Collin, Paris.

THE GONIOMETER.

The goniometer! is an instrument for measuring angles, as of the face or craninm.
The oue in fig, 81 is the design of Topinard., Broca has also designed a similar

| Bull. Soe. d'Anthropologie, 2 sér., tome ix.
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arms horizontally until the tip of bis middle finger touches the projection. E repre-
sents graduations on paper or oileloth. '

We do not regard this measurement as of great value, becanse it depends too mnch
npon the will power of the subject to streteh or not to streteh his arms, and there-
fore may be quite inaccorate. Manonvrier, of the School of Anthropelogy, of Paris,
considers this measurement of very little value. ’

These calipers are heavier and the ends are more blant than is the case with
calipers in general. They are nsed for measuring the length and width of head, as

3

Y e AL AT Tl Ul H

" J i iy ""'""'"""""1“"""5"-"”-’+il.'ri't.'l-|gr-]q = adi

Fuis. 88.—Calipera.

represented in fig, 83, The left end of the ealipers (fig. 89) is held at the root of the
uose; the one measuring watches the scale while he brings the right point of the
calipers over the back and middle of the head, thus finding the maximum length of
head. The operator removes the calipers from the head of the subject, and by means
of a thumbscrew, A (fig. 88), fixes the calipers at the length measured on the seale;
then he replaces the calipers upon the head, and tests the acenracy of his measure-
ment by the frietion of the right end of the calipers against the back of the head.

LENGTH OF HEAD. WIDTH OF HEAD.

FiG. 8D,

The width of the head is measured and verified in a similar way to that of the
length. In these measnrements a mistake of o millimeter is allowed. In scientific
measurements only a half millimeter is allowed.

In measuring the distance between the zygomatic arches (bizygomatie diameter)
the same calipers are employed and a similar method as in finding the length and
width of head.

Iu fig. 90 is vepresented a small ealiper rule for measnring the length of the ear.
The flat and stationary end A of the instrument is placed so as to just touch the
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superior border of the ear, and is held still by pressing the left thumb on the end of
the stem, resting the other fingers upon the top of the head. The stem of the calipers
is held parallel with the axis of the ear, the movable branch is pushed up till it just

Fia. 90.—Small caliper rule.

toneches the inferior extremity of the lobe, when the figure indicated npon the scale
is read. Care should be taken that the pavilion of the ear is not depressed by either
branch of the ealipers.

The large caliper rale (fig. 91} is used in measuring the foot, middle and little
fincers anud the forearm.

For measuring the fuot (fig. 91) the operator, with his snbject in the position
represented in fig. 92a, presses the fixed end of the caliper against the back of the

Fra, M.—Large caliper rule.
lieel, then he pushes down the movable end of the caliper until it touches the great
toe, reading the distance indicated on the scale.
In measuring the middle finger (fig. 92b) the operator places it on the back of the
rule, tarning the finger to be measared into a position at right angles to the back of
the hand,

To measure the forearm (fig. 92¢) the shonlder of the subjeet should form an acute
angle with it.

LENGTH OF FOOT. |LENGTH OF FINGER.|LENGTH OF FOREARM),

It is a eommon saying that two carpenters never measure a plank exactly the
same. If one individual were measured seven times, there wonld probably be seven
signalents, differing by very small quantitivs. These differences can be ignored
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FYor the convenience of those who may desire to know names of instruments for
fitting out a psychophysical laboratory, we gquote below a eatalogne of instruments
at the psychological laboratery at Harvard University, prepared by Professor Miin-
sterberg, director of the laboratory.

A laboratory may be used in three general ways—(a) for simple demonstration in
lecture courses, (b) for courses of practical work for beginners, and (e) for extensive
research work.

CATALOGUE OF THE IXSTRUMEXNTS AND APPARATUS CONTAINED IN THE PsycHO-
LOGICAL LABORATORY OF HARVARD UNIVERSITY.

I. OBJECTS FORR ANATOMICAL AND PHYSIOLOGICAL DEMONSTRATIONS OF THE
PHYSICAL BASIS OF MENTAL LITE,

A. BRAIN,

a. Huxax Brais.

1. Large wire model, shewing the fibers and the cerebral masses. After Aely, by
Bnechi, Bern.

2. Large clastic model, showing the course of the nerve-fibers throughout the en-
cephalic mass.  After Luys, by Anzoux, Paris.

3. Natural sized clastic model, showing the nerve-fibers on one hemisphere, aud
the cerebral ganglion masses on the other. After Luys, by Auzoux, Paris.

4. Natural sized clastic model. By Bock-Steger, Leipzig.

5. Large model, showing the convolutions. By Talrieh, Paris,

6. Large model, showing horizontal section. By Talrich, Paris.

7. Large model, seen from below. By Talrich, Paris,

8. Large model of corpus callosum, seen from below. Ry Talrich, Paris,

9. Large model, showing median section. By Talrich, Paris.
1it. Large clastic model of cerebellum and spinal cerd. By Auzoux, Paris.

"Eee article in Mind, July, 1398, by Irof. E. B, Tiichener, of Cornell University.
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11.
13,
13,
L.

15!

17.
ISF
19,

20,
21.

23.
2-' L

25.
26.

27

38,

40,
41.
42,

Vertical section of head. By Bock-Steger, Leipzig.

Mlel of the head of asdnlt male, brain exposed on the side. By Casciani, Dublin,

Muoidel of the head of middle-agel female, brain exposed on the side. By Cas-
ciani, Duablin,

Mﬂtlil'.l] of the head of an aged man, brain exposed on the side. By Casciani,

ublin.

Maodel of the licad of elderly female, insane, brain exposed on the side. Dy

Casciani, Dublin,

. Bet of fourteen wax models, showing the development of the fetal brain. After

Ecker, by Ziegler, Freibnrg.

Model of the head of a seven months' fetus, brain exposed on the side. DIy
Casgeiani, Dublin,

Maodel of the head of a child six months old, brain exposed on the side. By
Caseciani, Dublin,

Model of the head of a girl, brain exposed on the side. By Casciani, Dublin.

Collection of hnman brains in aleohol.

Collection of eharts, showing sections of the brain, and forty-eight stereoscopic
wlrjevya of the central nervous system. After Debierre and Doumer, by Alcan,

aris.

b, VERTEDRATE BRarxs.

. Bet of eight wax models shmrin&' the phylogenie development of the brain.

After Wiedersheim, by Ziegler, Freiburg.

Model of the head of chimpunzee, brain exposed on the side, By Casciani,
Dublin,

Model of the head of orang-outang, brain exposed on the side. By Caseiani,
Dablin.

Collection of sheep Lrains in aleohol,

Collection of charts showing development of brain, from gymnotus to mammal,

B. BENSE ORGANS AND NERVES.

a4, AXATOMICAL DEMOXSTHATION.

. Half sknll, with the seven first cerebral nerves in wax. By Tramond, Paris.

Large clastic model of eye, divided by a vertical section. By Aunzonx, Paris.

. Large clastic model of eye, showing muscles, nerves, vessels, ete. By Auzoux,

Paris,

. Clastic model of human eye. By Boek-Steger, Leipzig.
. Small model of entire eye. By Browning, London.
2, et ol 9 wax models of the eye, showing the embryological development of the

vertebrate eye. Afier Manz, by Ziegler, Freiburg.

. Standard eyes for anthropological comparisen. After Galton, by Cambridge

Seientific Instroment Company.

. Large clastic inodel of the ear, showing the internal, mildle, and external ear.

By Anzounx, Paris.

. Large clastic model of the ear, showing especially the internal car. By Brendel,

Berlin,

Larvee colleetion of histological preparations for microscopical stndy of brain,
sense organs, and muscles. By Bourgogue, Paris; Queen, Philadelphia;
Kloenne & Miiller, Berlin, ete.

. Collection of charts awd large photographs in frame, showing anatomy of

nerves anid =ensa OFEnns.

b, PUYsSIOLOGICAL DEMONSTRATION.

Artificial eye, consisting of glass water tank, lenses, ete. After Kuehne, by
Jung, Heidelberg,

. Thread model, representing rays of light, and demonstrating effects of astig-

matism. After Knapp, by Meyrowitz, New York.

Phakoscope, for demonstrating accommodation ef lens, After Helmholtz, by
Sittel, Heidelberg,

Ophithalmotrope, demonstrating movements of the eye, and action of thedifferent
musclez which produce them.  Atfter Ruete, by Kohl, Chemnitz.

Model showing mechanism of the drum and bones of theear, After Helmholtz,
by Jung, Heidelberg,

N. B —Compars Groups IV, A. B.  Microscope, inatroments of dissection, ete.




ISI-
4d.

4.

53,

z

69,
70.
71

73.
73.
T4.
75.
T4,

s

. Set of 12 tuning forks, with resonance boxes, Uty, Uty, Mi;, Sols,
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II. APPARATUS FOR STUDYING THE SENSATIONS.
A, HEARING,

The harmonical, furnishing 24 overtones of C (66) amd the first 16 of ' (132).
After Ellis, by Moore, London.

One large tuning fork, giving from 32 to 48 vibrations. Dy Hueui-iz,‘, .I"-:1ll"i-‘:l. b

FE| 3 .t“ I, ]"!

Sol,, seventh harmonic of Ut;, Ut,, Res, Mi;. By Koenig, Paris,

One extra Ut t.uuini% fork and one Uty 4 four vibrations, with resonance
boxes. Iy Koenig, Paris,

Five tuning forks, with resonators, tuned to the characteristic notes of the
vowels. After Helmholtz, by Koenig, Paris.

Bow for vibrating tuning forks. By Queen, Philadelphia.

. Series of 10 resonators, After Helmholtz, by Koenig, Paris.
. Beries of 22 steel cylinders, giving notes from Ut; to Ut,n Ly stroke of steel ham-

mer, By Koenig, Paris,

. Apparatus for testing the appreciation of difference in musical pitch. After

Galton, by Cambridge Scientific Instrument Company.
Large bellows, with regulator and wind chest for 12 pipes. By Koenig, Paris.
Nine open wooden pipes, from Ut to Ut:, to be nsed with the organ bellows.
The Ut; dnplicated. By Koenig, Paris.

. Eight stopped pipes, giving the scale from Ut, to Ut,. By Koenig, Paris.

Apparatns for studying the nonmusical intervals of sounds between 128 and 256
vibrations (Tonmesser). By Appunn, Hauan,

Apparatus for studying the nonmusical intervals of sounds between 256 and 512
vibrations. By Appunn, Hanau.

Revolving mirror, manometric capsale, ete., for analyzing manometrie flames.
By Koenig, Paris, :
Whistle for determining highest limit of sound. After Galton, by Koenig, Paris.

Differential sonometer, wiﬁn weights. After Marloye, by Koenig, Paris,

Toothed wheel. After Savart, by Queen, Philadelphia.

Siren and toothed wheels, giving the same notes, with centrifugal machine,
By Kohl, Chemnitz.

Kight electric bells of various pitches, from 6 to 16 em. in dinmeter. By Brock,
Cambridge.

. Two eleetric bells, single stroke. By Brock, Cambridge.

Spappers for giving different qualities of short noises, three telephones, pistols,
ete

. Large electric phonometer, producing noises of varions intensities, After

Miinsterberg, by Elbs, Freiburg.

. 2mall phopometer. Made in the laboratory.
. Two large hoxes for tuning forks impervious to sonmd, with ear appliances, ete.

After Gilman, made in Cambridge.

N. B.—Compare gronps—
1. B, Maodels of car, ete.
TI1. A. Hegistering tuping forks, ete.
ILL. Bb. Imastruments for localization of sonod. Time senae,

B, SIGHT,

. Large color mixer, with horizontal rotating disks, connected with foot machine,

Six dozen colored-paper disks. After Hering, by Rothe, Prag,

Apparatus for color sense of the eceentrie parts of retina, to be attached to Her-
ing’s foot machine. After Hering, by Rothe, Prag.

Color mixer, adjustable under rotation, After Pillsbury, by Bradley, Spring-
field.

Large color mixer for four disks, two upon each spindle. After Wandt, by
Krille, Leipzig.

Set of color disﬁa, 60 em. in diameter. By Krille, Leipzig.

Color mixer. After Galton, by Cambridge Scientific Instrument Company,

Two color wheels, with disks. By Milton Bradley Company, Springfield.

Newton's disk, 80 cm. in diameter. By Queen, Philadelphia.

Aﬁpamma for mixing eolors by mirrors and colored glasses,  After Hering, by

othe, Prag.

. Apparatus for mixing colors by the combination of colored gelatin papers.

After Miinsterberg, by Elbs, Freiburg,

. Three boxes for mixing colors by reflection. Made in the laboratory.
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.
80,
H1.

82,
23,
&l
S':L

8.
a7,

a3,
80,
90.
91.

92.
93,
94.
a5,
96.
97.
981
89,
100.
101.

102.
103,

104,
105.

107.
108,
109,

110,
111,

112,

113,
114,
115.

116,

Simultaneons contrast apparatus, with two prisms for binoeular or monocular
investigation, After Hering, by Rothe, Prag.

Silljm'dhmuauua contrast apparatns, with colored glasses. After Hering, by Rothe,

ragz.

Instrament for the recombination of parts of the solar spectrum. By Koll,
Chemmniti,

Instruments for successive contrast, irradiation, ete. By Kolhl, Chemnitz.

Apparatns for color after-images. After Hering, by Rothe, Prag.

Chromatoskiameter. After Holmgren, by Rose, Upsala.

Apparatus for diagnosing color-blindness. After Hering, by Rothe, Prag.

Apparatns for appreciation of color. After Galton, by Cambridge Scientific
Instrument Company.

;*Lppai:ﬂ..l;:m for testing simulated blindness, After Snellen, by Meyrowitz, New
York.

Nachet's adjustable trial frame. By Meyrowitz, New York.

Two perimeters, After Landholt and Priestly Smith, by Meyrowitz, New York.

Two hundred and fifty perimeter charts. By Meyrowitz, New York.

Apparatns for tesfing keenness of eyesight. After Galton, by Cambridge Scien-
tiliec Instrnment Com pany.

Spectroscope.  After Vogel, by Schmidt and Haensch, Berlin.

Large glass prism, 15 by 10 em. By Qneen, Philadelphia.

Two smaller mounted prisms. By Duboseq, Paris.

Set of spectacles, with coneave, convex, cylindrieal, prismatie, and colored
zlasses. By Miller, Boston,

Excelsior lantern. By Queen, Philadelphia.

Magic lantern, Stereopticon screens. By Elbs, Freiburg.

Gorhams's kaleidoscope top. DBy Griffin, London.

Micrometric shutter for studying minute fields of color. After Miinsterberg,
by Elbs, Freiburg.

Magunifying mirror. DBy Lloyd, Doston.

Set of Geissler tubes.

Thirty plates colored glass. By Redding, Baird & Co., Boston.

Prismatic spectrum charts in frame. By Prang, Boston.

N. B—Compare gronps—
I. 1. }M.mlulnu eye, eto. ;
IIT. A. Apparatus for optical reaction time.
III. B. Apparatus for study of visual space perception, cte.
IIL. C. Appavatus for study of optical recognition, discrimination, mathetiea,
IV, A, Hailoetu.t, photometer, microscopea, ete., colored papers, ete.

C. DERMAL AND MUSCULAR SEXSATIONS.

Kinesimeter. After Iall, by Pfeifer, Baltimore.
Tube for hot and cold spots.

. Bix wsthesiometric compasses.

Set of 200 arrangements for studying number and extension of skin sensations,
After Nichols; made in the laboratory.
Instroment for studying the fusion of touch sensations. After Krobn; made
in Cambridge.
Apparatus for testing appreciation of weight. After Galton, by Cambridge
Heientilic Instrument Company.
Dynamometer for showing strength of hands. By Verdin, Paris.
Salter's dynamometer for showing strength of hands. By Cambridge Scientific
Instroment Company.
Salter's dynamometer for showing strength of arms. By Cambridge Scientifie
Instrument Company.
. B.—Compars gronps—

I1I. A. Instrument for touch reaction, eto.
TIT. B. Apparatos for tactnal space, movemont presentations, ete,

IIL. €. Ergograph, etc, f :
1V. Thermometers, atomizer, eleetric apparatus, ete.

ITT. APPARATUS FOR STUDYING THE HIGHEE PSYCHICAL PROCESSES.
A. TIME MEASUREMEXT OF MENTAL ACTS.

Kymograph. After Ludwig, by Canbridge Scientific Instrument Company.

Revolving drum. By Verdin, Paris.

Two electric signals, one with tuning-fork attachment. After Deprez, by
Verdin, Paris,

Two tambours for giving signals upon revolving drum. After Marey, by Verdin,
I'aris.




===

117.
118.
119.
120.
121.
123,

123.
124.
135,

126,
127.

146.
147.
145,
149,

154,
151.
1563,
153,
154,
15';-' L]
156,
157.

158,
159,
160,
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Two connected tambonrs. After Marey, by Verdin, Paris.
Large demonstration drnms, efe.  Made in Gnmhrl_ﬁgﬂ. !
Electrical tuning fork of 100 vibrations. Ry Koenig, Paris.
Electrical tuning fork of 50 vibrations, By Verdin, Paris.
Electrical tuning fork of 10 vibrations. By Verdin, Paris.

Registering tuning fork of 5) vibrations to be set in motion by a Dunsen

aspirator. After Ewald, by Maier, Strmhur% .
Four simple writing tuning forks. By Kohl, Chemnitz. : ¥
Metronome, with electrical connection. After Kronecker, by Verdin, Paris,
Hipp's chronoscope, measuring one-thousandth part of a second. hﬁ’ Peyer,
Favarger & Co., Neufchatel. ) iy
Control hammer for Hipp's nhrunuacu?c. After Wundt, by Krille, Leipzig.
Pendulum instrument for giving rhythmical eleetric contaets and short optical
impressions, and for controlling the chronoscope. After Miinsterberg, by
Elbs, Freiburg.

. Chronoscope measuring the hundredth part of a second, by registering the

vibrations of a tuning fork., After Ewald, by Maier, Strassburg.

. Cloek measnring the hundredth part of a second, with spring and mechanical

starter. After Miinsterberg, by Flbs, I-*raihllrfi{+ p
Stop wateh giving only fifths of a seeond. By Kohl, Chemnitz.

. Reaction time pendnlum. After Galton, by Cambridge Scientific Instrument

Company.

Machine for measuring reaction time by a falling rod. After Galton, by Cam-
brildge Scientific Instrument Company.

Reaction-time instrument with vibrating arm aud smoeked slide. After Exner,
by Heinitz, Wien.

I.n.rg;: demonstration-chronoscope. After Wundt, by Krille, Leipzig.

Fﬂm -light instrument, with electric contact. After Bowditch, by DMarie,

oston,

. Drop window, for the sudden exposure of colors, numbers, etc., Dy Elbs,

Freiburg.
Touch-reaction instrument, with 20 different stimuli. By Elbs, Freiburg.

. Two telegraph keys, with sounder.
. Five simple telegraph keys.

Electric key. After Ewald, by Maier, Strassbur

. Electric key. After Dubois-REeymond, by Camgl;ritlgu Heientifie Instrument

Company.

. Electrie key, combined with writing signal. Made in the laboratory.

Reaction-key with 50 buttons. After ﬁfiuatﬂrharg, by Elbs, Freiburg,

. Chain-reaction instroment for 10 ];emnna, each instrument provided with 5

electric keys aud 5 frames. After Miinsterberg, by Elhs, Freiburg.
Set of 600 disks for the chain-reaction instrnment. By Cooperative Association,
Cambridgze, Mass.

K. D.=Compare grotipg-—

I1. A, It, C. Instroments for optical, aconstical, tactnal stimnlation.
IV. B. Electric apparatus, especially elements, rheochord, commntator, ate

B. PERCEPTION, SPACE, TIME.

Instrument for investigating the power of the eye to compare lengths (Aungen-
wassapparat). After Miinsterberg, by Elbs, Freiburg.

Instrnment for the optical reproduction of given lengths. After Miinsterberg,
by Elbs, Freiburg.

Instrument for estimating the divisions of a line. After Galton, by Cambridge
Scientific Instrument Company.

Instroment for estimating angular divisions. After Galton, by Cambridge
Scientific Instrnment Compauy.

Wheatstone’s atereoscope, with slides. By Queen, Philadelphia.

Five hand stereoscopes. By Lloyd, Boston.

Stereoscopic pictores. After Kroll, by Voss, ITamburg; and other sets,

Twenty tin tubes, and pasteboard tubes for stereoscopic purposes,

Pseundoscope.  After Ewald, by Maier, Strassburg.

Psendoscope, By Elliott, Lumfnu_

Two human coneave masks, illustrating optical illusions.

Apparatus for showing appreciation of distance by convergence. Made in the
aboratory.

Haploscope. Made in the laboratory.

Set of charts, with optical illusions,

Zoitrope,
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161.

163.
163,

164.
165,
164,

167.
168,

C"

171.

173.
1731

174,
175.

176.
13T.

181.
lm?b
183,
13‘11
185,
186,

187.
188.

189.
190,

191.
192,
1935,

194,
195.

H::E-i:husn!-tpic rotating disk, with Geissler's tube, After Poggendorff, by Kohl,

1emmnitz, .

Artificial waterfall, After Bowditeh; made in the laboratory.

Two large instruoments for study iuf the muscle sensations, tactual space, and
the presentations of movement, After Miinsterberg, by Elbs, Freiburg.

Apparatus for studying the perception of the position of the bLody. After
Aubert; made in Cambridge.

Apparatus for studying the loecalization of simultaneons equal or uneqnal
sounds. After Miinsterberg, by Elbs, Freiburg.

Apparatus with electrie contacts for studying the time sense. After Schnmann,
vy Diederichs, Goettingen.

Sound hammer for experiments on time sense. By Krille, Leipzig.

Metronome, with bell,

. Set of 21 instrunments for stndying space sense in eoordinated movements of

bhoth arms. After Bowditeh, by Marie, Boston.

. Set of balls of the same weight, but of different sizes. By Marie, Boston,

« N, B.—Compare gronps—
Il. A, B, C. Instruments for aptical, aconstical, tactual impressions, micrometrle shut-

tor, ate.,
I1T. A. Kymograph.

ASSOCIATION, ATTENTION, DISCRIMINATION, MEMORY, FEELINGS, EMOTIOXNS,
WILL, ETC.

Material for studies in association (400 phiotographs, picture books, large printed
numbers, letters, words, ete. ).

Eight sets of arrangements for studies in memory. Made in the laboratory.

lliﬁtrjl::nﬂnt- for studies in association and memory. After Miinsterberg, by Elbs,
‘reiburg,

Inat.rnmegt. for studying the complication of perceptions. After Wundt, by
Krille, Leipzig.

Instrument for the study of the attention, two simultaneons impressions heing
given fo disparate senses.  After A. H. Pierce; made in the laboratory.

Instantaneons shutter for association experiments. By Elbs, Freiburg.

Riu‘tm_* chair for the study of dizziness, etc. After Miinsterberg, ghy Elbs,
"TELONTE.

Small ius%rument for stndying the movements during the emotions., By Elbs,
Freiburg,

. Large instrmment for the study of msthetie forms and proportions. After

Miinsterberg and Witmer, by Elbs, Freiburg.

. Six sets of arrangements for the study of wsthetic combinations of color. Made

in the Laboratory.

Cercle chromatique de Charles Tlenry.

Ergograph. After Mosso, by Corino, Torino.

Ponograph. After Mosso, by Verdin, Paris.

Myograph. After Marey, by Verdin, Paris,

Sphygmograph. After Marey, by Verdin, Paris.

Instrument for registering the pulse of the two carotids at onee. After Marey,
by Verdin, Paris.

Pnenmograph. After Marey, by Verdin, Paris.

Instrument for studying the time relations of volnntary movements. Afier
Loeb; made in the fuhurntmry.l L

Apparatus for stndying unconscious movements.

Hypnoscope. After Luys.

N.B.—In this gmlllll eapecially, everything depends upon unlimited combinations of almost
all the instruments of the laboratory.

IV. TECHRICAL OUTFIT.
A. OPTICAL AND MEASURING INSTRUMENTS,

Twa heliostats, By Kolil, Chemnitz.

Photometer. After Bunsen and Toepler, by Kohl, Chenmitz.

Microscope, with adjnstment by graduated micrometer seiew, Ahbé condenser,
iris diaphragm, cylinder diaphragms, donble nose piece, objectives, 2,4, 7,9,
eyepieces, 1, 1ii, iv. DBy Leitz, Weimar,

Microscope. By Hart & Praz, Paris.

Small microscops. By Queen, Philadelphia.
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196. Photographic camera. By Lerchonrs, Paris.
197, Large and small reading glasses.
198. Cardboard and gelatin paper of various colors, 200 sheets of eolored paper, col-
ored eravons, ete. By Milton Bradley Co., Springfield: Prang, Boston, ete.
199, Large and small inely graded thermometers; six ordinary thermometers.
200. Three airometers, measuring tubes for liguids, pipeties, ete,
1. Mathematical drawing instruments, protractors, eto,
202, Apothecary seale, with weights. By Whitall & Tatum, Boston,
203. Balance scale, spring letter balance, ete. By Fairbanks, St. Johnsbury.
204. Two sets of brass weights. By Kohl, Chemuitz.
9205. Instrument for showing the variations of error from the average. After Dow-
diteh, by Marie, Boston,
o ¥ ip8 —
.t IIF;FI:.E:#:::E;:::R?@ magic lanterns, ate.
ILL. A. Chronoscopes, registering tuning forks, ote,

B. ELECTRIC APPARATUS,

206. Eighteen Leelanche eells (Gonda).

207, Three Grenet cells,

208. Bixteen Bunsen cells.

204, Six Grove cells.

210. Large indnction coil for producing sparks. By Kohl, Chemnitz.
211. Induction eoil. After Dunbois-Reymond, by Kriiger, Derlin.

