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PREFACE

The problem of the measurement of intelligence in children

below the age of six years is of great importance in both its

practical and theoretical aspects. In the past, owing to both

educational and social demands, interest in intelligence has

been concerned largely with the older child, and a con-

siderable body of scientific knowledge and methodology with

reference to the standardization and the criteria to be used in

intelligence-test measurements has been developed. In the

study which is here presented, Dr. Goodenough has applied

these scientific criteria in a thoroughgoing and far reaching

way to the problem of intelligence testing in young children,

and has made a critical evaluation of the tests in the younger

years. On reading the monograph, it will become clear that

the methods developed in the standardization and evaluation

of tests for older children have been applied with scientific

rigor to the tests used below the school level and that the

. techniques and methods have been improved Dr. Good-

enough's work is in many respects a model investigation in

the field of intelligence-test evaluation, both with regard to

the techniques employed and the results obtained*

The outstanding contributions of this study are to my mind

the demonstration of the deficiencies in the scaling of the in-

dividual test items and hence the lack of validity of many of

the interpretations which are now placed upon shifts of in-

telligence quotients in the preschool level, and the demon-

stration that in the young child as well as in the older child

'and the adult there is a relationship between paternal occu-

pation and intelligence level. Such a relationship found in

the older child and in the adult may be explained in part on
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the basis of environmental factors. The clear demonstration of

its existence at the two-year level, prior to the operation of the

majority of those environmental factors, is of fundamental

significance.

One of the products of this study carried into its next stage

will be the development of an intelligence scale for young
children equal, from the standpoint of accurate scaling and

standardization, to those used at higher ages. With the more

accurate measuring instrument, many of the practical and

theoretical problems related to mental development can be

attacked.

JOHN E, ANDERSON,

Director, Institute of Child Welfare
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CHAPTER I

THE CONSTANCY OF THE IQ

DISCUSSION OF PREVIOUS FINDINGS.

It is now more than twenty years since Binet published his

first scale for the measurement of intellectual development in

children.1 Since then a number of revisions and extensions

of the original scale have appeared in this country and

abroad. Binet himself published two revisions2 of the 1905

scale before his death, both of which were translated into

English by Goddard3 and his co-workers with such minor

changes as would make the tests suitable for use with Ameri-

can children. Kuhlman published his first revision of the

1 Alfred Binet and Th. Simon, "Methodes nouvelles pour le diagnos-

tic du niveau intellectuel des anormaux." L'Annee Psychologique, Vol.

11 (1905), pp. 191-244-, and "Application des methodes nouvelles au

diagnostic du niveau intellectuel chez des enfants normaux et anormaux

d'hospice et d'ecole prinraire," ibid., pp. 245-366.

2 Alfred Binet and Th, Simon, "Le developpement de 1'intelligence

chez les enfants," UAnnee Psychologique, Vol. 14 (1908), pp. 1-94;

La mesure du developpement de ^intelligence chez les jeunes enfants.

Bulletin de la Societe libre pour l'ltude psychologique de 1'Enfant.

(1911)j A Method of Measuring the Development of the Intelligence

of Young Children* Translation by Clara Harrison Town (Vineland,

N. J., 1915).
8 H. H. Goddard, "The Binet and Simon Tests of Intellectual

Capacity," The Training School Bulletin, Vol. 5 (1908), pp. 3-9.

"A Measuring Scale for Intelligence," ibid.. Vol. 6 (1910),

pp. 146-155.

"Two Thousand Normal Children Measured by the Binet

Measuring Scale of Intelligence," Pedagogical Seminary, Vol. 18 (1911),

232-259.
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scale in 1912 ;

4 a second and much extended revision in 1922.5

In 1915 Yerkes, Bridges, and Hardwick published their Point

Scale, which consists of a re-arrangement and extension of the

Binet tests, with a different scoring procedure.
8 A revision of

this book was published by Yerkes and Foster in 1923.7 The

Stanford Revision by Terman and others appeared in 1916.8

In America, this form of the scale is still used more extensively

than any other. The most recent revision is that by Herring,
9

which, it has been stated by the author, shows a sufficiently

high correlation with the Stanford Revision to warrant its use

as an alternative form of this 'test. Revisions of the scale

have also been published in several European countries.

During recent years, a considerable body of evidence as to

the "constancy" of the IQ has been accumulated. While the

reports from different sources vary to some extent, practically

all investigators have found that the amount of change from

test to test in the IQ level of school children is, under ordinary

circumstances, so small as to be of little or no practical sig-

* F. Kuhlman, "A Revision of the Binet-Simon System for Measuring

the Intelligence of Children," Journal of Psycho-Asthenics* Monograph

Supplement (September, 1912) , 44 pages.

5 F. Kuhlman, A Handbook of Mental 7>5tt (Baltimore: Warwick and

York, Inc., 1922) , 208 pages.

R. M. Yerkea, J. W. Bridges, and Rosfi Hard-wick, A Point Scale

for Measuring Mental Ability (Baltimore: Warwick and York, Inc.,

1915),

7 R. M. Yerkes and Josephine Curtis Foster, A Point Scale for

Measuring Mental Ability, /<?.?,? Revision (Baltimore: Warwick and

York, 1923), 219 pages.
8 Lewis M. Terman, The. Measurement of Intelligence (Boston:

Houghton Mifflin, 1916), 362 pages*

Terman t aL, The Stanford Revision and Extension of the Binet*

Simon Seal* for Measuring Intelligence (Baltimore: Warwick and York,

1917), 179 page*.
* John P. Herring, Herring Revision of the Binet*Simon Tests (Yonk*

era: World Book Co., 1922).



