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vi EDITOR'S PREFACE

method of measuring retardation or acceleration of
mental development makes any careful study of their
reliability of direct practical importance. And the
more so, because, as Dr. Wallin’s investigation
shows, the tests in question are far from being so
simple and so universally applicable a tool as many
laymen have supposed. On the contrary, despite
their undeniably great practical value, they suffer
from numerous imperfections and limitations. These
defects can be made known only by thoroughgoing
trial on large groups of individuals by expert inves-
tigators. This monograph makes a valuable contri-
bution to this critique of the tests. Dr. Wallin be-
lieves that the reconstruction and perfection of the
tests by competent research shounld not be allowed
to conflict with the continued use of the 1908 scale
according to prescribed standard conditions. For
this reason a guide to the conduct of the 1908 series
(reprinted, with the permission of its editor, from
The Psychological Clinic, December 15, 1911) is in-
corporated herewith as the final chapter of the
monograph.

Guy MowtrosE WHIPPLE.
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2 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

out its legitimate uses as well as its limitations and
present imperfections. These tests need to be safe-
guarded from uneritical exploitation and mystifica-
tion, and rescued from the educational fakers and
medical quacks. I shall feel well repaid for my
labors if this contribution arouses students to a full
realization of the necessity of a further prolonged
and systematic eritical study of the scale.

These studies—as well as those which will fol-
low—should appeal to the students of defectives and
the problems of human variation. The serviceability
of the Binet-Simon secale, despite its imperfections,
in determining the mental status of defectives, will
be seen. Moreover, the study of epileptics should
interest particularly the alienist and physician, and
the schoolman: the alienist and physician, becanse
epilepsy is a pathological condition as yet little un-
derstood, characterized by marked mental disturb-
ances ; the schoolman, because the epileptie children
constitute a numerous class which grades nearer the
public school laggard than do the feeble-minded chil-
dren, and which cannot be reached by the cnt-and-
dried methods of the schools, but which reguires a
special educational regime.

I have designedly contented myself with a purely
empirical and experimental exposition, leaving the
reader to work out the implications and draw his
own conclusions from the facts supplied. The facts
tell their own story. To have pointed out the vari-
ous practical and theoretical implications affecting
the education, care and training of epileptics would
have unduly extended the size of the monograph.

J.EW W.

February, 1912.
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6 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

based npon a foundation of assured facts. Until we
thoroughly understand the different types of ner-
vous and mental defectives our treatment cannot be
made maximally effective. For these reasons I pur-
posely aimed to confine my work in the psycho-clin-
ical laboratory at Skillman entirely to research, and
for these reasons I shall limit the discussion in the
following pages almost entirely to a consideration
and interpretation of the facts brought out in the
investigations.

During my eight months’ stay at the institution
the following surveys' of the Village were completed
(completed as far as measuring or testing each pa-
tient once is concerned) : measurements of standing
and sitting heights, of weight, of lung capacity, of
the strength of right and left hand grip, of station
or body sway, of the speed of performing the form-
board test (replacing ten blocks of various forms
in corresponding holes in a board), and of intel-
lectual eapacity, or the extent of intellectual retarda-
tion, as evidenced by the Binet-Simon serial diag-
nostic scale.

In addition to the above, a special set of tests was
carried ont, designed to show the character and ex-
tent of the deviation or disorganization found in epi-
lepties in respect to a number of particular mental
traits and capacities which play a basie rile in men-

"The other lines of investigation started during this period comprise
a series of measurements of the effects of convulsions npon various
mental traits and capacities, and an investigation into the persomal,
soclal, motor, indostrial and school efficiencies of epileptics. The lat-
ter was carried out by means of the printed questionnaire or syllabus
method. See Wallin, Human Efficlency: A Plan for the Observa-
tional, Clinical and Experimental Study of the Personal, Social, In-
dustrial, School and Intellectun] Efficiencies of Normal and Abnormal
Individuals, Pedagogical Seminary, 18: 1011, T4,
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B EXPERIMENTAL STUDIEE OF MENTAL DEFECTIVES

child. Moreover, since all of the gnccessive tests,
while different, are practically of the same difficulty,
it is possible, by giving them at stated intervals
{monthly, semi-annually, annually, ete.), to plot rate
curves of development ; that is, it is possible to meas-
ure experimentally the rate of improvement or de-
velopment which various mental traits undergo from
time to time as a result of pormal maturation, or of
education, training, practice, or familiarity.

The desirability, or even the feasibility, of estab-
lishing psychological rate-norms of development has,
strangely, scarcely dawned upon us until recently,
although the practical value of such norms is pos-
sibly greater than the value of the corresponding
anthropometric standards of yearly development
during the growth period of height, weight, physical
energy and vital capacity. The importance of a set
of anthropometrie norms, arranged on the grade or
percentile basis, has been eloquently set forth by the
lamented Sir Francis Galton, to whose comprehen-
give intellect many sciences have become indebted.
Thanks to the labors of a few of Galton’s followers,
notably Bowditch, Porter and Smedley, we now pos-
sess a set of fairly reliable norms of ph cal devel-
opment for certain ages, by means of which we are
able to determine the physical station of a given
child of a given age, and by means of which we can
say whether his physical progress is normal or sat-

1One of my aims in devising these tests was to secure experimental
means for measuring results in education, guch as the effects of dental
and medical hygiene, schoolroom moisture and temperature, diurnal
and seasonal changes, fatigue, the use of tobaceo, upon the working
effictency of the pupil, and upon the growih and development of various
mental functions. A description of five of these tests will be found in
‘Wallin, Experimental Oral Euthenics, Dental Cosmos, B4: 1012, 404-
418 545-506. (See also relerences.)
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10 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

of studying defectives that too much time cannot be
spent in the effort to give them their proper eval-
nation.

Those who may be unfamiliar with the B.-S.
(Binet-Simon) tests should consult Chapter IV. It
may be explained here that they constitute an ex-
tremely simple and yet fairly serviceable measuring
rod of intellectual capacity. The scale consists of a
graded series of 62 individual tests (including the
one- and two-year-old tests), varying in number from
three to eight for each of the first thirteen years of
life. To illustrate: a child who follows visually a
lighted match moved in front of his face, who grasps
and handles a block placed in his hand, and who
grasps a suspended cylinder, is eredited with a men-
tality of one year. A one-year-old child normally
does these things. A child who can state his sex,
who recognizes common objects, such as a knife,
penny and key, who can repeat three numerals when
heard once, and who can designate the longer or
shorter of two lines differing by one centimeter, is
rated as four years old mentally. By means of a
seale of this sort it is possible, therefore, to classify
individuals approximately according to their degree
of intelligence, and to measure the extent of intel-
lectual arrest, retardation or degeneration shown by
subnormal individuals, or the extent of precocity or
acoeleration shown by supernormal individuals.
This scale is the produet of laborious and ingenions
research by the noted French psychologist, Binet,
and his eo-worker, Simon. The standards fixed for
each age are supposed to represent the normal per-
formances of French children of the working classes.
Tn the present chapter I shall limit myself to show-
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GRAPH L

ation of ! Epileptics (————) and 378 Feeble-Minded
) by the Binet-Simon Method.
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TABLE 1.
Tabulation of Mental Ages (Binct-Simon) of 333 Epileptics.

—{"hildren {under 2 - -Adults (over 21} Entlre
H B e ki L ) Popalation.
o

5.}
L. 41
3.0

1e i 108 223 182
Imb.—imbeciles. Mor—morons. Age XI11I=retardates, deviates or normals. No—num-
ber of patients included in the averages. The Binet-Bimon ages are given in Roman nombers throughout
the book. The basis of grading is the highest age paesed plus advance credits, in necordance with Binet's
directions, irrespective of whether or not the patient failed to pass some lower age. A mentality of I1
years means from 11 to, but mot including, 1Ll years. Thus a child grading 2.8 years is classed as two
years old mentally. - Bimilarly for the other ages.




PERIMENTAL STUDIES OF MENTAL DEFECTIVES

Confining our attention to the gross or the group
classification, it is seen that the 333" epileptics in-
cluded in Table I classify as follows: 5.7% are idiots
(mentality of I and II years), 27.3% are imbeciles
(mentality of III to VII), 61.5% are morons (men-
tality of VIII to XII), and 5.4% have a mentality of
XTII years or over.? In all, 82.8 % have a mentality
of less than eleven years. The idiot and the XIII-
year-olds are about equally infrequent, while the
morons are decidedly preponderant.

These results will attain added significance if we
compare them with the B.-S. distribution for the 378
feeble-minded inmates tested at the Training School
in Vineland, New Jersey.*

¥ Nineteen and two-tenths
of the feeble-minded are idiots, 54% are

nbeciles, 26% are morons, not a single one m,_.::r.m
as thirteen, and 96.4% grade less than eleven years
age mentally.* The feeble-minded idiots are about
three and one-half times as numerous as the epilep-
tie idiots, and the feeble-minded imbeciles about two
times as numerous as the epileptic imbeciles. On the
other hand, the epileptic morons are more than two

per ¢

cs were excluded from the tabulation who v_.__._ not had

“The number
patients were
1: condition ____:_._r the testing. Patients who passed in
ar tests were credited with thia age, provided they also
passed ai leasi five tests in Ages XI and XIIL. Drawlng one triangle
was accepted for th 13-year-old tes

A ges nted in R rals thronghout t
to ment istinguished from chronological age
mental ages indicated in the Binet-Bimon sc

“Henry Herbert Goddard, Jewrnal of Psycho-Asthenios, 15 (Nos. 1
and 2), 1910,

“The per cenis. for each age are as follows: ge I, 0.555; 11, 8.79%
IIL, 1059 IV, D.845; V, 11.1%%; VI, 10.2¢;; .r.:_ 1249 .rn:
1185 ; 1X, X, 8.7%; XI, 1.3%, and XII, 1.8%.

two of the

a monograph refer
and refer to the
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EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

if we constitute the XIII-year-olds a separate class
above the feeble-minded line, which we may regard
as normal, or as retarded or deviating, though not te
such an extent as to render the individuals feeble-
minded. We should then have to add to this class all
the epileptic children who are retarded less than
three years (children retarded less than three years
should probably not be rated as feeble-minded).
There are nine of these—five boys and four girls.
Adding these to the XIII-year-olds, we get a total of
27* normals, or deviates, which is 8.1% of the entire
group.

This figure (8.1%) we are justified, I believe, in
regarding as a lower limiting value for two reasons.
First, the tests in the higher ages are, as will be seen
in later pages, too difficnlt for the typical American
child for the ages to which they are assigned. To get
a check on these higher tests, I made nse of the fol-
lowing means: A few of the supervisors and offi-
cers at Skillman who had known the patients inti-
mately for a considerable length of time were asked
to prepare estimates of the number of patients whom
they regarded as ranking above the feeble-minded
station. Three of these officers, quite independently,
made for the total population the same estimate,
namely, 10%. Five men made separate and inde-
pendent estimates of the total male population as
follows: 11, 11, 13, 14 and 20%. With one exception,
these estimates agree fairly well. With the tests as
at present constituted, it is a guestion whether the
line of feeble-mindedness should not be drawn be-

It ia interesting to note that among these 27 there is only one who
can be regarded as above normal, a boy somewhat less than twelve
years who grades as thirteen.
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18 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

population whose schooling and training are about
of the same character we shall be in no position to
gay until comparative studies by identical methods
have been made; second, that they do not fall below
this line to such an extent as the amented feeble-
minded class; and third, that the eurves of distribu-
tion differ markedly for the two classes, a fact to
which we shall now direct attention.

One of the significant traits of the epileptic eurve
its decidedly skewed or anomalous character,
noticeable particularly between Ages VIII and XL
The eurve presents a marked contrast to the curve
of feeble-mindedness in respect to its frequency sur-
face. The latter curve is characterized by a fairly
uniform rise up to and including Age VII, and by a
rapid and uniform fall after Age VIIL. It has more
or less of the normal bell-shaped appearance. But
in the epileptie eurve there are two irregular drops
in the ascending portion, a minor at V and a major at
IX. The former does not possess much significance
becansze of the small number of subjects tested in the
lower ages. It may be regarded merely as a fortui-
tous phenomenon. But in a typical eurve of fre-
quency the rise from Age VI would have continued
without any marked break at IX to the apex at X. It
is apparent, therefore, that those accidental factors
which normally operate to produce an unskewed or
bell-shaped curve of frequency were rendered more
or less inoperative in our testing by some constant
factor or factors. These factors may reside in the
method of giving the tests, in the method of scoring,
in the defective nature or arrangement of the tests
themselves, in the peculiar mental organization of
the epileptic (either as a result of inborn constitu-
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CHAPTER IL

TESTING THE BINET-S3IMON TESTS: AN EXEMPLIFICATION
OF AN ADEQUATE METHOD OF ANALYSIS.