212. Electro-magnetic machine. By Smith, New York. .
213. S8mall indnetion coil, with handles. By Elbs, Freiburg.

214, Large electro-magnet. Made in the laboratory.

915. Rheochords. DBy LElbs; Freiburg; by Krille, Laipzi}%, ete.

216, Galvanometer, with mirror, ete. After Nobili, by Kolil, Chemnitz.
217. Compass galvanometer.

218. Commutator for four currents. By Marie, Boston.

219. Two rocking mercury commutators. By Cambridge Scientifie Instrument.

Company.
220. Large set of electrodes, electrical connections, and wires (copper, platina, brass,
and iron; coarse and flexible; insulated, ete.).
M. B.—Compare gronps —

1II. A. Eleciric chronoscopes, keys, tuning forks, reactors, ete.
IV, G. Mercury, acids, etec.

C. BURGICAL, MECHANICAL, CHEMICAL OUTFIT,

221. Surgical ontfit (4 pairs scissors, 17 forceps, 17 scalpels, 15 prol.es, 6 silver probes,
set of saws, scissor pliers, hammers, and chisels for dissecting, set of syringea,
camel's-hair brushes, ete. ).

222, Glass dissecting slabs,

223. Pigeon holder. Aflter Ewald, by Maier, Strassbmrg. :

224. Arrangement for smoking kymograph papers, and fixing the curves in the shel-
Iae bath. Made in the laboratory.

225. Carpenter’s bench, with full set of carpenter's tools (vice, seroll saw, ete.).

226. Large grindstone.

227, Collection of metal stands and rods, ete.

228, Holder for prisms. By Kohl, Chemnitz.

229. Universal holder. By Cambridge Scientific Instrument Company.

230. Glass apparatus (tubes, vods, jars, funnels, ete.).

231. Rubber tubes (from 2 to 25 mm. in diameter), rubber bands, rubber atomizers, eie.

232, P"orcelain jars, Lasins, ete.

233. Brass and copper sheets, nails, serews, hooks, pins, corks, straw, wadding,
boards, boxes, cloth, linen, ete.

231. Chemical apparatus and reagents.

235. Jar of mercory.

236, Blast lamp and bellows for glass blowing.

237. Bunsen burner.

238, Set of soldering tools.

230, Water motor.

240, Edison mimeograph, copyinz machine.
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Hugershoff, Franz. Leipzig, Turnerstrasse, Physical and chemical apparatus.

Jung, R. Heidelberg, Germany. Physiological instruments (after Helmholtz,
Kuehne, Foerster, ete.).

Jung, R. Heidelberg, Germany. Scientilic instruments,

Kagenaar, D, B, Utrecht, Holland. Optical and physiological instruments (after
Doniers, Snellen, Engelmann).

Koenig, Rud. Paris, 27 Quai I’Anjon. Acoustic instruments (after Helmholtz, etc )

Kol:l, Max. Chemnitz i. 8., Germany. Physical apparatus,

Krille, Carl. Leipzig, 8 S-:-hnla.i:,rns.ae. Psychological instruments (after Wundt).

Leiter, Josef. Vienna, Austria. Electro-therapentical and surgical instruments,

Lindenlanb, H. B, Schmiedefeld in Thiiringen, Germany. Glass instruments, ther-
momaters, ete.,

Lulime, J. F. & Co. (Rohrbeck). Derlin, N. W., 24 Karlstrasse. Glass instruments,

Lund, Otto, 6 Place de la Sorbonne, Paria.

MacAllister, T. H. New York, 49 Nassan street. Optical instruments.

Majer, F'. Strassburg, Germany, 10 Kraemergasse, Physiological instrnments (alter
Ewald).

Mariand, L. Paris, France. Surgical, physicological, ete., instraments.

Mathien, L. Paris, 113 Bonlevard St. Germain. Surgical ountfit, vivisection, physio-
logieal instruments.

Maxfield, J.T. London, E. C., 41 Queen Victoria street. Eleetrieal apparatus,

MecIntosh Battery and Optical Company. Chicago, I1L

Metropolitan Electrie Compauny. Chicago, Il

Meyer, J.¥. Zuoerich, Switzerland. Physiclogical instruments.

Meyrowitz Bros. New York, 295 Fourth avenune. Optical instruments.

Moore & Moore. London, E. C., 105 Bishopsgate street. Organs, ete.

Muencke, Rob. Berlin, N. W., 58 Luisenstrasse. Physical and chemical apparatuoa.

Kalder Bros: & Co. Loudon, England. Electrical testing, mathematical, and opti-
eal instroments.

Narragansett Machine Company. Providenee, R. I. Scientific and gymmastie
apparatus.

Patrick, Carter. Philadelphia, Pa., 125 Souith Sccond street. Electrical apparatus,

Petzold, Wilh. Leipzig, 13 Bayrischestrasse. Physiologieal instruments (after von
Krics).

Peyer, Favarger & Co. (snccessor to Hipp). XNeafchatel, Switzerland. Chrong-
scopes, cte.

Pieifer, Adam. Baltimore, Johns Hopkins University. DPsychological instruments
[after (r. Stanley Hall).

Prang Educational Company. DBoston, 7 Park street. Colored paper.

Queen, James W., & Co. Philadelphia, Pa,, 1010 Chestnut street. Optical and
acoustic instroments, anatomical models, ete.

Reiniger, Gerbert & Schall. Erlangen, Bayern, Germany, 3 Schlossplatz, Eleetrical
apparatus.

Richard Kuy & Co. New York, 17 Park Place. Anatomical models, imported.

Rose, J. L. Upsala, Physiologiecal instruments (after Holmgren).

Rothe, Rud. Wenzelsbad, Anstria. Kymographs and optical instruments {after
Hering).

Runne, Fr. Dasel, S8witzerland, 41 Steinenthorstrasse. Chronometers,

Schmidt, Franz, & Haensch, DBerlin, 8., 4 Stallschreiberstrasse. Optical instru-
ments.

Schmidt, Giessen, Germany.

Siemens & Iialske Electric Company. Chicago, I1l. Eleetrieal apparatus,

Stihrer & Sohn. Leipzig, Germany. Electrical apparatus,

Swinburne & Co. Teddington, England. Electrical apparatus.

Talrich, Jules. Taris, 97 Bonlevard St. Germain, Anatomical models,






CHAPTER XXV,
CHILD STUDY IN THE UNITED STATES.'

Chilil stndy has a special advantage from the standpoint of utility
as well as from that of science; it not only requires rigid investigation,
but whatever defect or abuormality may be found in a child is much
more easily eliminated or modified than in the ease of the adult.

It is often difficult to trace the origin of any movement. Althongh
the initiatory impulse to child study was from the Continent of Europe,
yet more perhaps lhas been done in America in the study of ehildren
than in all the rest of the world, It is therefore true that child study
owes its development to our own country. Many movements are inau-
gurate:l which afterwards languish, either on aceount of prematureness
or from want of insight info their relation to the environment at the
time; those who develop and make them useful to civilization receive
from society the credit.

There were few scientific observations of child life in America pre-
vious to 180, At about this time Dr. (. Stanley Hall began investiga-
tions on this line, and continued his inquiries up to the present time.
It is due to him that child study in this country has developed and
become of general interest.

In the case of teacliers, Dr. Hall’s purpose has been gradnally to
concentrate all psychology, philosophy, and ethics about child study.
This is in accordance with the tendencies of evolution in all fields of
investigation, and its purpose is to aid in placing edueational methods
on a more scientific basis. In the words of Dr, Hall himself, the child-
study movement is slowly doing a work “for studies of the mind not
unlike that which Darwin did for the methods of nature study, or that
embryology has done for anatomy, viz, eross sectioning the old
methods of analysis and classification of the powers and activities of
the adult consciousness by bringing in a genetic method, based not
upon abstraction, like Speneer’s, but on a copious collection of carefully
made and critically sifted objective data.”

No endeavor is here made tomention the large number of those who,
under the inspiration of Dr, Hall, have contributed to this movement,

We have endeavored to give some of the resnlts of the investiga-
tions in brief, others as illustrations of work and method and others in
detail, and often in the words of the report. We have selected rather

‘By Arthur MacDonald, specialist in the Burean,
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those reports which gave data or tables of facts upon which the con-
clusions were based. It would be premature to judge or make conclu-
sions as to the value of many investigations in the domain of child
study, for the subject is in its initiatory stages. It weuld be a wise
person who could tell in advance, in new lines of work, what may be
valuable and what may not.

In giving the results of the reports we have followed the chronologi-

cal order.
CoXTEXNTS 0F CHILDREXN'S MINDS oX EXTERING ScHOOL,

Under the direction of Dr. G, Stanley Hall,! four experienced kindergarten teach-
ers questioned three children at a time in the dressing room of the sehool. No com-
straint was used, and, as several hours were needed to finish each set, ehanges and
rests were often required. About sixty teachers besides the four kindergarten
teachers made returns from three or more children each.

The tables which fellow show the general resulls for a number of those gquestions
admitting of categorical answers, only negative results being recorded. Snbse-
quently, J. M. Greenwood, echool superintendent of Kamsas City, Mo., teated G678
childven of the lowest primary class, 47 of whom were colored children. The per-
centages are printed in the last two columns of the tables.

The first (Boston) talile is based wpon about equal numbers of boys and girls.
Children of Irish and Ameriean parents greatly predominate. Fourteen per eent of
all examined did nobt know their ages; 6 per cent were four years old, 37 per cent
were five, 25 per cent were six, 12 per cent were seven, and 2 per cent were eight
years old.

In the second table only colummns 2 and 3 are based upon larger numbers. In 34
representative questions out of 49 the boys surpass the girls. The girls exeel in
answering questions relating to the parts of the body, to homo and family life,
thander, rainbow ; in knowledge of the square, eircle, and triangle, but not in that
of the cube, sphere, and pyramid.

Boys scem to be more ignorant than girls of commen things right about them,
where knowledge is wont to be assnmed.

Column 6 shows the advantage of kindergarten children over all nfhe’rs in respect
to this kind of knowledge.

From the tables it may be inferred—

I. That there is very little of pedagogic value the knowledge of whieh it is safo
to assume at thoe beginning of school life.

II. The best preparation pareuts can give their ehildren for good school fraining
is to make them aegquainted with natnral objects, especially with sizhts and sounds
of the eountry, aud send them te hygienie rather than to fashionable kindergartens,

111. Any teacher on starting with a new class in a new place shonld explore the
children’s minds carefiully, to make sure that his efforts are not wholly lost.

IV. Tho most common concepis are the earliest $0 be acqguired. The natural order
in tedehing wonld be, for example, apples first and wheat last. (See first table.)

For 86 per cent of tho questions the average intelligence of 36 country children
ranks higher than that of the city ehildren. As methods of teaching grow natural,
city life seems unnatural. The city child knows o little of many morve things,
and so is liable to superficiality and has a wider field of error, yet the city child
kwows more of human nature,

Abont three-fourths of all the childrea gquestioned thomght the world a plane,
and many described it as ronnd like a dollaz.

Wrong things were specilied much more readily and by more children than right
things, and also in much greater variety, DBoys say it is wrong to steal, fighty Lick,
break windows, get drunk, ete., while girls are more liable tosay it is wrong not to
comb the hair, to get butter on the dress, ﬂ]imh trcm nnfold the bands, ete,

1Ped. ‘-u-mm'lr_-“ V. 1 13“1 p- '13!.'1I
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TapLe 1—Continued,
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and the L8 per cent to the lower schools.  Zhermunski gives results for both whis-
pering obtained in the ordinary way and results from the use of Politzer’s aconmeter.,
W. stands for whispering and P. for Politzer’s aconmetor. It is diffienlt to tell how
to classify defective hearing. Schmiegelow malkes three classes; he gives (1) for
those hearing the ticking of a watch at a distance less than 2 meters, and (IT) for
those hearing between 2 and 4 meters.  The parentheses aronnd the wateh distances
indicate that thongh the wateh was used the results were given in whispering.

The normal reach of hearing is the distance at which all children are counted as
baving defective hearing,

TapLe 4.
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miaile,




CHILD STUDY IN THE UNITED STATES. 1289
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On the necessity of providing for the better edueation of children with defective
hearing in the public schools. Bamuel SBexton. Eduocational exhibits and
conventions at the New Orleans Exposition. Part II, p. 201. U, 3. Doreaun of
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Die Gesundheitsptlege in der Mittelschule. Leo Durgerstein. p. 24 Wien, 1887,

Hamdbueh der Hygiene, J. Uffelmann. p. 714, Wien und Leipzig, 130,
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ated for the other. The publication has Leen as {ollows:

Archives of Ophthalmology and Otology, 1-7, 1369-75.
Separsded into—
Archives of Ophthalmology, vol, 1, 1879,
Archives of Otology, vol, 1, 1879,
Archiv fiir Angenheilkunde und Ohrenheilkunde, 1-7, 1860-78,
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Zeitschrift filr Ohrenheilkunde, vol, 1, 1879,



1290 EDUCATION REPORT, 1807-98,

IL. Advchives of Otology—Continned.
1&;!-1, page 200,—Deafness among school children, F. P. Norrell (Worrell).
ieview. :

1857, page 257.—The care of the ears by the school aunthorities. Dr. .
Keller. Review, :
18587, page 257,.—Hearing of school children, Dr. E. Bchmiegelow. Review,
1890, page 191.—Investigations as to the hearing of school gﬂ,drnm Thos.

Barr. Reviow.

CILDRER"S RIGHTS A8 SEEN Y THEMSELYVES,

In order to obtain withont prejudice the ideas of children as to their own rights,
Margaret I2. Schallenberger,' of Leland Stanford Junior University, sent out a sylla-
bus to some handreds of teachers in California. The teachers wrote stories upon the
blackboard and the children answered any questions involved, finished incomplete
stories, ebe. They wrote their opinions ns langnage exercises, having no idea of the
use to be made of them. Three thousand papers were sent in. The fullowing is
the story:

#Jenuie had a beautiful new box of paints; and in the afternoon, while her mother
was wone, she painted all the chairs in the parler, so as to make them look nice for
her mother. When her mother eame home, Jennie ran to meet her, and said, ‘Oh,
Mamma, come and see how pretty I have made the parler;’ bot her mamma took her
paints away and sent her to bed. If you had been her mother, what would yon have
done or said to Jennie?”

The results from the answers (given below the double rule in the table) were
reduced to the number per 1,000 for the whole number examined in each case.

TABLE 5.

[Raized to standard of 1,000,]
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Tapny 5—Continued.

= = = o = o = o ;‘5 o

= 2 = = 2] g = g = =
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amdned oooes e 20 | 180 pid 1) : 1681 El 15_7_ 154 | 109 | 153 135
Tonorant «.oseeececoeaene| 280 | 93| 987| 161| 240 230 884 270 338 308
p]u.in SR e 142 | 0 3 118 20 153 403 | 270 | 484 a6
Don't do it ngnin ........ 103 | 28 75 | bt} B4 150 Gl 81 T8 6
%lélm]a Iﬂ pr;:mum ......... ;g lE ig I Bg -]i-; Ei EI; EE EE ﬁ
bycitncs [ RIS SR " 5 [ 7
El::llliml .................. 152 G0 85 | 143 108 14 122 ag 111 bt}
gluna&m cl_lll.im,-"......... 1;1; 'ig 1'53 | lgg 1% 180 lﬁ ]gg lﬁg ﬂg
nfined...... g i { | 7 47
Loss meal ... EEREL T 40 F1| 124 62 7l 45 ( 108 | 23 30
Loso paints . ueecueenenas HS 238 276 1 Jie g 266G 22| 281 | 247 165
Whi ‘“.}'?1““"""““"" S| S| o3| am| ma| 8| 7o| 195| 58| 13
T e e = s 35 2 212 K2
Ponished -ccooveaeinasnns 25 11 b | 12 | fi 12 1% 45 3 15
:l"vun:ll.i.ll:ll.-1||:1.11.'1I:ILI'||1|llzrl.'ltgr i dd | 46 i1 i G2 GE ol HE 2| M L
|

Some of the most striking resnlis are the reasons given for pnnishing Jennie; one
is for the sale of revenge, another is to prevent a repetfition of the act, and a third
is for the purpose of reforming Jennie.

Of 2,000 children six years of age some would explain to Jennie why it was wrong
to paint the parlor ehairs. The young children think of the results of an action; if
it is bad, punishiment should follow. Dut the older c¢hildren consider the motive that
led to the action. The boys show much less mercy than the giris. COut of 1,000
girls six years of age 512 would whip Jennie; out of the same nunmber of boys, 540
would whip her. At sixteen 52 zirls and 133 boys would whip her.

Threats and forced promises made very little impression. Al six years of age out
of 2,000 none woull threaten; at twelve years, 39; of fifteon yenrs, 85. Threats
probably appeal to children so little on acconnt of their indefiniteness as to time,

MoTor ABILITY.

The following preliminary study of motor ability was made by J. A. Hancock,' of
Clark University. The purpose of this study was to find (1) what movements chil-
dren can make best; (2) to learn something more definite of the relative ability of
children and adults, and of the relation between development and decline of motor
ability, and (3) to find simple tests for ineipient nervons discascs.

In order to carry this study out, the following series of suggestions and questions
were useil as tests, Two or three pupils were taken at a time,

FIRST SERIES.

1. Ask the child to stand with feet close together and handsat sides. Is there any
swaying of the body? ‘I'ry same with eyea closed. What difference?

2, Have him walk across the room back ward with cyes elosed. (Keep near him to
preveat falling.) Isthere any dragging of cither foot, walking with feet wide apart,
or turning to vizht or left?

3. H'l‘ﬂ‘! him trv to eit still & half minute exaetly. Note all the movementis he

makes in the effort. Does he hold his breath

4. Ask him to close his eyes and hold his hands ont horizontally with the fingers
spread. Is there tremor or twitching of the fingers? Which ones and in what direc-
tions? Is it slight or distinet?

! Ped. Seminary, October, 1804,
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5. Hold your hands above your head ont of sight and with palms front. Ask Lim
to do the same. Does he raise them to the same height? Hold them symmetrically
Are the fingers or thumbs spread apart on either hand? Which? Which hand sinks
firat on a half minute’s trial? Hold up yoonr own hands but o moment.

6. Place him 10 feet away. Toss back and forth ten times a ball as large as a ten-
nis ball. How and where does he throw it? How many times does he catch it?

7. Ask the boys to lie down on their backs, if they are willing. How do they get
up? Have they diflienlty ?

8. Ask for the pronnnciation of these letters and words and note errors: r, 1, s, t,
k, d, f, n, v, y, go, which, thin, the, long, show,

9. What signs of mental fatigue have you noticed in him in school work? Has he
made any involnntary movements doring these testsf

10, P'lease add any comments or snggestions that may ocenr to yon,

BECOND SERIES.

1. Does the child dress himself? Buotton his clothing, and fasten hooks and eyes?

2. Can he tie the ends of a string together? In what kind of a knot?

3. Can he thread a needle? How small a one! In which hand does he hold it?

4. Can he interlace slats? Interlace four and six before him, See patterns 1 and 2,
Daoes e even copy the pattern ?

5. Can he wind thread on a spool? How does he do it?

. h(i..'ﬂ;] lie spin a top made of half a spoel or of a button mold? Can he snap a
marbie

7. Can he hop on each foot? Stand on tiptoes or heels? Touch his knees or
shoes while standing ¥

8. Place before him pattern number three; give him squares of paper or square
blocks: ask him to imitate it. Then show him number four. Does he shilt the
outer blocks of number three to make the other fizure, or does he Imild anew from
the beginning? The patterns may be shown him drawn full size on paper or made
of the bloeks. If he fails, divide each pattern vertically in the middle; try him
and note results. :

9. Count and beat time, donble, treble, and quadraple. Can he do it? Rapidlyt

10. Does he swing his arms or sway his body when walking? Can he march, keep-
ing step as yon count time or ]plu}r for him? Can he run and keep time? Does he,
when marching, move the head, eyes, mouth, or tongne?

11. Pat the top of vour head and at the same time move the otlier hand in a eirele
on the breast. Eau he imitate yont

12, Rest your forearms on the table, the hands in an easy position, with the fingers
enrved and the lower parts of the palms and the tips of the finrers touching the
surface of the table. ﬁﬂgin tapping, letting the movements procced rapidly from
the little fingers to the thumbs,  Ask him to imitate yon., Notice the movements he
actnally makes. Are they with the hand and arm moving together from the elbow;
the whole hand movinge from the wrists; all of the fingers moving in unison from
the knuckles; or with index fingers alternating with the other threa? Reverse the
tapping, beginning with the thumbs. Can he imitate you any better? Just what
does he dot

13. Can he drive a nail, or hit it squarely after several trials when started for him?

14, Can he roll a hoop? Skate? ![‘m:n a somersault, or walk on his hands? (The
boy, of conrse).

15. What movement secms to yon the most difficnlt for children to learn?

The ages of the children tested were five, six, and seven; all were in the firat year
of school work. An apparatus known as an ataxeograph was employed to study
the ability of children to keep quiet.

As the position of the boildy requires a coordination of a large number of the
largest museles, a test wonld show something of the control of these muscles. The
child stood with feet close together and hands at sides. The child was asked to
keep his attention on a distant object, and try to stand still for & minute. The
amount of movement was measured; then the child rested for half a minnte, and
the test was repeated with eyes closed, and the amonnt of movement or swaying
measured. The anmount of movement is muech greater for children than for men.
The rectangles that wounld just contain the tracings of the instrument in the anterior-
posterior and lateral directions were measured and are given in the following tables:
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AVERAGE KUMBER OF CHILDREN.

The average number of children in the family is 64-. This inclndes all the chil-
dren born to the parents of the great man, but no half brothers or sisters. The
time between the birth of the previous ehild of the marriage and the great man child
is 22 .87 months for 26 cases, while the average time between children of the family
is 25.26 months for 33 cases. These latter facts seem to illnstrate the lelogical law
of judicions nse of a function.

POSITION IN THE FAMILY.

By birth, 11 are “* ouly sons™ and 16 are youngestsons. The position by birth can he
shown by a line, A being the first child, B the middle child, C the youngest child,
E the older half, and F the younger half, of the family, as follows:

9 15 4 5 8
A"E BE D
Practically the 50 lived in this position:
19 18 2 5 11

A EBF C
From these results it will be seen that by birth the chances of greatness are as 24
is to 13 and practically as 32 to 16—that is, as 2 to 1 in faver of a child of the older
half of the family. This confirms Galton's opinion.

PHYSICAL HEALTH.

Some biographers seem to have a tendency to contrast mental greatness with phys-
ical weakness. This may be due to the persistent idea that the body is inversely as
the mind. But ill health is not a condition of greatness.

GENERAL STATEMEXNTS.

In regard to place of living in childbood, a large number resided in the country.

The influence of poverty on great men is well known.

Great men have strong memorices in the lines of their interests, although they may
Le very absent-minded generally speaking.

A careful study would probably shew that in boyhood great men had more imagina-
tion than the average child. The popular idea that the great man owes his success
to his mother's inflnence upon his education has at least many exceptions. The men
given in the talile above did owe much of their edueation to some one person, but
often ithe mother’s place was supplied by that of an aunt or oiher relative.

It is well known how unreliable are the estimates of the early childhood of great
men, but at present there is a more scientific spirit in biographical writing, which,
it is hoped, will connteract the naual tendency to exaggeration.

Barxanp Cnop 3cHoonL oF CHILD STUDY.

The following syllabus for observations of children by the Barnard Club School
of Child Stody, of Providence, R. L., is given.

The syllabus contains “sugrestions for the study of children from the second to
the sixth year of school.”

SYLLABUS 2.

Introduction.

This simple outline for child study has been prepared with the hope that it may
aid primary teachers in coming into closer ]ml*ﬂun:S relation with their pupils, and
that by the systematic study of a few children they may come to a I:u:ttnr};;nc-wlmlga
of child life and child nature.
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Great delicacy and tact are required, however, in attempting this work, for the
child studied must not suspect that he is the object of observation, and whenever
direct questions are asked Le should feel that they are prompted by friendly inter-
est and not by curiosity.

It is recommended that only a few typical children in each class be studied in
detail, but many points way easily be learned with regard to all the children. Walks
throungh the school district will reveal much about their environment. Calls at the
homes of the children under special study will bring out still more, while many
points may be gained through oral or written exercises, which may be so planned as
ta come legitimately in the time devoted to langnage or natural science.

This work shonld not be taken up simply as an interesting psyechological study,
but rather approached reverently, remembering that the object sought is a deeper
fusight into the life and thought of the little child who has been “*set inour midst.”

Bessig M., ScHOLFIELD,
Bhopa A. EsTEXN,

FERRUARY, 1896,

Name of observer,
Obgervation. Begun. Ended.
Name of child,

Diite of birth.