THE CONSTANCY OF THE IQ 3

nificance. Terman reports that the correlation between 426

pairs of retests, made at intervals varying from 1 day to 7

years was +-933; that the central tendency of change in IQ
was toward a gain of 1.7 points; and that the probable error

of a prediction based on the first test was 4.5 points in terms

of IQ.
10 These findings have been in general substantiated

by other workers, both for school children and for feeble-

minded adults in institutions.
11

Until the past few years, however, little or no experimental

evidence has been available by which the constancy of the

IQ ratings obtained during the preschool period might be

estimated. It has been tacitly assumed by the majority of

workers that the tests have approximately equal reliability

over the entire range of the scale, in which case the IQ ratings

obtained for preschool-age children would be expected to

afford as accurate predictions of later mental growth as those

obtained for older children. With the recent growth of interest

in the young child, a number of studies have, however, ap-

peared which point the need for further investigation into the

soundness of this assumption. The greater number of these

reports are based upon the records of children enrolled in

nursery schools, and for this reason, together with the fact that

the population of these schools consists largely of children

from the superior social classes, the general applicability of

the findings has yet to be established.

Taken at their face value they reveal two notable charac-

teristics. With these young children there appears to be a

.definite tendency toward a positive change in the IQ rating

earned on the second examination as compared with the first,

10 Lewis M. Terman, The Intelligence of School Children (Boston:

Houghton Mifflin, 1919) , 317 pages.

"F. Kuhlman, "Results of Repeated Mental Re-examination of 639

Feebleminded over a period of ten years," Journal of Applied Psychology,

Vol.5 (1921), pp. 195-224.
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and the gross variability of the IQ itself, as indicated by a

comparison of first test with retest, is distinctly greater than

that commonly reported for children of school age. Terman's

figures show that of 99 children first tested before the age of

six, 14.1 per cent showed a change of 15 points or more on

retest, while of 336 cases first examined after the age of six

only 47 per cent varied to this extent*
12 Baldwin and Stecher

found that of 59 children first examined between the ages of

two and five years, who were given two examinations at

intervals varying from three to twenty months, 13 showed a

negative and 44 a positive change, while in 2 cases the results

were the same on both occasions. The mean amount of change

is not stated, but in 22 cases the change was less than 5 points,

while 10 cases showed a change of 15 points or more. Thirteen

children had had five successive examinations, Of these, four

showed a decrease in IQ from the first to the fifth examination

of 1 to 6 points. Nine showed an increase of 5 to 33 points.

For these thirteen children the average percentage of change

from the first to the second examination was 11.8 points.
13

Baldwin comments on these results as follows:

"The later IQs are in general higher than the first ones,

reflecting habituation to experimental conditions, practice,

increased facility in the use of language, and mental stimu-

lation resulting from the laboratory activities. In some cases

the increase in mental age is so great as to give the impression

that the child has actually increased in intelligence, A fairer

interpretation wnitd^be that the first examination did not

actually represent the child's intelligence, or that the favor-

able environment had developed the potential mental ability

12 Terman, Intelligence of School Children.

"Bird Baldwin, and Lorle Stecher, The Psychology of Pre-School

Children (New York: D. Appleton and CoM 1925), 305 pages.
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of the young child* This actual, demonstrable increase in

mental status is an argument for giving the young child such

opportunity for mental growth,
"u

If the numerical data upon which the premise contained in

the sentence last quoted may be interpreted to mean "an

actual .... increase in mental status" of the children under

consideration, and not simply "habituation to experimental

conditions," if it can be demonstrated that each of the tests

affords an adequate measure of the child's true mental status

at the time of testing, and if, furthermore, it can be shown

that the advantage thus gained is relatively permanent, and

not merely a premature acquisition of superficial accomplish-

ments, then it must be conceded that results such as those just

quoted form an extremely strong argument in favor of special

training for the child of preschool age.

The findings of other workers with preschool children

closely approximate those reported from Iowa. Johnson pre-

sents data that give evidence of a "decided lack of constancy

in the Intelligence Quotients for young children. The range

of actual differences for 125 children who were retested was

from to 32 points. Considering the direction of difference

the points ranged from 17 to +32. The differences be-

tween the first and second tests for the group of 125 children

show that there was no change in Intelligence Quotients for

nine, or 7 per cent of the cases; a loss for thirty-four or 27

per cent; a gain for eighty-two, or 66 per cent. Twenty-

three cases changed ten or more points, six cases changed

twenty or more points. The children who were first tested

at three or younger show greater instability on retests, averag-

ing greater gains and losses than the older children. Those

who were first tested at seven or older show the greatest sta-
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bility in Intelligence Quotients." The age range of this

group was "with few exceptions" from two to eight years at

first testing.
15

In commenting on these results Johnson remarks that "while

a tendency toward constancy in rating is indicated, it is the

more important that an analysis be made of the conditions

under which inconstancy results. Our finding of such large

variations in a group of children under the same school en-

vironment and tested by the same examiners from year to year

emphasizes the need of analysis of the responses to the sepa-

rate items and the supplementation of the scale by the addition

of other types of performances, especially for the ages below

seven, that may not be so greatly influenced by training."