In the preceding chapter we noted the approxi-
mate conformity of the feeble-minded curve to the
normal probability surface, and the skewed charae-
ter, or the distinet divergence of the epileptic curve
from the bell-shaped distribution which wonld, on
the theory of probability, be expected from the test-
ing of a homogeneous group of individuals. If the
gkews cannot be shown to be due to the method of
seoring, or the method of testing, or the combining
of the records of juvenile and adult epileptics, they
must be aseribed to fundamental peculiarities or
anomalies in the mental make-up of the emleptic.
The epileptic is not only retarded, and thus some-
what like other amented or demented individuals,
but his mental mechanisms are so irregular, atypical
or deviating (shown particularly by the ability which
he freguently manifests to pass tests in many higher
age-levels) that he is apparently qualitatively differ-
ent from his first cousin, the feeble-minded person.
But the law of parsimony requires one to make every
legitimate effort to explain the peculiarities in the
epileptic curve by the lesser canses before ascribing
them to inherent abnormalities in the epileptic mind,
go that I shall begin my analysis by an examination
of the method of testing and the method of scoring.
b ]
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23 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

successfully passed, and Age X as the last or highest
age suceessfully passed.!

In case the basis of grading were the first or lowest
age successfully passed, this process of wide-range
testing wonld create marked discrepancies between
the results of different investigators, because
through the process of wide-range testing many pa-
tients would be able to win advance credits from
higher ages, and this would enable them to reach a
higher classifieation. At the same time it would
make it possible for abnormalities to appear in the
curve which would be concealed by a narrow-range
system of testing. As a matter of fact, scores of our
low or medium grade epileptics passed one or more
tests in five, six, or even seven higher age-levels, and
scores won from ten to twenty (or even more) points
in advanece of the first or lowest age in the scale which
they were able to pass completely. It follows, there
fore, that many who passed higher-age tests failed
on lower-age tests. To show how extensively pa-
tients who passed some of the higher-age standards
failed on the collective standard fixed for some lower
level, the subjects have been classified in Table II
according to two bases of rating: A, the highest or
last age passed completely, plus advance credits;
and B, the average of the first or lowest and the
highest or last ages passed, plus advance credits in
each case, To illustrate what is meant by these two
methods of grading, we will suppose that a given
patient passes Age X, fails on Age VI, but passes
Age V, and that he passes 5 tests in VI, 5 in VII, 4
in VITI, 3 in IX, 3in X, 2in XI and 1 in XII. Aec-

1An age ir “soccessfully passed” when all its toats or all but one are
correctly performed.
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tire population st column), it is seen that the
differences for Ages XI and XII are small, 1.6 and
7%, respectively, while they are quite material for
Ages 1X, X and XIII, namely, 64, 5. and 2.7%,
respectively. The result of basing the grading on
the highest age passed, Method A, is to reduce con-
siderably the number of IX-year-ol s and slightly
the number of XII-year-olds, and to inerease the X,
XI- and XIII-year-olds, particularly the first and
the last. (No one was credited with Age X111 who
did not pass two of the tests in that age—drawing
one of the diamonds was accepted as satisfactory—
or who, passing Age XITI, did not pass five of the
nine tests in Ages XI and XII. On this basis, 10
who passed Age XIII were rated as of Age XITT,
while 12 failed. ve who failed in Age XI passed
Age XII. A few pa sed X and XIIT, but failed on
XT and XII.) Below the ninth year the distribution
remained the same except in three ages—Ages Vv
and VI for girls (a difference of 2.4% in each age),
and Age VIII for women (a difference of 9% In
respect to the gross grouping, the per cents of idiots,
imbeciles and child morons remain the

female (4.6% ) morons, and a corresponding increase
of XIII-year-old adults.

In comparing the results for the children and
adults it is seen that more adults than children ad-
vanee from Age IX to X and from XII to XTIT by
the A-method. Incidentally, it may be remarked that
the differences in general are greater for the adults,
which would seem to indicate a greater loss of lower-
age capacities as a result of epileptic degeneration.

Among the children there is no difference in Ages
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OF MENTAL DEFECTIVES

26 EXPERIMENTAL STUDI

The range of the possible difference of rating, due
to a difference in the method of computing credits,
will be seen to better advantage if we compare our
first method, A, with a third method, C. Instead of
using the average of the rating from the highest and
lowest ages passed, as in B, let us nse only the lowest
age passed as the base, with advance credits as be

fore. The difference in points thus amounts to one
Year or more in the case of 41, or 39% of the children,
as follows:

years or
sigmifi-

The difference
more in the ease of thirteen patients—truly a
cant difference. ut, large as these discrepancies
re, the question may still be raised why they are not
yet more extreme, sinee some patients who fail to
pass a lower level may pass sundry tests in a half-
dozen or more higher ages, and all the tests in some
one age (e. g., Age X) three or four years higher
than the lowest age satisfactorily passed. The an-
swer is to be sought in the corrective formula (one
vear of advance credit for five advan points), by
virtue of which subjects may gain several years from
the lowest age passed. Consequently the difference
between the A-method and the C-method of scoring,
and particularly between the A-method and the B-
method, are oftentimes guite neghgible.

Since the difference in the mental station or classi-
fication of epileptics may amount to two or three
vears, due entirely to the particular method of grad-
ing adopted, it is evident that the results of different
workers have no comparative value unless precisely
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28 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

of two years and more must point to inherent defects
in the seale, or fundamental abnormalities or depart-
ures in the mental organization of the subjects
tested.

Finally, so far as concerns our fundamental
query, it is possible that both the wide-range method
of testing and the method of grading may partly
acconnt for our skewed epileptic curve, For exam-
ple, the A-method of seoring deereased the per cent.
of IX year-olds about 6.5% and increased the num-
ber of X- (particularly) and the number of XTII-
year-olds, as may be seen from Table IL Likewise,
it is seen from Table ITT that, while 90% of those
grading IX passed this standard by virtue of ad-
vance credits, 94% of those who grade X passed the
tests of that age. Accordingly, the skew in the curve
at X—and this is the most obvious skew—is inde-
pendent of the method of scoring. So far as con-
cerns our present purpose, the method of scoring
may, therefore, probably be neglected, more particn-
larly because it has conformed with the prevailing
usage, thus rendering the results comparable with
the findings of other investigators. Consequently
it will be necessary to study more closely the wide-
range method of festing.




TABLE III

Table Showing the Percentages of Epileptics in each B.-8. Age who sucecssfully passed the Age in whick
they wor s also passed the nest lower Ages. Thus: of the VII-year old
epilept rar s . and 1195 ¢he ViIéth-year standard, Only 13% passed the
VIIth-year standerd, so thai the large majority of the Vil-year olds gualified on the basis of credils
from higher ages,

Passing I.-8. Ages Indicated.
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umber of patients aMording the sls for array. Total number of patients incloded in tabu-
1 and 117 females. Basis of acere = : method A of Table 11, as explained in the test.
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The importance of this factor may be seen by re-
ferring to Table III, which shows that in not more
than five ages (III, IV, X, XTI, XTIT) did more than
60% of the patients suceessfully pass the ages .E
which they classify. The ages which make the wors
showing are VI, V1I and IX, particularly VI and _/
which proved veritable pontes asinorum. It follows
that the age classification of the majority of the epi-
lepties was attained on the basis of advance poinis.
Very few, except in Age ,.. passed all but one of the
tests of the mental age assigned them. It is therefore
apparent that any B.-8. :_7::“& which 1s confined to
the subject’s chronological age or to the age immedi-
ately above or below is of questionable value, if not
worthless, and is positively pernicions to the inter-
ests of scientific research either for purposes of
diagnosis or classification or the testing of the scale.

To what extent, then, is the wide-range testing
responsible for our peculiar curve of distribution?
Owing to the present inaccessibility of the original
records, I cannot answer this question in exact
numerical terms. But the two following co ler:
tions would seem to indicate that the method of fesi-
ing 18 of secondary consequence.

First, 1 probable that other examiners (partien-
larly the Vineland workers, with whose 3_.;.:_7. our
curve has been contrasted) have made a praetice of
testing the mentality of the examinees at least fwo
years above the station in which they grade (since
the basis of rating has been uniformly the ?.n:_:_,__
age passed, the testing of lower ages can be entirely
ignored). Im ease this is granted — other writers
have been silent on this point—the fundamental
question reduces merely to one of the relative
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a4 EXPERIMENTAL STUDIES OF MENTAL

TAR v.
Percenfages of Children Passing the Individual Tests in the Binei-Simon
Ages in wwhich they are Graded.
AGE TII, Both
~— Boya—, ~—Girle—, Bexes.
Test. No. o MLY.No. 96 M.V, 5% M.V,
. 4 3

¢ patients examined.
st subjects’ scores based on the

21; both

M, V. seméan
fAgures giv
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IMENTAL S8TUDIES OF MENTAL DEFECTIVES

a6 EXPE

TABLE YL
Percentage of Epileptica Grading from IX to XIII who pass the B.-B.
Standard for Age IX.

Epileptics Grading from VI to X who pass the
for Aga FI.
E

[
]
o
B
1]
=
4 ts In-
ss and cent.
who did not fall in more 1 el

Ive of 5% in Age XIIL

In Table IV we find a surpricingly large variation
in the diffiecnlty of the individual tests, both for the
boys and the gi g from 1009 (first test,
Age I, boys) to 0% e this variation
between tests oceurring in any part of the scale, 1t
signifieant only because of its extreme charaeter,
for a large variation will inevitably ocenr when sub-
cts of very varying capacities are tested through-
ont a large part of a graded scale and the results are
thrown together. The more stupid will necessarily
fail on all the higher tests, and the brighter will sue-
ceed on all the lower ones. Hence, all that could be
demanded, at the utmost, is that the lower-grade
subjects find the high-grade tests in the same ages
about equally difficult, and the high-grade subjects
the tests in the same lower ages about equally easy.
Accordingly, we are justified in comparing only the
tests of the same ages. Assuming that these are
fairly uniform in diffeulty, the percentage of fail-
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a8 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

primarily for the purpose of comparing the diffi-
culty of the various ages. The method is fanlty for
the latter purpose, particnlarly as affects the ex-
treme ages in the =cale, becanse, since the patients
were tested thronghout a large extent of the secale,
some comparatively high-grade subjects were tested
on the lower tests, while, vice versa, some low-grade
subjects were tested in the higher ages. The tend-
ency, therefore, is to decrease the real difficulty of
the lower ages and to increase that of the upper
ages. This, indeed, the results show. If, therefore,
we confine the comparizon to the middle range of the
scale, V to IX, inclusive, where these tendencies may
neutralize one another, we find that Ages IX and VI
are the most difficult, followed by VIII, VII and V
(decreasing order). This conforms substantially
with the data in Tables V and VII, to which we now
turn.

The latter enable us to make a more reliable com
parison between the difficulties of the different tests
of the same age, and indireetly between the relative
collective difficulty of the different ages, for here, as
explained, the per cents. of successes for a given test
re based on the testing of those subjects only who

efficiencies of the seves in the same ages, and not

classify in the age in which the test has been placed.

The v ition between the different tests of the
same age appears most readily from an examination
of the M. V. and nge'’ colomns. The average
M. V. for all ages amounts to .17, a very considerable
fraction of the size of the average per cents. (.61). It
is practically the same for the boys and the girls,
although there is considerable difference in a few of
the ages
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40 EXPERIMENTAL STUDIES

and the smallest ranges in the following: V, VIII,
X and XTI.

Summarizing these results, it appears that, 1f we
exclude Ages I-IT as representing two years rather
than one, the greatest variation occurs between the
tests of Ages I1I, VII, and particularly IX, and that
the greatest uniformity obtains in VIII, X (dis-
tinctly), XI and XII (less decidedly in IV and VI).