I. Character of environment.
1. Parents.
Nationality.
Ceenpation.
Culture.
. Home,
Location,
Hygienie conditions.
Asthetic influences.
Religions or moral influences,
. Companiona.
Brothers,
Eisters.
Playmates.
Playground.
Strect,
Yard.
Garden,
Woaoods,
Fields,
Possessions.
I"ets.
Playthings. Which most prized? Why?
Books. Which most prized? Why?
Collections,
6. Oceunpation out of school.
Has the child any regular work to perform?
What form of play is most cnjoyed?
I1. Physical characteristics.
1. Physique: Slight or siurdy, feehls or strong.
2. Color: Of hair; of eves; of skin (pale or rosy, sallow or clear).
3. Health: Excellent, good, poor, fluctuating.
4. Bodily defects: Deformed or maimed.,  °
5. Sense defects,
i, Bight,
bh. Hearing,
6. Motor ability. Control of body.
i, Voluntary movements, Birect or aimless, graceful or awkward,
quiet or noisy, quick or slow, .
b. Automatic. Unconscions acts aceompanying study or recreation.
I1I. Charae eristies of temperament and disposition,
Axeitable or calm.
Energetic or sluggish.
Confiding or reticent.
Bensitive or indifferent.
Hopeful or sad.
Yielding or stubborn,
Timid or courageous.,
Generous or selfish,

b

==

i

o
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IV. Mental characteristics.
1. Perception.
Color,
Form.
Nuonmber,
Piteh.
By thm.
Location,
2, Memory.
Events,
Distinet or indistinet. _
Aceurate or modifiedd by imagination.
YVerbal. Accurate or inaccurate.
3. Imagination,
Feeble or active. . ; : ;
Creative or imitative, as shown in play, pictore making to stories.
4. Peelings.
Affeetions. For people; for animals.
FFears.
5. Wiil.
Power of attention.
Self-control, y
Impulsive or thoughtful, reflective.
Power of choice. Prompt or vacillating,
Obstinate, resolute, or changeable in purpose.
fi. Power of observation.
Acenrate or inaceurate.
7. Expression.
Daoes the child express his whole thought or only a fragment of it?
Vocabulary., Large or small.
Rich or scanty in imagery. ; : h
Is the child predmuiuanﬂ_ﬁ' thoughtful, imaginative, emotional, active, or
are all three characteristics well balanced ?
8. Manners and morals,
CUbedient or disobedient,
Tidy or untidy.
Careful or careless,
Persistent or casily disconraged.
Folite or rude,
Truthful or nntrothful.
Humane or croel.

J Quick or slow, accurate or inaccurate.

Tue Iowa SociETy For CHILD STUDY.

Henry Sabin,' late State superintendent of public instruction of the State of Towa,
gays in a paper to the teachers of that State:

The supreme object of the child's edueation is the child himself. Books, teachers,
conr=ses of study, methods, are but means to an eud, and that end is to put the child
in complete possession of all his powers, to fit him for the work of lite. The new
study of practicul psychology is intended to acquaint the teacher with the nature
of the child., The science is yet in its infancy, but many of the greatest eduncational
minds in the conntry are working along the lines indicated in this eirenlar.

The first topic investigated by this society was on “ eye-mindedness” and *‘ear-
mindedness.” It was dusired to learn the impressions wade npon the ear and eye.
Those who remember ehiefly through the impressions npon the sense of hearing are
called “*ear-minded ;" of sight, ‘‘eye-minded.”

EYE-MINDEDXNESS AND EAR-MINDEDNESS,

The following is the plan of investigation:

In this line of investigation the comparative value of recollection throngh impres-
sions made upon the ear and eye is songht. Persons who reeall chietly through
impressions made upon the sense of hearing are ealled ear-minded; those who recall
chiefly throngh impressions made upon the sense of sight are called eye-minded ; for
example, in spelling, some recall the letters in o word by their sounds, others tlash
the letters bhefore them in the ““mind’s oye,” and read them as from the printed page,
It is thonght that the latter, the eye-minded, are the hest spellers, and if these
investigations point to the same conclusion, steps may be taken to develop eye-
mindedness in the poor spellers,

L Child Stady, April 15, 1885, page 2.
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Three sets of tests are fo be made: Aunditory, visnal, and ando-visual. For each
test prepare ten series of letters, each series containing ten letters, arranged dis-
connecledly, after the following manner: :

1.1 d n.rvg b b s m
2. 5%kt a0 q,] 2 el

Provide pupils with pencil and paper. Have pupils place at head of sheet name
of city, grade, name of pupil, age, nationality.

I. Auditory tesf.—Trononnee uﬂm’ly, about one letter a second, and distinetly the
first series, ten letters, and then give command to write. Pupils must not be per-
mitted to begin to write until the command is given, and they must write without
hesitation all the letters they ean, and then stop. Then pronounce the next series in
the same way, and so on till the pupils have written the ten series.

II. FVisual test.—Take the secon:d set and write the first series on the blackboard as
prompily as possible and in full view of cach pupil; then erase quickly and give the
commanil to write. Pupils writo nnder same limitations ns in anditory test. Pro-
ceed in same manner with the remaining nine series.

III. Awdo-visual tezt,—Take the third set and write on the blackboard, as in the
visual test; then bave pupils pronounce first series in concert. Erase, and then give
commanid to write. Puopils write nnder same limitations as in visnal test, TProceed
in same manner with the remaining nino series,

Write these three tests on the same sheet, using both sides of sheet, if necessary,
If there be objections to giving pupils' names, numbers may be used, but designate
the sex of the pupils. Place the average standing, or teacher's estimate, in spelling
of each pupil, at the top of his paper after these tests have been made. Mark it:
f Spelling, per cent.” :

Tar ILLixols Sociery roir CHILD STUDY.

The following is a plan for the stndy of child’s motives, sngrested by the Illinois
Soeciety for child stody :

Preconceptions and theories of the observer should not be permitted to manifest
themselves to the observed, and thos inflnence and modify the observations recorded,

PLAN FOR TIHE STUDY OF CHILDYS MOTIVES

Name of the child. Age in years and months.

Nativity of father. Nativity of mother.

Oceupation of father. Of mother.

Occupation of other members of family.

In what does the child take most interest at the present time?

{a} In what stories or books?
() In what games or entertainments?
{¢) In what ccenpations?

What is the child's idea of an adult ecenpation for himself when grown? Ileason
for clivice?

1_1}\;1131. experience has thus far afforded the child his greatest pleaznre or joy in
ife

What life expericnee has oceasioned the greatest pain to the child?

Is the child a member of any school at present? Grade? If left wholly to hia
own choice would the child attend school? What seems to be the child’s trne motive
for his choice? v

Do the mere possibilities of extended social life, comradeship, furnish a leading
interest in the child’s school attendance?

Is there any portion of his school duties which he performs {rom a senze of the
intrinsic charm in the thing done?

What study inferests the child most? What is the real motive prompting this
interest?

Name in order of relative interest other subjeets of the course? (a), (b), (¢). What
seems the child’s real motive why he pursues these snbjects?

What portion of his school duties seem least attractive to the child, and why?

Is the child in good general health? What serious sickness, if any, has the child
experienced ?

Dioes the child’s physical development appear to be normal? State any apparent
defects, Are these the result of (a) Heredity? (b) Out of school environment?
(¢) Fanlty school provisions? Does the child’s mental development appear to be
normal? State any apparent defects. Are these the results of (d) Heredity? (e)
Faunlty out of schoel environment? () Injurious school methods, ete. ¥

Observer,

Address.

Iate.

s
]
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CHILDRER'S INTEREST.

In investigations on children’s interests Professor Baries coneludes (1) that ehild-
ren are impressed to a very small extent by the visible aspect of things; (2) that
their chief interest is in the use of things; (3) that their ideas possess ouly light
abstract characteristics. Ddward R. Shaw,' of the school of pedagogy, New York
University, considers these conelusions as significant sinee they are at variance with
the general praetice of teachers in schoolroom work; for to appeal to primary chil-
dren, in order to get them interested, we must start with the use of objects and
gradually lead out from what things can do and what they are made of, o their
structure, form, color, ete. In the present investization by Dr. 8haw the data were
gathered from children of n large city. The list of words used was given to chil-
dren in classes {rom the second to the sixth achool year; inclusive, and was placed
before them in the following manner: Eacl child was directed to write his name,
age, and grade at the top of the paper. As each word of the list was spoken and
immediately written on the blackboard, the child was to write down as rapidly as
possible whatever came into his mind. The work upon one word was completed
before the next word was given out. No comunents, questions, or suggestions were
allowed, so that the pupil mizht Le as unbiased as possible. The object was to see
what associations arcse in children’s minds when the names of the oljects in the
list were presented. :

The list of heads given in fhe table consists of ten used by Professor Darnes and
cight additional ones.

Dr. Shaw collated 59,223 atiributes (see Table 12) from 600 pupils, 50 girls and 50
boys of each year of age from 8 years to 13, inclusive. The idea of ““use” in
DBarnes’s returns stands 50 per cent as compared to 12 per eent in Shaw's returns.
Shaw makes of special importance the difference found in the younger ehild’s interest
as compared with the more advanced pupil. The vounger child’s interest is self-
centercd—that is, for particular and individual action, as opposed to the older child’s
recognition of general or universal use. The terms ““use,” “used,” “useful,” * good
for,” ““valnable,” ete., are frequent with advanced pupils but rare with the younger
ones. DBarnes’s results are almost the exact opposite; yet both investizations point
to the conelusion that children’s interests lie largely in what an ebject is good for,
or what it can do.

Tapre 12.—Showing proporiion of different ailribictes by returns from 50 boys and 50 girls
af each age from & to 13, inclusive,

[The nnmbers denote the number of nltrlbul?u.]

Rank. i& yEATE, l[l Fears. ll]';.mrs 111 YOars. I‘l‘.' yCars. IJ VEATE. :"l otals. %‘urtnnlll..l
| | | E
- | | I i "“.
1. Aclion: | | F | | |
Jri AR e kLE T 1091 | 1202 1,618 | 1,403 1, 265 7, 631
e TR o R | o 646 | 568 971 | 1,000 | 1,117 5,334
—_— 12, EG5
2. Duality: | ‘ | :
g e e e i 02 4533 BGR 53 902 | 3,852 |
(v T e AR R ER R R [ T G52 ETD 1,102 1, %74 | 4,533 |
| el B, 485
3. Use: - ! 1
BOYS.unsseransnsaisosans 52 271 | 011 GE6 Tag | 1,052 | 3 630
Girls ........_........“.i 1495 251 T Tk (-1 1,022 | &, 335
: 1 ! ‘eom
4. Strncture: | | [ |
Hnj‘a.........._.........LI -I]I'l'* 270 | 611 472 4605 oTT 2, 5bd
T e e e s dﬁﬂl 312 | 07 450 474 G2 | 2,705
[ | — 5,240
6. Bubstance: | ' !
B e 127 | 145 ang 446 516G 677 | 2. 243
¥, vy P SR RIS 190 270 2ga 424 685 THT | 2,618
| | | —_—] B
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One of the facts bronght ont was the early age at which children reach their
maximum memory power. The boys in the secowi year of the high school remem-
berod 43 per cent, which was the highest for boys.

To study the strength of memory as a function of the place of the words in the
story it was divided into three equal purts, and the total number of words remem-
bered in each part by the different grades ealenlated ; the results are shown in the
first three lines of Table 14, below. The story was again divided into eight equal
parts and the total number of terms remembered in each of these.parts by the dif-
fercnt grades calenlated. The results are given in the lower part of Table L4: the
last vertical column of figures gives the averaze per cent of terms remembered in each
part of the story by all grades. The line of figures at the bottom of the tableshows
the per cent of the whole story remembered by the grades under which the numbers
are written. A considerable number remembered the first part of the story guite
well, but very little in the latter part, showing the influence of fatigne. The high
per cents for Miss Aiken's schiool may be due fo special training.

TanLe 14.

| Seventh | = ES
; eventh | =
Thisd | Fifth | Seventh | Ninth | Seco ,’.']'],hlrju"r“;:"h| crade | = g
grode. | grade. | grade. | grade. Jm]{nu]. schoo {aclt-read :E i |E§g
L R T e ] e S | lsciE) ;ﬂ -i-i: !?‘E:‘E
lalg|sl2lg|8|a|d|a|s]|s|s]&|:7]E8|[ESS
2 P T el (5 - o (- - O i e B R S A R e |
d|A|l0o|®a|0|lA|O|R||RA (D& |5 |(A|F |L i«
m— mr—— i— e e— e —— e — —l—l-I— -——l —] = - e
L sl 'a'llﬂ.l.ﬂnl-:]ll 014 Lmil.ﬂtﬂl v EEEI.HEI.EDﬁIl 85111, 187 1, E{'IEI 1661, 1, 134 46
I0.00000 407 375 835 824/1,197/1,0501, 1401, 1051, 24211, 1041, 184|073 814 BUR 1, 10110 48
IIX........} 258 180 ﬁll.li MBE T EETi ﬁﬁll LR X3 'J'Bﬁl..ﬂw' niEr rTIEl -liﬁlldﬂﬂi B 27
1 I
— e B| A . e T O T P [
cvames ] AEE 414 511 BB G5 GO0 625 617 @685 505 643 580, G614 G580 64| 562 il
R 206 213 394 355 Gud 425 405 473 546 502 517) 404 53| 3d0| 556 07| 45
a5 0 118 130 241 232 S04 205 303 364 313 324 z@[ 311 9256 218 391 273 29
........ 173 181] 332 343 455 425 428 43| 443 4280 428 383| 356 496 K08 auri 1
W 168 178 376 344 500 430 501 515 5200 519) 518 405 234 292 647 48] 44
VI........| 52 60| 135 10d| 220 152 267| 212| 324 20| 324 187 130) 134 218 283 21
VIL.......| 68 38 168 o6 2t4l 131| 236/ 100 272 255 3480 40| 202 1300 344 202 21
WELL ..o 155 120, 279 257| 400 B2)| 437] 374) 430 385 506 380, 288, 240, 538 350 36
Percentre | ] | fiss d
e hered | | | | |
grades. lﬂl l?l 3Ei El:ll -I!.“rl &7 44 -I‘Z1 47 dﬂl- i'l'l E]?B1 a6, I3 52| ﬂ'ﬂki a7
| [ | |

The following table shows what appeals most and what least to memory. It gives
the number of pupils who remember the terms mentioned :

TAapLE 15
| ) B == |
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&t loaf bread 18T (30 [48 45 B {8 | 47 |48 40 |50 {47 /50 |50 | 48| D0 100
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TapLe 15—Continned,
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Among other things it is interesting to mnotice that the four terms, * mother,”
“#died,” *and left him,” and ** baby,” were the only terins remcmbered by 90 per
cent. Table 15 is on basiz of 50, but last two columns have 100 for basis, * Christ-
mas,” ** Santa Claus,” and * box of eandy,” thongh near end of story, are remembered
very well. 37 cents” and ““dropped™ have each two rows of figures; one gives
number who remembered, the other the number who substituted syuonym.

CONCLUSIONS,

For a story like the one employed, and under the conditions described above, the
maximum memory power is reached at a relatively early age. The boys in the third
grade remembered only 17 per cent of the story. In the ninth grade they remem-
bered 42 per cent, and in the high school about 40 per cent.  From this it seems that
memery power for the boys culminates about the beginning of the high-school period.
The girls made a rapid inecrease from 18 per cent in the third grade to 43 per cent in
the seventh grade and 47 per cent in the high school.

The office of a term in the sentence, and the number of like terms employed deter-
mined how well & given term was remembered. It may be said that sentences as
wholes were remembered inversely in proportion to their length and the number of
noncssentials contained. Of the sixteen terms remembered by 75 per cent, eleven
are in the first three sentences, and not one in the last half of the story, Table 13.
About two-thirds of the forty-one terms remembered by 50 per cent are in the first
half of the story. The decline of memory for the successive parts of the story is
shown by the per cents for the three-part division of the story, Table 14. They are,
successively, 46, 38, and 27. A four-part division would give 52, 34, 32, and 28, Much
of the falling off is donbiless dne to fatigue, but some of it is due to changes in
gubject-matter, as can be seen in Table 13, where sudden variations are found in the
amonnt remembered. A deeline in memory from the first to the last of the story
was found in all grades, but the rate of decline was not the same in all.
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The growth of memory is more rapid in the case of girls than boys, and here the
figures snggest a coincidence with the general law, that the rapid development inci-
dent to puberty oceurs earlier in girls than in boys. No other appreciable difference
between the memory of boys and that of girls is apparent, except that the girls
remembered 4 per cent more of the story than the boys, and the girls in higher grades
showed a better retaining power for the latter part of the story. .

1t is surprizing how few remembered some terms in a sentence, while other terms
in the same sentence were rememberad by a large number. There seemed to be
marked similarity of apperception in all the different grades; for any term remem-
bered by a large or small number in one grade was remembered by approximately
the same number in every other grade. No }lurt of the story nor any term other than
those elsewhere mentioned made a noticeable appeal to any grade which did not in
like manner appeal to all the other grades.

DrawinGs By FirsT-GRADE PPUPILS,

Frank 8. Bogardus' remarks that drawings by first-grade pupils may be made the
index of the childrens' mental characteristics.

He used drawing as a test of perceptive imagination and memory in a class of 18
pupils, from five to seven years of age, in the primary department of anormal train-
ing school. The class had been in school seven months. The method of testing
was as follows:

1. In perception.—The object was placed before the child, and after making any
kind of examination of it he wished he drew it, the object remaining hefore him.

2. Ia memory.—The object was placed before the children as o elass, The examiner
called their attention to certain charvacteristics, so as to be sure that they all had the
same material to remember, and then removed the object and had it drawn as
remembered. :

3. In imagination.—The child was told to make up a story about a boy and a dog
or any familiar animal, and then to make a picture of it.

In no instanece did two children draw at the same table.

The grading was done in the following manner:

1. In perception.—The examiner connted up the nnmber of different elements fonnd
in each set of drawings, and, taking that as the standard, compared each individaal
drawing with it, making the number of different elements or the amount of detail
the decizive factor.

2, I'n memory.—The method of grading was essentially the same as in perception,
except t{mh the number of elements pointed out by the examiner was taken as the
etandard.

3. In imagination.—The greatest number of different elements found ln any one
drawing was used as the standard. h

In this way statistics more or less truly indicative of the comparative powers of
the children in lmrmptiun, memory, and imagination were secured.

From the study of these statistics the following facts were noticed:

1. In thirteen of the eighteen cases there scemed to be a distinet relationship
between the grades in perception, memory, and imagination, the greatest variation
in any one case being o difference of 12 per dent between perception amd imagination,

2. The highest average made by any one pupil was 82 per cent, the lowest 38 per
cent.

The average of the whole class on perception was 59% per cent; on memory, 59§
per cent, and in imagination 60 per cent.

4. The various averages of the individunals afforded a means by which they were
ranked. The opinions of the teachers of these children agreed with the order in
which they were ranked in all bnt three or four cases ont of the eighteen.

Now comes the question of the apg]icat.iuu of these statistics to the nceds of the
individual child. Suppose that the drawing examiner finds that James has an aver-
age in perception of 15 per cent. He apprises the science teacher of that fact, and
Bhe immediately nnderstands the cause of his poor work and sets abont correcting
it; or the examiner finds that Mary has a low average in memory. He notilies
Mary’s arithmwetic and reading teachers, and they see that what Mary needs is drill
in grasping and holding ideas. If John's imaginative powers are found to be less
than the average of his class, his reading teacher must pay particular attention to
seenring an instantaneons response with a mental picture to an external suggestion,

In short, the system serves to establish ihe stanﬁ:nrﬂ of the mental powers of the
class, to deteet the exact place of each child’s development that is exaggerated or
minimized, and in that way suggests a partienlar way in which each child must be
treated according to his individuality. :

!'"Transactions of the Illinois Society for Child Study, 1896,
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TanLe 16, —Showing the results of the term’s work in studying the childven through the
drawings they made.

L
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THE BUGGESTIBILITY or CHILDREX,

Bnggestibility may be regarded as a normal condition of mind. In the following
study of sngzestibility of children Maurice M. Small’, fellow in Clark University,

'Ped. Seminary, Deccmber, 1896,
aims to show some of the resunlts of psychic activity, intentionally indueced by indi-
rect methods, and also to indieate in the records of imitative acts, which are simply
the motor expression of a mental state of which suggestion is the canse. In one
section of the inquiry is given a record of experimental vork; in a second section a
classification of 4,335 cases of personal experience furnished by edncators, pupils, and
parents, and in a third section some inferences from the data.

ILLTSIONS O PERFUMES.

In testing for illusion of perfume, the means used were a Newman spray tube,
some distilled water, and faintly perfumed cards, one of which was placed in the
hands of the teacher, while another was given to the pupil, who was asked to come
to the desk and see whether the eard was perfumed or not; bnt he was charged not
to give jndgment until asked.

After a moment the pupils were asked about walks in search of flowers last spring;
why children liked flowers, ete. Then they were asked whether they thought they
conld tell if the edor of any flower were in the room. Labeled bottles of perfumery
were next placed on the teacher's table, and the experimenter took the atomizer and
told the pupils he was about to make a spray in the room, that if anyone was sure
that he could smell perfume, he should raise his hand st onee. A generons spray was
then made in two or three places in the reom. The pupils wrote the name of the
spray that was suggested to them,

Table 17, which follows, shows the resnlt in 540 cuses. The letters 8, F, N. 8, O,
and GC, at the head of the columns stand, respectively, [or ““strong,” “faint,” “not
sare,” “no perfume,” and ““ given card.”
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INFERENCES AND APPLICATIONS.

The aim of this stndy, as a whole, has been to present databearing on the snggresti-
bility of normal children. A eareful study of I-Ee records seems to indicate, acconl-
ing to Dr. Bmall, that in healthy children suggestibility is—

1. A universal condition.

2. High in degree,

3. ilini‘gaij.' within the eontrol of any one who koows the working of the child
mind,
_ No thonghtful edueator can fail to make from the same records a multitude of
inferences related to every department of instruction. Among these inferences, some
of the more important are:

1. The necessity of removing from the public schools stutterers, emotional prodi- ;

gals, and nervous defectives,

2. The need of care that the teaching force is large enongh to prevent teachers
from breaking down becanse of overwork.

3. The prominence of the motor element in learning and the importance of calling
it into play in teaching.

4. Gronnd for urging a fuller and higher use of the dramatic instinet in the
class room.

If it shonld seem at first that giving play to the impulse for dramatic action is
likely to make pupils stagy and artificial, it will be remembered that the danger
lies in too little freedom for dramatic expression. The amateur only is stagy; the
actor who knows the stage reflects from the footlights nothing but perfeet human
naturalness,

Of counrse it is necessary to guard against the dangerous element in plays of the
circus group; this is easily done by learning the actual sonree of the danger and
diverting the attention to something safe that will cause the same flow o spirits
and awaken a sense of power and superiority, One of the best ways for securing
this result would be to induce boys and girls to invent new games calling for sup-
Pleness, strength, skill, and competition, to supplement thosc now in use and the
courscs in manual and indastrial training,.

b. A possible use ot the social instinet as it crops out in school fads to awaken
interest in stndies like history, literature, and science,

6. The danger in leaving ehildren too much alone, and the necgssity of closer com-
panionship with children on the part of parents and teachers.

7. In suggestion as children use it, a hint at the natural methodof child discipline.

rB. h’l‘l:ﬁ strong influence of the attitude of the teacher upon the tastes and ideals
of the papil.

o, Th[;,.l.t.ln'ltlmugh a Lright teacher may interest pupils in a study, large sympa-
thies, personal interest in the pupil, and ability to appreciate the good in him, are
necessary to awaken purpose and develop strong character.

A Stuny orF DoLLs.

It may be asked, What is the real source of the many instinets that are expressed
jn doll play, its form among savage races, whether it is related to idolatry, and, if so,
how? The study of dolls by A, C. Ellis and G. Stanley Hall ealls attention to the
importance of a neglected but rich field of investigation. '

The following questionaire was circulated by Miss 8. E. Wiltse among some 800
teachers and parents:

The data desired are juvenile feelings, acts, or thonghts toward any object which
represents a baby or a child.

},. Describe your dolls and get children to do the same—whether of wax, rags,
paper, pasteboard, rubber china, wood, stone, ete.—and give instances where clothes-
pius, nails, bottles, vegetables, sticks, tlowers, keys, button hooks, ete., have been
regarded as dolls in any respect or in any degree.

2. Feeding: What foods, liguid or solid, and how are they given? Deseribe
imaginary énﬂs, dishes, spoons, and other utensils. Is there any regularity or sys-
tem in feeding, and are hunger, starvation, food preferences, or gmwth nnagined

3. Medicines, discases: What diseases, pains, symptoms, are imagined? How is
sympathy shown? What drugs arve given? How, and with what conceptions?
Imaginary doll doctors, their visits and funections. Surgiecal operations, ete.

d. What constitutes the death of a doll? Funeral services, and burial of dolls.
When lost or erushed do children assume a future life for the doll, and does this
azsuage their grief?

5. Give details of psychic acts and gualities aseribed to dolls, and show how real,
Low treated, ete,, are their feelings of cold, fatigue, anger, pain, jealousy, love,

o~y
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Late, goodness and badness, modesty, tidiness, ete.  Ts any individuality or moral
or other characters consistently and persistently ascribed to dolls?

6. Dolls’ names: Are they of real persons; and if so, is there any resemblance,
real or fancied? i : _

7. Accessories and furnishings, toilet articles, clothes, beds, tables, and dishes,
trunks, fashion and its changes, toys for the doll, ete: How far in fact are these
carried, and how far should they be? What dangers, if any, here? _

8. Doll families, and the relationship of the members; doll schools, doll parties,
balls, entertainments, weddings. .

9. Doll diseipline, hygiene, and regimen: What toilet and what rewards and
punishments are nsnal, and what moral qualities are aimed at? . ;

10. Dolls’ sleep: How are they putto sleep? What are the favorite lullabies, and
does the doll’s sleep keep the children good and quiet?

11. Dress: What is the influence of dolls upon the children? Can taste in dress,
tidiness, thoronghness in making their clothes, or other moral qualities be enlti-
vated? How does the material of which the doll is made and the degree of lilelike
perfection react on the ehild? Ts there regularity and persistency in the care of
dolls? s imagination best stimulated by rude dolls, which ean be more freely and
ronghly used? Arve ehildren better morally, religiously, socially, or better prepared
for parenthood and domestic life by them? How can the educational value of dolls
e Letter bronght out?

The above points are intended to be merely suggestive, and are, of course, far more
comprehensive than any returns are expectad to be.

Read thissyllabus and write down with accuraey any facts which memory or
observation may suggest, carefully specifying age, sex, and nationality.

Or, it practieal, question children, or, if’ inanormal school, let teachers take this
gyllabus as a lesson on the blackboeard in the psychology of childhood, and each
record memory or observation,

Returns addressed as below will be carefully edited, credited, printed.