Woolley has reported similar results from her tests of young

children in the Merrill-Palmer School She lays particular

stress upon the part which a stimulating environment plays

in determining the rate of mental growth during the early

years. The study is particularly interesting since she com-

pares the changes in IQ of children in the nursery school

with those on the waiting list. She finds that while a marked

tendency toward an increase in IQ is characteristic of the nursery

children, the outside cases show no constant tendency toward

either increase or decrease, but vary about equally in both

directions. The data are based upon 43 nursery-school chil-

dren and 36 outside cases. The two groups are fairly similar

with regard to age, which ranged from two and a half to

five years. The intervals between the two tests ranged from

seven to fourteen months in both instances, Mrs, Woolley

states that the groups are also similar with respect to home

15 Buford Johnson, Mental Growth of Children in Relation to the

Rate of Growth in Bodtty Development (New York: E, P, Button and

Co., 1925), 160 pages. Sec pp, 79-90,
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conditions and social status. The amount of change re-

ported, especially for the nursery-school group, is greater

than has ordinarily been found by other workers: 33 per

cent showed an increase of 20 or more points, as compared to 6

per cent of the waiting list cases. The variation in the IQs ob-

tained for the Merrill-Palmer waiting-list children was less

than that for the nursery children, but it also was rather

greater than has been found by the other workers who have

been quoted.
1*

Several possible explanations may be cited by way of ac-

counting for these results. The theoretical basis of the IQ re-

quires that one of two conditions be met if the IQ is to remain

constant. Freeman has expressed these conditions as fol-

lows: In Case 1, the yearly increments of growth are equal,

but the spread of the distribution in the succeeding years in-

creases uniformly and proportionately. It is further as-

sumed that the growth curves have their origin at birth. In

Case 2, the distribution of the scores from year to year re-

mains constant, but the successive yearly increments decrease

from age to age according to a logarithmic series.
17 An im-

plication of either condition is that the individual tests at the

lower age-levels shall have a far greater degree of reliability

than those at the upper age-levels, since success or failure on

a single point affects the IQ rating in an inverse ratio to the

chronological age. An alternative would be to provide a pro-

portionately greater number of tests for the lower age-levels,

but this has not been done in any of the scales thus far pub-

lished. The effect of unequal overlapping at different ages

or with different tests upon the IQ ratings has been noted by

16 Helen T. Woolley, "The Validity of Standards of Mental Measure-

ment in Young Childhood," School and Society, VoL 21, pp. 476-482,

17 Frank N. Freeman, Mental tests, their history, principles, and

applications (Boston: Houghton Mifflin, 1926). See pp. 277-279,
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Franzen,
18

Rand,
19

Wtilson,
20 and others. Among other pos-

sible sources of error in the test itself may be mentioned in-

correct standardization, resulting in varying difficulty at dif-

ferent age-levels, and lack of objectivity in the directions for

giving or scoring the separate items,

A second explanation in some degree allied to the first is

the possibility that variations in the IQ as obtained from time

to time may represent actual temporary fluctuations in the rate

of mental progress* While the weight of evidence thus far ob-

tained has not tended to confirm this hypothesis, it must be

'remembered that the method of computing the IQ produces

an artificial smoothing of the mental growth curve and thus

tends to mask whatever individual irregularities may be pres-

ent. At the upper age-levels this tendency is very marked,

but with young children the smoothing process is less effec-

tive, and individual fluctuations show up more prominently.

If a child of twelve years who has previously tested at 100

fails to make any measurable gain in mental growth over a

six-months period, the loss in IQ is only 4 points, but if the

same thing occurs with a child of three, the IQ loss will be 13

points. We are not here concerned with the question of the

comparative significance of such fluctuations at different ages.

The point to be emphasized is that the IQ technique is not well

suited to determine their existence in the absence of a more

precise measuring instrument than those at present available*

Rand has reported the case of a negro boy first tested at

the age of 12 years, 8 months, with an IQ of 58 and retested

annually over a period of 5 years. Immediately after the

19 Raymond Franzen, "Statistical Issues, Sea I. Commensuration and

Age," Journal of Educational Psychology, Vol 15 (1924), pp. 270-73.

w Gertrude Rand, "A Discussion of the Quotient Method of Specify-

ing Teat Results," Journal of Educational Psychology, Vol 16 (1926),

pp. 599*618.

20 G. M. Willson, "Standard Deviation versus Age as a Score Unit/*

Journal of Educational Research, Vol 13 (1926), pp. 189-196.
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first test he was placed in a special class for backward chil-

dren where he could be given more adequate educational op-

portunity. Concerning this case Rand comments as follows:

"The mental age increased on an average of 10 months per

year through the range of chronological age of 12 years, 8

months, to 16 years, 6 months: that is, the boy was progress-

ing along the 83 instead of the 60 IQ level, yet the average

gain in quotient during this period was only 1 point.
21 ....

I am unable to say how much of the increase in mental age

was due to practice effect or how much to the effect of ade-

quate schooling for his intelligence. The point I wish to

make here is that the significant increase in the boy's mental

age is obscured by the quotient method of specification be-

cause of the magnitude of the denominator of the fraction,

i.e., his chronological age."
22

While one is hardly justified in assuming that cases such as

this are necessarily due to variation in actual rate of mental

growth rather than to inaccuracies in the measuring instru-

ment, they point the need for further investigation of the

question, especially at the early age-levels, and with reference

to such possible disturbing factors as physical illness, radical

changes in environmental stimulation, etc.