The question now naturally arises whether the
collective difficulty (average per cent. of successes
for all the tests of a given age) is greatest for the
most variable age-norms. Reference may be made
to three tables to obtain light on this question. On
the basis of the average per cents. in Table V, there
appears to be no correlation. The group average for
Ages ITI, VII and IX is .64 (.66 for boys and .59 for
girls), and for Ages X, XT, XTI, IV and VI .61 (prac-
tically the same for the boys and the girls). The per
cents. in Table V, however, do not represent the
number of patients who passed the age-norms, as in
Table III. In the latter table the successes (32%)
for the group of variable age-norms are appreciably
less than for the up with more uniform tests
(4990). It is noteworthy that the successes are above
63% 1n three : (IV, X and XII) where the varia-
tion is small, and in only ene age where the variation
is large (Age III), and that the successes are sur-
prisingly small in the remaining two ages having
unequal tests (VII and IX. Cf. also Table VI). In
the case of Age VI, however, the variation is small,
although this iz a very difficult age (Tables ITI and
VI).

It is therefore apparent that there is a greater
variation between the tests of a difficult than an easy
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XPERIMENTAL STUDIES OF MENTAL DEFECTIVES

With this surprisingly wide range in the diffienlty
of the Binet-Simon age-norms demonstrated, we are
forced to meet a fundamental question, namely: In
order that a measuring scale of intelligence shall
approximate the character of scientific measures,
what amount of variation in the difficulty of the tests
of the same age shall be considered as the mazimal
permissible? What percentage of normal children
should pass the tests designated criteria of their

chronologieal ages in order that the tests shall con-

stitute scientific standards for these ages? It is evi-
dent that if only a small per cent. of typical children
pass the standard tests the latter are worthless. It
is equally evident that 100% of passing is also out
of the question, because normal children will differ
considerably in various traits and capacities, some
being strong in one trait and some strong in another.
We may thus regard as perfectly normal a certain
amount of variation in the capacities of children of
the same ages and training. Moreover, mental meas-
urements are variables, and not absolute constants.
Consequently the standards of each age must consist
of a number of tests, sufficiently comprehensive to
survey a variety of fundamental mental traits and
capacities. And the difficulty of these tests (and the
georing) must be so adjusted that, while one test
may be too hard for one child and another too easy,
the majority of children should be able to pass the
collective standard, 1. e., their age-norm. To be more
specific, I should hold that if 75% of normal (so-
called) children fail to pass their age-norms, the
norms are too difficult, Some of the tests maust be
transposed or eliminated.

On the basis of this standard, it appears that only
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44 EXPERIMENTAL BTUDIES OF MENTAL I ECTIVES

seribing actions; VIII, counting backward and copy-
ing from dictation; IX, deseriptive or classifieatory
definition, six memories, giving correct change
(25¢.—9, or 8 or Te.), and arranging six weights; XI,
arranging shuffled words into a sentence, essential
ideas in abstract definitions, and uttering 60 words;
XTI, repeating 26 syllables,' and inferring facts from
given circumstances; and XIII, all tes In all ex-
cept one of the above tests the per cent. of snccesses
is less than 50; in most of them decidedly less. The
failures for the higher ages are not brought out
properly in the tables becanse of the form of the tab-
ulation and becanse of the fewness of the subjects
tested.

While the tables are not so constructed as to indi-

cate which tests are foo easy (passed in lower ages),
I came to feel that the following should probably be
go regarded: Age V, counting 4 pennies; VII, num-
ber of fingers on hands, and counting 13 pennies; IX,
naming days of week in order; X, naming moneys;
and XTI, giving rhymes,
Since the above was written, the results of Kath-
erine Johnston's,* Goddard’s® and Bobertag’s* test-
ing of public-school children have, opportunely, ap-
[

Namely: “The other day I saw in the street a preity dog who car-
ried in his mouth a basket of strawberries.” (No variants used.)

*Katherine L. Johnston, M. Binet's Method for the Measurement of
Intelli oo —Some Results, The Journal of Esperimental Pedogogy,
1: 1011, 241,

"Henry He rt Goddard, Two Thousand Normal Children Mens-
ured by the Binet Measuring Scale of Intelligence, Pedagogical Semi-
nary, 18: 1911, p. 282f.

“Oito Bobertag, Ueber Intelligenzprilfungen (nach der Methode von
Binet und Simon), Zeitech. fiir angeicandte Psyehologie, 5: 1011, 1064,
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46 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

ones, but no figures are given to show how frequently
this happened. She also found obvious inequalities
in the difficulty of the age-norms. Her records show
that of 30 9-year-old girls only one satisfied the IX-
yvear norm, as against 24 who failed and 5 who
passed Age X. Of 41 T-year-olds, 6 passed their
standard, as against 26 who failed and 9 who passed
Age VIII. Of 22 8-year-olds, 7 passed, 15 failed and
6 ““went above’" VIII. Of 38 10-year-olds, 12 passed
and 26 failed. Of 24 12-yvear-olds, 5 pased, 18 failed
and one passed Age XV. These figures indicate
that there is a wide divergence in the difficulty of the
tests of the same age, and that, with normal (sic)
English girls, the standards are too difficult, as a
rile: there are more who fail than reach their age-
norms. The most difficult age-norm, according to
Miss Johnston, was Age IX., These conclusions, it
must be remembered, refer to the latest, or 1911, ar-
-angement of the B.-S. tests.

An examination of Goddard’s table (Table I)
shows that there were more G-year-olds who counld
satisfy the VII- than the VI-year norms (69 against
48) ; that a larger number of 8-year-olds stayed in
Age VII than passed Age VIII (87 vs. 86); that
very few of the 8-year-olds were able to satisfy the
IX-year tests (only 16, as against 86 for the VIII-
year norms), but there were actually more 9-year-
olds who could pass the X- than the IX-year norms
(58 compared with 56); that an unusually large
number of 10-year-olds qualified for their standard,
while an appreciably smaller percentage of 11-year-
olds qualified for the XI-year standard; and that
more 12-year-olds classified as X than as XIT (42
ve. 39). The results of both of these studies of pub-
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48 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

cesses in VII (74%) indicates that it is about right
where it is. Bo. finds it properly placed. VIII:
copying dictation, by G.; B., sustaining D.-D.’s (De-
croly and Degand) objection (training test), omits
it, but Bo. finds it rightly placed. IX: giving correct
change, by G. and J.,, but not by Bo. (who used
100 — 20 = 80). Definition by desecription, by J. and
G. Arranging six weights, by J. and Bo., and ap-
parently by B., who places it in X, while D.-D. would
place it in V or VI. XII: repetition of 26 syllables,
by J., G. and B., but too easy by Bo. if the sentence
is simple and meaningful. XIII: all tests, by all
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Comparison of the Resulls of Different Investigators on Vorfous Apporenily Misplaced B.-8. Tests.
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Inferring facts
All tests....... Too hard,
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Too hard.
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3
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85
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a7
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Ton easy.
5
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Too bard.

Tohnston's and Goddard’s per cents, were compuied by the writer from the figares glven ln the articles.

These tests were glven (o 12-year-olds.




EXPERIMENTAL STUDIES OF MENTAL DEFECTI

The following tests, contrariwise, proved to be too
easy, in harmony with my results: VII: counting 13
pennies, by B., Bo. and G. D.-D. object to the test as
too mechanical, VIII: naming four colors, by D.-D.,
B. and G. (Our VII- and VIIl-year-old epileptics
required 7.7 seconds, and [X-year-olds 5 seconds, to
name the colors.) X: naming money, by Bo., B,
who has dropped it to IX, and perhaps by G., who
finds 70% of successes in IX, but retains it in X. J,,
however, found it too hard. XII: three rhymes, by
G., but not by Bo., nor by B., who has raised it to
XV (). Counting four pennies in V, which appeared
to Bo. and myself too easy, G. and B. found about
right, while D.-D. would discard it as a training test.

The following tests, which I found too hard, would
appear to be properly placed: VII: deseribing ac-
tions, by B. and G. VIII: counting from 20 to 0, by
B., Bo. and G. (considered a training test by D.-D.).
IX: 6 memories by Bo. and ., but too hard by J.
B. omits it on D.-D.’s objection (training). (Our
[X-yvear-old epileptics average 4.8 memories; our
vear-olds, 5.3, and our XI-year-olds, 6.5).

In respect to the following tests the diserepancies
are more patent than in any of the above tests: VI:
three commissions, found to he properly placed by
G., too easy by D.-D. and Bo., and too hard by B. and
myself. VI: giving own age, distinetly too hard for
epileptics, considered valueless by Bo., omitted by
B., and considered a training test by D.-D. XI: ut-
tering 60 words, too easy by D.-D., too hard by Bo.,
right for Age XII by J. and B., and for XI by @Q.,
and too hard for epileptics (about right for Age XTI,
where the average number of words was 59.9). XI:
abstract definitions (justice, charity, kindness, nsed
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3 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

jeets who pass especially the erucial ages, Ages VI
and IX (Table VI).

In the first table it is seen that, while there are
about 3% more children than adults grading VI
years, the number of IX-year-olds is approximately
the same. The number of imbeciles among the chil-
dren, however, is considerably higher than among
the adults, while the number of morons and XIII-
year-olds is noticeably less. In Table VI it is seen
that of those testing from IX to XIII years, 22% of
the children pass the IX-year tests,
the adults (the differences for Ages X, XI, XII and
XIII are also large, due possibly to the small num-
ber of patients in some of these ages), while of those
testing from VI to X, none of the children passes
Age VI, as against 11% of the adults (with large
differences also for Ages VII to X).

While it is thus evident that an adventitious factor
of this character—the averaging of the gradings of
defective children and adults—will distort the sym-
metry of the frequency curve, an examination of the
separate columns for children and adults in Table I
shows that skews are present in the classifications
of each, particularly at Ages IX and X, only less
prominently for the children than for the adults.
Hence, we appear to be justified in the comelusion
that the distortions in our curve are not primarily
cansed by the method of advance scoring from wide-
range testing or by the merging of the grades of
roung and old defectives.

(2) On the other hand, one of the significant
causes of our skewed cnrve (skewed certainly as
compared with the curve for feeble-mindedness) is
the infrinsic defectiveness of the measuring scale,
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EXPERIMENTAL STUDIES OF MENTAL DEFEC

The epileptics
of rate in the
sponse. They

EB

They are also markedly retarded or
feeble in the higher thought processes, the rational
functions brought into play in the more intellectual
tests and in the tests ca
new situations. This is shown by the incapacity to
form a rectangle from two triangular pieces, to exe-
cute a triple order, to construet an intelligible sen-
tence from displaced words, to give descriptive or
classificatory definitions of common objects or ab-
stract definitions of simple qualities, or to infer facts
from given situations (the situations employed in
the test, it may be conceded, do not well fit American
conditions), or to utter 60 words in three minutes.
suffer from a pronounced retardation
stream of thought and of mofor re-
apparently also suffer from a blunt-
ing of the kinesthetic sensitivity: the threshold of
sensory diserimination for lifted weights is abnor-
mally lowered. To earry the analysis further, how-
ever, is not advisable until the seale has been more
accurately ‘‘calibrated.”
its value for individual mental diagnosis will be
greatly enhanced.

While, therefore, the peculiarities in our enrve can
be partly aseribed to extraneous circumstances and
to imperfections in the scale, they also implicate in-
herent anomalies in the mentation of the epileptie.
In fact, our B.-S. testing has furnished us with a
picture of the results of a process of mental wreck-
age caused by pathological processe
afflicted individual or by a neuropathie heredity,
whereby the integrity of wvarious mental functions
has been impaired at various levels of mental devel-
opment, or whereby certain lower levels of mental

ling for an adjustment to

When th

has been done,

going on in the
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56 EXPERIMENTAL STUDIEE OF MENTAL DEFECTIVES

can calibrate and improve the seale by confining the
testing to a very limited range of years.