G. BTAXLEY HALL.
CLarK UNIVERSITY,
Worcester, Mass., Norember, 1804,

The returns from the above questionaive were of varions degrees of merit. Ninety-
four boys are reported on; the rest are girls. The majority of all were written by
young girls and women, between 14 and 24,

Mr, A. C. Ellis issued the following supplementary syllabus:

“Will each person receiving this kindly answer, briefly, on this paper and return
it to the address Lelow? State age and sex.”

1. Did you ever play with dells? 2. Did yon especially enjoy it? 3. Abount what
age did yon begin and stop? (Age infigures.) 4. Did you ever play with paper dolls?
5. At what age did youn begin and stop? 6. Did paper dolls dull yonr interest for
other dolls? 7. Did you ever play with anything else as a doll, such as a eat, pil-
low, vegetable, stick, elothespin, ete., either dressed or withont dress? 8. Did yon
enjoy this as much as your real dolls? 9, Had yon plenty of child companions?
10. Did you prefer playing with dolls alone or with other children? 11. Did you
prefer olil and well-used or new dolls? 12, Between the ages of 1 and 6 did you
prefer large or small dolls? 13, From 1 to 5 did yon prefer your doll to be, and
be dressed, as a baby, child, or mlult? 14. Betwern 5 and 10 did you prefer
baby, child, or adnlt? 15, Between 10 and 15 did yon prefer baby, child, or
adult? 16. Did your love of dolls grow out of love for a real baby? 17. When yon
stopped playiog dolls was it because your love was transferred to a real baby?
18. Why did youn stop ]:-Iu:,'inﬁ dolls? 19, Deseribe yvonr tavorite doll, or any other,
if yon had no favorite. 20. How did you chiefly punish dolls when yon were under
67 21. How when older? 22, At what age did yon first play that dolls died?
23. Dlid vou ever try to feed dolls? 24, Did you ever think your dolls were hungry §
25. Did yon ever think your dolls were sick ¥ 26, IMd you ever think your dolls wera
cold, tired, hnngry, good, bad, jealons, loving you, hating anyone? 27, Which of the
following ways of playing with dolls were your favorites: (1) Dressing and wash-
ing or sewing for dolls; (2) feeding; (3) nursing; (1) funerals or burials; (5) doll
parties, weddings, or schools; (6) punishing; (7) pntting to sleep; (8) making im-
aginary eumymuuua of yvour dolls to tallt with and tell your seerets, or to build air
castles with? 28, Do yon know a mother now very fond of her children who was
not fond of dolls as a girl? 29, Do yon konow of a woman who was very fond of
dolls, ot is not now very fond of children?

A. CasweLL ELLis.

Crank UXIiVERSITY,

Weorcester, Mags., June f, 18596,
ED 93 33
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The resnlts of the fivst syllabms show that of 815 children with 980 preferences
between the ages of 3 and 12, 191 preferred wax dolls, 163 paper dolls, 153 china
dolls, 144 rag dolls, 116 bisque dolls, 83 china and cloth dolls, 69 rabber dolls, ete.

Doll substitutes illustrate animistic fancy. In answer to the first syllabus, pil-
lows were treated as dolls by 39 children, sticks by 29, bottles by 24, dogs by 18, ete.

In reply to the supplementary questions, out of 579 children 57 had used a eat as
a doll, 41 elothesping, 26 sticks, ete. Only 26 of all these were hoys.

The following psychic qualities are ascribed to dolls in the order of frequency of
their reenrrence, the figares indicating the number of cases; Good, 97; cold, 51;
jealons, 46; bad, 45; angry, 38; nanghty, 36, ete.

Ot of 579 answers to the snpplementary syllabus, question 26 shows the follow.
ing resulta: 230 children thought their dolls good, 202 thought they felt cold, 85
that they could love, ete.

We must refer the reader to the original article for returns as to: Dolls’ food and
feelding; sleep; sickness; death, funeral, and burial of dolls; dolls’ names; disci-
pline; hygiene and toilet; dolls’ families, schools, parties, weddings, ete.

The educational value of dolls is very great; the doll habits of each child should
be studied, if we are to understand the child.

In the table which foilows, the figures of the upper horizontal line indicate the
questions as they are numbered in the syllabus of Mr. Ellis. Under each special series
the upper figure designates the aflirmative answers; the lower, the negative answers,
For example, of the 12 kindergarten boys below 6 years of age, 11 had played with
dolls and 1 had not.

TapLe 21,
1 |
l1lz] a alslalq s!amu‘m'mn o3 |23 loel25] 26! 25| 20
2282 ='__i _.______f__._______!fi_.._ﬂl_
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el 8 5 | 3. 87 1| 3 o ni|1 |
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ﬁargilc:uﬂfnuf..f..,.' 1 2; ,,,,, il 78 ' 7 R EE 13 L
44 boys below 6, Wor- (35 28/ 2.8 | 223.3 13 1| a—| 18 ) I
e N R TE lif o1 18 111030 4
48 1s below m Wor- 48] 46| 2.6 | 373.11( & 12(1 el A L
m:ﬁ;trur ............. e {fm EL'M -:ﬂ‘li *a;; zgl 1§ 6 ?§| S ‘g gig 8...
50 girls, 6 to 11, Wor- Mecass wuaal T 47 e .
e e el L v 8 40 g By 1 B o
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.................. {3 13|....‘ 14....| 18 12| 15/ 12 22 14)....| 23] 24 20'...].
50 girla, & to 12, Boston {w 46.....| 43]....| 7| 18| 27) 40, 22 o Tl B
primary school .../ 1 g!...., 4.3 815 9 30 1. 516 12 I
M by R e de, Mentor [ R 420 oo} B 6 1808 S %J::' 1
o7 hiigh-school girls, W or- t{w BT #0221 31) 36 31 82 15 11| 12{0200) 82 60 6. |
cesler . 1;‘;.,,. sr_ 4ni:an 45’ T w% 81| El.i 13 3% 2:-"3
himllm u..nrcra age | ] o | PR [ ER e H ] ) el TS O — | 3 i
-3 ......... 8 ..g.-.{s- 2 10 IR g: %; a :114 l;. |"?'";!“-i5"z' :
u:; d wirl o Ip &l d | Al A I I O A B
g N s G D, ..o Ei'iu B2 2. sl a s &E';;i"gg!'gg' i1
- 45 4 -+ 1 1 18 6] 15...]... b 131 3 28 ...]..
45 feeble-minded girls “"'{iél 1; }z. ﬁ{ 1811 5! 10 ]'E' f.lf 11 :a:- ; :ﬁ_' 1?.- }E-f 1? i
. 3 | B 5. L 10 | S b 1 1) | PR
16 foreign girla........-.- | | 1 u,i ; E.'Z gi 2 d.i..!:" 12 8 ﬁ g} 6 5...| 4 1
R ee— U R sl R
7 eighth-grade grammar {%i 21 4.9 | 29211 26 1 30| 32| 11] 21| 06 =)0 5.5 s3f 3y 28 2 |
Loys .. :I 9 7 7 L el T B 25| 24 12 B...\....| 4 6 10 :I,. =
]lbuya. 17 to 19 ammg-‘.\ B T e q :
Tforace Mann Schiool {5 HA R AR w i 2 A - < e
3B girls, average 13 to 19, | H alra_! 51l =l
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Under three is averaged the age of beginning and stopping doll play, placing the
former over the latter; thus for 41 Worcester boys below gix years, the average age of
beginning doll play was two years and cight months, and the average age of ceasing
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was four years and five months,  The same method is followed in columun 5. Forqnes-
tion 7 the upper number designates whether ehildren played with anything else as if
it were a doll. For question 10 the upper figure designates alone, the lower with
others, For question 11 also the order of words in the syllabus is followed, the
upper fignre designating old, the lower new, and in guestion 12 the upper figure
designates the preference for large and the lower small dolls.  In 22 the minus sign
means never played that dolls died, while the other figures designate the average
age in years and months when death was played. In qnestion 26 the upper figure
designates the number of those who aseribed any one or more of the psychic qualities
named in the question to doll, and the lower number designates the number of those
who assigned none, leaving it to the supplementary table to show the relative fre-
quency of each of the qualities.

From above table it appears that of average city-school children below six years,
82 per cent of boys and 98 per cent of girls have played dolls; between six and
twelve years, 76 per cent of boys and 99 per cent of girls; of high-school girls, 100
per cent,

Those confessing that they ever specially enjoyed doll play are: DBelow six years,
77 per cent of boys, 93 per cent of girls; belween six and twelve years, T8 per cent
of boys, 97 per cent of girls; of high-school girls, 82 per cent.

Those ever having used substitutes are: Delow six years, 15 per cent of boys, 48
per cent of girls; between six and twelve years, 35 per cent of boys, 68 per cent of
girls; of high-school girls, 58 per cent. Thus girls appear to lead the boys in every
grade. Nearly 50 per cent of the girls, and a little less of the boys, answering in all
grades, said they loved the substitutes as much as real dolls.

Paper dolls had been used by 73 per cent of those below six years, by B0 per cent
between six and twelve years, by 92 per cent of high-school girls. Interest in other
dolls was thonght dulled by paper dolls by 34 per cent of boys and 26 per cent of girls
below six, 35 per cent of boys, and 15 per cent of girls between six and twelve, 44 per
cent of high-school girls,

Of all kinds of children—blind, deaf, foreign, ete.—only 17 per cent speak of lack
of child companionship, and 72 per cent prefer playing dolls in company; 38 per
cent say that love of dolls grew out of love of real baby, and 13 per cent transferred
their doll love to babies; T9 per cent had tried to feed dolls; 66 per cent have
thooght dolls hungry; 68 per cent have ascribed to dolls some of the psyehic qnali-
ties mentioned ; 67 per cent have thought them siclk.
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I'sicologia del Bambino. Lombroso, p. 126.

Histoire de ma vie, George Sand.

L’Art et la poésie chez 'enfant. Pdérez, p. 28, :

Origin of Civilization. Sir John Lubbock., Appendix, p. 521,

Buch der Kindheit, Goltz.

Les jouets d'enfants. H. Riganlt, 1858. (lle says: “ La Prusse est décidément la
premiire puissance militaire pour les soldats de plomb! ™)

Memonry TeEsts o WinnTeE Axp CoLoORED CHILDREN.

My, George R. Stetson made a study upon 500 black and 500 white children in the
Washington public schools. He recited to some 20 to 40 children at a time one of
four simple verses, written for children by Eugene Field, After explaining the diffi-
cult words, the children were required to recite the same verse in concert, twice
repeating.  Each child was alterwards asked in private to repeat the verse. The
degree of proficiency in memory was noted. The verses used were the following:

1.

“iFive me my bow," said Robin Hooml,
‘“An arrow give to me,

Anil where "tis shot, mark thou that spot,
For there my grave shall bo."

1 onee knew all the birds that camo
And nested in our orchand trees;
For avery flower I had 2 name,
My friends were woodchucks, toads, and bees.”

“0ne night a tiny dewdrop fell
Into the bosom of & roses;

f Dear littie one, I love thes wall,
e ever hers thy aweet reposo.

My shepherd is the Lond my God.
There is no want I kuow ;

His flock Hoe leads in verdant meads
Where tranguil waters flow."""

LEL]

The 1,000 examined were of the fourth and fifth grades. The average age of the
whites was 11 years; of the blacks, 12,567 years. The blacks excelled the whites in
their power of memory retention, exceeding them by 18 per cent. A general cor-
respondence was found between their memory averages aud their scholarships as
recorded by the teachers; yet the memory rank of the blacks exceeded their rank
in studies more than did that of the whites exceed their study rank; yet the blacks
appeared to be inferior in intellect, In both eases there was a hetter knowledge of
gigns and symbols nsed than of the things signitied.

CHILDREX'S ATTITUDE TOWARD (GHOSTS.

As a basis for the following siudy of Louise Maitland', veminiscent papers of 171
university stndents were nscd.

The memories of ghosts are generally vague and diflieult of analysis. The purpose
of this inquiry is to find how far children believe in ghosts and whether this fear
plays a couspicnous part in their lives, and to see what remedy may be suggested, if
one is needed,

Table 22, which follows, shows the resnlis:

TaBLE 22,

Numiber of PlaTa . - oo cmccc asmnen noha e e e ae e e FRE R S R 1 |
Number of statements collated . .cee cmmaa dnmcaaas e cea i aeta i cia et acey THD

I Btudies in Eduaeation, V, November, 1806,
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I.—Aititede af weiter, 10d,

1. Formal statements concerning belief, 122,

Disbalieved «oovcooecemreeenaeeeoonas 41 | Believed, bat questioned ............ 0
Believed .ooveecocuns snmnne annecese-- 30 | Disbelieved, but questioned ......... 9
Believed something else ............. 21 | Disbelieved, but feared .. ............ T
2, Formal statements concerning remembranee, 25,
No romembIales . ..eieoe cerses soeces 17 | Vagne remembrancs ... ...coooaoaan. 8
3. Formal statements concerning importance, 17.
Not important in childhood...... ... 15 | Important in childbood ... .. ....... 2
1L, — Personal reaclion aroused, 85,
| e ST R R 1 Wol nok alraild o oessrenmseacnaiaae. 0
Pascinated . ...c.ooooociunmnmmnnacn-= 17 | Wasafraidtotall .ccauniaenecvanen @
Feared something else. .occce cannnnnn 13 | Enjoyail ..o ccafan ceimn e vy memn
Fear lingersd ... ccecvevenscnees e 11 | Wanted to ran away ..p.ceienenvaen 2

Ehil e - e . e D e Al B herierimanlie et i e e s s e ot
o e PR R TR s T R 1L R T s e R S
P00 1 - i D e L B T R R e e

School .

Games . ...
PRIENLE coces s d ot ol St

[11.—Sonrces af information, 110,
1. focial, T7. ' 2, Solitary, 33.

(=]

b =2

4 |
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IV.— Educational influences everted, 43,

1. Disbelief tanght, 41. 2, Belief tanght, 2.
51 P e e e e e Sk e BT T e et e R S e
Migtellaneons - oo o seies snmnmase 25 |
£ e B e s

V.—dge, 44.

1. Definite atatements. ... ......... 18 | 2. Indefinite statements .___.__..__._. 28

VI.—Conception of ghosts, 338,

1. Appearance of, 158, 2, Power of ghosts, B3—Continned,

Clothed inrwhite . . ol saccs s bl - Eamee fright .o o0 fotoiniso s 0

Like human fignre. .....c..co0eveeee. 19 | Glideswiltly ... ..

e e e

BB T s ivivins m v e i e en s AT D PERT AT ATAATIERE . i menn e 2ol
Like dead persons. .............-.... 14 | Do all sorts of mysterious things .... 5
With long arms or hands ............ 11 | Foretell death...........ccooe.oo..o. 4
I A LB e e LTI W0 = o i e e i e i e
sl i AL B LR 2 LG GNP aLEOiE, 5
Wilhout substance ..........ccczv2-- 5 | In the dark and wheno alone.......... 36
iR L) T e o S e by i | [ T e S i T S s ]
1 F1T 1 L N TR E TR it G ] R B S R, Sl
B LR TR T [ e e ek

Like fairics or spirits................ 4| 4. Places where they may be expected, 44,

With lurid, hollow eyes . ..

T L TR LT S S T e 26 | Haunted hounse.......

sscsccmems K| GYRVEYATAD o ocoinannss chntnannanas 18
EOnaLy pIACES . .. ot . 9
8

2. Power of ghosts, 82, :
Bedrooms and attica. ... .o ... ...
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According to Lounise Maitland, it is difficult to attach any real imporiance to the
formal statements of the writers as to their belief or disbelief as children in
ghosts, 5

The more or less vivid descriptiona of fear in ninety-three eases are the most
important features of the study.

In reply to the question, ““Is there a stage in the development of children when
they are prone to believe in and be frightened by debasing superstitions " Miss Mait-
land finds:

Firat, that snch a stage is clearly suggested; for while 58 did not believe or
remcember, 56 believed in ghosts or something similar, and 33 are doubtful as to
what they did believe. :

Of the 171 writers, 31 per cent presumably had no fear, since they either dishe-
lieved in ghosts or had no fear of them. Of the 66 per cent remaining, 60 per cent
mention fear, showing that fear almost universally accompanies the belief in ghosts.

One remedy is distinetly pointed out by the 41 writers who say that disbelief was
tanght to them. A study of the sonrces of information affords us another hint.
Since we can not altogether prevent our children from hearing these snperstitions
from people who more or less believe in them, it wonld be a wise precauntion to let
them hear the truth at the same time. But more important perhaps than this is
the sngrestion contained in that part of these papers concerning a belief in other
: :irits, viz: '#‘Imt we may substitute harmless or even ennobling fancies in place of

16 Daselr sort.

PECULIALR AND ExXcErPTIONAL CIHILDREEXN.

Dv. Bobhannon, of Clark University, gives the results of reports from 1,045 peculiar
or exceptional ehilired—0G13 girls and 432 boys. These reports come from answars
to the following syllabus:!

If you desire to receive the syllabi of this school year, to cooperate in colleeting
data, and to receive the final reports of the work, you are hereby respectiully
invited:;

First. To think over your own childhood and eonsider if yon were a striking illus-
tration of any of the fnillmviug types; and if so, deseribe your case.

Second. Consider if you have any friends who wounld come into any of the classes
below, and ask them to describe their own case,

Third. If you have children of your own, or if you are a teacher, if any of your
pupils, past or present, are strikingly exceptional, describe them.

Fourth. If you are a college or normal instructor, explain very fully what is
wanted, and ask each pupil to describe one or more such eases in a composition,
essay, or a theme in psychology.

Fifih. State the salient points concerning any exceptional children yon ever read
of, whether fact or fietion, referring to the souree if yon can.

The following are types suggested to select from, but any others will be welcome :

1. Physical.—Exceptional beanty or ngliness; largeness or smallness; any bodily
deformity ; conspicuous scars or traumatic lesions; defects of sense or limb, as dim-
ness of vision or slightly under normal hearing, weakness of spine, legs, or arms,
ete.; exceptional strength, agility, clumsiness or deftness, or gifts of sense; any
other marked physical peculiarity.

2. Psyechical.—A child of nxcegtimml conrage or timidity ; cleanliness or dirtiness;
oriler or disorder; obedience or disobedience ; truth telling or lying; ernelty or sym-
Imr.h:.-; selfishness or gencrosity; loguacity or silence; frankness or secretiveness;
moyaney or despondency ; daintiness or gluttony ; a blasé or otherwise spoiled child ;
a doubter, investigator, or eritic; a buffoon; a restless, fickle scatter-brain or a tena-
cions clild; an ugly and ill-tempered child; a careless, easy-going or a fastidious
child; an inquisitive, imaginative, or poetic c¢hild; a teaser or hector; a nervous
child; a quernlent, whining child; a dignified and self-poised child, or one who acts
habitnally with abandon.

It is not a deseription of one or more of the above traits that is wanted, but an
acconnt of one or more individual cases where one trait or group of traits is so
marked as to color the entire character of the child, to be kuown to all who see
much of it, to therefore bear on the child's future career.

Nute in each case, if yon ean, whether the trait is hereditary; in which parent,
how far back can it be traced, and Lhow marked was it in the ancestry? To this
point the greatest importance is attached, and it should receive special attention.

Give, briefly, specific acts or instances of the manifestation of the trait.

= -— —m—— —
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State how each ease has been treated at home and in school, and how yon think it
ﬂhilll-}:-ln?:‘tluscrilm each case with the greatest conciseness aud with the greatest
fidelity to fact.

Always state age, sex, nationality, complexion, and temperament.

Always write on but one side of your paper.

Begin every new case on i new page. )

Write at the head of the first page of each case one or more words designating the
type, as a dirty child, a precocious child, ete.

There are 43 types of individuals of various ages represented in the answers, but
nearly all are below the period of early manhood or womanhood.

In giving a statistical analysis of the resalts, the types were divided into three
groups based on the worth to the individnal of the variouns pecnliarities—{1) the
advantageous, (2) the nentral, and (3) the disadvantageons pecnliarities.

In the advantageons peculiarities are fonnd the tall, heavy, stont, strong, agile,
deft, beautiful, clean, generous, sympathetic, buoyant, orderly, obhedient, conrageons,
and thoese having keen sense powers.

In the nentral peculiarities are fonnd the buffoons, frank, loquacions, imaginative,
imquisitive, dignified, teasers, silent, and the dainty.

To the disadvaniageons peculiarities belong the dicty, ill-tempered, small, timid,
whining, disorderly, disobedient, eruel, glnttonous, sellish, those with sense defects,
bodily weaknoess, ugly, nervous, deformed, spoiled, birth-marked, liars, clumsy.

From Table 23 it will be seen that the advantageous peculiarities are inherited
more than twice as mnch (0.629) as the disadvantageouns (0.281).

TanpLE 23.

| From r " B
From From Not Ko infor-
Inherited. | father. mother. Fah[:tn"m_ inherited. mation, é%
';". _|“_|_ sIZ b sl atal St .1._.'.| :g
T - T O O - 0 - - O - B O o
glE |z |BlElBIEIE|B|BIEIS|B|E|E|B 2|25
Bl | & 2TAR B :qm:n:ss SRR :I::rm =
! I l 5 17
Tall.:scxsscassassasal T l 12 | 19 1|2: L o (Sl - B (] e uul-a.. ll 1 | 0
Heavy ....oocoeve-o 1837 |50 |5ho |15 6|17 |27 ol 0 d| 4| ol18| 24 T8
Stont.....ooeennenn| 3 4] T T8 B 1R o o s e (e B L O
Bong ....ccoeevenaa] @) &) 100 2| 8| (o] L] LB ). B 2| 6| BE| B 20
Agilas.coocoooctot M SIS A8 | 5. 202 .| ] Vo) L) B BT ]
1117y e o e -I.‘ L)) =] 2L 1| Ffoofocafeemat 2p 2] 4f 1) 2| 3 12
Eeen aemsea apd | 5 56|10 2|21 &4 ... 4] sanef 1] 3] 4| 4| 4} B 22
mental precocity. { | |
DALY coecanamuoeaa.| 10 |43 | 62| 5|8 (23 (3 (18|20 |2 | 7| B(acu] 10|20 | 8| 4|73 75
Clen - .oveeeeeerenea 10 (30| d0 ) 2| 7| 0|4 24|28 ]|d)a|12]....] 8] 8| 3|120}13 it
(GEOATOUA . - o ccununnn.| B Ii-lll Ll 2|1 1| 18|l al 6ol g B| 21 Bl 4 1
E.?_-,-mpnthat:i:-......... ELIS W03 B8] BIIL[B| 3] Ol 4] 813 a3
WOTATIE . ool '.El R D e e T o e [ e e o o Sl e R G Y ] W B | l|r 2 10
Courageous ... 4| 2| 6|2l 2/l 1] 3] 8f 5) 3] 4| 7| 18
[ 31117 e 4112116 1120 311! 6l 72|51 7] 1 2l 3 Bl 1! 4 e
Obedient . ... ovrun. eee| o] W S T (RS S O R i L [ae 7
Total ..... ....| 01 [179 [270 {28 |47 | 75 {20 | 71 (100 |27 a1 [ 68 | 12 [ 34 [ 45 | 40 | 63 112 | 427
—— | —| — — T e R e K ——l [ f—
ermus....,..,.-..,t 4| 1| 5|8 t 3|1 (] ) P ) 1| 1| 6 |...o| & 11
FIADK. .-cssnszsissss e B L (R S e R R A S A | 2| i|. 2 1)
Loquacious .........] 8| 7|28 2] 5] 715 ... &].- ) e ) [ | 4| 6] 10 b |
Ingnisitive.... 4] 6 91111 ] 2]... $l2l...] 21| 4 6| 4) 3| 7 2l
Dignified...... k) SR R ) T T [ R P 1|1 2|1|2 3|11 3| 4 13
T e e S (TR (T T Al 1 zl 3 i 1 I e B 23
Imagingtive. .cocvaadd 1 el TEod 1| Ll bl R ey e e 1'| 20 11 B 11
T e 3| B (6 - o R 3 e S S e R 15
Total...ceuenn u|3: 57|97 |2610| 6|16 |8 1| 9| 6|17 |23 20|26 46| 128
] e S R 8115124 | 4|1) 514 TIAL.|8) 3| 7 84}410...0 1/ 1 [T
Deformed ....ovne... dl dl Blalb.) vfin| 2 8.l 2elay e L] d mi 62
LT By B SRR S e (TR o e o) B N et A e el e VA o T T e L e T 17
BREFOND oocicainaaea] B | AU L L TT | & 6l 2] &) 8| 3|1 L4 | 28
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Clamay -......... - 3] 8| 6|11 2|1~E 8|1 1] 2| 2| 4] 2| 3| B 13
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CHILD STUDY IN THE UNITED STATES. 1821

VTOUTHFUL DEGEXNERACY.

According to Professor Lancaster, degeneration is “a gradnal change of the stroe-
ture in which the organism becomes adapted to less vavied and less complex eon-
ditions of life.” In applying this term to man, Morel considers degeneration as a
“morbid deviation from an original type.”

In the following investigation of degeneracy, G. E. Dawson, Fellow in Clark
University, gives the results of an examination of 60 juvenile delingquents. There
were two groups, comprising 26 boys with an average age of 16 years, They were
gelected by the anthorities of the institntion as specimens of the Iollumng classes of
offeuders: Thieves, incendiaries, assaunlters, sexual offenders, and general incor-
rigibles.

In the following tables, 24, 25, 26, 27, and 28, are given the results of Dawson’s
investigation.

TavLe 24.—Showing the vitality of 52 jurenile delingquents, compared with normal arver-
ages al same age.