A third explanation is to be found in varying emotional at-

titudes in the child himself at the time of testing. It is en-

tirely conceivable that factors of an emotional nature may
affect the performance of little children to a much more mark-

ed degree than is likely to be the case with older children,

since emotional control ordinarily increases with age. The effect

of emotional factors should be studied, not only with reference

to the subjective observation of emotional attitudes as express-

si A better way of stating this would be to compare the lowest and

the highest of the five IQs, since the comparison of an absolute with a

relative change is of doubtful validity. The lowest IQ was 58; the

highest, 63. (F. L. G.).

22
/, of Educ. Psychol, VoL 16, pp. 611-12.
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ed in behavior during the test, but also with regard to the

effect of the personality relationships between child and ex-

aminer as indicated by the results obtained by different ex-

aminers for the same child, by a comparison of tests made

under different surroundings, at different hours of the day

(to check up on the effect of irritability due to fatigue, etc.).

In the following chapters, an account will be presented of

a study designed to throw light upon certain of the facts

which have been discussed- The work was carried out at

the Institute of Child Welfare, University of Minnesota, dur-

ing the year 1925-1926.

SUMMARY

1. Under ordinary conditions, the IQ of school children

as determined by an individual Binet test remains relatively

constant over periods of several years,

2. While a similar tendency to constancy of the IQ has

been established for children of preschool age, the likelihood

of variation is decidedly greater than has been found to be

the case with older children.

3. There is some indication that the degree of environmental

stimulation may be a factor in determining the results of an

intelligence test in the case of young children. Data are want-

ing to show whether apparent acceleration brought about in

this way has any lasting effect upon mental development,

4. Theoretical causative factors for the comparative un-

reliability of the IQs obtained for preschool-age children have

been discussed under three main heads: (1) unreliability of

the measuring instrument itself; (2) actual fluctuations in the

rate of mental growth, presumably occurring as a result of

variation in environmental stimulation; (3) varying emotional

factors or attitudes in the child which may temporarily inhibit

his test performance- In presenting the results of the study

under consideration, each of these factors will be taken up

separately.



CHAPTER II

EXPERIMENTAL PROCEDURE

PURPOSE

The purpose of the study about to be described was dis-

cussed in the preceding chapter. It may be recapitulated

briefly as follows: first, to secure further data on the re-

liability of the Binet tests for children of preschool age, and

secondly, to make an experimental investigation into certain

theoretical reasons for their unreliability. Incidentally, the

material which has been collected has been found to contribute

to the study of other related problems, which will be described

elsewhere.

TESTS USED

The Stanford Revision is hardly suitable for the generality

of children below the age of five years, since no mental-age
standards for the ages below three have been derived, and the

three-year norms are based upon the examination of only ten

children. It should be noted in this connection that in his pres-

entation of the statistical data upon which the test is based,

Terman is careful to limit his conclusions to "children be-

tween the ages of five and thirteen." Because of these limi-

tations of the Stanford Revision, the Kuhlman 1922 Revision,

which includes tests for children of three months and upward,
was used. However, since many of the tests for the ages above

two years are identical with those of the Stanford Revision,

while others are closely similar or differ ^only in regard to the

age-level at which they have been placed, the results obtained

may properly be said to have some bearing on the reliability

of the Stanford Revision as well.
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In the absence of a second form of the test
1 the usual method

of determining reliability could not be used. The children

were therefore re-examined after an interval of a few weeks

(for distribution of intervals, see Table 4), and the results

of the two tests were compared, both as to total rating and

success or failure on the individual tests,

SUBJECTS

A total of 495 children, ranging in age from 18 to 54

months, were given at least one examination*2 Of these, 393

were given two examinations as stated above. From these,

three groups of 100 children each, whose chronological ages

(taken to the nearest birthday) were two, three, and four

years respectively were selected for intensive study. This

group will hereafter be referred to as the main experimental

group. The selection was made according to the following

criteria:

L Paternal occupation* The census report
3 on oc-

cupations of adult males in Minneapolis was consulted,

and the occupations therein listed were grouped into six

main categories,
4
using the Barr Scale for Occupational

Intelligence and the Taussig industrial classification as

guides.
5 The proportion of males between the ages of 21

and 45 years falling within each of these categories was

then computed, and an attempt was made to match the

proportions thus found as closely as possible.

*The Herring Revision mentioned in the preceding chapter is not

adapted to the examination of children below the age of five years.
2 This includes 20 cases in which the attempt to test was unsatfs<

factory or a complete failure,

*
Report of the Fourteenth Census of the United States, 1920, Vol

4. See Table 2, pp. 1144-46.

4 See Appendix A.
5 Described in Genetic Studies of Genius by Terman et tl. (Stanford

University Press, 1925). See Vol. 1, pp 66-72,
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2, Sex. Each age group was made up of exactly 50

boys and 50 girls.

3. Examiners. Two examiners, the writer and Miss

Mildred Buffington, research assistant in the Institute,

made all the tests. In each age group, 25 of the children

were tested by the writer on both occasions, 25 were

tested by Miss Buffington on both occasions, 25 were tested

first by the writer, then by Miss Buffington, and the remain-

ing S5 were tested first by Miss Buffington, then by the

writer.