[Obviously, this work will require the earnest coliperation of many
pareh ts, More tham that, it ought to receive the undivided
time and attention of child study speclalists—of a worker or group of
workers who can devote themselves to this particular serviee as a life
career. In my judgment, this work can probably not be done effectively
and within a reasonable time unless it is established ag an independent
department of resea elerical labor connected with investi-
gations such as this is so onerous that it should be cared for by a force
of clerical a ants. At the p t time all, execept possi one, of
the psycho-clinieal inve nlors swamped with purely elerical
work (computing, tabulating, etc.), and must use up their best energles
in purely routine and mechanical labor. This is uneconomical from
the standpoint of public finance and the conservation of the pation’s
best creative brain power.]

he further improvement of the scale, we may
add, requires the fransposition of certain tests, the
elimination of certain others which seem valueless,
the equalization of the number in each age or the
proper differential adjustment of the system of ac-
crediting points, and the increase rather than the
decrease of the number of tests for each age. 1 feel
that the last point requires emphagis. We need to
probe a considerable number of traits and eapacities
for the reason given (p. 42) if we would arrive at a
true elinical picture of the child or a correct classifi-
ration. We eannot hope to diagnose or grade aceu-
rately if we test only a few capacities, or if we base
our judgments on only a few symptoms. The ele-
ment of variation in human traits is too large. What
is needed is a well-balanced, comprehensive survey
of the fundamental human mental capacities. The
minimal number of tests for each age should be
placed, I believe, at ten. I should regard it as unfor- {
tunate to eliminate such tests as the age, writing and |
reading tests. All of these have furnished important
information with respect to the epileptic (as well as
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fit.] EXPERIM L BTUDIES OF M ‘AL DEFECTIVES

double interest on a large investment of time and
labor, for the publie schools, juvenile conrts and in-
stitutions for defectives stand in dire need of a sim-
ple, objective, practical mental measuring rod by
which to determine the degree of mental arrest, de-
fect or acceleration of deviating individuals, and by
which properly to classify institutional cases.

In the light of the defects which we have found in
the seale, what, then, shall we say of the valne of the
B.-8. system of classifying defectives? An answer
to this guestion must await the analysis of the fol-
lowing chapter.
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RIMENTAL STUDIES OF M

of trying out the accuracy of the seale itself and of
determining more fully to what extent these traits
rary with age among normal and abnormal indi-
viduals.

In this chapter I shall be concerned with this third
conclusion, beeause the imperfections revealed in the
1908 B.-S. scale by the data considered in Chapter 1T
naturally raise the question whether or not the seale is
of any practical value in the mental grading or diag-
nosis of normal or abnormal subjects. If it can be
shown that the averace EFfFICIENCY in the various
traits tested inereases with growing age (annually or
biennially), then the scale, in spite of its imperfec-
tions, and provided the mean variations in each age
are not too large, remains a valuable means of deter-
mining, in comparable terms, the classification of
DIFFERENT HOMOGENEOUS groups of persons. For if
the individuals were very poorly classified, we should
expect to find obvious irregularities or skews in the
curve of efficiencies for each trait, and extreme mean
variations. Of course, the relevancy of the scale,
even if it be imperfeect, for determining the relative
station of different individuals in the same homoge-
neous group, needs no argument.

The digeussion of the seale will also serve to bring
to view various facts of considerable interest re-
specting the mental efficiencies of epileptics.

In order satisfactorily to analyze our data it will
be necessary to examine the averages for the
entire population, of all ages and both sexes, in the
various tables, and the corresponding mean wvari-
ations. The former will be examined with consider-
able thoroughness, the latter more briefly. Finally,
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EXPERIM

NTAL STUDIER OF MENTAL DEFECTI

as possible during three minutes or until told to stop
(Table XV). Those who were slow were usually
incited to greater effort by verbal suggestions. Three
or four examples, illustrative of the object of the
test, were furnished at the outset. No record was
included which consisted merely of phrases or sen-
tences or which congisted of any considerable num-
ber of these, and none was excluded because of pecu-
liarities in the word lists (such as uttering many
numbers—unless, indeed, all the words were num-
bers—or letters of the alphabet, or names of months
or days).

In the reading test (Tables XTI and XVII) the fol-
lowing selection was used:

Three | houses
Oth. | A fire!

fire,
Iast night | destroyed | (three

it homes. | The loss more than

one of the fi

men |

unita are indicated b
credits we

the line divisions. In a few cases half
If & memory for “September,” “on the

.

The subjects were merely told to read the selee-
tion, without intimation that they would be expected
to reproduce it. To many this test was given after
some of the speed tests, so that a number of subjects
undoubtedly inferred that they were expected to read
the passage as rapidly as possible. The results may
therefore be a trifle better than the general average,

In the form-board (Table XIII) and hand dyna-
mometer (Table XTX) tests the patients were, again,
invariably urged to do their best, and only their best
records are averaged in the tables. Each one was
given three trials each with the Vineland pattern
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when the dynamometer was
was exerted on th
squeezed by the
points on tl
that the w

fted from the dial end. Thus pressure
stirrup In much the same way as when it Is
hand. hook was suspendod from ome of three
and either end. “Normal” licates

or with moderate rapidity ; “fast,”

. (The welghts were ¥ ghed on a new
pair of platform scales, so that the weighing is probably correct.)

TABLE IX.
Calibration Tests of the Smedley Dynamometer.

Objective

Weight Reault of Normal Lift Result of Fnst Lift,
K. i Right. iddle. Laeft.
14, 19,
15, 247 16.1

36,

649

to twenty tr

rrinee &0 large
3 T} k. Consequently

ix of the utmost importance in testing awith the Smedley dynamom-

eter that the subjecte exeri the pressure along the MIDD

atirrup, This i .

Oppos.
> emd of the stirrup,
the atte

In this ease
consequent
ddle
If we

The
seems to in-

w0 differences for
kg.): .7, 1, 1.1, 25 and
ynamometers must
a5 possible and tested objectively from
ing with the same weights sometimes
fferent days (the tests wers made be-
possibly be due to tempera-
iws which may alter the tension of the
defect? (3) The differences between the

or other
Is this a
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G EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

would have afforded four measurements, anterior,
posterior, to right, to left; but the data for this tabu-
lation are not now available, so that in Table XXTI
only the gross measurements are given for the an-
tero-posterior and lateral sways, irrespective of the
point of initial contact.

Two methods were employed in this test. In the
first, the subjects were instructed to stand with the
feet placed to form a V (heels together). In one
geries the eves were closed, and in the other the open
eyes were allowed to rove at will. In the second
method they were instructed to stand with both heels
and toes elose together, with hands hanging along
the sides, and the eyes, when open, fixated on a black
dise (about 1 inch in diameter) attached to the win-
dow curtain about 12 feet away. The disec was ad-
justed to a level with the subject’s eyes. In neither
method were the subjects instructed to try to stand
still or rigidly, but simply to stand naturally. Noth-
ing was said regarding the object of the test. With
both methods about half the subjects were first tested
with the eyes closed and about half with the eyes
open, and each test (given in close succession) lasted
exactly one minute. Table XXII contains the data
gecured by the second method only. A search of the
available literature indicated that there has been no
uniformly observed method in this test, but the see-
ond method here deseribed seems to the aunthor to
possess most merits. The limiting of the tabulation
to the second method explains, in part, why no more
records are used in the study (104 males and 40
females) : the station of many patients was taken by
the first method. Another reason is that ataxia-
grams secured from ataxie, choreie, paralytie, para-
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averages of the bo
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table. Many were unable to name all four colors.

*Averages for all mges above and including Age V I *Average for Ages 111 to XIIL Inclusive.
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EAverages for Ages VI and VII
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TABLE XL

Reponds Required to Read the Soloction Abeut o Fire.

——Entire—
B8 ——Rayi——— firls—— —Chlidren—, ———— —Womn— —Adults—  Population.
Age. No, Ave. M MYV, No. Ave. M. MV, Ave. M. M.V, No Ave. M. M.V, Ave. M. MV. Ave. M. MLV,

¥i. 1 250 3 { 3 &3 080 28 E12 69 801 i68.9)
VII. 2 1685 A A 8y 2 1065 1060 240 W95 13.2 1232 14
Ave,! w7 £ 3 854 £T. . 3 00 1046

VIIL 156.2 . " 5. . ¥ 470 |2.ﬁ 7 &3 32 =5 1011 5§
IX 106.5 : ! 3 B2 WO B 488 40 178 g DO M3 6L 5.2 L2
X 735 . f a4 35 » - =0 182 e e HA
XL E ot ] B . £ J 7 # 17.0 K 48 ¥MEF 2F BI

XIL 1 ft 1 3 1 200 ! e BI N7

Mor. 485 40

XII1. 185 17.0

Ave. ™ d g : =83

No., number of patients included In the averages (Ave.}. Ave.! averages for Ages VI and VIL M., medlan. M. V., mean
varintion (average deviation), calenlated from the averages.

"Exclusive of Age VI. All who were tested between Ages I and ¥, inclusive, falled, except three in Age V (Ave=100.6 sec.)
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72 EXPERIMENTAL 51 OF MENTAL DEFECTIVES

tinetly superior to the boys (shorter time in all ages
and in the averages); the adults to the children (in
all ages and the averages), and the women to the men
(in six of eight ages and in two averages).

We may accordingly conclude that the reading
test is a valuable test for four reasons:

(1) Tt discloses significant sex and maturity dif-
ferences. Here the epileptic females surpass the
males and the adults the children. But the difference
between the high and the low grade groups 1s great-
est for the boys.

(2) The considerable superiority of the adults
indicates that reading is an adult art, and that it
seems to be worth while to teach reading to epileptics
in spite of their tendency toward progressive deteri-
oration or degeneration. This point, however, re-
quires special investigation.

(3) Apparently there is a large age-difference in
reading eapacity, particularly from VII or VIII to
XI. The very considerable gain at IX seems to in-
dicate that there is a pronounced advance in reading
ability for epilepties at this age. At the same time
it is seen that the progressive decrease in the reading
time is fairly regular from VIII to XTI

(4) A reading test thus supplies a valid test for
differentiating mental capacity and for checking the
ceuracy of intellectnal measuring scales—albeit the
test is more pedagogical than psychological. As
judged by the time of reading, the B.-S. grouping
appears to be fairly satisfactory.

It seems, therefore, unwise to eliminate the test
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TABLE XIII
Beconds Reguired to Replace Blooks in the Form-Board.

Rl ren (a8 ————

P sl | rv— " ——
Agr. M ALY, ave MY
¥ 2.0
n
"

———hlTrE——, M

fa MV. No. Am MY

= AU e,
Ave. WY. Ra

=Milop—— ~—=Females—

Are. MY Mo Avi. MV, Na.  Ave. MV

Are. A We. Mo,

a0 208 LB .7

1630
m
w

14
1

18 1.8

528 146 738 M9 a2 11§ my say B 104 1.8

number of patients iocluded in the average (Awve. ).
Th

average, calculated as before, @ myerage are bhased
extreme records were excinded from the averages.

14, idiots. Im., imbeelles, Mor., DWNPODE,

In Age I A radl ntirely, while only one sncceeds
seven succeeded ; in Age IV two falled and twel
though some succeeded with great difeunity. T
the next 480 sec, (Age I11) ; and the fastest, 11 sec.

on the

slowest suceensful performance recorded

required @2 sec
{by & in Ages X, X1, XII and XIII).

Mo, Ave
1 1%60
[ Th Y
1EE0
270
1nes
EiL)
636
el
1045
%8

ny

L]
w1
jix)
nr

—=n
Fopulatios.

MW

nz
463
580
8.8
(18]
a8
6.4
LE]
LR
16
11
33
1.7

M. V., the mean of the deviatlons of the varlons counts from the

best recards in three trinls (Infrequently only two trials)., Three

: im Age IT seven failed and two suceeeded ; in Age III one failed and
s succeeded ; In Age V two falled and elght suceeeded: none falled above

{Age 11, girl),

B
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6 EXPERIMENTAL STL 8 OF MENTAL DEFECTIVES

TABLE XIV.

Gaing or Losscs made in the Time Reguired to Replace the Hlocks in
the Form-Board. (The figurea indicate the difference in seconds
between o given age and the nert previcus age, based on Table
XIIL)

Boys, Girls. Children. Men. Women. Adults. Males, Females,
343 220 281 —645 137.2 485 —43.0 904
—G2.2 G4 —320.6 529 —169 368 50.8 —8.0
878 —40 33.7 376 155 28.0 Ba.T 7.2
59 38 7.8 25 3.6 63 36 136
12 165 7.6 4.4 29 &5 3.6 6.0
33 5.6 4.0 27T — 4 11 2.9 B
el | 3.7 B 41 25 &6 25 3.0
XiI 23 —31.0 | 1.7 1.1 13 1.9 18
X — 20 B 15 B A
Ave. 7.8 6.4 7.7 9.1 17.0 144 88 142

The boys show a greater average improvement in
these ages than the girls, the adults than the children,
the women than the men, and the females than the
males. Much of the superiority of the adults and
females, however, is due to the abnormal gain in
Age V. The small gains between XII and XIII are
due either to the relative maturity of the capacity
at XTI, to the fewness of the subjects or to the failure
of the B.-8. scale sufficiently to differentiate capacity
for these ages.