E]rmllm
Boys. Girla.
T BN T I e i e e i B el i P o e e b 13 i 26
An-rngungu....................""..,."........................................ 15 | 16
Haiﬂ |

FOTRAEE - o oo isnis s i sansssn i ionss s nassn s et on snas wuinsasnmmeseoOonbimoters. .| 150 150. 6
Normal average :aﬂnm ugam RS RRRe ca e el e i) | 156.7
Inferior to norm:al n'l.'amgn h:,r fmm 1 tu EE cmitlnlatﬂq ,,,,,,,,,,,,, per cent.. ‘. | R
Same as normal averags. . R Al e [ e i | 1]
Superior to norm:l av tmgu ll} “from 1 to 9 centimetors . e ] W e B | 14

Weight:

e e e D i1 = 44. 33 5l. 78
Normal averngo (BANS AZE) @ .. cvveerrasivmaresaraamras Seind e 50, 26 51,24
Inferior to normal average by 1 to 22 Kilograms. ..... . 84 a7
Bame as normal average. ... ... R ek e T e 4 4
Superior to normal average by 1 to 13 KiOZrams —..........cvevenssenenllon... 12 50

Menn l.hl.l‘t. girth: |
ATarR e OHest PIPLH . oo e eecvmmmien e e e e e s G BO R BT T4. 8 T3
Nomal average (saune ag-u}b ........................................... do. ... TH. 56 T8.E5
Inferior to novmal average by 1 to 15 centimelers . ummmmesnnas JIOF GROL. . 70 73
T B e g do. ... 4 16
Superior to normal average by 1 to 15 centimetors..o.eevenenr vonnnneea o, 26 11
Mean stremgth of grip: |
ﬁluru"ﬂ L R g T o TR By ] B R e PR S e SR SR kilngrﬁma A 2505 1%, 05
Normal av g T BT T P S o ... a5 g0 ), B2
Inferior to normal avernge by 1,32 to 1182 kilograms. .............. pl'r cent. .| 56 56
L R T T D P e e s do. ...| 4 [ 00
Superior to normal average by 1.18 to 15.18 Kilograms...........00. 000 do....} 40 | 41
Mean reaction to pam [
Average .. S R R ———d ][ 1] 5. 8 | 4.4
Normal B.xur r;_..u {:umm lli.{l.:l ............................................. 7 1% ]| 0, 652 0. 58
Less semsitive than normal average .. e e A .per cem._l 4 { 12
I A N R - do. ... 4 8
More sensitive than Dormal AVErAEe. . ...veeenceesrmsnmnsesnrnsrssassnmns ilo. ... 2 ED

a Bowiditch's Tables of Doston children: Twenty-secomld Anlmal Report, State Board of Health,
Massachnsoris,
T? l’;;:rlellﬂﬂ Tables of 5t. Lonis chililren: Transactions of (e Academy of Science of 5t. Louiz, Vol.
g avil

Ped. Seminary, December, 1806,
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TaprLe 25.—S8howing circwmference of head and cephalic and facial indices, compared

with normal slandards,

Kumber of casts. . cowreenimnnns

ATOTNED ALD v vncnnnnnn
Clreumlerence:

Averago horizontal circnmference. .
Normal average (same age) &

mrrmrrrEm s mE

o e

e S T Ty

mrmm

TrEssE s s En s E

rEmm e

Smaller than normal average by 1.7 to 5.2 contimoters.............

Same a8 normal

Cn]rha'lm index :
Average indox..
Norm: %

AVErAEe. ...\
Larger than normal average h:,' L3 to 4.3 centimeters. .

A¥VOrago lurna ngn]b e o e

Lower than normal nﬂ.'lmgn
Hame as normal average. .
HI her than normal av mga

olichocephalie . ...
'ih]leunl-mplmilin“
rachycephalic.
Fncinlmdﬂial

]

Average IndeX. .. ernnenas
H’i average (same age) b

Worn

EEE

Bas s e

e L L L E T

FEEms s R m e R e R

fEmmm s

I S EEE S S

AN EE BRSSO

rrmETEmTE L

s

R

+.+.-+...-.,mnt.m1ﬂﬂra

B

Lower than normal uvemgﬂ ‘n:.rl 17 to 1197 pa:' P T Y
Same as normal average. .
Eiglmr than normal nwug-a by 1.10 to 9. lE p&r cent. .

CO s narrow faeo (below Gi)
Exceptionally road face (above 77)

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

l}ruupn
Soys. | Girls.
e nd o0 o5
e e 15 16
53.2 51.0
SR t ﬁ.? ﬁ.s
cen
P“d.u.“. 0 48
..do.. a4 1%
T Ei, 01 Al
pae s o B0, 01 7072
..per cent... a0 2
......du.... 23 8
Sy iR 27 (143
A ... 8 1}
da... 42 a2
e &0 63
TS 7. 35 70. 98
e 73, 63 344
pvereant 24 8
Al 8 8
e AN S GR Bl
ooz = H# 4
25 40 H

uetelet's Anthropometrie Tables,
& Computed from Porter's Tables of Measurements of St. Louis children,

Tapre 26, —Showing stigmata according to types of delingueney ; also in comparison with

normal sfandards, a

General b |1 P .
Theft, |TBhas g geanir, ToCendit e g, g5 (% |8d|[E4
ti.t_f-. arism. ibilit = = . —_
Cll e ga 8| 58|88
— = = o = ki
m |5 |28 E_E 28 E'g
B2lE | 2wl 6l o]
2| & *G_E = | 68 |35
5|25 38| 2k o
2 s m | = E3 Eg E3 ig,q
ildleldleldald|el2|2|2|ce|c8| 22 ie

-5 B B = B - aa
SlE|A|E|S|E|S|8|8|5|8|8|82|& |B= &8
. | e . | s— __._I _. - — — B e T [ — ——— _FI. hee e i
¥umberofobservations.| 10| 4| 5| 10| 2| 0} 3| o) 612|258 26 |' |, CPN
Plagiocephali ccoiveaaann| 8| 1) 1| 1| @ 0] 0} 0} 2| &) 6 5 28.0 20.0) 19.2|17.2
Platyeephali.coccaecaaae] 1] 0| 1| 21 0] 0| 0] O 0| O} 2 | 2| 7.7 1800 .74 0.1
Sca'fhmephnh.......... L @} of of 0| of of 0} &| of 1 0] 3.8] 0| 0.0 | 0.0
ocophall cceeeoneaa] T @) 0] 0] 50| O 0| O] b)) 0 l! | i e i ] | T [ e
ﬁn}'mmulncl.l face..... JJ af 21| 80| 0] 2 0) 2 4) BII1[30.8] B0|423] 0.1
Proguathous jows ......] 1| O} 1| &} 0| 0 1| 0} ©| &1 3 | 8 1L0 340 30.8 100
Large lower jaw. 4 21 Y] &1 21 00 @] 0 1) 2] T 4280 |290|154| &S
Procociona wrinklea ... 1| o] 1| 9| o| o] o) o] o] 0] 2| o] 7.7 |- 0.0 |.....
Bad ernplions...........] 0} 0 31 0 1 0 o 0 0| O 4 0] 15.4 : ...... 11 5 s
Largo bivthmarks.......] 1] 0 of 0| 0| 0| 0 &} 0} 0] 1| 0 E,Eil u [ B PR
Asymmetrical ears...... glalo|l 2l o] of 2|l 0] 2] 1] 7 | 3| %68 l.. )b B e
Protruding ears. . ....... al o)l 2l o]l o] of o] o 2| o] 8| ofsL8l...... [ 8 [
Deformed palate . ....... 4 1 & 4 1 L1 0 {1} 3 & | 10 | 9 | 38.6 H1D.0 | 316 B O
Asymmetrical arms. ... 4 T E] &L L 0 3o 0cp 3 6 a0 (13| 8.8 ). 42. 3 ERRRE
Wehfeal .. .cccmnnnnanan 0| 0 | 0f 0 0oL 0 1] 1 1] 1 0| 3.8 lanasas 0.0 [===e
"]."i-rnuu-hﬂmﬁl,“ ........ | I (R (it B | 1 1] a1 e fonns i ) [ 58 e [ e S
Total stigmata....| 20 | 8|17 28| 5| 0| 8| 017 | 24| T | 83 [oomusloemnns|oonnes P
Number per child | 2.9 1.2 2.4| 2. -I1 26 0] &] 0 E.E-| bR N B PSR e R e

1
a Lombreso: L' Hommie Criminel, 24 French od., po 170,

b Clowaton :

Newrozeg of Developinént.
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INTERPFRETATION OF DEGENERACY.

Dawson believes that the foregoing siudy of delinguent children has demonstrated
a general devintion from the physically and iotelleetnally normal type. A deviation
from tho morally normal type has, of conrse, under the cirenmstances, been assumed.,
The salient points of inferiority may be finally snmmarized as follows:

1. There was a teadency to shorter statures, lighter weight, diminished strength
i the mnscles of the hands, and greater sensitiveness to pain,

2. There was a tendeney toward smaller heads, broader heads, and broader faces,
the type being, in general, that of lower races or of the infantile period of our own
race.

3. There were more physical anomalies than are fonnd among normal persons,
mainly in the direction of asymmetrical heads and faces, and deformed palates.

4. Thers were morve defects in sight and hearing, and a greater dullness in the
sense of toneh, than are found among normal persons.

5. The intellectnal reaetions were, in general, inferior to the normal. More spe-
cilically this was the case 1n attention, memory, and association. '

CONCLUSION.,

In coneluding, Dawson thinks that the degeneracy found in these delingnent ehil-
dren mmst be interpreted mainly as the resnlt of two forces: (1) a degenerative
process at work in the dronken stock from whiech the children are descended; and
(2) bad surronndings which have developed the process already inherited. Dawson
says: “Their parents have undergone modification in the direction of a less perfect
physical structure and less highly developed physical powers. They have deviated,
morbidly, from the type of their race and eivilization.”

Tre First F1ivE HUuXDRED Davs ofF A CHILD'S Lirg.!

The chilil whose history is here recorded was born of American parents while
residing in Zorich, Switzerland. The father’s ancestry is purely American, while the
mother’s is porely English, On the paternal side the families were agrienltnral, on
the maternal mechanical. The grandparents were of good health. The parents are
physically strong and of sanguine temperament; both bad university edocation, and
were feachers before nnd after marriage.

Tho child at birth was physieally strong. His mother was his only nurse aml con-
stant companion. During the first sixteen months she was not absent from him more
than half a dozen times doring his waking hours. All the observations were made
Ly his mother, Mrs. Winfield 3. Hall, All the measnrements were taken by his father,
Dr. Winfield 8. Hall.

Table 29 gives a list of twenty-five measurcments, The observations were made
at the end of ench month during the first year.

TaBLE 29,

Age in months.

Measurements, 1 ] I == T
|1.-'2. 3 | & 5.|E|.|7 B o [0 |1 12.:15.|ls.
Pl et i s L i R A Bl e e
| 1 | |
Weight. ...... kilocraoms. .| 3,05 4.52 5.0 | 5.40) 5.090] 6.48 7.5 | 8 30 0, 15 Iﬂ.ﬂ! 10, 4] 105 11. 1I 11.2
Helght...... centimeters. . 51,5 660 |60.5 64.3 F5.3 67,1 6003 0.0 T2 0 | T T T34 T 5 775 830
Silting ... cotlo .. 836 0 87,0 400 40,5 405 42,0 44,2 45,0 450 | 450 45, l'r: 4G, 0 46, 0] 48.0
G Knew.... ..tllh....IH.ﬂ' |]5.{I 15.0 |15, 5 (10 0 |'Hi..r 17.0 |17.5 ||.ﬂ.5 | 19, 5| lﬂ.5| 1D, "r'i 21, l]'i 22.0
irth: | l |
Heoad. ..ocoenn oo, ... 38, 5 (30,9 140, 4 I-I1,'|| 427 33 14.1 45,0 45.5 | 46.4) 47.3) 47. 5 48.3] 40.0
Neck .. ekl o ML T 120L 5 (20,5 [2). G 221 [22.4 (23.0 ‘."H Q53,0 | 205 24.0) 24.0 24,2 215
i T2 el do.... 35,7 36,6 (97.8 [309.5 3.0 {430 45.0 H7.0 470 | 47.5) 45.0) 40,3 49.3] 51.3
Chest at ninth  rib | | | | | | | | | | { |
«ooosocvonlinetera. . 35.2 (37.2 [38.0 40.0 M2 4 U35 45.2 MT.0 d47.0 | 47. 8] 48.5) 40,5 48, 5 52.0
A llmnen cee B6 0 BT T (B8.6 30,0 40,6 44,5 40,0 47,5 45,0 | 40.0 50. “i 0.0 . U‘i S, 0
Hipsa ...... caaa 20,5 2.5 (32,0 06 4 7.4 (3B.T (30,0 12,0 {30 | 45, 0) 6.0 46.0, 47. 0/ 48. 8
Upper arim o T I0LT (L8 FE2 0 (130 {130 (136 ]'II..!'I 5. 5 [ 5.6 13.7) 15,8 16.7 16. 3
Elbow . ... Lo (1008 (110 (110 (1.6 .'I'E.TJ!:!.':I (13.2 14.0 | 14.0 14.0] 14.3] 15.0] 14. 5

I'The Child Study Monthly, November, 1896,
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CHILD STUDY IN THE UNITED STATES.
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LAWE OF GROWTII.

1. The wave theory of growth, already demonstrated for children and yonths
of school age, is well illustrated in tho eourse of aiy curveon the plate. The curve
for musele girths, for example, presents crests, at 3, 5, 8, and 15 months, and indicates
periods of accelerated growth from the first to third month, fourth to fifth month,
sixth to eighth month, and eleventh to fifteenth month; and periods of retarded
growih, from third to fourth month, fifth to sixth month, eighth to eleventh monih,
and fifteenth to eighteenth month, or four periods of accelerated growth, followed
by a like nuinber of periods of retarded growth.

Showing course of increase in lengths, girths, and weights.
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All the other eurves show waves, though in a less marked degree than in the one
just cited.

2 To test the relations of vertical to lateral dimensions—as cited above, under “‘a
law of proportion of the human body"—is the prinecipal purpose of this investiga-
tion.

Of the six curves traced, two represent vertical dimensions, heights and lengths,
and heights standing; two represent lateral dimensions—body girths and muscle
girths, while two represent mass—weight and cube root of weight. If the theory
of the reciprocal relation of vertical and lateral dimensions is tenable, then we
should expect: (1) That related curves will be parallel. (2) That in two reciprocal
curves the periods of acceleration in one curve correspond with the periods of
retardation in the other,
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Now, the enrves representing height standing and heights and lengths ave related
curves, beeause both represent vertical dimensions.  If one follows their course from
the first to the eighteenth month, one will find that they ave remarkably parallel,
i. 0., that a period of aceeleration in one corresponds to a period of acceleration in
the other.

Let us inspect the other pair of related curves which represent lateral dimensions,
i. e., the curves of muscle girths and of body girths.

Attention has already been called to the fact that the crests of the muscle girth
curves oceur in the third, fifth, eighth, and fifteenth months. Inspection of the
body girths curve shows that its erests oceur in the second, fifth, eighth, and filteenth
months, The slight discrepancy is of less moment than the lack of parallelism
between the enrves between fifteenth and eighteenth months. One eurve shows a
marked retardation of the rate of increase of the muscle girths, while the other
shows only a slight retardation of the rate of increase of body girths. DBnt this
difference is easily acconnted for. DBetween the fifteenth and eighteenth months
the child suffered from n moderately severe attack of whooping congh. There
was no increase in weight during these three months, but there was considerable
increase in height and lengths, This combination must be accompanied by a
decrease in girths. Now, a decrease in girth of arm or leg would siguify a con-
sumption of reserve fat, while a decrease of chest and abdomen measnrements
might signify a decrease in the rate of growth, or evenof the nutrition and efliciency
of the vital organs lodged in the body cavities. One wounld expeet that if the girths
must deerease, the musele girths wonld be first to suffer. The chart shows that
such is the case, and the loss of weight throngh consumption of fat from arms
and lezs, was compensated by the increase in the length of arms and legs. We are

‘more (han justified in uﬂ‘irm"{ng the conclusion that related cnrves are parallel, or

we may formulate the following laws of growth:

{a) The vertebral column and all of the leng bones of the body are subjected to
simultaneous accelerations and retardations of growth.

(b) The girths of the body and of the arms and lags are subjected to simultancons
acceleration and retardation of growth.

{¢) The acceleration and retardation of growth are more sharply accentuated in
the mnscle girths than in the body girths.

Let us now examine the tenableness of the second a priori proposition, that ““in
two reciprocal curves the periods of aceeleration in one curve correspond with the
periods of retardation in the other.” Any eurve representing vertical dimensions is
reciprocal to any curve representing lateral dimensions, One may make four com-
binations of reeiprocal curves: (1) Muscle girth is reciprocal to height standing,
and (2) to heights and lengths; (3) body girths is reciprocal to height standing, ncd
{(4) to heights and lengths. The proportion may be most concisely and effectnally
tested by tabulating the position of the crests of the waves of growth:

Location of crests of reciprocal curves.

Months.
Wl [ o P e s et i gt e bt i e l Bl El ...... | lil ......
L T s e i R L e Rk (il S ] [ " e T e S o] e 14
Body pirthe .. o vt et nai s b 2naaia] T e (- B | o (e
Halphtn dnd TengEtha: .o oo oo T i i i il PG [ | PR ! 1 B 1%
| | | |

The searcely noticeable crest at the twelfth month in height standing and in
related curve, heighths and lengths, may be omitted from the table, though its
prescuce is rather confirmatory. This table, according to Hall, demonstrates beyond
a reasonable doubt that in any pair of reciprocal earves the crests of one alternate in
time with the crests of the other; or that the periods of accelerated growth in one
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dimension of the body alternate with periods of accelerated growth in the other
dimensions. To the laws of growth formulated above we may add the following:

(d) When the vertebral column and all of the long bones of the body are nnder-
going an acceleration of their rate of growth, the body girths and musele girths are
undergoing a retardation of their rate of growth.

(¢} Conversely, when the lateral dimensions of the body are undergoing an accele-
ration, the vertical dimension undergoes a retardation of its rate of growth,

But what is the relation of weight (rather the cube root of weight) to these linear
dimensiona? It is evident that the weight can not vary with the vertical dimension
of a body when the lateral dimensions are varying at a rate different from that of
the vertical dimension, thongh in the same direction. The weizht of a body of
varying dimensions variez as the produnct of the dimensions. In a graphic repre-
sentation the curve of the cube root of the weight would be parallel to a curve
representing the mean between reciproeal curves, If, for example, one traces a
cnrve which is mean between muscle girths and height standing, this curve will
represent the produoct of the lateral by the vertical dimensions. This curve pre-
sents a remarkable parallelism to the eurve representing the cube root of the weight,

To the laws of growth formulated above we may add:

(f) The weight varies as the produet of the vertical and lateral dimensions.

() The eurve representing weight presents less marked waves than do the enrves
representing vertical or lateral dimensions,

SEXNSES.

The perception of light is the first step in the development of the sense of sight.

The percE{Jliuu of the light retlected from bright-colored objects is the second
step in the development of sight.

The gradual development of the power of directing the eyes npon objects (fixa-
tion) indicates the conrge of the development of the visnal perception of objects,
Lecanse fixation of the eyes is, in all apimala eapable of Linoeunlar vision, accom-
plished Ly an associated coordination of the voluntary muscles which direct the
eyes and of the inveluntary ciliary muscles which canse the focussing of the rays of
light upon the retina. The coordination just cited is inherent; there is therefore
no reasonable doubt that the formation of a clear image of an object npon the retina
is coincident with the convergence of the eyes npon the object. The physical per-
ception of objects can not precede the formation of their image upon the retina—i. e.
can not precede fixation of the eyes npon objecls

The time when visual perception becomes relatively clear precedes the following
of moving objects by the eyes, becanse this act is a veluntary one, and the child
can not will to follow the motions of an object which it does not perceive.

Having established these two propositions, visual perception can not precede fixa-
tion; visual perception must precede the following of moving objects by the eyes,
it remains only to establish the dates when these two things were observed, and we
shall have the limits between which visual perceptions of objects developed.

Fixation is delinitely observed first on the twenty-eighth day.

Voluntarily following a moving object was first noted on the thirty-second day.

Therefore, in this child, & clear visual perception of objects was established in the
fifth week.

The differentiation and recognition of form begins earlier nnd develops much more
rapidly than the difterentiation and recognition of color.

Sensitiveness to vibrations of the air was manifested on the first day.

Differentiation of the character of sonnds, whether agreeable or otherwise, pre-
cedes the recognition of sonnds,

The attention is leld much more elosely when two senses are affected than when
only one is affected,

EMOTIONS,

Fear and anger, the animal emotions, were very early axhibited.

Affection and sympathy, the higher emotions, were much later developed.

Compassion, one of the highest emotions, did not appear uotil near the close of
the five hundred days,

T R T R
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Fear being in every case allayed or dispelled, eame to be seldom exhibited.
Outbursts of anger, being iu no case allowed to avail anything, were very infrequent.
Sympathy and affection, being always encouraged, grew rapidly and became
habitual. S o
There iz a striking correspondence, in order of events and coinecidence of time,
between observations in Preyer’s child and this child, given in the following table:

Tanre 81,

G DBaby Preyer. Baly Hall.
Obaervations. e e e domr o s -2
Weoak. | Day. | Week. | Day.
The child sees his own image in the mirror. .. .oocoroiramaimnna- 17 113 17 112
The chilil laugha nt his image in the mirroT . ..oe e ee e e v F 17 116 17 113
The chill looka at an image and then turns to find the real object. .. 2h |aaiiaan 24 167
The child grasps st his image in the mirror . ...eeeeeieneeesesrizacan R e a4 235
Tha child [hoks an his imags, then turns the mirrer to ol the child.. i P ] 40 343
The chilil licks his Image - . accs i csarrasamssssasnsssnsna 11 (S il 4200
The child makes primaces 02 he looks into tle wireor . ......cccceeae 67 I -------- G2 428

——— ez

INTELLECT.

In Baby Hall the powers of the intellect appeared in the following order: Atten-
tion (32), mewory (31), volition (52), somatic consciousness (GY), persistence (119),
imitation (220), representative imitation (283), egoisin proper (254), reason (287),
active imagination (427).

Attention, memory, veolition, and somatie conscionsness, the powers which are
shared by the lower animals, were first developed.

Persistence, imitation, egoism proper, and representative imagination, which are
shared by the higher animals, were not developed.

Active imagination and reason, the essentially human powers, were last developed.

In the child's relations with the mirror lhe first simply looked at his reflection, as
birds do. He next showed fear of it, as do many of the higher animals. He then

rasped at it with his hands, as cats strike at reflections with the paw, Later he
ooked behind the glass to find the object, as cats and monkeys have been known to
do. But on the four hundred and twentieth day he deliberately tnrned the glass at
different angles to obtain required reflections, an intelligence not possessed by any
animal other than man.

Al:lu!iuit.c idea of number, as far as two, had been developed by the sixty-ninth
week.

CONCLUSIONS AS TO LANGUAGE.

The first langnage of the child was the primitive langnage of the species and
consisted of sonnds and signs, This langnage expressed elementary physical needs,
anid the lower ovder of paychical statesa—emotions. FEvery expression of this lan-
guage would be perfectly understood by every adult member of the species,

The second language of the child—that of the first three months of articulate
specch (two hundred and twenty-third day to three hundred and fourteenth day)—
was an interjectional, onomatopoetic race-langnage. OF the voeabulary of this
language, 83 per cent consisted of words having duplicated syllables, 33 per cent
consisted of interjections, and 33 per cent of onomatopoetic words. \I;'it.h the
exception of the word “kitty,” acquired on the last day of the period, the whole
vocabulary wonld probably be intelligible, when used by a child, to any adult
member of the tentonic branch of the race.

The third language of the child was the vernacular langunage of the mother. The
vowel sounds were introduced in the following order: i, 6o, i, 1, &, 0, 60, i, &, i, 4, &,
oi, ow, ii, The consonant sonnds were introduced in the following order: b, p, t, k,
sh,g,d,m,s, 2z, n,y,r,f,ch,],ng w,j. The consonant sounds not used were: v, th,
(asp.), th (voe.), wh, and zh,

During the eighth, ninth, tenth, and eleventh months there were more vowels
than consovants in n=e. During the twelfth and thirteenth months there were as
many consonants as vowels in use. During the remaining time the consonants were
more nnmerous than the vowels.

As to frequency of nse in new syllables the vowels take the following order: &1,
&, b, i1, i, 60, &, 4, 4, &, 0, 8, 60, oi, 0.

As to frequency of use in new syllables the consonants take the following order:
b, n, t, k, p, m, w, d, v, f, 8,8k, h, g, ng, z, r, 1, ¢h, j.

ED 96——84
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As to frequency of nse as initial sonnda the letters take the following order: b, k,
p.tfid,m b n e v e 8h6 10 ch 3646807 10.

Elementary sounids were acquired rapidly dnring the eizhth to fourteenth months
and slowly during the remaining part of the periofl.

Wonrls were nequired slowly daring the cighth to fonrteentll months and rapidly
in the fifieenth, sixteenth, and seventeenth months, The rate of development of
this child’s language has undergone alternating accelerations and retardations.
The accelerations are graphieally expreased in the wave crests in the curve of aequi-
gition. (Hee chart.)

Chart ghowing the aequisition of words and their grammatical distribution.
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From the barinning of the eleventh month to the five hundredth day there are
nearly seven (6%) lunar months. During this period there were seven crests ‘1 n the
eurve of acquisition of words. The seven periods of acceleration are so distribnted
as to fall one within each lunar wonth,
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Tanre 32.—Showing the acquisition of words and their grammatical distribulion,
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CHILDREX'S PURIOSES,

In grider to learn something of children’s interests in plants, Katherine A, Chandler,!
of Leland Stanford, jr., University, California, sent ont the following test to several
public schools: *““‘John's father gave him a piece of ground for a garden, and said
Lie wight plant three plants. Guess what he planted. Why?”