4.. Interval between tests. Because of weather con-

ditions, temporary illnesses and the like, it was found to

be impossible to hold to an exact interval between the

tests. However, an attempt was made to keep the inter-

val within the limits of 4 to 7 weeks (time taken to the

.nearest week). The exact distribution of intervals is

shown in Table 4.

5. Degree of cooperativeness shown by child during

tests. In some cases
6 the results of one or both tests

were unsatisfactory, either because of language handicap

or because of marked shyness or negativism on the part

of the child, with which the examiner was unable to cope

successfully. Only those cases in which a satisfactory

degree of cooperation was secured have been included in

the main experimental group.

The 380 cases who were given two satisfactory tests, includ-

ing the main experimental group and 80 additional cases who

failed to meet one or another of the first four criteria men-

tioned above, will be called the total retest group,

The total group includes all cases in which an attempt at

testing was made, regardless of whether the test was satisfac-

tory or whether a retest was secured.

6 This includes 20 of the 495 first tests, 13 of the second tests.
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SOURCES OF SUPPLY

The children were obtained from the following sources:

1. By voluntary application of parents, either for admission

to the nursery school or for the home study group. These

children were brought to the Institute laboratory for exam-

ination.

2. By home visit made by a member of the Institute staff,

and invitation to have child considered a candidate for the

nursery school, or, if parents preferred, for the home study

group. In order to obtain a suitable distribution of candidates

for the nursery school, a rough canvass of that part of the city

lying within reasonable transportation distance from the In*

stitute was made according to the following plan: The files

of one of the daily papers were consulted for birth records of

suitable date. A working list of 168 names of cases then re-

siding in the section of the city under consideration was pre-

pared, and the current issue of the city directory was consult-

ed in order to verify the addresses. Calls were made at these

homes,
7
the purpose of the Institute was explained, and the

parents invited to register their children. In the course of the

call, the parents were also asked whether they knew of other

children of suitable age living in the neighborhood, whose

parents might be interested in the project. A number of addi-

tional cases were located in this way. These children also were

brought to the Institute for examination*

3. Infant Welfare Society Clinics. The Minneapolis Infant

Welfare Society maintains a number of free clinics in which

children whose parents would be unable to keep tWn under

the continued observation of a private pediatrician are given

medical supervision up to the age of four years. The purpose
of the clinics is preventive, rather than remedial; the children

are brought for examination at stated intervals and no sick

7
Only 79 of the 168 cases could be located.
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children are admitted. While the clinics are free, except for

a small registration fee, their services are not limited to the

very poor but extend upward through the working and middle

classes. These children were examined in a separate room

at the clinics.

4. Day nurseries. Children in eight day nurseries connected

with various settlement houses in the city were examined.

For the most part these were children of working mothers.

The examinations were made at the nurseries, a separate room

being used for the purpose.

5. A social worker from the Family Welfare Association

arranged to have the children of suitable age in the families

under her supervision examined. This organization deals for

the most part with families in marginal circumstances who

are in need of temporary help. The children were brought

to the Institute laboratory by the social worker.

6. A number of children under the supervision of the

Children's Protective Society were examined. These exami-

nations were as a rule made at the Institute, the children being

brought to the laboratory by a social worker. A small num-

ber were examined at one of the boarding homes where a room

suited to the purpose was available, and in a few instances

the examination was made at one of the Infant Welfare Clinics

before mentioned.

7. All of the two-, three-, and four-year-old children in

a small orphanage were examined. These examinations were

made at the orphanage, where a separate room for the pur-

pose was available.

COMPOSITION OF MAIN EXPERIMENTAL GROUP

In selecting the cases for this group, an attempt was

made to secure a sampling which would be as nearly as pos-

sible representative of the total child population of Minne-

apolis. The extent to which this attempt was successful may
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be judged from the tables which follow. It should be noted,

however, that no assumption is made here with regard to the

extent to which the standards obtained for this group may be

applied to the general population elsewhere. Such data as

are available indicate that there exist very marked local dif-

ferences in the distribution of the kind of intelligence which

is measured by a Binet test, and that considerable caution

should be exercised in utilizing norms derived from a single

locality as standards by which to form absolute judgments

of widely divergent population-groups. It is believed, how-

ever, that the data which follow provide an objective basis

for comparison which workers from other localities will find

serviceable in determining how far, and in what direction,

the standards to be presented later may be expected to diverge

from typical groups elsewhere*

One of the best single indications of social and intellectual

background for which reliable comparative data are readily

available is afforded by the distribution of paternal occupa-

tions. Table 1 shows the distribution of paternal occupations
8

for the three hundred children of the main experimental group.

The 1920 census figures for the city of Minneapolis are given

for comparison.

Racial stock is also a factor which should be considered in

the make-up of any group which is supposed to be typical of

a given population. Table 2 shows the distribution of cases

in the main experimental group according to the country of

birth of the parents* The 1920 census figures for the city of

Minneapolis are also included in the table.

It will be seen that the percentage of native-born whites is

greater among the parents of the children in the main ex-

perimental group than among the general adult population

8 See Appendix A*

9
Report of the Fourteenth Census of the United States (1920), Vol.

3. See Table 10, pp. 926-931.
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of the city. This is in part due to the fact that children

with marked foreign-language handicap were not included*

However, an examination of the proportion of children of for*

eign parentage in the total group shows a similar, though

smaller, discrepancy. There are several possible explana-

tions for this fact. It is probable that a larger percentage of

unmarried persons will be found among the foreign-born than

in the general population. It is also probable that the first-

generation foreigners are somewhat less likely than others

to avail themselves of the advantages offered by the various

social agencies through lack of information either as to their

existence or purpose.