From the above survey we conclude:

(1) That there may be certain sex-differences,
and differences as between adults and children, in
the capacity functioning in this test, but these differ-
ences do not appear very clearly with epileptics.
Here the males appear to surpass the females, par-
wlarly among the high-grade subjects. The boy
moroeng are distinetly superior to any other group,
and the adults excel the children both in the general
average and in the amount of improvement from
year to year.
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TABLE XV.

Test of Free Association: Adverage Number of Single Words Uttered in Three Minules,

Adults {over 21j - —
Women . reAdUllR  — len— +—— —Hatlre Pop—
w. MY W, MV. K Xo, 3 . Mo, W. MY
16.0 13.0 E . 160
25.7 0.2 256 102 T X x 2556
0.8 1%.3 2 0.7
204 | 20.5 21, 3 188 216
3.1 i k ] 34 3 a0 334
T4z 1 FET
03 12 543 . 513
67.7 61.6 5 588
4.2 | ;| J 1 42.0 8.3 L 44.2 41.8 41.8
695 65.6 628 . 13 63.3 6.6 1T 660
408 75 431 122 389 108 389 130 ks 54 - 10 40.0 2 309 193 39.5
w.,‘.?Jimﬁ'.ﬁfﬂr'.ﬂ"ﬂaf-'ﬂ !lu.ilni;.l‘ ir:;f-f?:‘:-;t where the result for one patient only s recorded). Mor., morons,
V.. mean variation or average deviation., (The M. V.'s in the columns for the children, adulta, males,

females nnd entire population are averages of the averages for each serles for the boys, girls, men and women
congldered separately).
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TABLE XVII.

Number of Units (Memoriea) Reproduced in Reading Test of Ages VIII and [ X,

~—Entire—,
o= Boyt e dilrle—— ~ChIIAreD— e Mo, = —Women—, ~Adulf— —Malea— —, ~—Fomnles—, Population.
No. Ave. M.V. No. Ave. M.V. Ave MV, No. Ave M.V, No Ave. M.V, Ave. MLV, No. Ave. MLV, No. Ave. M.V. No. Ave. MV

2 15 &5 4 23 o 20 7 2 15 02 5 24 08 21 5 4 15 0% 9 23 J 12 11

T 33 27 o 5 & 34 11 16 35 13 35 23 35 1.0 19 33 10 42 317

4
4.7 3 48 47 L7 53 09 8 45 12 4f 4 18 5.0 12 11 45 1.5 27 48
L] 8

4.3 6.8 8 5 43 1.6 31 48 15 - 31 68 18 39 48 18 70 53
66 1. 4.7 0. 6.1 6.8 57 13 & 4 21 16 T 64 7 23 65
7.0 3 61 2. 50 13 & R T T8 13 1 1.2 11 &8
4“8 1, . 82 1. 47 13 & ? 57 14 48 12 5.4

73 68 27 71 28 11 T7 15 6 68 27
1.0 42 10 B85 1.1 49 156 48 14 14 113 54 1.2 06 48 13 52

number of patients lucluded in averages (Ave.). M. V., mean variation (The M. V.'s for the children,

meler, females and entire population are the avoraged of the averagen for the boys, girle, mon and women

red poparately). Mor., morons. Of the 8 tested below Age VII, only &lx could reproduce anythiog: the
average for five in Age VI was 3.3,
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82 EXPERIMENTAL STUDIER OF MENTAL DEFECTIVES

The increase in retentiveness thus varies consid-
erably from age to age and group to group. The
largest average improvements from VIII to XIII
are made by the boys, adults and the males. This
coincides with the highest memory efficiency, as de-
termined by the number of units retained: the boys
surpass the girls (in five of six ages and in the aver-
ages) ; the children the adults (only in two of five
ages, but the averages are higher); the men the
women (in four of seven ages and in the averages),
and the males the females (in six of seven ages and
the averages).

These facts snggest the following conclusions:

(1) The ability to reproduce prose (read by the
subject) varies with the sex and the period of life.
Here the males and the adults exeel in the average
amount of improvement from year to year, and the
males and the children in the absolute number of
units reproduced.

(2) There is a diminishing, though not entirely
regular, incre with each increasing B.-8, age.

(3) The irregularities found in the age eurve in
the various columns are due either to the fewness of
the subjects, to the peculiarities of the groups (epi-
leptics), or to defectiveness in the B.-8. classifiea-
tion. In general, however, the results speak more
strongly for the validity of the B.-S. scale than
against it.

(4) The test, in any case, is a valuable test for
purposes of diagnosis or classification. Whether it
is preferable to base the number of facts reproduced
on the logical units, following B.-S., or on phrase or
thought unities, has not yet been determined. The
seoring ean be made both gualitative and guantita-
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TABLE XIX.

Strength of Right and Left Hand Grip (with Smedley's Dynamometer),

— O —— e PR M Wislior® = e Al e,

MY LEs M\‘“ MEe M.V LEr MY REz MV LEz MY, No EKg MV, LK MV Me kg MV Lig MY SKp MY LKg MY
108 13 &1 1 8 W0 16 T3 T4 M3 B0 TT 4 aRR #T 3E 135
Tl 43 4 BT 1y a2 42 14y ¥ 28 15 Mo 1 &1 (L3
ik, 3 70 13 0T 208 4 ELE E “
ME 128 84 BE & . 24 66 L8]
R . 1 T MY 2 “ (8]
e B4 192 4 -} . o
. E 15 i [ F : n (5]
18 Hi 3 ] 0
&4 £ b A L]
T4 . 5 £ L3 & 3
2
358 &5 W7
unyT 127 n
M T2 WE TH NS B4 WA 4R M0 F. 8

R.Eg., L.Kg., strength of right and left hands In kilos
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86 EXPERIMENTAL STUDIEE OF MENTAL DEFECTIVES

It would be important to know how far these peeu-
liarities or irregularities are due to the small number
of subjects tested in certain ages.

The difference between Ages IIT and XIIT for the
entire population is 12.9 for the right hand and 15.3
kg. for the left hand; the corresponding difference
between the imbecile and moron groups are 11.6 and
12.2. That the gain of the morons over the imbeciles
is not uniformly greater for the left hand is seen
from the following tabulation :

ABLE 3

1.

The Amounts in Kg. by which Morons crcel Imboeiles in Strength of
Grip (bosed on Table XIX).

Right Hand, Left Hand.
Boys ..... 13.1 kg. 14.1
Girls 10.8 7.8
Children . 13.6 13.2
Men ..... 9.3 11.2
Women : 5.0 B.B
Adults .......... 10.B 10.2

The gain of the high-grade over the low-grade
patients is relatively larger for the boys than for the
girls, and for the children than for the adults.

With respect to the comparative strength of the
right and the left hands, the evidence is conflicting.
The general average for the left hand is .5 kg. higher
(index of right-handedness = 1.01%). It is higher
for the boys (index = 1.03%) and women (inde:
1.02%), and lower for the girls (96%) and men
(98%). Among the morons it is higher for the boys
(1.02%) and men (1.01%), and lower for the girls
(92%) and women (99%) ; and among the imbeciles
higher for the girls (1.03%) and women (1.10%),
and lower for the boys (99%) and men (96%). The
index is about the same in the two groups. The aver-
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&8 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

males and females, as indicated by these figures: the
right and the left-hand grips of the boy imbeciles
surpass those of the girl imbeciles by 6.2 and 5.6 kg.;
for the adults the corresponding figures are 15.0 and
11.7. But the grips among the boy morons exceed
those of the girl morons by 8.9 and 11.8; the corre-
sponding figures for the adults are 16.3 and 17.3 kg.
Analogous results, I believe, obtain among young
and old normal children. In the imbecile group the
difference is greater for the right than the left hand,
while the reverse is the case among the morons. The
sex-difference is thus less in the young and the intel-
lectnally inferior than in the more mature and intel-
lectually superior.

Another unmistakable faet is the snperior strength
in all the groups of the adults as compared with the
children. In the general averages this superiority
amounts to 7.5 and 7.7 kg. for the right and left
hands, respectively; in the moron group the corre-
sponding differences are 5.1 and 5.4, and in the imbe-
cile group 7.9 and 8.4 kg. It thus appears that many
epileptics grow physically stronger as they pass
from childhood to adulthood. How long this increase
continues among normal persons has not been deter-
mined.

Summarizing, we may say:

(1) The dynamometer test reveals significant sex
and maturity differences, and differences between the
right and left hands. The males are stronger than
the females, whether epileptic or normal; the adults
and the morons among epileptics relatively more so
than the children and the imbeciles, The absolute
strength is greater for the adults and morons: the
younger and inferior (lower grade) are relatively
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EI] EXPERIMENTAL BTUDIES OF MENTAL DEFECTIVES

(hand grasp) of an individual been considered that
Barr regards it as more indicative of capacity than
the language test: hand grasp and mental grasp go
hand in hand (Mental Defectives, 1910, p. 162).*

Ataziagraphic Sway.

An examination of Table XXII and Graph VIIL
shows that there is diminution with inereasing B.-S.
age of the bodily sway, both lateral and antero-pos-
terior, but that this diminution is by no means regu-
lar from year to year. Nevertheless, if we examine
the averages for the two groups, we find that the
sway is less for the morons than for the imbeciles,
with one exception (females, eyes shut). From Table
XXIIT, it appears that the group difference will vary
from nearly zero to almost 20 mm., that the differ-
ence in absolute terms is larger with the eyes shut
than with the eyes open (one exception), that the
difference for antero-posterior is larger than for the
lateral sway, and that the sex-difference is only ap-
parent with the eyes fixated.

TABLE XXIIIL

Amounts by which the Ataziagraphic Sway of Inbeciles exceeds that
of Morons (based on Table XXIT).

. ~Eyea fizated—

A.-P. Lat.
Mm, Mm. Nm.
16.9 118 7.7
13.6 12.0 31 219
15.0 121 161 — 8

From Table XXIV, which gives the difference be-
tween the absclute sway of the males and the fe-
males (a positive number indicating that the sway

In a later contribution the dynamometry data will be tabulated ac-
cording to chronological ages and compared with normal performances.
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8 OF MENTAL DEFECTIVES

s larger for the females; a negative, larger for the
males), it appears that, while the difference between
the sexes is not very considerable in most cases, the
sway is larger for the females than for the males.
TABLE XXIV.

ok in Ataziagraphic Sway (based on Tablo XXII).

~Eyes shut—,  ~Hyes fizated—,
A-P Lat. AP _Bn

Sex Differe

Mm M
Average of all ages....... — & 2.6
Morons ...... ' er =11 125
Exy tions of signs 9
The exceptions are the antero-posterior sway, eyes

shut, both groups; and eves fixated, morons. This
seems to show that there is an ataxiagraphic sex-
difference in epileptics associated with the lateral
direction (larger relatively to the antero-posterior
sway for females than for males). The exceptions
can be gleaned from Table XXIT.

To summarize:

(1) Apparently the ataxiagraphic SWay varies
with the sex, and with the eyes shut and open. It is
slightly larger for female than male epileptics, par-
ticularly in the lateral direetion. The closing of the
eyes accentuates the sway in both directions, more
for the low than for the high grade

(2) The antero-posterior sway is usually consid-
erably larger than the lateral, as is. strikingly ap- |
parent in the Graph VIII, for eyes fixated. _

(3) The ataxiagrams are clearly smaller for the
moron than for the imbecile gronp, so that there ap-
pears to be a difference dependent upon the degree
of intelligence. But the dependence is not very pre-
cise, as the diminution of the sway from year to year
is not very regular.

(4) This is a valuable test for dia

osis in vari-
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04 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

urement is concerned with the determination of tend-
encies, not of absolute constants, and that a certain
degree of variability of performance is thus per-
feetly normal. |
The M. V. of a series of determinations is not very
reliable unless the series eontains a reasonable num-
ber of observations. Because our number of sub-
jeets is small in some of the ages, it will be advisable
to confine the analysis to the larger averages. The
details may be left to the reader to glean from the
tables.
The coefficient of variability in the time required
to name the four colors amounted to 28% for the en-
tire population, 26% for the boys, 36% for the girls,
39% for the women, and 57% for the men. In the
amount of irregularity the boys rank highest and the
men lowest. The M. V. is larger for the imbeciles
than for the morons. The variation is considerable
in all the ages, and in Age VIII, in which the test is
placed, it is even larger (37%%) than for the general
average.
The coefficient of variability in the time needed to
utter sizty words amounted to 25% for the entire
population, 18% for the boys, 22% for the women,
28% for the girls, and 33% for the men. Here, again, _
the boys are the most regnlar and the men the least. [
The M. V. is considerable in most of the ages, and
in Age XI, to which the test is assigned, it amounts
to 24%, as compared with 13% for Age XTI, the age
to which it has been transferred in Binet’s latest
revision, and the age in which it is satisfactorily
passed by our patients.
The coefficient of variability in reading capacity,
based on time, amounted to 28% for the entire popu-
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quired by the scale. This indieates (1) that the dif-
ference in reproductive capacity between VIII and
IX is not so large as indicated in the scale, at least
for epilepties, and (2) that the variation for these
ages is even larger than for the general average. On
the other hand, the coeflicients of va riability in Ages
XI and XIT are only 17 and 19%, respectively.