The answers returned show clearly the children's motives in planting, and are
considered from that standpeint. There were received from the bhoys 232 papers, and
from the girls 260 papers, the anthors all ranging in ages {rom 8 to 15 years, The
papers came from both city and farming districts,

The papers were collected nnder two main heads, “*materialistic” aud “wsthetic”
according to tho children’s purposcs in planting. Materialistic included all food
products; westhetic inclnded plants estecimed for their flowers. The term garden
may have increased the ‘“materialists” among the conntry children, suggesting
spring preparation for vegetables.

The boys show a strongly increasing idea of the value of material things, 50 per
cent at 8 vears becoming 75 per eent at 15,

The girla show less interest in material things, 46 per cent at 8 years reaching 56
per cent at 15, doe perhaps to the fact that boys are given to understand that they
must earn their living, making them more on the lookout for the value of things,

Msthetic purposes are just the reverse of materialistic. While 50 per cent of the
boys at # plant for the sake of flowers, only 25 per cent at 15 express a desire for the
beautiful. At all ages, the girls are stronger in adiniring the wsthetic; 54 per cent
at 8 vears decrcasing only to 41 per eent at 15,

I Child 8tudy Monthly, September, 1897,
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IMITATION 1N CHILDREXN.

]‘.:.' wurkiug over the results of B, H. Russell's hook on ilLIiI‘-;lltin-Jlj Caroline Frear!?
gives results showing the trends and age tendencies in imitation by children., The
following chart shows whom the ehild imitates:
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There is a small per cent of imitation of things, as an engine. As will be seen,
imitation of adults is nuch in excess of imitation of other children or animals. The
imitation of adults increases with years. In another chart Miss Frear shows three
kinds of imitative activity : Direct, playing, and imitation with an anxious purpose.
Direct imitating is more immediate, is impualsive. Playing imitation is dramatie,
like playing horse; it increases with age, while direct imitation deereases.

I'n another chart is shown with whom the child plays. The tendeney to play with
the adult is noteworthy during the first year, after which for two or three vears he
ig satisfied to play with himseif. Then this deereases, and play with other children
increases rapidly as the social instinct develops. In other charts it is shown what
children imitate, as action, speech, or sonnd. The preponderance of imitation of
action over that of speech is shown in early years. Speech develops in connection
with action.

BrusHIiNG.

The fullowing data as to blushing are given by G. E. Partridge,! of Clark Univer-
gity. A syllabus sent out by Dr. Hall had, among other questions, these:
. How do yon know yon are going to blush? Where is it first felt? Do you feel it
in hands, arms, limbs, neck, chesg?

Are there attendant tweaks, tingles, twinges, or other sensations elsewhere, or any
reactions of pallor or chill?

Describe spontancons flashes in any part of the body as when alone.

Teasing to make others blush.

Describe your own blushing habits and those of your friends.

The results npon which the study is based came from the State Normal School at
Trenton, N .J.

Blushing is distinguished from flushing; blushing is use for the phenomenon as
observed in others. There are 120 eases (36 males, 84 females) of blushing. The
age 18 given in 60 cases: 2, six years; 2, nine; 4, ten; 5, eleven; 8, twelve; 2, thirteen:
2, fourteen; 11, fifteen; 8 sixteen; T, seventeen; &, eighteen; 3, ninetoen,

"The Ped. S8eminary, April, 1897,
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There appears to be no uniformity in manner of blushing; in somo it appears in a
small spot and spreads in ali divections, or spreads upward ouly ; in some downward,
appearing on the neck last.

The eauses of blushing were teasing (usually abont the other sex), 32; told to bilush,
or not to, or teld that they are blushing, 18; reciting, 13; spoken to, 8; looked at, 6;
o rertain name mentioned, 5; talking, 4; mistake, 4, ete.

The frequency in which the mention of a blush produces it is to be noted. The
fear of being seen blughing inereases it, hence one does not blush so readily in the
dark.

Flushing was felt in 134 cases, all but four or five of which are of females ranging
in age from 17 to 22 vears.

The most important warnings and prelimivary symptoms of o flnsh are: Tremors,
a “feeling " near the waiat; weak in the limbs; tremor which passes from the feet to
the Lead; a feeling, swelling, pressure, trembling, warmth, a weight, beating in the
chest, warm wave from feet upward; heart seems to stop, then beatsa more rapidly;
quivering of the heart; blood rushes npward; hot glow all over; nervons flush or
feeling; cold all over, then very warm; feel nneomfortable; dizzy; ““qnickening” of
Llood all over the body ; tingling in tees and fingers; something rises in the throat;
eyes smart; ringing in the ears; face prickles; pressure inside the head.

Symptoms most physieal were self-conscionsness; “ feeling as if being looked at;"”
“feel foolish;" ““confused;” ‘feel as if I were going to blush.”

There is more in a blosh than a mere hyperasmia of the sarface; there is a dis-
turbanee of the vago-motor functions and emotions,

In flushing, the feelings, flaghes, and tremors pass npward, but in blushing the
actnal redoess has no delinite course of spreading. Paget, a distinguished gyne-
colozist, in making notes for Darwin in regard to the extent of blnshing, showed
ihat aciunl redness is confined to face and neck, occasionally appearing in the hands.

As to diffnsed waves and flashes, an inereased flow of bloed to the brain i3 accom-
panied by arterial contraction in other parts of the body; then, as the blush anl-
sides, there is aredistribution of blood in the surface of other parts of the body, with
tingling, prickling, and often sweating.

In regard to reactions, chill is mentioned 27 times; prespiration, 8; weakness, 8;
paller, 7; headaehe, 3, ete.

Campbell thinks that nine-tenths of all blushes are from a feeling of shyness, and
that they are unnainral and morbid. Botan infant does not blush; he may tarn red
from anger or other causes. It is not until the age of 3 or 4 that children begin
to blush; still, children wmueh yonnger than 3 exhibit sbyness. Mos. evidemece
geems to show that fear nnderlies mostof Llushing; the presence of the feeling of
dread, the palpitation of the heart, the impnlse to escape or to hide, and the shock
tend to confirm this view,

Blushiug increases at puberty; it is much more common among girls than boys;
with women than men, and remains to a greater age in women, n8 Darwin has
shown. Blushing seems to be o relic of ancestral sex fear.

A STUDY OF FEARS.
This study of fears, by President ;. Stanley Hall,! is based upon the returns in

answer to the following ayllabus:
SYLLABUS,

1. Fears of celestial phenomena, as, e. g., of winds, storms, thunder and lightuning,
heavenly bodies. meteors, sky falling, elond, mist, fog, and elond forms; end of the
world and attendant phenomena; night and darkness, eclipse; moon breaking ; that
the snn may not rise; peenliar sky eolors, northern lights, excessive heat and cold,
loss of orientation aud points of compass,

2, Special inanimate objects, as five and conflagration; water, drowniog, and wash-
ing or being washed ; pnoishment and its instraments, and things and places asso-
cinted with it; falling and of high places; uncanny places, as caves, ravines, gorges,

1A study of fears, reprinted from the Ameriean Journal of Psychology, Vol. VIII,
No. 2,
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forest gloom, high hills and solitude generally, and getting lost or shut np; guns and
weapons; points, sharp edxes, very narrow or wide open spaces; dirt on garments
or skin, and contact generally; vehiclea and riding.

3. Living things, self-moving things generally; big eyes, mouth, tecth; dog, eat,
snakes, pigs, rats and mice, apiﬁum, bugs and beatles, toads, ete, ; sight of blood, rob-
bers and burglars, steangers, society and bashfulness; fear of being langhed af,
talked of, or being ridiculons; shyness of opposite sex; fear of lighting; cowardice,
poléroonery, snspicionsness. N

4. Disease, dying, death; loasof friends, position, fortane, beanty, or of health gen-
erally ; heart disease, cancers, fits, consnmption, starvation, fear of prevalent diseases,
or of those read of. i

5. Fearsof the supernatural, e. g., ghosts, spirits, witches, fairies, dragons, or myth-
ological monstera; dream fears, conscience fears, as of having committed unpardon-
able sing; punishments epecially inenrred or gent from heaven, loss of sonl and next-
world fears generally, fears of sin or impurity.

6. Describe any sudden experience yon have felt or observed, and whether involv-
ing only distinet snrprise or being intense enough to eause real shock, start, or aston-
ishment, with details of eanse, effeets, and their permanence; terrorvs, without danger
or canse other than an hereditary or a tranmatie disposition to timidity.

7. In each case state order and age of fears, how long they lasted, how intense
they were, what acts they prompted, and educational good or bad effects; was sleep
affected ¥ State specilic symptoms, starting, paleness or sweat, urinations, rigidity,
cramps, horripilations and “erecpy, crawling” feelings, nausea, weakness, fainting,
flight; canses, treatment, aml cares.

This syllabns is drawn up by the nndersigned, and is sent to yon with the request
that you will read it carefully item by item, and (1) jot down at once in the casiest
form of notes whatever each ]mmgrn.fbh or phrase recalls of your own childish fears;
(2) that if you are a parent yon will add to this any observations thia paper may
enggest-or reecall on your own children (it may aid you if you keep a *“lile book ™ or
memoranda in any form about them}; (3) that if you are a teacher, yon will read
this paper to your class, write it on the board, or give it to individual pupils (of
upper grammar or high school grades) and ask them to write as an exercise in com-
position (seiting apart an honr, or asking for out.of-school work) an account of their
own early or present fears; (4) if you are a normal-school principal or teacher of
psvchology, you may connect it with the class work in the study of feelings or
emotions; (5) if yon are n principal or snperintendent, {nn can assign the work to
some teacher or advanced pupil to collect the data. All retnrns may be anonymous
if preferred, but age, sex, and nationality must be stated in every case.

Returns may be sent direct to the undersigned, or, it preferred, may be studied by
yon, and will make the hest of material for a lesson in psychology, for a discussion
in a meeting of teachers or mothers, or an address, or an article for the press. When
you are entirely done with the material thus gathercd and used, send it to the
undersigned., G. STANLEY HaLL.

The data for the first tabulation consisted of the records of the chiel fears of 1,701
people, mostly nnder 23 years of age, gathered in different places, and 386 supple-
mentary reports.

The 1,701 persons described 6,456 fears, which are grouped as follows, according to
the objects feared :

Tanre 36,

Celestial phenomena. Dielenean: ocor o nt s o D sl i
Thunder and lightning....... 603 | Ghosts ... ..o ieciicnonuaae.. 208
12y o e O e 1 T B T - e e SR T
Bl [ T e e BT =Balltnde - st s s ]
Clonds and their forms ....... 41 ) (A e S b7
ke - et e e H : : s——==
Northern lights............... 25 L :

Ly | o et R 15 REPtllﬂf””f'"”"”"'""' A53
it 6 iy Tar e iy 16 Dl:fmaasl,:_uamm:llu....L...L_,_, 268
" R RN T TN u Wild animala. .. .o oo oo 206
2 AR P T LR 14 I““Ets""'_"'"""""""' 208
Extreme hot weather..._..... 10 I?MH B00. 100 e eae i il
Extremeo cold weather ........ 8 i AT OB o e i s i

15 1 e s B bl

Total ...oonvnninannan 996 | Bebal el
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The following fears show decline with advancing maturity in both sexes: Meteors,
clouds, blood, end of waorld, heing kidnaped, fairies, loss of orientalion, shyness of
strangers: but the following fears seem to increase: Thunder and lightning, rep-
tiles, robibers, self-consciousness, machinery.

While many special fears decline and others inerease with age, many infantile
fears remain through life.

Crass PUNISHMENT.

As a test of children's ideas of class punishment, the f'ullowing story was given
under direction of Caroline FPrear! to 1,914 children: “ Oue day the teacher left the
room and while she was gone several chililren in the room began to make a noise.
The teacher heard the noise as she was coming back, but did not know which ehil-
dren were ont of order, and none of the class would tell her.  So she kept the whole
class after school. Was the punishment just or unjust, and why ?" There were 968
boys and M6 girls ranging in age from 7 to 16 years, Iach age for each sex was col-
lected separately. The papers were collected under the headings “just” and
“nnjust”, and sublhewdings for the reasons why just or nnjost.

LEighty-two per cent of all the children considered the pupishment just, 17 per cent
unjust, and 1 per cent gave qualified answers,

The per cent of those regarding the punishment just decreases very slightly with
age, as the following chart shows, The per cent of those regarding it unjust inereases
very slizhtly, but throngh all ages the proportion of those regarding it just exceeds
the others very much,

The following figures show the age tendency in groupings:

I'?'tuﬂ}'n:am. 10 to 12 years. | 13 to 16 years.
|

Per cent, Py eent. FPer eant,
T e s s s e B8 RiE ik
b7 T e e e e | 12 17 21

This may show tendencies, decreasing with age, on the part of chilidren to accept
as just their accustomed expericnce.

The per cents for the reasons nnder * just” are made out on the nnmber of * just”
papers, not on the whole number of papers, and the same is true fur the reasons
under "“unjust.”

Forty-seven of those who considered the punishment just gave as the reason that
the class wounld not tell or onght to tell who the gnilty were. The statement “ought
to tell” increases with years.

The table which follows shows the relative appealing power, with the reasons
given, for the justice ol the punishment powers at different years, Age tendencies
are noticeable.

TABLE 39.—Reasons for justice of punishwment,

Tte9 10 to 12 | 13 to 16
yuoara. years. Years.,

— .  wr—— — —

Per eent. | Per zent. | Per cent.

Class wouldn't, or ought to, tell.e. s s siiassnsonanas e e e L 50 5
Gm'!tvahouldcon:l‘eua e A PR A R Tt e o N S i SV L L O i @ 4 T
D R BRI ORI Gl I s s, et SIS TS & a ol e e 5 17 11
Tegoline dldrnsdEnow . 0, e e e e s S e 12 10 10
Sure way Dl'punmhmgyllll';.................................“......___. 1 4 8
S T L e e e e i T 2 4 7
T'o find ont the gulll:, A e e e S e g S e 1 3 T
No reason ....... o1 12 i

Petudies in Education, IX, March, 1897,
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Following are thie conclusions:

{a) Children accept in early years arbitrary punishment enforeced by authority.
They snbmit to snch punishment less readily as age inerenses, ;

(b Children have an inerensing sense of their valne as individuals, and increns-
ingly demand the proteetion of their individual rights. ’ R

{e) At the smmne time they have an inereasing sense of social responsibility in the
hionest exposure of guilt,

The asbove conclosions seem to jnstify the following pedagogical application:
Class punishiment shoolid Le used less with older than with yonnger children. Its
use, evenn with yonnger children, is questionable, since a considerabls number of
these react strongly against it.

The folowing mlditional conelnsions bear on the general subject of punishment,
anmid confirm what other studies have already naserted :

In early years the sense of justice is based on fesling aud on faith in anthority.
As awro inerenses it is based on reason and understanding.

Young children regard punishment as a meaus of balancing aceonnts with the
offense. Its purpose as asocial protective measure—a preventive of further tronble—
is understood better as age inereases,

Monarn EDUucaTios.

In order to study moral edueation from the side of introspection, a syllabus of
twelve sections was sent ont by President G. Btanley Hall. The returns from this
syllabus have been worked ont and presented by J. R. Street,! fellow in Clark Uni-
versity. The replies to the first five sections were of such a natare that only general
results are given.

GUESTIONS.

1. What ponishments or rewards have yon ever had that did you good or harm?
State the ease and its results. "

Of the 183 persons reporting 104 give instanees of punlshment, 66 speak of being
benefited and 58 as being injured by the punishment.

Conscience cages,

Sec. I11. State a few conscience cases in yonrself or others, describing the cirenm-
stances that helped or conlused thewmn.

The following cases were presented : ;

Studying on Sunday, 7; dancing, 4; workingon Snnday, 3; reading fiction on Sun-
day, 3; card playing, 2; theater going, 2; Sunday excenrsions, 2; waltzing with young
men, 2; plagiariam, 2; Christian activity, 1; Sunday traveling, 1; betting, 1; con-
feasion of misdeeds, 1; boating on Sanday, 1} party going, 1; alegholie drinking, 13
attending social entertainments, 1.

There was nothing toshow that conseience plays any great factor in life before the
are of U, and very little mention was made of it before 13. The cases, however, are
altogethier too few to make any generalized conclusion eoncerning the age at which
conseience becomes a potent elemment in the individaal, yet it may e premised that
it does notreveal its existence at as early an aro ag8 many would believe. The writer
knows o ehild in whom it was abnormally developed at the age of 3. Impulse gov-
erns most of the activities of early childhiood. :

Thirect moral educalion.

Sec. IV, What lhias been the effect on yourselfor others of direct moral inenleation,
whether at hiome in the form of a plain talk, & good dressing down, or advice not
gonght, or preaching in and ont of the pulpit, and school or college instruction in
morals? What book, system, or idea in cach have bheen morally helpfnl?

The returns ave filled with such statements as * Preaching or advice unsought has
never done me good; sugrestion has,”

The boys were almost nuanimous in commending the effects of a good plain talk,
and noue had a word to say against a good dressiug down. Many spoke very grate-
fully for baving had punishment in duae season. It does seem that there comes a
veriod in the existence of many a yonth when he coneeives the idea that he is lord of
crention nnd his tutare nsefulness as a member of society depends upon the thorongh
eradication of this disease of his system by the faithful and energetic administration
of birch tonie.

_—— = —ee et e

! Ped. Seminary, July, 1897,
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Drivect religions incelealion,

SEC. V. What has been the effect of direct religions inenleation and what changes
of religious views have affected your moral coniduct, your conscience, and sense of
right? Have liberalizing theologieal opinions made you better or worse, and how ¢

Sixty-eight returns were receive:d to this section.

# L - - L3 L

Of those reporting, 50 say they were benefited by direct religious inenleation, 5
that they were injured, while 3 say they were aflfected in no way; 10 mentioned
example with some precept.

Proper books seem to play an important funetion in religions edueation.

Very few mentioned liberalizing theological opinions (¥), and they put an inter-
pretation on these words that is not usual. The returns clearly point to the impor-
tant duty of parents and friends to give proper religious instruction at a very
carly age,

Influence of teacher.

S8ec. VI. Reflect which teacher or teachers from kindergarten to college, or pro-
fessional sehool, or in Sunday school you have liked best and been influenced most
by, and then try to state wherein the infinence was felt. What qualities impressed
you most, and how? 1. e., account, if you can, for the exceptional inflnence of that
particular teacher. Was it generally felt, or peculiar to you and your set? Was it
conuected with dress, manner, voice, good looks, religious activity or piety, bear-
ing, learning, ete., and how did each salient quality altect yount

This question was answered by 23 boys and 160 girls. As few gave the exact time
of the influence, no table ean be prepared which might go to show the age at which
the young are most snsceptible to impressions from the teacher.

An endeavor has also been made to discover whether male teachers exert a greater
influence over boys than do female teachers, and vice versa for the girls, ot with
the exception of the general impression one gets from the returns the attempt has
not beet fruitful,

From the showing of the table and the testimony of the writers it i safe to con-
clude that there is an nnconscious educative force emanating from the teacher's per-
sonality, and so operating upon the pupil as to become a powerful fermative agent
in the development of his character.

Second. This force, being nnconseious in its origin and in its attracting and trans-
forming effect upon the plastic nature of the young, has its origin in what the
teacher is rather than in what ho says,

Third. It is a significant fact that 149 ont of a possible 153 mention the manner
of the teacher as exerting such an influence over their natnres, 1t has been said of
more than one man—as of the Earl of Chatham—that * everybody felt there was
something finer in the man than anything he ever said.” It is this very something
in the teacher that will go down deeper than his words and either purify or befoul
the springs of action in his pupils.

TaBsLE 40,
Sex of | fl Sex of I
teucher. | | teacher.
| | | —I—|-J\..J.l
Poiut of induwence (Ly 160 zirls). = |, |Pointof influsnee iby 23 boys). g |
o e8] et L | s | 8| 3§
- s | B = s | =
- | =B | B A | R | B
| |
M O e cai s ea s asenssianann 14 | a [ I L B | B i et AR e B S| T 14 L |
B TN - s i e m o M m o i i 6| 55 @ || Personal interest «ceccuaneeae.) 0 4 9
Procepls. coneeeiccsssananannmns 16 | 33 48 || Boligions ......cieeeeeecanen.. 1] 2 ]
Leaming ..-:secessamsssnnnaans I8 il 53 || Good looks. ...cvseeecenmrennas 1 L] T
O e e et a|l 47 5l || Learning ..... 21 4 G
AT e e e 0| 85| 44| Volce..... 0 i i
Persomal interest .....coaenuaa. 3] @ 42 || Precepts... 5 0 5
oot Lol s i rer s S e i 1 (B B S e : 1 3| 1
TR e i e e e e 3 47 || Love for truth - a4 0 4
Love for atody. cccccnciiaca..s 4 17 21 || Interest in teaching . <R 1 a ]
Bearing...... el 8 22 25 || Patience and justice.......... 1 2 3
Intereat in teaching ......-.... & 14 16 || Languagd. . ccoccvranniannmnans 2 L] 2
BADED. oo s ma i em s s 4| 10 14 (| Belf-control ...cccveinnnsvannan 1 0 1
Pativnes and jastieo.....ooe-.. 4| 10 14 || Bearing......ccocamceaeiianz.. 0 1 1
SBolf-control......ccaeeeramraaas 2 ] | B B R R s e 1] (L 0
Tovofortruth  __o.. .l .-iain 0 S 3 || Love for stidy...cccaeceenenan I s [
PEnlfs - ool e anapnnsnanss 1 4 d || Projas cciveeesmmsssmmans immmns]rasansfosnnnaleanann
Consclentiousaness c.oeinnnnen. L] g 3 || Conscientionsness ............|ieceeafeannas rrmam
Musieal ability «cccoicannanaans 0 2 'l 2 Mogle .....cconss Ty T e
|
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Tourth. It is worthy of note that what attracts the pupil is the externals. Voice,
dress, good looks, manners, religions activity far overtop the deeper moral elements;
but these would be of but little avail did not a teacher possess a personality whereby
love, obedience, and respect may be inspired. Teacher’s life and actions mnst har-
monize. Example and precept are yokefellows, and children are intensely keen in
observing any disparity between them. The teacher’s personality determines his
worth and moral influence, He who would rule the little child and mold him into
pure, noble, nseful manhood must himselt be & model of virtue. How pertinent is
the question,Is not a teacher born rather than made? : 2

Fifth. The difterence in the general character of the replies given by the boys from
those of the girls suggests one of two thinga: Either the boys do not possess the
power of introspection to the same degreo us do girls, or else they seriously snfler by

assing the period of early youth wholly under the influence of female teachers. As

oys detest effeminate qualities in boys, there can not be in the female teacher as in
the male the smmne inspiration and incitement to develop the manly virtues.

Sixth. Far more powerful than ethical handbooks is moral life.

Imjflaeence of companions.

Sec. VII. What playmates, intimate cronies, or friendships Lave you had that
affected your moral nature for good or for bad? Deseribe concisely each such per-
son physically and psychically,  What temperament and what were the qualities that
especially influenced you, and how? What is your own temperament

w L] L] -

Nearly 200 replies were given to this part of the questionnaire. They furnish some
interesting material concerning the manner in which social environment operates,

The good results produced by companionship are: Kindness and sympathy, girls,
32—boys, 6; manners, 30—6; self-control, 20—5; Christian virtues, 20—4; religions
inflnence, 22—1; disposition improved, 15—8; consideration of others, 19—4; sense
of truth, 14—3; wsthetic tastes, 15—2; stndiounsness, 12—2; ambition, 11 —=2; judi-
cionsness, 9—3; determivation to overcome obstacles, 5—4; truer views of life, 6—1;
greater love for parents, 3—0.

The evil effects were shown in: General eonduct, 15—14; general morals, 20—56;
nntruthfulness, 15—4; evil thoughts, 12—5; boisterous and rough, 10—4 ; =eltishness,
10—2; disobedient, 5—3; swearing, 4—4 ; neglectful of duty, 5—2; irreligions, 5—1;
slang, 3—3; smoking, 0—4; temper, 2—1; neglectiul of home, 2—0; love of dress,
2—0; sarcastic, 1—0; stealing, 1—10.

An interesting table was obtained which went to show that the ageat which these
external influences ave most felt is from 10 to 15 years. "The curve reaches its high-
est point at puberty. The potency of uuulp:u:iunﬂhil](: for good or evil is further
shown by thetaect that only 10 returns refused to acknowledge themselves in any
way indebted to their associates for good or evil., It is safe to conelude that social
milien is a moral factor second only to that of the home.

Only 6 girls were influnenced by bey companions, 5 for good and 1 for evil
Three boys were affected by girls, 1 for good and 2 for evil. Two girls speak of
Leing influenced for good by making some lads their companions and trying to
reform them.

This practice ean not ba too severely condemned. The wail of many o broken-
hearted wife and of social castaways is: “I thonght [ could reform him.” Parents
ghould never be so indisereet as to permit their gons and danghtera to nudertake
such donbtful tasks. The intense subtility and efliciency of suggrestion has been
fully shown by Mr. M. H. Small. (8ee Ped. Sem., Vol. IV, No. 2,)

An effort was made to discover the part played Ly temperament in these associa-
tions, but here the answers were too confused to admit of any satisfactory inter-
pretation; 46 were attracted by persons of the opposite dispesition, 43 by similar,
50 gave no clue, and 50 confused the matter.

Ethical velations with parvents.