FIGURE I

Dis-nuBimoN OP CASES ACCORDING TO SOURCE or SUPPLY

Source of supply

By voluntary application

Byhome visit and invitation

( 32 caves )

Infant Welfare Clinics

(JIO cases )

Day nurseries

( 96 cases )
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( 9 cases )

Children's Prdedive Joctefa

(40 cases )

Orpfianaqe
( 10 cases )

HumBer ofcases
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A third important selective factor lies in the sources from

which the cases are drawn* The nature of the sources from

which the children used in this study were obtained was de-

scribed in a preceding section. Table 3 and Figure I show

the proportion of cases in the main experimental group ob-

tained from each of the seven sources mentioned. The rela-

tionship between source of supply and paternal occupation is

shown graphically in Figure II.

All the cases in Group I and all except three of the cases

in Group II have been obtained either by voluntary appli-

cation or by home visits within the university district. These

two sources combined furnish more than four times their

normal quota of cases belonging to the two upper occu-

pational classes, and only a little more than one-fifth the

normal proportion of cases belonging to the two lowest

groups. Except for the absence of children belonging to

the professional classes, the Infant Welfare Clinics provide

a more nearly representative group than any other single

source. The remaining four sources are all over-weighted

at the lower end of the scale.

It will be recalled that the main experimental group con-

stitutes a selection from the total group of 495 cases who were

examined. This selective factor was in part controlled, but in

some respects it constituted an uncontrollable element in the

situation. In order to ascertain as far as possible what part

the uncontrollable factors may have played in determining the

final distribution of cases, an analysis of the "turnover" (cases

not included in the main experimental group) was undertaken.

Figure III shows the results according to source of supply.

Figure IV shows the same facts in relation to paternal occupa-

tion.
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FIGURE II

RELATIONSHIP BETWEEN PATERNAL OCCUPATION AND SOURCE OF SUPPLY

Source fkr cent, of group
of }Q 20 30 40 50 60 70 80 90 100

supply

By voluntary
application
(fid cases)

By fiome visih
and invitation

( 82

Infant Welfare
Clink*
(120 cases)

Day nurseries

( 96 cases)

Family Welfare
Association
(

Children's Prv-
Mive Socfetu

(40 cases)

Orpfianage

GroupJ

\QrovpII
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FIGURE IH

ANALYSIS OF TURNOVER BY SOURCE or SUPPLY

Reasons

Occupational group filled

(TJcases).

Retests much delayed Be-
cause of Illness (JZcasej).

W/tfidrawn fromjurisdiction
of social agency. Includes

case? placed for adoption
outside

city (9 cases).

Poor co-operation. Includes lan-

guage fiandicap (0cases).

Interested only in having cMd
fn nursery school Refused
further tests wfien cfiiidws

not accepted (ZOcases).

Withdrawn y parents;no reas-

on stated, includes cases not

formally withdrawn> But ap-

pointments not kept (30cases).

Moved from city (leases).

| Voluntary application

\Home visit and invita*
\ tion (Univ. district)

\Infant WFare Clinics

Num&er of cases
20 40 60

MeanLQ offirst test IRQ
S&otLQMl

Mean LQ. offirst lest 1003
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Mean LQ of first test 107.5
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FIGURE IV

ANALYSIS OF TURNOVER BY PATERNAL OCCUPATION

Reasons

Occupational group fiffed
( T!cases).

ftetesh mucfi delayed be-
cause of illness (K cases).

Withdrawn from jurisdiction
of social agency* Includes

cases D/acedfor adoption
outside
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It will be seen that more children have been eliminated in

order to make the group conform to the standard distribution

of paternal occupations than for any other one reason. Nearly

all these cases belong to the upper occupational groups and

they are found chiefly among the voluntary applicants. The

next most important source of elimination is to be found al-

most entirely among the cases obtained at the Infant Welfare

Society clinics. Since the periodic clinic examinations for

children at these ages occur at intervals varying from three

to six months, our second examination involved an additional

visit to the clinics. Many of the mothers failed to keep the

appointment for this test. The third important source of

elimination comes from the shifting population in the day

nurseries and the Children's Protective Society. Such shifts

are of characteristic occurrence in these organizations, and

there is no reason for believing that those cases for whom the

transfer chanced to occur during the interval between tests

differ in any essential respect from the generality of the cases

which they handle.

A comparison of the mean IQs of the cases eliminated

with those of the totals for corresponding sources of supply

and occupational levels shows no significant differences ex-

cept for the cases whose cooperation during the test situa-

tion was unsatisfactory. These tend to run low, as was to

be expected. It appears, therefore, that the most impor-

tant effect of selection has been to secure a more nearly repre-

sentative group through the elimination of the excess cases

at the upper occupational levels. Further data on this sub-

ject will be presented in the following chapter.

The facts presented in the foregoing tables indicate in some

measure the extent to which the attempt to secure a repre-

sentative group of cases for the main study was successful.