The variability in the test of motor performance—
the form-board — amounted to 24% for the entire
population, 25% for the women, 27% for the boys,
39% for the men, and 47% for the girls. Here the
greater regularity in the boy and woman groups is
manifest. The same truth appears if we confine the
comparison to the morons: boys, 16% women, 16% ;
men, 17%, and girls, 21%. he differences are slight,
however. It is noticeable that the absolute M. V. is
considerably smaller (at least in two cases) for the
morons than for the imbeciles, and that the absolute
M. V. decreases markedly with age. The exceptions
are probably due to the fewness of the subjects. The
ariability is 14% for Age IX, 18% for Age X, 10%
for Age XI, and 7% for Age XII, If we assume that
the regularity of performance of a given activity
inereases with age, it appears that the patients are
fairly well classifie

The coefficients of variability for the right and left
hand grips are shown in Table XXV,

TABLE XXV,
Corficionts of Variability in Hand Dynamometry,

Right. Laft.

Entire population.... 209, 209,
Boys .. S . 4 24
Girls .. S 25 23
Men ....... +« 18 15

Women ..
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average), and the dynamometer test (better average
and lower M. V.). Aeccordingly, an adult who grades,
say, X years mentally is not the same intellectually
as a child with a X-year mind. The results, however,
seem to show that the differences are not so large
but that a common seale can be legitimately used for
both children and adults—unless, indeed, the differ-
ences are larger among normal than abnormal
persons.

Whether the adults attain a higher intellectual sta-
fion cannot be determined reliably from the data in
this chapter, but must be ascertained from the table
of distribution in Chapter I. In this table it appears
clearly that the adnlts reach a higher status: there
are appreciably more child than adult idiots (3.7%
more) and imbeciles (14.3%), but appreciably less
child morons (11.8%) and normals, retardates or de-
viates (5.3%).

The inference from the mere cnrve of distribution,
however, involves a certain source of error, becanse
there are nine children chronologically less than thir-
teen years of age who do not grade as feeble-minded
by the B.-S. geale (that is, they are retarded less than
three years). These children, therefore, belong to
the group of normals or deviates, but could not be so
classified because they failed to satisfy the thirteen-
year standard. But it is probable that if due allow-
ance is made for this error, the conclusion will still
stand that the adults are intellectually superior to
the children. It would thus appear that the average
epileptic, in spite of the dementing tendency of the
disease, makes intellectual progress from childhood
to adulthood—unless, perchance, the onset of the at-
tacks occurred late in life or unless the attacks were
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beciles (by 20.8%) and decidedly more boy morons
(11.5%) and retardates (3%). The obvious superi-
ority of the boys is confirmed by the above figures,
although a relatively large percentage of the idiots
are boys.

A second means of corroboration is to determine
the relative station of the boys and girls by ealeulat-
ing the number of years of retardation for each child,
that is, the number of years between the child’s
chronological age and his B.-8. age. This could not
very well be caleulated for the adults, partly because
the B.-S. scale does not extend beyond Age XIIT (we
have no other satisfactory tests for the highe
that have yet been standardized), and partly because
the attempt would involve a certain absurdity. Let
us assume that two adults, respectively 30 and 40
years old, just grade XX vears by a serial intelli-
genee scale. We should not thereby be able to say
that the 30-year-old is retarded 10 years intellec-
tually in the same sense in which a 13-year-old grad-
ing I1I years is retarded 10 years, since the increase
in intellectual capacity from 20 to 30 would’ very
probably not amount to 10 years. It would be less
than the difference between 3 and 13. Nor, again,
should we be able to say that our 40-year-old was
retarded twice as much as our 30-year-old, for ordi-
narily for the average person there is probably little
increase in intellectnal strength from 30 to 40 (there
would, of course, be a great inerease in erudition on
the part of the studious). Hence, our 40-year-old
would be retarded only slightly more than our 30-
year-old.

ages
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TARLE XXYVIIL.
Years of B.-5. Retardation for Epileptio Children in eoch Chronologicel Age.

13 16 18 17 18 19 20
2 % A 68 68 8.7 122 130
o] 70 B4 101 125 13.8

6 - 2 63 76 99 123 133

Chron., chronological. Average amount of retardation : for ages 1 to 13, boys 3.4, girls 4.2 ; for ages 14
to 20, boys B8, girls .7; and for ages 1 to 20, boys 5.8, girls 8.6 years.

TABLE XXVIII

Retardation in Yeare of Epileptio Children in cach B.-5. Age.

111 IV V VIVIVIO IX X XI XII XIII Av.
11. 1.2 6. 8. 6. 6 54 46 55 3. T2
112 B0 106 838 T * 0 6 8.2

11 81 79 9. 65 48 62 & 71
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The data above on mental retardation will be compared in another connection with other data on peda-
gogical retardation.
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104 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

boys, since they mature earlier, and because it does
not square with public-school statisties of retarda-
tion, promotion, elimination and repetition. A study
of fifteen city school systems showed that there were
more retardates and repeaters among the boys than
among the girls (13% more of each), and a larger
percentage of elimination (17%) and non-promotion
{Ayres). Either these findings do not apply to epi-
leptie children, or otherwise our group has been spe-
cially selected in some way. Apparently the disease
(epilepsy) plays greater intellectual havoe with girls
than with boys.

On the other hand, our findings agree with the gen-
eralization that there is a larger percentage of males
at both extremes of the human scale—more very low-
grade men (idiots) than low-grade women, and more
very high-grade men (geniuses) than high-grade
women. The Germans, it is said, have a name for
boy geninses, but not for girl geninses.

Having these sex-differences in mind, a question of
moment confronts us: Can we measure the intelli-
gence of boys and girls accurately by the same scale?
It would be unwise to attempt to answer this ques-
tion on the basis of our results with epileptics. It is
enough to say that our resnlts emphasize the neces-
sity of a thorough experimental study of the ques-
tion,

¥

The results indicate that the B.-S8. scale is
rather move satisfactory than appeared from the
facts adduced in Chapter II, While it does not scale
different grades of intelligence with the degree of
accuracy which would be desired, it does enable us to
grade and classify defective individuals far more
rapidly and satisfactorily than would be possible
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F MENTAL DEFECTIVES

selves to the necessity of revising and improving the
scale.

4. The data presented here will help us to a bet-
ter understanding, not only of epileptic and other
types of abnormal minds, but of normal persons as
well, as soon as similar data are obtained from other
survey Here we can take space for three brief
comparisons only.

According to B.-S., the time required to read the
fifty-three words about a fire was as follows for the
ages indicated: Age VIIL, 45 sec.; X, 40 sec.; X, 30
sec.; and XI, 25 sec. Comparison with the corre-
sponding ages in Table XI shows that the epileptics
of VIIIL, IX and X required considerably more time
(the times were 86.5, 61.9 and 44.6 sec., respectively),
while the XI-year-old epilepties required about the
same amount of time—indeed, if we consider the
medians, the time was actually shorter for the X- and
XI-year-old epileptics than for the normals. Here
is probably a specific retardation effect incident to
the disease (epilepsy). The epileptic children ac-
quire the reading art more slowly than do normal
children; in fact, more slowly than the above figures
indicate, becanse many of those who graded X and
XTI were chronologically from 12 or 13 to 18 or 20
years old.

The following were the seconds consumed by the
feeble-minded patients at Vineland in replacing the
blocks in the form-board for each B.-S. age (aceord-
ing to figures supplied directly by Goddard) :

1] I v v ¥YI VO Vi IX X XI X
150 20 0 40 36 29 20 19 19 1T 16

It en from Table XIIT that the feeble-minded
reacted more rapidly than the epileptic in all ages up
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108 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

one type or mode (subject to certain irregularities in
some of the traits), and it is entirely probable that
this one-type pattern of distribution would not be
altered were the records of normal subjeets included.
It is impossible to group these traits in epileptics
into disparate classes, separated by intervening
gaps: they vary continunously from lowest to high-
est. Accordingly, the epileptic is not ‘‘abnormal’’ in
respect to these traits in the sense that he constitutes
a distinct type, a species apart from ordinary indi-
viduals. With all his exaggerated *‘variation'’ or
“‘individuality,’’ he still shares with the rest of us
a ““common humanity,'’ the common humanity of the
race. He is not essentially different in kind from the
ordinary person. What appears to be a qualitative
difference is probably an exaggerated quantitative
difference, because the traits of the epileptic fall
within the surfaces of distribution for the human
kind. He ocenpies the lower extreme of the surfac
(It shounld be said that I am leaving out of the aec-
count the lowest-grade epilepties, who are not in-
cluded in our ‘‘trait”’ and that the eurves
may be considered only indirectly as distribution
surfaces.)
In conclusion:

The great need of a simple, objective seale for in-
tellectnally grading defective school children and
juvenile (also adult) delinquents, for measuring the
extent of involution changes produced by dementing
psychoses, and for classifying institutional cases of
mental defectives of whatever kind, and the present
conspicuous lack of a generally accepted or satisfac-
tory method, is recognized on every hand. Neither
the educator, the alienist, the eriminologist nor the
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1100 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

It is folly to suppose that any ordinary grade
teacher who has taken a summer course in clinical
psychology, or that any professional expert whatso-
ever who lacks technical training in psycho-clinieal
or psychiatric methodology, is prepared to mentally
diagnose defective or deviating individuals, or to
conduet psycho-clinical research, or to extend the
boundaries of clinical psychology. It would be no
more absurd to expect a teacher or preacher or law-
ver or old-line experimental psychologist to diagnose
human disease from reading a book on medical diag-
nosis. The idea, unfortunately, seems rapidly to be
gaining ground that anyone, be he grade teacher,
introspective psychologist, practicing lawyer or gen-
eral medical practitioner, is able to make psychologi-
cal diagnoses by putting the child through a few stock
psychological tests. Nothing is more preposterous.
The ability to make psycho-clinical examinations and
diagnoses requires as high an order of trained skill as
the ability to make neurological or general physical
examinations and diagnoses. All that can reason-
ably be expected from grade teachers, or anyone who
has not had considerable first-hand experience in the
mental examination of various kinds of mental de-
feetives, is that they acquire sufficient skill to give
certain standard tests, like those of Binet and Simon,
according to directions. It is visionary to suppose
that a differential diagnosis of cases can be made by
a few routine tests. The results of such testing do
have one value, however: they contribute valuable
preliminary data for a later individual differential
dingnosis by an experienced mental examiner. Clin-
ical psychology will more speedily become a gennine
science of the behavior of individual deviating and
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CHAPTER IV.

A PRACTICAL GUIDE FOE THE ADMINISTRATION OF THE
BINET-S8IMON SCALE FOR MEASURING IN TELLIGENCE.

Various considerations have constrained me tfo
prepare this guide. First, results derived from the
application of the B.-S. scale to various classes of
defectives will have no comparative value unless uni-
formity is observed in the administration of the
sts.  Discrepancies in the results of different ex-
perimenters are often entirely traceable to differ-
ences in the method of giving the tests. Naturally,
some methods will be bad, some good and some in-
different ; in any case, the results will generally hinge
on the particular method used, and they will have
little comparative value unless a standardized pro-
cedure has been followed. In the simpler tests the
standardization will often not need to be elaborate,
but a minimal amount is always essential.

Secondly, it is my experience that uniformity in
experimental procedure is out of the question in any
branch of psychological research unless the condi-
tions, method and procedure are definitely and fully
formulated. There is a peculiarly urgent need for
explicit directions in the administration of the B.-S.
scale, because the tests are being given by persons
with little, if any, scientific (and particularly any

"Reprinted, by permission, with minor alterations, from The Pay-
chological Clinig, 5: 1911, 217-238,
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118 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

The 1911 revisions do not commend themselves to the
writer. Elsewhere' the suggestion has been made
that workers who use the B.-S. tests for research
purposes should publish their results in terms of the
complete, standardized 1908 scale.