Bec, VIII. What were your ethical relations with your parvents? What kind of
personal influence emanated from your father and from your mother? What in their
example and in their precepts affected you! Give incidents and details,

- - - - " -

The ethical relations with parents, with two exceptions, were always described
as of a pleasant and helpful nature, The intimacy existing between mother and
child seemed to be more marked, even among the boys, than that between father
and son, or danghter. This, however, i3 due chiefly to the external business rela-
tion of the father, which oeccopied his time and attention. The following tables
show the mannper and relation of the parental inflnence:

Fathers: Christian consistency, 31—0; hatred of falschood, 22—4; generosity,

10—1; honesty, 15—4; kindness, 12—2; justice, 10—0; forgiving spirit, 9—0; hatred
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of gossip, 9—0; uuselfishuess, 7—0; Babbath observance, 3—3; hatred of swearing,
F e H perseverance, 4—3; pationee, 4—0; abstinence from tobacco, 1—2; mental
tastes, 3—0; self-respect, 3—0; decision of charaeter, 3—0; temperance, 0—3; con-
trol of temper, 2—0; gratitude, 2—0; reading habit, 2—0; reverence and respect,
1—1; ohedience, 0—2; skeptical ideas, 1—0; frugality, 0—1.

Mothers: Christion virtues, 70—6; nnselfisbness, 24—2; morals, 17—3; manners,
18—2; aympathy, 18—0; the golden role, 13—0; obedience, 12—4; liberality, 14—1;
affection, 12—1; hatred of falsehood, 9—4; good disposition, 11—1; little confi-
dences, 10—1; wsthetic tastes, 11—0; patience, 10—0; kindness, 8—1: honesty,
1—3; reverence and respect, 2—0; perseverance, 2—0; sobriety, 2: hatred of
awearing, U—2; love for animals, 1--0; good temper, 1—0; purity, 0—1; indnstry,
0—1; Bible reading, 0—1; Sabbath observance, 0—1.

From these tables it is safe to conelude that there does not exist that ditference in
moral inflnenee of the parents due to sex that so many are inclined to believe.
Nearly all the fuoudamental eonstituents of noble charneter are found in each, and
there is no jnust reason to doubt that the influence of the father wonld be eqnally
as potent as that of the mother did he enjoy the same protracted home relations as
doea the mother,

Second. Morval training is not the estaldishment of mere moral habits, as the
ethical people advoeate, but is the nnfolding aml widening of the deeper instincts,
partienlarly the emotions, and bas its roots in the religious sentiments that so early
pervade child life.  Wordsworth truly says: ‘‘Heaven lies abont us in our infancy.”
The parent stands in snch relation to the child as to cunble him to scize npon the
deed germ and so nurture it that it will produoee the beautiful plant of a pure, noble
character.

Third. Possessing ns they do the ear, the heart, and 1the sympathy of the child,
parenis have it within their power to develop the child into almost whatever they
may wish. Ilence if they would bot get back to the Hebrew conception of the
family, and wonld devate (hemselves as dilirently to the nurtare of their children
as they do now to the ways of fashionable and business life, or, better still, with all
the soiicitousuess that they exercize in the rearing of their horzes and dogs, the
problem of the moral regeneration of the race wonld be most thoronghly solved.

Adull influence.

Srce. IX. Have other persons than the above inflnenced your life much, or have
you had special attractions or repulsions to individuals, either older or younger, of
the same or opposite sex, or to whom you were inelined to go for conunsel and con-
ference in confidential matters? Deseribe the influence of such association.

= * ] * ] ] -, *

The number who answered the guestion is exceedingly limited—355 in all.

Fonr boys were attracted by males older than themselves, and 7 were drawn to
elderly females. ‘The reasons given for this friendship were in the ease of the males,
intellectnal endowments and practical experienee: in the case of the females, kind-
ness, manners, Christian virtnes, opposition to evil.

Twelve females were attracted by males older than themselves, and 32 by females.
The reasons given for forming the friendship with ihe males are: Goodness of char-
acter, 4; aympathy, 3; gifts, 2; ministerial attraction, Z; interest in my studies, 1.
With the females: Christian character, 16; blood relations (grandma and anntie), 9;
manners, 4; kindueess, 3; cheerfulness, 2; learning, 2.

Eleven girls speak of making younger boys their companions, and 2 report the
same of younger girls. .

No very definite results concerning the effect of these associations were obtained,
bat the following were clearly mentioned : Intelleetunl stimulos, 4; manner of life
changed, 3; kindlier natere, 3; sunnier disposition, 2; better manncrs, 2; religions
views strengthened, 2; acquired a contempt for religion, 2; became a total abstainer,
1; troer conceptions of womanhood, 1; learned to follow the lead of elders, 1;
developed my temper, 1; clearer seuse of right and wrong, 1; greatercare in choos-
ing companions, 1; learncd to swear, 1; to smoke, 1.

Twenty-one cases of repulsion are mentioned, with its reasons assigned. The
repulsion in almost every case hegan with sight and was persistent. The causes given

are: Self-assertiom, 4; manuers, 3; style of dress, 3; actions, 3; personal appear- |

ance, 1; physical deformity, 1; awe, 1; lack of regard for others, 1; too newsy, 1.
The most striking point bronght ont in this section is the great inilnence eharacter
Lias in bringing into association the youth and the aged. Men of giant intellect are
passed by, while the kind, generous, pious eolored washerwoman wins the heart of
the lad, and with her sywpathy and interest binds him to her and leads him inte
paths of rectitude. : : 1
Seeond. The evidence is very clear that wherever such friendship was formed it
has been beneficial, only two instances being given to the contrary. From this we
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may conclude that if parents have neither the time nor the disposition to becomeo
the companions and guides of their offspring, they can do the child no better serv-
ice than to enconrage him to form a close friendship with some pure soul who is
interested in the elevation of humanity.

It is interestine fo compare the inflnence of the preeeding four classes. The
teasher seems to sthmnlate the aceesgories of character, anch a8 muanners, sense of
goeial and ecivil relationships, ambition, tastes, ete. The parent develops the funda-
mentals, such as sympathy, reverence, love, sense of truth, jnstice, mercy, kindness,
meekness, patience, ete,

Companions develop the secial qnalities, and afford practical application of the
teachings of the home and school, and prepare the boy or girl for the further dntics
of citizenship by enltivating the sense of independence, individuality, altronism, cte.

The infinence exerted by the fourth is rather of an advisory natnre, Many of
them, however, become ideals to the young, and thus stimnlate healthy growth.

1n the present constitution of social life these four fuctors will operate in either a
beneficial orinjurions manner upon the growing oy and girl. It becomes the parents’
therefore, to see, first, that their own life and home are rizht, then to guard their
child from undue contamination from a corrupted milien. This can be aceomplished,
not by building a wall around the child, but by erecting a wall within him, which
must be razed before the enemy can take posseszion. In other words, get the child
interested in the nseful and the beautiful, so that the obscene and degrading will
have no attraction for him.

Children have certain inalienable rights which fatherhood and motherhood mnst
recognize. They have a right to stand first in the affections, the interest, and the
endeavors of the parent; they have a right fo all that is good and noble and enconr-
aging in the parent life; they have a ri&i:nt. to find their home the most pleasant spot
on earth; they have a right to all the weans of refinement that lie within the limita
of the parents’ purse; they have a right to proper food and clothing for the body,
but equally as great a right to mental mulpmu-ml nourishment, that neither hody
nor sonl may be atrophied; they have a right to have the laws of their development,
both physiolegieal and psyehieal, well nnderstood and held sacred by those in
anthority over them; they have a right to have their better nature so strengthened
that when the seeds of evil speech amld evil action fall upon their life they will take
no deep and abiding root, because the seil is already ocenpied by flowers and the
fruits of better hopes,

(FaEies.

Sec. X. What games have youn preferred and what hias been their influence in devel-
oping manliness or womanliness, seuse of justice and fair play, honesty, perseverance,
hardihood, physical strength, and what reereations do yon prefer, and why? What
is their affect?

The following list shows the games played by the girls:

Hide and seek, 56; croguet, 43; tag, 41; tennis, 36; checkers, 23; parehesi, 22;
anthors, 10; dolls, 18; boase, 17; cards 16; baseball, 15; blind man’s baft, 15; pigs
in clover, 12; prisoner’s base, 12; jackstones, 11; jumping rope, %: halma, 9; dominoes,
9; I spy, 6; chess, 5; duck on the roek, 5; fox and geese, 5; hopscoteh, tidiledy
winks, 5; school, 5; messenger boy, 4; old maid, 4; euclire, 4; pussy wants a corner,
4; hoop rolling, 3: drop the handkerchief, puzzles, whist, iarbles, solitaire, kick the
wicket, fvotball, 3 each; auagrams, Antony over, colors, shuttlecock, battledore,
basketball, pull away, horse, jackstraws, casino, seesaw, mumblety pesz, bluebird,
ambassadors, robbers, lotie, black bear. 2 each; beanbag, fish pond, twenty ques-
tions, liearts, color of the bird, come to supper, dog on wool, erack the whip, cha-
rades, semse steps, hide the thimble, puzzle fifteen, kick the can, red soldier cap,
cribbage, bowling, London bridge isfalling down, Jacob and Rachel, hare and hounds,
my ship's arrived, bright idea, spider and the fly, Lonisa, wilil horse, golden pave-
ment, consequences, snap, iunt the slipper, kick the stick, geograply cards, dice,
Peter Coddle’s dinner party, putting together our conuntry, princess and captain, ten-
pins, gymnasinm, cars, erosa and wood, can can, old witch, ranning on cans, walking
on stilts, backgammon, crisscross, here we go round the mulberry tree, tollgate,
giants, Copenhagen, needle’s eve, word making, eateh, jack-a-bow, innoeence abroad,
go bang, mother goose, cateh fish, cirens, chureh, babmintor, Indiaus, and gnessing
maliies,

Games by the boys are: Baseball, 14; football, 9; checkers, 8; cards, 7; tennis, 6;
marbles, 4; tag, 4; croguet, 4; bowling, 3; hide and seek, - ; dominoes, 2; pool, 2;
tiger, 1; blind man’s baff, jumping rope, little old man, mossy, shinny, kide the
thimble, forfeits, parchesi, chess, tit-tat-tos, quoits, billiards.

In regard to the moral import of games, the following classification shows the way
they are viewed by the boys and girls:

Womanliness.—Dolls, 17; Liouse, 12; sclhiool, 3.
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Manliness.—Ball, 12 {football G, baseball 6); tennis, 1; cricket, 1,

Mental power.—Anthors, 5; checkers, 3; music, 2; chess, 1; cards, 1; parchesi, 1;
charades, 1; ball, 1; my ship's come home, 1; anagrams, 1; putting our country
together, 1. :

Perseverance.—1'igs in clover, 9; parchesi, 9; tennis, 9; checkers, 8; ball, 8; ero-
quet, 5; halma, 5; eards, 5; puzzles, 5; bide and seek, 5; 1 spy, 2; anthors, 2; tag, 2;
chess, 2; tiddledy winks, 2; black bear, 1; robber, puss in corner, backgamimon,
crisscross, auagrams, solitaire, duck on rock, the spider and the fly, messenger
force, jacks, 1 each.

Justice and faiv play.—Croquet, 22; hide and seek, 18; eards, 14; checkers, 12;
ball, 12; authors, 7; tag, 6; parchesi, 6; tennis, 6; halma, 4; blind man’s buff, 4; 1
Bpy, 3; jacks, 3; prisoner’s base, 2; hunt the slipper, black bear, puss in corner, back-
Eamnmu. crisscross, tollgate, ponzzles, howling, dominoes, hopscotel, awbassodor,

right idea, Indians, tenpins, lotto, chess, innocence abroad, messenger foree,
quoits, 1 each.

Honesty.—Croquet, 19; hide and seek, 18; eavds, 12; checkers, 11; parchesi, T;
ball, 7; aunthors, G; blind maun’s buff, 5; jacks, 5; tennis, 4; I spy, 3; tag, 2; halma, 2;
prisoner’s base, 2; hunt the slipper, black bear, puss in coruner, tollgate, fish pond,
Buv;n steps, colors, hopscoteh, chess, tiddledy winks, innocence abroad, go bang, 1
each,

Cheating.— Cards, 4; checkers, 1; eroguet, 1; dominoes, 1.

The recreations mentioned by the girls are: Walking, 35; rowing, 35; reading, 33;
skating, 32; dancing, 31; driving, 25; bicycling, 20; riding, 14; musie, 14; swim-
ming, 4; coasting, 3; miiing, 3; talking, 3; rambling in the woods, 3; theater, 2;
fancywork, 2; springboard, 1; billiards, 1; teunis, 1; Indian clubs, 1; day dream-
ing, 1.

By the boys: Bieyecling, 7; swimming, 7; skating, 4; riding, 3; gymnastics, 3;
fishing, 2; strolling in the woods, 2; walking, 2; reading, 2; rowing, 2; hunting, 1;
sailing, 1; driving, 1; musie, 1; bowling, 1; dancing, 1.

The reason assigned for the choice of a certain recreation was, in almost every
instance, ““for physical development.”

A number of other reasons, however, were assigned, such as—

Dancing.—Mere pleasure, develops the rhythmiec sense, makes one graceful, enliv-
ens the spirits, gives pleasant associations.

Theater going. —Pleasnre, mental improvement, develops the sympathetic side,

Musie.—DBrings rest amd makes one more cheerful, stirs one’s deeper nature,
produces a feeling of sublimity, develops the wsthetic side. '

Fishing.—Develops patience and perseverance.

Bowling.—FProduces physical strength and control of museular power,

Bieyeling.—For physical development, gives a sense of freedom and of independence,
a great brightener of spirits. The motion is faseinating, pleasure, power to travel.

Rowing.—Physical strength, restful.

Skating,—DPhysical development, sense of freedom, hardihood, produces a botter
mood.

Bathing,.—Pleasure.

Reading.—Takes my atiention from my studics, develops sympathy, improves the
mind, corrects one's views of life, pleasure; one said: “*makes me unsociable and
geltish."”

Riding.—Physical health, restful, brings one into contact with nature, revives
drooping spirits.

Walking.—Health, communion with nature, spiritual uplift, produces a better
mood, pleasure,

It will at onee be seen that the great incentive to recreation is the necessity of
outdoor exercise for health. The choice, however, is chiefly determived by the
pleasure produced. The majority of returns state that they saw no partienlar
moral worth in their pastimes. There is no doubt, however, that even these may be
made the means of strengthening the moral sense, and the writers are of the opinion
that unconscionsly, from those avocations, there bas accrned to all those reporting
some moral wealth.

The returns give clear evidence in regard to the edneative valne of plays. By
them there is developed justice, moderation, self control, truthfuluess, loyalty,
brotherly love, conrage, ;;uraevermmn, resolution, perception, prudence, forbearance,
svmpathy, a training of hand, eye, limb, and of the faculties of judgment. FProvi-
sion shonld be made for a child to express and develop his own inner life through
this spontaneons aud pleasnrable means. All writers on education have recognized
the valne of play. An article by Mr. Johnson, on * Education by plays and games,”
is found in the Pedagogical Sewinary, Yol. I1I, No. 1, while President Hall's Story
of a Sand Pile is a classic.

o s e
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Reading, cte,

Sre. XI. What studies, subjects, or lines of reading, or intellectnal interest have
affected yvon for good or for b, and how? el mwathomatics deeply lmpress you
with universal law, astronomy with snblimity and reverence, clhiemistry with the
order of the infinitesimal, botany and zoology with the miraculons nature and per-
gigtence of life? Have yon experienced special interest in any line of study; and
if so, can you tell what it is about it that attracts you, and how it has affected
you for good? Can yon describe or nceonnt for any aversion you have felt for any
special study ? \ X .

The following table shows the subjects which scomed to have exerted a good infln-
ence npon the student: Psychology, 23; literature, 18; |I:!titl]-l.'}', 17; guugr:n]:_hy il
mathematices, 3; botauy, 2; zoology, 2; grauunar, 1; drawing, 1; manual training,
2; mechanical drawing, 1; pliysiology, 1. H :

The subjects that have had an evil effect are: Mannal training, 4 ; physiology, 2;
peychology, 1; literature, 1. Novel reading is also mentioned by 1.

In reply to the gquestion, D¥d mathematics impress you with natoral law? 24
girls and 2 Loys answered yes, and 49 girls and 4 boys no. ;

Did astronowy with sublimity and veverence? Yes, 41 girls, 2 boys; no, 2 girls.

Did chewistry with the order of the infinitesimal?  Yes, 17 girls, 1 boy ; no, 3 zirls.

Did botany and zoology with the miraculous nature and persistence of lile?  Yes,
T0 girls, 5 boys; no, 5 girls.

h#®subjects in which special interest was taken are: Mathematies, 28; literature,
23; history, 23; paychology, 20; botany, 16; zoology, 11; geography, 105 drawing,
5: grammar, 3; music, 3; physies, 3; poetry, 2; manual training, 2; physiology, 1.
Special aversion was felt for the following snbjects, and the reasons assigned were
(1) they were poorly tanght, (2) the learner had no gift along that line: Mannal
training, 16; matbhematics, 12; grammar, 11; history, 103 geography, 5; latin, 5;
algebra, 4; rhetorie, 3; geowetry, 1; spelling, 1; physivlogy, 1; drawing, 1;
arithmetic, 1.

GEXERAL CONCLUSIOXNS,

It wonld be the height of pedantry to build any elaborate system of moral peda-
gogy on such a limited supply of data. Neither wonld it be wise to indulge in any
metaphysical apeculations, as the material is at best one sided. Before any satis-
factory conclusions can be drawn a study must be made of persons whose condoct
might be designated as moral laxity, a study similar to the one presented by Mr.
Geo. Dawson in the edagogical Sewinary for Decemnber, 18V6.%

Five important facts or prineiples ave clearly suggested by the above material.

First. Moral action in early period of life, anid even in early manhood and woman-
hood, is a matter of imitation and snggestion ragher than of intellect. The great
role played by suggestion has been shown by Mr. M. H. Small.’

Secomd. Thongh childrenare born with thesense of the oughtoess ont of which the
moral nature grows, yet this would avail nothing did not parents furnish the

rowing boy or girl with clear conceptions of the moral content of life, i e,
instruct him or her thoroughly in all the prineiples that teach duty to God and man,

Third. It is very evident that much of the moral exeellence of the character of
many of those reporting is dne in large measure to the hereditary influence that
gathered ronnd them attheir birth. Blood does connt forsomething witha vengeance,

The work of Mr. Dawson, above referred to, poes to show that of the 52 moral
delingqunents personally studied by him the most of them “had parents that were
intemperate, improvident. or eriminal.”  When badd environment had joined hauwds
with this bad bheredity nothing short of a wiracle conld stay the influences that
were driving these same bovs and girls to the reformatories.

The point is (a) *“The heredity of the child shoulid be as earefully studied ns the
strain ol the cattle with which the farmer would stock his aeres, and any physical
weaknesa or tendeney to evil in his ancestry shounld Le made known to him in order
that he may be on his gnard lestthe enemy thatlurks in ambuoscade in his very veins
may nttack him ongwares; (§) The forces of environment shoold be so controlled
as to destroy as far as possible any hereditary taint and at the same time streng then
ani develop any predispositions to moral rectitude and manliness of life,”

Fourth. The supreme aim of the parent and the teacher shonld be to estalilish
definite, strong, correct habits, ‘T'rue morality consists as mueh in doing as in being.
Habits are the indunced states of mind or body by means of which the latent power
is transformed into an effective process, and Lecomes active rather than passive.

‘];;l':‘}'lm suggestibility of children.” Pedagogical Seminary, Vol. IV, No. 2. See
p. .

*Bee p. 1321,

ED 98——85
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Their importance is recognized in the mechanical world, The intellectnal and moral
spheres have indeed been slow to acknowledge their worth,. Manual habits enable
the mechanie to produce the finished article; moral habits the boy or girl to main-
tain o blameless character nnder every cirenmstance of life. Sound knowledge of
moral truth i3 good, but sonnd habits of moral action are better.
- It is perhaps universally trne that parents have devoted themeelves assidnously
to the instruction of their sons and danghters rather than to the establishment of
habits, The natural and moest effective means has thous been neglected,

Fifth. The last stage is the parification of the child’s taste. All children are born
with impulses and desires which are capable of unlimited edueation, In the early
years of yonth they ave the controlling factors of the ehild. Intelligence and eon-
seicnes assert their sway later. Not only are there natural tastes, but there are
nequired ones.  The latter are mueh more numorons, and are the direct prodnction
of environment. According as one's tastes are pure and noble o will be the life.
Much can be done to snrronnd the growing soul with sueh infpences as will make
for stroug, vigorous, noble manhood or womanhood,

Sixth. For the evolntion of the ethienl conseiousness nothing is perhaps hotier
than the arousing of the religiona sentiments.

Seventh. He who would lead must walk in the way himself.

Eighth. Love and faith are worth morve than knowledge or specific forms of
government.

Exye DEFEcTs 1IN STUpENTS AND (CHILDREN. -

Professor Swift,! of State Normal School of Stevens Point, Wis., gives the condi-
tion of eyes in young people engaged in study, The tests were made by Dr. Alcorn,
They wera (1) the ordinary tests of each eye for vision; (2) the card test for astig-
matism; (3) the Maddox multiple rod test for musele trouble; and (4) the diagnesing
errors of refraction by means of the ophthalmoscope. The one undergoing exami-
nation was 20 feet from the test chart. The type used was Hermann Snellen’s. The
type which n normal eye should read at a distance of 20 feet was 9 millimcters
square. This represents normal vision and is designated by twenty-twentieths.
Over 300 of different ages were examincd.

Table 41 shows that the percentage of pupils with normal vision in both eyes is
much greater in the grammar grades than in the normal department. There scems
to be a steady decrease in the acuteness of vision of pupils from the lower grades to
the higher. About 50 per cent ¢f the pupils have at least one eye whose vision is
not normal.

TabBLe 41,
Imtermedi-
Vigion 1_}'urmal :]u-l ﬁl{:";':,:u ate amd
1 3 | partment. | “.EM " primury de.
| | * | partmént.
afL e . L
I Per cent. | FPer cent. | Per cend,
Twenty-tweniiaths or Botber -..c.oiviaiianiisiinisvenssnannnasas i 14. 58 21.42 19, 4
Twenty-thirticths or botter, but not 2o geod as twenty-twenticths. 51.75 o 76 a7, 14
Twenty-fortioths or better, bt not a0 good as twesty-thirtieths. 12. 06 8. 52. 14. 28
Twonty-sixticths or balter, but not so good as twenty-fortieths.. 7.78 9, 52 248
Twenty-cighticths or bettor, Int not s0 good as twenby-sixtieths. 273 88 . 0
Twenty ene-hnndred-and-twentieths or better, but not so good
as bwonEy-aighbiobha - ..o e e e 298 2.38 4.76
Twonty bwodimmdredihs or boetter, bot not 8o good as twenty ’
one-hnndred-and-twentioths . .iceeciiaescsiasrssssas smssnasses] 4.28 . 238
Delow twanty two-lundrediha .. .o e e 4,28 LR LN

- e —— e ——

As 2 normal eye reads a letter 9 millimeters square at o distance of 20 feet, the
twenty-thirtieths type is 13 millimeters square, the twenty-fortieths 13 millimeters,
twenty-sixticths 26 millimeters, twenty-sixtieths 26 millimeters, twenty-eightieths
35 millimeters, twenty one-hundred-and-twentieths 52 millimeters, and twenty two-
hnndredths 87 millimeters square.

1 Pedagogical Seminary, Vol. V, No. 2, October, 1897,
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and position in life.  Tow many brothers and sisters had they? Do they (brothers
and sisters) have good health? Ineo far as above questions apply, describe twins,
the only boy, the only girl, and the yonngest child in families,

State anything else yon may think to be doe to the fact that they are the only
ehild, only boy, only girl, the youngest child, or twins.

(Clark University, Worcester, Mass., March 30, 1896.)

Of the children, 381 are only ! children, 54 are only boys or only girls, 22 are the
youngest children, and 12 are twins, .

The average age of 134 girls is 1217 years, of 86 boys it is 11§ years, and for the
292 of both sexes it is 12, 2 years.

Out of 240, 150 were said to be American, 8 German, 5 English, 2 Jewish, 2 Scotch,
ete. There were 5) of non-American parentage, 17 of whom are the resnlts of
marriages between persons of different nationalities or races.

Those with good health number 162, with fair health 98, and bad health 96,

The temperaments of parents are deseribed as “nervous™ in 131 out of 259 cases.

BUMMARY OI' I'"OINTS.

These only children are nnmistakably below the average in health and vitality.

Mental and physical defects of a grave character are much more common among
them than among ehildren generally.

The average length of time between marrviages of the pavents and births of the
children is so greab 8 1o snggest a pronounced degree of relative aterility in the
stock. This is much more stronzly shown in the mothers than in the fathers.

The average agze of the parents at the birth of givls is considerably greater than
it is at birth of Loys.

A greater proportion of the girls than of the boys have only-child mothers, while
on the other hand n greater proportion of the boys than of the girls have enly-child
fathers,

Nervons disorders seem to be unusnally cominon in the families.

Theze ehildren appear to enter school later than other children, aml to bo lesa
regular in their nttendance.

‘heir snceess in sehool work is helow the average.

Not go large a proportion 28 of other children enter the public school.

They do not join in gamez so rapidly or often as do other children of correspoud-
iu\g ages, They 'grefer quicter forms of amunsement,

Iany of them have imaginary companions.

Very many manifest a decided preference for older associates, while not o few
gelect yononger companions, and often from the other sex.

A large nomber of them do not have as good command of themselves socially as
does the average child. Their social relations are thercfore more frequently char-
acterized by friction.

Peenliarities in these children geem fo be more pronounced than in ofhews.

Precocity appears to be the most prominent trait.

Selfishness is the most frequently named of the worst traits, while affection is
most often named among the best traita,

As a rule the home treatment had been that of nnthinking indulgence, which gen-
erally developa in a chilidd the habit of expecting concessions on all sides, aud
corresponding nnwillingness on his own part to make them to others. A right
appreciation of the conditions with whieh the child must be concerned ontside the

family life requires that he be given ample opportunity for compunionship with

children of corresponding nges.