There are, however, other factors which may have affected

the selection to some extent, and which the nature of the ex-



26 THE KUHLMAN-BINET TESTS

periment does not permit us to gauge. There is some reason

for believing that both occupational extremes have been some-

what exaggerated, since the professional group is made up

very largely of the children of university faculty members,
while the lower occupational levels were recruited largely
from the more incompetent members of their class. It is im-

possible to say to what extent these opposed factors have

served to balance each other as far as the mean performance
of the group is concerned, but it is highly probable that the

variability is on this account somewhat greater than would
be found for a truly representative sampling of the popula-
tion of the city.

EXPERIMENTAL CONDITIONS

The distribution of intervals between the two tests for the

main experimental group is shown in Table 4, It will be

noted that 87.3 per cent of the cases in this group were re-

tested within an interval ranging from 4 to 7 weeks. The
effect of length of interval between tests upon changes in

the IQ will be discussed in a later chapter.
All examinations were made in a separate room where free-

dom from interruption could be assured* An attempt was
made to schedule all tests at such an hour that the child's

daily routine would be interfered with as little as possible;

e.g., children accustomed to afternoon naps were examined
in the morning or in the late afternoon after they had awak-
ened. However, it sometimes happened that a parent pre-
ferred to bring the child in the early afternoon as a time

of greater convenience to herself, regardless of the nap period,
and several of the Infant Welfare Clinics were held only in the

afternoon. The rule, therefore, could not be strictly adhered
to in all cases- The question of possible diurnal variation

in test performance will be taken up in & later section*
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In the great majority of cases, no one except the child and

the examiner was permitted to be present during the test.

In a few instances, especially among the two-year-olds, it

seemed advisable to permit the mother to remain in the room

if the child seemed worried or anxious without her. This was

especially likely to be the case at the Infant Welfare Clinics

where the general surroundings were often rather intimidat-

ing to a shy or nervous child. Even there, however, it was

in most instances possible to have the mother leave the room

after a few minutes. Some evidence as to the effect of the

mother's presence upon test results will be presented later.

TEST PROCEDURE

One of the chief problems which confronts the examiner

of young children has to do with the management of the child

before and during the tests* That the child must be put at

ease before the test is begun, and that a spirit of interest must

be maintained throughout is practically a truism, but few

people who have not had extensive experience in the examina-

tion of young children realize how much more difficult it is

to secure and maintain such an attitude with prusrhool-age

children than is the case with older children* For this rea-

son, a few notes as to the melhods that have been found most

effective in dealing with children at these early ages during
the test situation will not be out of place here.

1. Reception of child and parent. On their arrival at the

laboratory, the mother and child are ordinarily received by
the examiner rather than by a third person, as this is less

disturbing to a shy or timid child. It has been found best

to direct the greeting toward the mother rather than toward

the child, not only in order to avoid embarrassment on his

part, but also because many parents are inclined to seise

upon the occasion as an opportunity to show off the child's
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social training, and to insist upon his responding at once ac-

cording to form, a procedure which all too frequently results

in the setting up of a negativistic attitude at the start If the

child can be kept in the background until he has had time to

adjust to the new situation, one of the main sources of dif-

ficulty will be removed. The examiner must, therefore, take

care to prevent the mother from making the child the center

of attention.

Our procedure has been as follows: The mother is greeted

cordially but quietly, and after a single "Good morning,

Billy," or equivalent phrase spoken in a casual tone to the

child, the mother is at once engaged in conversation on every-

day topics which are entirely unrelated to the child. The

examiner is careful to avoid approaching too closely to the

child at first, and nothing in the nature of fondling or petting

is attempted.

After wraps have been removed, both mother and child are

invited to come to the examining room where a few attrac-

tive toys not used in the tests are placed where the child can

see them. If he shows interest in them at once, it has usually

been found safe to suggest that he may remain and play with

them for a while, and that mother would be more comfortable

in the next room. An unusually friendly child may some-

times be taken to the examining room directly without be-

ing accompanied by the mother, but if there is any doubt

as to his attitude, it is better to follow the procedure out-

lined.

If the child still appears shy after reaching the examining

room, it has been found best not to send the mother away at

once. In such cases, both mother and child are seated in the

examining room, a small chair being provided for the child

beside that of the mother. Neither the examiner nor the

mother should urge the child to respond; he should be al-

lowed to take the initiative himself as much as possible, and
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his behavior must not be commented upon in any way. Un-

der these circumstances, we have found that nearly all chil-

dren soon begin to show interest in their surroundings, and

to volunteer conversation. When this stage has been reached,

a toy may be offered, and after it has been accepted and played

with for a moment or two, the mother may be sent from

the room. In rare cases, most often with the two-year*olds,

it may be necessary to permit the mother to remain in the

room during the tests, provided she can be induced to remain

a quiet and inconspicuous observer.

In the present experiment the tests have been given with

the child seated at a low table placed at the left of the ex-

aminer's desk, which has a single pedestal at the right. This

makes it possible to keep all materials convenient to the ex-

aminer's hand, and at the same time out of the child's sight,

so that they do not serve as a distraction. Toys and such

miscellaneous apparatus as coins, weights, etc., are kept in

a drawer at the right. The cards used for the Binet are

kept in a specially prepared envelope file,
10

which is placed
on the right-hand side of the desk. This arrangement has

been found to be exceptionally convenient, a point which is

of considerable importance in the examination of young chil-

dren, for whom it is essential that the test proceed smoothly
and at a rather rapid rate if attention is to be sustained through-

out

Before proceeding to the Kuhlman, the Wallin Peg Boards/
1

Series A-D inclusive, have been given in all cases. The" re-

sults from this test are presented elsewhere.13

10 Sec Appendix B,

"J. E, W, Wallta, "The Peg Form Boards," Psychological Clinic,

VoL12 (1918), pp, 40*53.