It is in the hope of aiding the work of standardiz-
ing the experimental procedure that the following
guide has been prepared—not as a finality, but as a
practical pathfinder. The attempt has been made to
outline the procedure which I have found most satis-
factory, but advantage has also been taken of the
suggestions of other writers. To explain why ome
form of procedure should be used and another
avoided, or to enter upon an explanation or justifica-
tion of the tests themselves, would require more
space than is here available. It is intended to make
this guide supplement, rather than supplant, the
statements or texts already extant. It may reason-
ably be expected that anyone who intends to use the
scale should familiarize himself with at least the
English versions.?

I have followed the 1908 series, except that the

‘J. E. WALLACE WALLIN, Danger Signals in Clinical and Applied
Paychology, Journal of Educational Pagchology, 2: 1911, 224,

*Cf. Bixer BT Bmvox, Le Développment de Tintelligence chez lea
enfants. Année Paychologique, Tome XIV. Orro Bopesrac. Usher
Intelligenzpriifungen (noch der MWeéthode von Binet und Simon).
Zaeitschrift filr angewandte Psycholo, 5: 1911, pp. 105-203. Hexer
H. Goboagp. Binel's Measuring Sovle for Intelligence, The Training
Behool, € o. 11, 1810. E. B. Huey. The Hinet Scale for Measur-
ing Intelligence and Retardation. The Journal of Educational Psy-
chology, 1: 1810, 435, Katuemxe L. Jouxsox. Awm English Ver-
#ion of M. Binct's Tests for tho Measurement of Intelligence, Train-
ing Behool Record, London, November, 1810, F. KvniLuass. Binet
and Simon's System for Measuring the Intelligence of Children, Jour-
nal of Psycho-Asthenies, 15: 1911, Nos. % 4. Guy M. Wmrrie
Manual of Mental and Physical Tests. Baltimore: Warwick & York,
Ine., 1010, Chapter 13,
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PERIMENTAL STUDIES OF MENTAL DEFECTIVES

3. Move colored ball or eylinder, suspended by
string, slowly before 8's face (eyes) or hands, with-
out touching. + if 8 grasps and handles.

Age 2,

4. Hold before S, or place within 8's reach, a
piece each of candy (or cookie) and wood of equal
size. Avoid favored position for either. - if candy
is chosen.

5. Wrap paper about eandy in S’s sight and hand
packet to 8. + if 8 removes paper before eating.

6. InoraTionNs: E extends hand for greeting as S
enters room. ‘‘Do as I do;"” or: ““Do this way."
E claps hands; hands in front, on head or shoulders;
rises on toes, ete.

Commaxps (by gestures or words): **Sit down,"’
“Stand up,”’ ‘*Shake hands,”’ ‘‘Pick up’’ (object
purposely dropped by ), “‘Give me that book.”” -+
if 8 imitates simple movements or executes simple
commands. Watch for failure through negativism
or stubbornness.

Tests for Imbecility—Mentality of 3 to 7 Years.
Age 3.

7. *““Where are your eyes?’’ ‘*Nose?’’ “‘Mounth?"’
“Hair?’* Or: ““Open your mouth.”” *Close your
eyes,”” ““Touch your nose.”’ < if 8 correctly points
to parts.

8. ‘“‘Repeat’ [alternative forms: ‘‘Say after
me,’’ or: ‘‘See if you can say just what I say without
making a single mistake,”” Or: “I’m going to read
a sentence (or tell a little story). When I get
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Stoelting Company, 121 N. Green street, Chicago,
I11.) the best are probably the pictures of a man chas-
ing children from the steps, of the plumber and the
defective water pipe, of carpenters building a house,
of a man mowing grass, and of a man cutting hair,
All these are admirable for purposes of simple
enumeration and description, but not so good for
eliciting an inferpretalive response. Pictures equally
good for all three purposes are needed. Simple
enumeration of ohjects passes (series of substan-
tives. (Cf. Test 32.)

11. ““What is your name?’’ Preferably asked at
beginning of sitting. Family name required.

Age 4.

12. *“*Are you a boy or a girl1"’ (asked of boys).
“‘ Are you a girl or a boy 1’ (of girls).

13. Show successively a key, penny, knife (or
pencil). *“You know what that is. Well, what is it 1"
Correct naming or interpretative actions pass.

14. "“Bepeat: 'T 4 8’ Or:*5 9 7. Or:
‘1 6 3." Follow directions in Tests 8 and 9.
Three digits.

15. ““Which of these two lines (pointing to them)
is the longer?’*

FPoint to both at once.
Cover rest of paper
when necessa Hesi-
tation = —,
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124 EXPE 'TAL STUDIES OF MENTAL DEFECTIVES
card, about 4.5 by 7.5 em,, and also triangles cut diag-
onally from a similar card and placed thus:

“Put these two pieces (pointing to the triangles)
together o that the two will look like this one (point-
ing to the rectangle).”” If necessary: ‘‘Change them
about until you get them right. Now quickly.’’ Re-
peat instruetions if necessary. Restore triangles to
original position if they get turned over. At close:
“Are you done?' or: “‘Is it right?”” E should not
indieate approval or disapprovil by manner or word.
Record time.

19. Place four bright pennies, heads up, % em.
apart, in a row. ‘“You know what these are, don’t
you.’’ If not, E informs 8. ‘‘How many pennies
are there? Point to each one as you count them
aloud.”” Cf. Test 33.

Age 6.

20. ‘*Hold up your right hand.”* *‘Touch your
left ear.”’ (Alternative: ‘‘Touch your right ear.”
‘‘Hold up your left hand.’’) A mistake rapidly cor-
rected = 4. The slightest doubt, if not removed by
a further question (left eye, right leg), = — E
gives no hint by word or manner.

21. “Repeat: ‘In the summer time we like to take
long morning walks in the park.’

Or: “When we get up in the morning we dress
and then have our breakfast.’
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TAL STUDIES OF MENTAL DEFECTIVES

Three Houses Burned.

New York, September 5th.—A fire last night burned
three houses in Water Street. It took some time to put
it out. The loss was fifty thousand dollars, and seventeen
families lost their homes. In saving a girl who was asleep
in a bed, a fireman was burned on the hands.

Two seconds after S has finished, continue: ‘*Now
tell me what you read about.’”” ‘*What did it say?"’
““Tell me as well as vou ean in your own words.”’
Later: ‘“‘Anything else?”’ No specific questions, no
aid (except to pronounce difficnlt words), but give
time enough. Purpose of test unknown to 8. Record
time of reading, misecalled words and verbatim re-
production. Observe speech defects. Score as fol-
lows:

New York, | September 5th. | A fire | last night |
burned | three houses | in Water Street. | It took
some time | to put it out. | The loss | was fifty
thousand dollars, | and seventeen families | lost their
homes. In saving | a girl | who was asleep | in a
bed, | a fireman | was burned | on the hands. | (20
memories.) One-half eredit may be scored for the
following part-unities: September | 5th | three |
houses | Water | Street | seventeen | families | fifty
thousand | dollars. Unessential words may be
omitted without loss. Two memories or unities (sim-
ple ideas, as above) pass.

36, Show S 3 one-cent and 3 two-cent stamps,
pasted in a rowona card thus: 1 1 1 2 2 2.
““You know what these are?’ If 8 does not know,
tell him the value of the stamps. *‘How much would
you have to pay for all of them at the postoftice?’®
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132 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

Age 9.

41. ““What date 1s it today?" If necessary:
““What day of the week (or: which one of the week
days?'’' ““What month?’’ *“What day of the month
(number of the “What year?'’ Date (day
of month) may be three days wrong.

42, “*Now tell me the names of all the days of the
week in the right order as fast as you can.”” ““What
do we call the week days? Now quickly.”” May start
on any day. No prompting. Time limit: 10 seec.
(Supplementary questions: ‘‘How many days in a
week?’? “If today is Monday (or Thursday, or
Baturday), what day was yesterday?1’’)

43. “‘Suppose that we play store a while. You
are the storekeeper and I come to vour store to buy
4 cents’ worth of candy (or gum, peanuts, ete.), and
give yon this quarter (or 25-cent piece). How much
change (money) would you have to give me back?
There is the money; now pick out the change and
hand it to me.”” If S says 21 cents, reply: ‘“Good;
now count out the money.”” Place on the table, face
up, without overlapping, 13 pennies, 5 nickels and 3
dimes. 8 must actually count out the change. The
test is in need of standardization. E may try 25
cents — 6, or 25 cents — 5, or 25 cents — T (25 cents
— 9 is too hard) ; or $1.00 — 80 cents.

44. Same as Test 23. Classificatory definition
passes (giving class term or superordinate concept) ;
e. g., ‘*A table is a piece of furniture; a chair is a
movable seat; a fork is a table or eating utensil; a
horse is an animal, or a four-footed animal that
pulls; a mama is a mother, or a woman with a child."

45. Same as 35. B8ix memories pass.
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words boy, river and ball.” Or: ““Tell me something
about a boy, a river and a ball, all in one sentence.”
If 8 stops with two of the words: *‘But you must
also say something about ball (or whichever word 18
omitted) in the same sentence. Now try again.’’
The statements may be imaginative, but should not be
absurd. A compound sentence with two distinet
ideas (two co-ordinate phrases) passes: e. g., ‘‘The
boy erossed the river, and went to a ball.”" *‘New
York has several rivers, and very much money."’
Three sentences or three independent clauses count
failure; e. g., **The boy is strong; the river is wide
and the ball is round.”” Cf. 52. Time limit: 1
minute. |
50. Ask S, moderately slowly and distinetly, the
following questions (one repetition allowed if neces-
sary): ‘“What's the thing to do?’* (or: *“What
ought you to do?'"):

(1) ““When you miss a trair

(2) *““When a friend hits you without meaning
tol”’

(3) ““When you break something that belongs to
somebody else?”’

(4) *““When you are on the way to school and
find that it is later than usnal (or notice that you’ll
be late for school) 1**

(5) *““Before you take part in something impor-
tant (or in some important business) 1**

(6) ““What should you answer when asked to say
what you think (or give your opinion) about someone
you don’t know very well 1"’

(7) *“Why should we forgive a wrong done by
someone when he is angry (or when he is mad) more
quickly than when he is not angry?"’
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EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

““What ought you to do?”’ (1) ‘“When you feel
sleepy?’’ “Cold?”’ *Sick?’’ (2) ‘“When some-
body has stolen something (or your pencil, knife,
ribbon, ete.) from you?’’ (3) *When somebody has
told a lie about you?”' (4) ‘““When the house you
are living in catches fire?’’ (5) ‘“When somebody
says he is sorry (begs pardon) because he has hurt
(offended you)1”’ (6) ““When you have been pun-
ished, although you have done nothing wromg!"
(7) ““When you want to buy something (cap, ball,
dress, doll, ete.), but don’t have the money1'’ (8)
“Why is it easier to say that you'll do something
than to do it?"? The first three questions in the first
and the first four questions in the second set are
easier than the remainder.

50a. “Repeat: ‘7T 1 9 6 5 3.7 Or: ‘4 8 7
25 1 0r:*3 769 8 2. SeeTestd Six
digits.

Age 11.

51. “I am going to read yon some sentences in
which there is something silly (foolish, or absurd, or
a ecatch). Listen carefully, and try to tell me what
the nonsense is.’’ If necessary: ‘“Can you say
that?”” ““Why not?" If the answer is unclear:
‘‘How should it read1”

(1) “Yesterday there was an accident on the rail-
road, but it wasn't serious; there were only forty-
eight killed.”’ (2) ““The police found yesterday the
body of a young girl cut into eighteen pieces; they
think that she killed herself.’” (**Do you think so1’’)
(3) “I have three brothers, Paul, Ernest and my-
gelf.”” (**Who were they, then?'') (4) ‘“A poor car-
penter fell, broke his head and died. They have
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-

idea), or complex co-ordinated sentence, passes, thus:
“The hoy threw the ball into the river;** ““As I was
walking in New York, I found money near the river."

53. “I'm going to give yon a few minutes in
which T want you to speak as many single words as
yvou possibly can; not sentences, but single words;
any words at all, just as they come, like school, or
dog, or cap, or grass. Speak alond. Now, remem-
ber: just as fast as you can.”” If S stops: ‘‘Don’t
stop.”” ¢‘More yet.”” Verbatim record. Sixty
words, exclusive of duplicates, in three minutes.