BIBLIOGRAPHY OF CHILD sTUDY.?

In addition to the titles taken from varions works, the hibliography consists of
selections from the following bibliographies: Bibliography of Child Study, by Lounis
N. Wilson; titles relating to the anthropemetry of children in a preliminary report
on Anthropometry in the United States, by Dr. Edward M. Hartwell; psychological
indexes of The Psychologicnl Review; Bibliographie der psycho-physiologischen

I'This refers to instances whero there is only ene child in each family.
2The aunthor was assisted mmeh in the preparation of this Libliography by his
mother, Mrs, Angus MacDonald.
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Literatur in “ Zeitselrift fiir Psyclhologie und Physiologie dor Sinnesorgane,” and

the Tndex Catalogne of the Library of the Surgeon-General’s Office.

There are a few small and special bibliographies given, It was thonght best to
lLiave these after the special artieles to which they refer, and also to preserve the
classifieation made by their authors. (See pp. 1288 and 1315.)
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— smggestibility, 1310

CaiLD study, advantage of, 1181,

— developed in America, 1151,

= geope of, 1181,

Carissaan, O, 1287, 1333,

CHROXOSCOPE. Hi.'pg. 1144,

— pendulum (Frtz), 1146-1145,

— pendulum (Seripture), 1145-1146,

— Vernier {Sanford ), 1144-1145,

Ci1Ty, growth unfavorable, 1124, :

City children,conntry children compared, 11:25,

Crasses, lnboring and nonlaboring, 1007-1000,

Crazss punishment, 18571558,

Crouvstox, T. 8., 1252,

CoLLiy, dynamometer, 10, 1154,

CoLORED boys, abnormalities, table, 1002,

— average, table, 1084,

— bright, table, 1083,

— defective, tahle, 1062,

— dull, table, 1053,

— gickly, tables, 1082, 1002,

CoLorEeD children, ability, 1049-1062

— ability, avithmetie, dingram, 1050,

— tables, HH3-1062.

— abnormalities, 1041

—- age and ability, tables, 1061-1052.

— cephalic index, tables, 1010-1011.

- ﬁ;uwﬂp. diagrams, 1025-106.

— head civeunmference, diagrams, 1017-1018.

— Eansas City. 1105,

— memory tests, 1516,

— puberty, table, 1011,

— gensibitity, tables, 1H10-1011.

— gtrength of grasp, tables, 1010-1011.

CoLoRED girls, abnormalities, tabile, 1063,

— nll, tablae, 1085, -

— average, table, 1087,

— bright. tabla, 1085,

— defective, table, 1063,

— dull, table, 1SG.

CoLoi sensitivenass, lowa City, 1106,

CoMBE, J., B3, 1132, 1135, 1138,

Cumcmﬁ_ltxrmx of thonght and respiration,
-

CoNvrLsioNs, L,

Crrve anniversal language, 1141,
DAFFxER. F., 11351,

Daxisi school children, (6.
Darwix, 115

Dawsox, G E. 1521, 153, 15345
DErFECTIVE, colored boys, table, 1062,
= polored girls, tabile, THEG.

— mrirls, table, JH]-1062,
DEGENERACY, 1E21-1324.
DEGEXERATION, prowth, table, 1119,
DeELABARRE, E. B., 1151, 1162,
DELIXQUENCY, 1E2]1-152

DEPREZ signal, 1148, 1149,
DESCARTES, 1141

DiGiranciarn (Delabarre), LGS,
DMSAGREEADLEX E28, measure of, 1156,
Disease and growth, 1115,
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DovicioceP ALY and mental ability, 1005, 1006,
Doun study, 1512-1516
Dnawixe, .J.h"ii.-}l'.l-ﬂ.!.r]li". 13- 1052,
— conclusions ( Barnes), 1287,
— memory of, 18K,
DerecrTive boys, table, 1000-108]1,
Do boys (all), 1067,
— head cire llmfﬂrcm:n. dingrams, 1019-1021.
DuLL childven, tables: American and foreign
parents, 1GT-1068,
— American parents, 1063
— foreign parents, 10646,
— laboring classes, 1062,
- lmnlnlmrlug clussos, 1080-1061.
— not socially divided, 16i-1065.
DLy girls, all, tahle, 1072,
— Amoriean mixed nationality. tabia, llHL
— American parents, talle, 1 hlﬂm
— [oreign parents, 10T,
— head circumference, dingram, 1022,
Iulv;rmi; classes, tnble, 1078,
— not sheially divided, tables, 1067, 1070, 1081.
DuLLxEss anid dolecocephaly, I
Dy Bois-ReyMox o, induction coil, 1158,
— rlieocord, 1
DucHENE dynamograph, 1184,
Dusxixg, Emily, 1112, 1157,
DY NAMOGRAPH {I.'lul:hﬁl:lﬂ-h 1184,
DywaMoLABIOMETER (Fére and Bover), 1150
Dyxanomeren, 10603,
— (Chéron and ver&m}. 1155,
— (Collin), 10031
— (Plarre), ba LI-: {-.hnsl:. and leg, 11586,
— (Bcripture), 1 156,
— { Ulmann), 1185 :
DT'\'AMH:II\I!HTRH‘;H; aesthesiometer (Verdin,
LI
Eperyaxy, M. Th., faradimeter, 1182,
EpGrEN, cardingraph stothoscope, 1176,
EnvcaTior, great men, table, ] 1:2K),
— instr nnmntﬂ of precision, 1141-1142.
— moral, 130-LHE
— religious, 1540,
E:.Em'mt: nr:g'nmms. peychological labora-

EDUCATION

ELECTRIC Er;enml:nhl-. table, 1154
ELECTRODE ( Erl), ly

ErnLas, A. ., 1312, 1313,

Exorions, growl;ll 1328,

— will, apparatus for 5tudi‘mg. 1500,

ExGLIsH towns, growth

Eqmﬂ.{f.u;'r of ]mrcho-phymcul Iaboratory,

Ern, eloctrode, 11535,

Encocrira ( Mosso), 1157,

— spring (Binet and \?aachll:lﬂ,'h {Cattell), 1178
Errsaaxs, 904, 1122 1057, 1130

ERROR in ineasurement, limits to, table, 1194,
EsTeEx, Rhioda A.. 1500,

EsTisiaTion of n'lnht'_l.r 1015.

EvLexnong, A., 1164, 11565 :

- ttharmmthmiumat&r} {1155
EYE-MINDEDNESS anid ear-mindedness, 1501,
EYES, defecta, ML, 1.

— German children’s, 1152-1135.

— hair, eolor, 1115,

Germany. 11321135,

Face, readth m;:] lengtl, 1102

— prowth, 1127, 1131,

— Worcester, um-nm.

FarAapIMETER [ Edelmann), 1182,
FasseexDenr, H., 11HL

FaTiGus, 1105,

— memory, tahles, 1507120,

Ty u:.-.., stndy of, 1831357,

FERT, and Bnym dynamolabiomaoeter, 1170,
FEnt, glossodynamometer, 1160

Fienn, L., 1316

TILLIATRE, 1165,

Fixaen, length, measarving, 1105

Fins=r Liorn Lhil{lmn, growth, Toronto, 1100,
Firz, G. W, 1146-1148.
Foort, length, measnring, 1103,
Forkeany, lenzth, measaring, 1155
Fraxor, F., 1151,

Frean, Caroline, 1555

Frericns, 115K

Frey (vox), hair-esthesiometer, 1130,
— sphygmograph, 117

GALTON, Prancis, 1153, 1200,

REPORT, 1897-08,

GAarvanmoMETER (Hirschmann), 1181,
FAMESR, bﬂg m::lrn] mlumtiﬂu. 153-1544.
GEISSLER, 1121

GEOGRAPHY, n"nil: i blm. 10431052,
GERMANE, hlnndu, ette, and mixed typos,

th nr lﬂﬂl' o
air, other nationalities, 1154,
GHDH-TH-. attitude of children townrd, 1316,
—_ mcmm*_!,r of, tabile, 1317,
GiLBERT, J. A, 1103, 1107, 1137, 1167.
Girs, all, manﬂurﬂmaﬂlﬁn TihsA.
— abnormalities and n.gvu table, 10861660,
— American parentage, laboring class, siatis-
tica, 1060,
— nonlaboring class. 1065
— ot nu-t.;iulli' divided, table, 1657,
—— statistics,
—— tables, 10751067,
— average, American parents, table, 1078,
— American, foreign Famnt& tol:de, 1061,
—— foreign parents, ta i
— not socially divided, tables, 1068, 1079, 1081,
— tabile, 1072,
— Boston, table, 1085,
— bright, ' American parents, table, 1003,
— American, foreign nrauts table, 160,
— foreign parents, table, W78, }
— not socially divided, mhla.a, 108, Lo,
—— tables, 1075, 1078, !
— cephalic index, table, 1005,
— chast girth, &t. Looi a] TiEs.
— defective, table, 1001
= dull, American nuxudnntiumlit} , table, 1081
fnreugn parents, table, W4,
— not socially divided, table, 1050, 1081,
—— tables, 1073, 1070
—_ ﬁmrs. table, 1556,
mes, maral edneation, L3R
- h-nringl; toldes, 1005, 106
— likes and dislikes, tables, 1347-1348,
— nonlaboring class, table, 1075,
— sickliness, natare of, 1134,
— table, 1081,
— sensibility to heat, t.u.h'le, 105, !
—— to locality, table, 100G |
— gitting hei ht Milwaukee. 1006, {
—ﬂtrﬂngth of grasp. table, 1005,
— tables of measurements, 106581083,
— unraly, table, 100].
(GLOSSO-DYXAMOMETER (Féré), 1160,
GOLDSCHETDER, A, 1002,
GOXIOMETER {T yinard ), 1180,
GTRATE mmcthuﬂ LL41-1142,
GRAPHIC regulator, 1149,
GRATSIAROFF, M. A, Il
GREAT men, boy hnnd 12041200,
GHREENWOOD, J. M«.l!ﬂuté'mu

| GrieowTH, ability, 1

—— u.gmms,ltﬁ'

— lowa City, 1!.05.

— Bt Louis, 166, 18,

— pbnormalities, dizgrams, 1064-1055.
— Ao, 1120, =
— bady and head, 1126.

— fanre, Worcester, LI

— body girths, table, 1%5.

— boys in Breslan, 1103,

— changes in infancy, talies, 1324-1825.
— city population, 1 18,

— city unfavorable to, 1124,

— eolored children, diagrams, 1025-1024,
— comparative tables, 1157-

— degencration, table, 1119,

— development of the senses, L

— disease, 1118,

— effect of pc- lation om, 1A,

— emotions, 1

— English tnwnﬁ'., 1115,

— pxtromities, langth of, 1120,

— faco, 1131,

—— Worcester children, 1100-1102.

— first-born -c Iulf.lm.e:r:n1 Toronto, 1L,

— Fermans, 1

—Hmu'l::urﬂ' IIH.'I-HEJ

== L, b ;’ 1181, 11,

— height of and head, 1127,

— infaney and childhood, tables, 1525,
— influenen of school life, 1125, !
— insane, 1118
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GROWTH, intuunct.m

—_ tntermrr'ingﬁ

— Kansas City, 1 ill’,'ds.

—_ }nhurlug classes, 1136, &

— nug :
w:. b} lf'l‘:lm 15,

— ]il:n Gf i,

— liver. 1125

— Milwankes children, 1086,

— nationality, 1130

— nose, 111

— nursing, 115,

o c-hi nge, 1130,

T128-1150,
— "nlun:l,, 1125-1337.
— pul.-ferl,:,r 10210,
e— ton, HEN.
— ﬂmﬁmm 10723,
— race, diagrams, WE5- 1006,
— rociprocal curves, 1327,
— Russians, tables, 1155-11:6,
— Eﬂnlfﬂld m th:rmun:,rrllﬁi.

o e comAition, 1126-1128,
- truaniﬁ:orannd Worcester boys, tables, 1110-

- unhmmbh conditions, 1137-1128,
— United States naval cadets, 1108,

— woman’s, 113,

Har, children. German. J132-1135,

= gyes, color, Goermany, 1132-11:5.

—— calor, skin, 1134.

Hain esthesiometer ( Von Frev), 120,

HALL, xns?zﬂ”' 1137, 113D, 139, 1304, 1312, 1303,

Hanrn, W. 5., 1324,

Havn, W. 5. (Mrs. ), 1534
HaMpirmna, .Frﬂ-wt.h 11:0-1121.
Hawoook,

Haxn., ar.mr.gth of
Haxp algometer {‘-'Ftta?'l} 1161.
HARTWELL, Edwa

Ha.m‘anu Lnkmnit}, pﬂyv{-llcr‘togiul labora-

Hasse, P, gll 112
Heap, t.h iu::rem 1134,
" — 1,

length,
— Waorcester, 1101-1102
— circumference, n.bilit-r. T o-Tue2,
— delinquency, R,
dingrams, 1019-1022
— alities, di - MR- 1063,
- Pﬁlﬂlt I.'n:r}ls gmgmm.s]séié‘ﬂ-m
—h irla, dingram

E‘]raﬁ a mrnml 10521053,

Blc'!:] L AET,
mfram: 10 7-1048.

= et

—_— & grams,

—— dull girls, diagram, W2,

— nationality. W8,

dingram, WG,

. L E-10630,

diagrams, 1017-1018.

— sex, 101G6-107,

mrls. dingrum, MEET,

oFica lfrﬂ“ lition,
IAETALD,

- 1131

growth, :
—— body, 1130, 1152,
— face, 1127,
—— Worcester, 1100
— lemgth, heizht, TIE
—— measuring of, 1162
— Waorcester, mn Tl
— mensurement, 16062,
— width, method, 1182,
— 8t. Louis, bora. LR,
girls, 106k,
HeAaLTH, great men, 1250,
— range of, children, 105,
HEARING:
— apparatas for study of, 1107,
— children. bibliography, 1258,
— dafects, Lk
— naval cadets, 11045,
— normal reach, 1233,
HeaT, measurement, 1161
— semsibility bo, JOER-LOEE, 100G,
— hoys, table, 1004
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HeaT, sonsibility, %;;lﬁ tabile, 1000
Hemwur. ability, 1t
— abnormalities, dingrams, 1EK-1065,
— birth, times of, 11:
= boai.'s. Hoston, mbl-.!- 1004,

Louis, 1087,

— sickly, dizgram, 1040,
— unruly. dingram. s, T4,
— British Empire, tahle, 1119,
— chest girth, compared, 1127-1128, 1130,
— children, I'leurumln.u,s., 10k - LK.
— gickly, 1EH,
—— unruly, 10,
— countrios of the wor'ld tables, 1137-1138.
— dageneracy, table, 1
=l nency, talle, Lm.
— girls, Lo, T,
— Bt. Louis, 10007,
— head circnmierence, 1150
— Iowa City, 1106,

— Kansas City, 1103,
— length of ]mﬁ.ﬂ_ 5 mﬂ.
— lung ea

— Measuring a hll'l
— nationality, 102,
— naval cadets, 11,
— Nartll Carolina children, table, 1012,
— pubart ﬁiﬂgmm. oz,
— race, 1 10k,
— 8t. Louis children, 100G,
— BEX, HJ;‘-'Z 10k,
— sociological condition, 1024,
— Bwedish ehildren, 1N
— Woreeater children, 1102
Hexsex, 1125,
HEeRTEL, Alex., 8, 1137, 1159,
HIiLDEBRAND, $#05
Hirr chronoscope, 114,
HIRBCAMANY, galvanometer, 1181,
Hisronry and afu]ﬂ:y., tablos, 1010632,
Hypxoric hall, 1165,
HyexoTic instruments, 1166,
IDEXTIFICATION, i'L'I'tH-H"t{ of, 160,
Ioxorance of children. tables, 1221943,
ILLiNoO1s Bociety for Child Study, 15,
ILLUSIONS, periy mmu. 15140,

— taate, tab {
Iu ITATION in -:h:..ﬂrfn 3L,
InnucTion coil {Du Bois- Reymond), 1142,
InsaNE, growth, 11150,
IxreELLECT and growth, 1320,
IsTERESTS, children, ISIT-1349,
INsTRUMERTS of precision, T1HHI-1204,
INSTRUMERT maliers, list, 120212904,
INTROSPECTION, U2,
I‘H"EETI('JILTJI'&L., new lin 2. TN
Iowa Cury, children, 11 Ill..r"
— New Haven children. HOT.
Iowa SBociety Lor Child Study.
Initsn nationality. 1084,
JasTrow, J., 12
JorxsoN, G. E.. T34
JoNEL, Annie B.. 11102
Kaxsas Cery children, 1108, 1355,
KreLron, K. Alice, 1112, 1157,
Key, Alex,, 1102, 1130, 1137, 113,
KINESIMETER (Beripture and Titchener), 1170,
EKring, L. W., 1110,
KXGWLEDGE of s and girls.
KoTELMANN, L.. 856, 1120, 1122, 1135,
EvuoanarHiox {Ludwigh, 1142
Lasiocrarn  Roussslot), 1067,
Laponrixe and nonlaboring classes, classifics-
1, tion, EME- o &

ABORING classes, gir merican parentagea

Htﬂ.tlst:rs, 1057,

— prowth. 1126
— mmsur&mmm of , 1055,
LANCASTER, R.. 1E2l
LANGUAGE, ability, tables, 1043-1052,
= grammatical distribution, table, 1330,
LANDsBEERGER, VI8, 1125 1127, 1138,
LaxGERDORF, O, 1194,
LaAaxgEAsTER, Dr., 1118,
LARYROOGRA P, 1168,
LAnyyX movements, 1162
LATER-BORX children, Toronto, 1100,
Laws of growth, dmgmm. BE26-1528.
L.mmmu., 10,
LeE, C. A, HOD.
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LEerezic, growth, 1122

LExNGTH, estimnation of, 1104,
Limanrzig, 4, 1118,

LasMitarTion of the senses, 1141,

Liap movements, 1168,

LOCATION Peaction apparatus (Fitz), 1146-1148,
LovMpanp, W., 1177,

LOMBROSO, [ 1A l.i:.. 133,

Livnwia, II-L..

Luxc capacity, 1121,

— height, 1121,

— lowa City, 114, 1107,

— naval cadets, 1109,

MaiTLAND, L. (Miss)y, 1310, 1318,
MaLLING-HANSEN, R, 1123
Maxovuveien, L., 1192

Maxuvarn labor, ul}iiity, tables, 10431062,
Margy, E. J., 1143, 11144,

— ﬁi:-h!.'gmn rr H-_|Z-]I 1150,

—— by transmission, 1171,

— tambonurs, 1148, 1149,

Manro, A., L3

MATHEMATICS, ability, tables, 143-1052,
MEeasunesmenTs, children, ¥k,

—_— I...lu"l.lli"‘e 1118-1 140

— head, 1

=— jimita to error in, table, 1194,

— ligt of, for children, 9695995,

— relation of, New Haven, 1107,
—-sc]mu:ilucéhildmn of the United States, 1004-
— utility of, 1.

— W n.all:#lgtun school children, tables, 1062-
MeMoRY. ar,ac
— drawing, 1357, l-ﬁlﬂ'

— l'uugl!.a., tulhle-u.. 107, LilE,
hosts, table, 1316 1318,
3L, colored children, 1318,
MENTAL ability. See Ability.
MENTAL acts, apparatus for study, 1158,
MENTAL strain, cadets and soldiers, 1151,
MerTHoDS of inveatigation, H03-004
—Washington school children, 1008-1004, 1013-
1015, 1041-1042,
Mir-AM-METER { Weston), 1181,
MiLwATKEE children, conclusions as to, 1006,
Mixps of children on entering school.
Minnon hypuotizer, 1167,
Miwa, 1140,
Moonke, Alice 0., 1113, 1157,
MoraL education, 1HER- L
— adult influenee, LH2,
— conclusions, lih LG,
— pames, HE- 1344
MoRrgL { De Tu.:l'm 1321,
Moscow schoal children, 008,
Mosso, A, 1 gngraph llT-
— plcthyemr:gra]:h,
_-— upl!:,rgummmmmuml' ]] 4.
MoTivEes of child, lel of study, 1303,
MoTor abilicy, 125
MovEMERT of Ilwdmxlmrﬂ-t-uﬂ fFil'lia.tra',l 1165,
MiUxsTERRERG, H 1155,
MuUscLE memory, 1151,
MuUscLE mmiin{;. 1162,
MuscLe sense, 10T
— apparatus {Muuntﬂrhurg'i 11511152
Music, ability. tables, T
MYOGHRAPH ( m-eﬂ 1150 1 1
NATIONALITY, ability, tables, 1043-1046, 1068,
— a.hunrmnht.u.s. taly b.. 1047,
— average ability, MG
— growth, 11,
— wlu::al.mtwn talles, 1187,
— head cirenmberencs, 10018,
— dingram. 1016
— height, 1024,
= [rish, 1EH,
— weight, 1024,
N avaL cadets, growth, 1100,
NEGATIVE resnlts, nse of, |
Nervous children, WEDL
New Havew children, 1107,
— Buest.rm&ud Milwaunkea children compared,
i

= Towa ity children eompared, 1107,

Mew lines of inv fat.igntiun. W, e,

— objections to, 193

HosLABORING classes, girls, statiatics, 1,

EDUCATION REPORT, 1597-08,

Noxnanorixg classes, elassification, 1008,
— measgurements of, 1 l:'Sil:i-l
— table, 1iK4.
NonMat child, 094
NoRMAL man shonld be atudied, 191,
NokTH CAROLINA mountain thld;ran amnid
Wa.-;lunixtnﬂ children compared, 1002
Nose growth, 1131
Nunsixg and growth, 1126,
OpIECTIONS to estimation of ability, 1015
— to new lines of investigation,
CocrPATION and pain, 1162,
O age and growth, 11395,
E}U\ LY Lnuamu"-.." 1240- i]:lﬁl: .
PTICAL and measuring instruments, psycho-
logrical Inboratory, 1200,
f*'m LL ]ML 604, 1122, 1127, 1138, 1130,
AGLIAXT 21 HiLR
Paix, ability t::.l:»lle-.| i %
—— g, 80X, birth, conelusions, 1118,
—_ Inrﬂ] order, tnl.n]ua, 1115-1117.
— bmsiness men, 1162,
— conclusions, 1113-1114, 1115,
— delinguenecy, table, 1521,
— Germaus, 1 i,
— left hand, 1162
— moasurements, 1155-1158.
e philicamd private schools, tablas, 1111-1113.
— professional men, 1162,
— Baginaw children, 1114-1118.
— zensibility and algometer, table, 1162,
— 2ox, 1118, 1142,
— sociological condition, tables, 1157-1154.
— strength of grasp, tables, 1115-1117,
— temporal algometer, tables, 1111-1113.
— university women, table, 1112,
— washerwomen, lable, 1113
— women, salf-educators, talile, 1113,
—— English, 1162,
— threshold of, 1108, 1107, 1114.
PALATE, height of, 1135
— tracings, 1169,
PavATOGRAPH { Weeks), 1160,
ParaToMETER (Talbot), 1150,
PaLMmER, Alice E., 1112, 1157.
PArRALYRIS, trembling of hand. 1164
PartrinGE, G. E., 133,
PeokmaM, G. W., 166, 1102, 1108, 1137, 1139,
Prokpaan, J. Y., 1118
PexpurLuMm chronoacope (Fitz), 1146-1143.
— (Seriptural, 1145-11
PEXMANSHIP, ability, tables, 1043-1052,
PI!IH'EI"'E[[‘&N. lsl & nmd tlmu, apparatus for
study, ,
PERFUMES, ﬁ]uﬂiuns,tu'hlﬂ.. 1310
Perions of growth, 113-11310,
IP:FMtuE,d?nn.m-:-metu:r.ilﬂl b 1118
HILADELPHIEXN, SpOy)
PHOXENDOSCOPE LE&.; i EngluﬁhiL]laﬁ.
PavysicaLl development, standard of, %91,
PLETHYSMOGHRAPH ( Mosso), 115,
— (Franck), 1152
PrEUMOGRAPH {Hﬂ.rﬂﬂ. 1133,
— (Verdin, 1154
PoLisH ch;ldran.grw;th L125-1020
POLITZER,
PoLyGrarH, 1431144,
PoRTABLEsquare, 1191,
Powren, W.T., 1086, 1097, 1000, 1137, 1159, 1321 152,
PREGSURE mamummnnt 1154,
FProressioN amd pain, table, 1162,
FayoHICAL processes apparatus for study, 1108,
PayvonoGRrRAPH (Sommer), 1165,
PeycHoLOoGICAL laborator h!h‘mmﬂilhrllﬂe.
— instroments, Harvard raity, 1
PevCHOPHYSICAL atnd gg;actmns to, 91-9102,
PupenTy, blushing. 1
—cephalic index, utruugth and sensibility, 1005-

LU
— tahle, 1007,
— ehest glrth, 1128,
= eolored children, 1011,
—— table, 1011,
— dangers of, 1124,
— growth, 10021024
— Boston, 108h,
— digEran, 1083,
— height, diagram, 1023
—_ Hul'tih]liamhnn munutmn children, table,
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PureEnrTy, sensibility, 1006-1007.

— sox, diagram, 16,

- miuluglml mndltlml. 124,

— waight, diagram,

Purrse lowa Cit; childran, 1106,

-— tracings, 1171 {

- Yiamala, r-ec-:-rdiug_‘mnatrumant 1176,

PUNTRIMEXT, LT

— children’s reasons for, table, 1201,

Pune selencs useful to humanity, 993,

Pukrproses, mathetieal, altroistic, children, ma-

terialistic, 1EH0-1332

QUEsTIoNS in child stady:

—— Barnard Club School, 1300-1301.

— doll study, 1512-1313.

— fears 10 ehildren, 18334-15385.
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