54. “You know what kindness means?”’ “‘What
does it mean1?’’ ““Tell what it is to show kindness.”’
If necessary: “‘(ive an example.”’ Allow time as
long as S reflects. Same for charity and justice
(jealousy). Two correet, with essentialidea (phrase-
ology immaterial): kindness requires notion of
goodness, affection, sympathy, helpfulness; charify,
of aid rendered unfortunate people; justice, of law
or rule or treatment according to deserts, fairness.
Justice is to be just = —.

55. ““Here is a sentence (show the first one) in
which the words are all mixed up (or are out of
place). I want you to read it through alound, and
then put the words together (orally) in the right
order, so that they make sense.”” Or: ‘“Read these
words aloud.” After 8 is through: “*Did they make
any sense!’ *‘*No, why not?"’ (‘‘out of order™).
“(tood ; now put them together in the right order.”
If S fails on first sentence, E may arrange it for him,
but no further aid. Show sentences singly. Two
satisfactory. Time limit: 1 minute each.

2, Same as Test 49. Simple sentence (single
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First came a doctor, then a lawyer, and then a
preacher.” Why did these three go to his house, the
one after the other? What happened there?'’ Both
answers must be correct: (1) 4+ : A body. A
corpse. A man has hanged himself. (2) + : Some-
one is dying.

Age 13,

60. Have on hand a supply of paper sheets, about
2 or G inches square. ‘*Watch what I do. Now I fold
the paper once this way (into halves). Now once
that way (at right angles so that the paper is quarto-
folded). Now I ent out a piece here (a triangular
hole, about 1x1 inch, in the middle of the closed
edge), and now I ent off this corner (the partly
closed corner on the same edze). How wonld the
paper look now if I should open it like this (demon-
strate with a similarly folded but unent paper)?
Try to imagine that you can see it open like this
paper, and draw it the way you think it will look
open (or draw the holes as they will look when the
paper is open).” Cut with scissors. Do not show
excised triangle, nor indicate how many diamonds
there are. I have given + on one diamond.

Ag children who mingle are likely to coach one an-
other, it is advisable to supplement the test, when
used in the same school or distriet, by using one or
the other of the following variant forms, cut simi-
larly in the closed edge of the twice-folded paper:
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62. “I'm going to give you pairs of words which
either mean pretty much the same thing, or which
sound somewhat alike, but have a different meaning.
I want you to tell me how they differ. What is the
difference between them?'’ Pleasure and honor.
Evolution and revolution. Poverty and misery.
Fvent and advent. Pride and pretension.

*ass if 3 of 5 are correctly distingnished (if some
legitimate difference is pointed out, however crude
the language, or if the difference is satisfactorily
illustrated).

iggestions and General Directions for Administer-
ing the Tests.

1. Make yourself thoroughly familiar with the
tests, their intent and technique, before aitempting
to administer them. Best of all, attend a demonstra-
tion clinie by a psycho-clinicist who has become ex-
pert in their use. The fact that the tests do not
require delicate instruments of precision does not
obviate trained skill in their administration.

2. Attempt to win S’s confidence and set him at
ease at the very outset. A kindly greeting, a cheerful
manner, a sympathetic glance, an assuring smile, a
pat on the shoulder will melt the iey barrier with
most children. In mental examination the person-
ality of the examiner is fully as important as skill
in manipulating the tests. Some individuals are con-
stitutionally or temperamentally unfitted for the
work of mental examination.

3. Encourage S, whether he does well or poorly,
to do his best by rather fulsome praise or lavish evi-
dences of appreciation. Nothing equals liberal ex-
pressions of approbation for inciting a child to put




SBM UM [JLM PEAL SEM JBM ASNJU0D 8§ 9WI0E 88
‘g d1ojaq Llejerpawma g 1o fsjeqdury ur spios Jo
gdnoid 10 pajuem aie semira Ajuo jeyy Jusoddns jo
JI0LID DY) OJUI [[B] 2WI0S 88 ‘ge a10jaq L[ajuipaumur 1o
2A18 0] A(BSIAPBUL STJ] °1C PUV £¢ “BLT ‘I '8G '9¢ 10
‘v0g F1 ‘1€ ‘ce “(F#F) £ FC 1¢ ‘0¢ (2¢) 6F 'BF (SF) 78
‘17 ‘IF ‘GF "oF "(BE) 01 ‘{op) op staquuEnu :8,§ Ap s
gan] 10 Wnipsm J10j pajsagins s1 Iepao Fuimo[[of
A, "§159) Iaje| oyl A aslaspe joapge sny} pu el
-uLFaq a1} JB § 25RIN0DSIpP 0} pua) 198N arj ju s)se)
MO Cyonul Joj JUnod Suol axd LLERN RN AL B R |
[BIUSTI § & DAOQE TN} IR [[Juauaq s)se) [ilm
111 0] I8))a] ST NG "8}8a) JUAIafIIp o) SULALS wl
JApI0 JUBISUWOD B MO[|0F 0] Arussanau wousti] 9

Fungoros yo saniqissod oy} szIUIIUINE O} ‘[O0NIS SRS
a1} Ul T3IP|ID juaapyip Aursas) ul I0 “aull) puodas
priye awmes oy} Sunse) ul pasn aq Avmt suonsenb
BANRWIY[ Y ,, o Jo TONAIIEIP 9Nl je HAALS a4 Awwma
.___:_1 MOMIS-JoUIE 81} 0} Snoaueljxs aiu [T 4 "8188)
. Aaeyuawapddus,, ey, -peacadunt pug peidymur
aq [ smorjipuog ,._z Ajjenjuabf “}Ea] yara ut uwsaop

pie| suonjipuod af} 0} LFurliBAUN ISPy

i

"5]88) SNOLIBA 91}

d s1 s 1[ons AR} J9}0 1B OU ALY F
‘pauajeaIl
10 pappoad aq 0y paau spalqn Lue jeq) wop(es Ajuo
st )1 Jng sjusipadxa Jajo £q ssouaatsuodsaron Jo
@)B}s J19(} JO IO PISNOIB A SN JsaA) ¢t Lxajolwd
10 astead Jo sjie ey Aq Uom 8q JOULED OTM sjoalqns
[0S a1w a2, “IajjIp ..,..:.H.:..,_H..;E_r: .o_;:—&:ﬂ.: e
aaoqe ‘pue ‘yusrjud pue [npoL} g *A0BUIISG0 ISNOIR
10 9)EpIWUT ‘auwle[q ‘PSMULID JOU O ‘SISIDIAXD
Guryonay joun 's)sag alw s, ‘S)1049 }s9q S [ja0F

ul _.:Zumm

Xav ®"od aa10o

1L A0 NOLLVHISIN

£F1 o




144 EXPERIMENTAL STUDIES OF MENTAL DEFECTIVES

seen in the pictures (otherwise 10 makes a good ini-

tial test) ; or 43 before 34 for obvious reasons.

7. Test 8 extensively both below and above the
mental age which he passes, particularly above. Give
all the higher tests unless it is obvious beyond ques-
tion that the tests are too diffieult. Do not fall into
the error of taking things for granted, nor acquire
the habit of omitting difficult tests beeause of indo-

shall we be able
to arrive at a satisfactory individual diagnosis or be

Only by wide-range testi

ble satisfactorily to eriticise or revise the scale.

8. Never examine 8's in groups; the work is
clinical. Ordinarily, do not examine in the presence
of spectators; S should be alone with the examiner

or with the examiner and his assistant

9. The tests should be earried out in a room that
is well lighted and free from interruptions or noise.
Some tests require absolute quiet.

10. Always record as many details of 8’s verbal
or other reactions as time permits; they may even-
tually attain a significance not contemplated in the
tests themselves. Verbatim records are the ideal
to be approximated.

11. In timing, measure the actual time of the act
of execution. This assumes that S begins to respond
as soon as the test has been explained, particularly
in tests 36, 37, 38, 42 and 47. But if 8 reacts very
slowly, it is advisable to record both the time re-
quired to start and the time required to perform. It
is well to avoid a too pedantic insistence on the time
conditions. Some 8's are slow but thorough. With
such a slight overstepping of the time limits is im-
material.
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146  EXPERIMENT

ES OF MENTAL DEFECTIVES

ages in years and months (thus 8°), and the mental
ages in years and tenths (decimals), The record
should be made on a specially prepared record form.

PERSONAL, HEREDITARY AND ENVIRONMENTAL DATA.

It is particularly important to secure the following
data in the study of defectives:

Personal Factors (and Anamnesis).

Full name Sex Born Birthplace
Nationality Grade Degree and

character of education: schools attended
months attended Years in each grade

retarded Nature of reported school
capacities Incapacities
Character of school work at present Present
health Infant and childhood diseases and
accidents Vaccination

Development (speech, standing, sitting, ralking,
dentition, pubescence).

Stigmata of degeneration: Anatomical (anomalies
of head, face, teeth, ears, limbs, genital organs, skin,
body in general).

Physiological (anomalies of sensory, motor, genito-
urinary, speech and instinetive functions, and puber-
tal retardation).

Psychic (feeble-mindedness, aberrations, di squili-
bration, automatisms, one-sided talents, sexual per-

The author's sylls for the obscrvational study of the persomal,
#oclal, industrial-motor and school efficiencies of defoctives may be
obtained from the New Jersey State Village for Epileptics, at Skill-
man (Forms III and IV). For a well-balanced syllabus for the elinl-
cal examination of children consult Eox p BURke HueY. Rack-

ward and Fechle-MWinded Childron, Baltimore : Warwick & York, Inc.,
1812, Chapter VI.
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52 Ex

Boys, epileptic superiority over
girls, 24,

Boys, see epileptics,

Bowditeh, 8

Carman, 89,

Childs, 45

Children, use of term in tables,
L

see maturity differ-

SNCes,
Clinical peychologist, functions,
B
B,
Classifiention, epileptics, 14.
feeble-minded, 14.

see under Binet-Simon.

Coefficlent of wariability, see

mean variatiol

Color blindness, 68,

Color test, B.-8, €1, 87L
M. V., B4

Consulting paychologlst,

Corrective formuala, 26

Courtls, 105,

Curve of distribution, 12
continulty, 107,
epileptic, 108,
unimodal, 108,

Data, rellability of author’s, 35.
Decroly and Degand, 471,
Defectives, superiority of adult,

15.

treatment, 5f.

Degeneration, eplileptic,
Degenerates, grip, 57.
Developmental, see norms, rate

tests.

Diffienlt tests, see age-norms,
Digcrepancles, in experimental

findings, &

Distribution, see curve of.

Dynamometer, callbratlon, 63f.
errors, G4f.

Dynamometry, degenerate, 87.
importance, S0,
M.V, b8

MENTAL BTUDIES OF MENT

AL DEFECTIVES

normal, 87,
test, G2f, G4, H3T.

Epileptics, adults, 24, B1f, &5,
amount of retardation, 100f.
boys, 25, 37 (see maturlty

differences ).
children, 51.
classification, 14f.
common homanity, 108,
conditions during test, 107,
feeble-minded, 16f. .
girle, 37 (see maturity).
grading based on advance
crodits, 43,
institutional care, 15.

intellectual  lmprovement,
a8,

male superlority, 90f, 101,
1081

memory (which see), 53,
5.

mental mechanisms, 20f,
58.
antal pecnliarities, 20f,
063, 104

non-retardates, 16f,

practice, 63,

responses, 54, 104,

school children, 2.

mensibility, 54,

skewed curve, 18, 20-28

(see skewed).
superiority to feeble-mind-
ed, 15,
test of typlcal group, 17.
typical menta] station, 15.
Factors, of skewed epileptic
ecurve, 18
Feehle-minded curve, 18, 20, 81.
Feeble-minded, classification, 14
standard, 161,
Form-board test, 62f, Taf, 0OF,
1045,
M. V., b8

Galton, 8

Girl, see eplleptics
Goddard, 14, 21, 441, 47, 55, 106,
Graded scales, 50, 98, 104, 108,
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M

in
in
in ding time, 716, 89,

uon, 10, 118,

SBkewed eplleptic corve, from
averaging  children's and
adults” results, 511,

from defed mess of seale,
52,

from w

method of

deve

wide-range
testing, &

ayeh
P o nnder o

iding, ad
test

Reproduction
ding t

nical t 1 of In
stnl testin
see Binet-Sim
NSET

untrained

Bceale of
for ch
for both =ex

Binet-Simon
methiod.

too

diffcalt, 30,
), 145,

o

of in B.-8. scale, 41.
NOrmas,

atn phi
color test,

continnity, 10
maximal permissible in age-
norms, 42,
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