12 Florence L Goodenough, "The Reliability and Validity of the

Wallin Peg Boards," Psychototfcd Clink, October, 1927, pp, 199-215.
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The procedure used for the Kuhlman will not be described

in detail, since it is for the most part identical with that out-

lined in the manual which has been referred to. However,

a few minor departures from the standardized instructions have

been made for certain tests. These are as follows:

Eighteen-months series. Tests 1, 2, and 4 have been credit-

ed on the basis of the mother's report in all cases.

Two-year series. Test 2 (imitation of movements) has been

found to be especially likely to arouse negativism, even in

the case of children who respond to other tests without hesi-

tation. We have found that by reversing the order of this

and the following test, i,e., giving test 3 before test 2, co-

operation can be secured much more readily, since the diffi-

culty with test 2 appears to lie chiefly in its tendency to arouse

self-consciousness and test 3 is especially well suited to divert

the child's attention from himself. For the best results, test

2 should follow test '3 immediately without any intermediate

pause for record-taking.

Test 5. Many of our two-year-old subjects have never been

permitted to taste candy or lump sugar. If the test is given

according to the standardized method, the incentive varies

greatly according to the child's past experience. We have

substituted a small telegraph snapper, which is first snapped

two or three times while the child looks on, then wrapped and

handed to him with the instruction, "See if you can make

it snap like that." The procedure is repeated once if the child

fails on the first test, and is counted as passed if the child un-

wraps it on either trial.

Three-year series. Test 1. We have followed the plan of

using the stimulus question for test VII 1 in all cases. Since

Binet's time it has been realized that the two questions tend

to bring out quite different types of response, but no one seems

to have ascertained whether or not the second question is

equally effective in evoking description when the pictures
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are shown a second time, after the child has already responded

to them in terms of the earlier stimulus. It is the writer's

opinion that a considerable element of error is introduced

by the usual method, since the situation for the child who has

been given the three-year test and later on has to be given

the seven-year form is obviously quite different from that

in which the seven-year question is used alone, as is the case

with children who earn a basal year of four or more. Our

method has therefore been to present the pictures, using the

seven-year stimulus question first in all cases, repeating the di-

rections if necessary, and to use the three-year question only

in case the seven-year form fails to elicit any kind of a re-

sponse. The test is then scored for both years simultaneous-

ly and is not repeated in the seven-year series. Our results

indicate that the placing of descriptive responses at the seven-

year level is in part an artifact due to the procedure employ-

ed, which has tended to suggest enumeration rather than de-

scription in the case of the younger children.

Test III 2 is another which frequently provokes negativism

through arousing self-consciousness. We have used a small

doll for this test and have asked the child to point out its

features rather than his own. This completely overcomes the

difficulty in practically all instances, and in this form the test

becomes one of the most popular in the entire series*

Tests III 4 and III 6 are also likely to present some diffi-

culties since they have little intrinsic interest for the child*

We have employed a number of devices for arousing interest

in these and other similar tests in the scale. A pair of toy

telephones, one of which the examiner uses while the other

is given to the child, is sometimes very effective. A mild kind

of bribery, taking the for,m of,
uNow 1*11 see if you can say

something for me, and then we'll see what I have in this

box," is also useful. It is better not to press the point if

antagonism is encountered, but to pass on to something else
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and return to it later, as too much urging often defeats its own

purpose and may arouse an unfavorable attitude toward the

whole situation, which carries over to other tests.

Four-year series. These tests have been given according

to the manual, except that in cases of very marked failure on

III 8, IV 5 has not been given, and if a child fails to dis-

criminate between any of the forms in IV 4, IV 6 has also

been omitted.

Five-year series. No changes.

Six-year series. No changes except that VI 6 has not been

given to children whose oral counting in test V 1 (disregard-

ing answer to the "How many?" question) was incorrect

Seven-year series. The change in VII 1 was noted under

III 1. No other changes have been made except that VII 8

has not been given in case of complete failure on V 2.

Eight-year series. Tests VIII 1, VIII 3, and VIII 8 have

not been given to children who failed on V 1. Test VIII 7

has not been given to children who made a complete failure

on VI 7. In cases of marginal failure on VI 7, VIII 7 has

also been tried.

Nine-year series. Tests IX 4 and IX 8 have not been given

to children who failed on V 1.

None of the subjects succeeded with any of the nine-year

tests, hence the ten-year series has not been given.

The usual limits of complete testing, which require the

establishment of a basal year in which all the tests are passed,

and continuation until a year is reached in which all tests are

failed, has been followed in all cases,

In general the tests have been given in the order recom-

mended in the manual. However it has sometimes been found

necessary to depart from this order to some degree in order

to secure maximum cooperation on the part of the child.

While it is true that such changes in order of procedure are

in themselves undesirable, since the mental set of the child
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may be somewhat affected thereby, it is equally true that a

Binet test with a young child rarely approaches the highly

standardized situation which is possible with older children

or with adults. At these early ages the attention is extreme-

ly fleeting, and unless a sound-proof room without any sort

of visual stimuli present an obvious impossibility could

be provided, distractions which interfere with the mental set

are bound to creep in. The normally alert three-year-old, if

he is entirely at his ease, is likely to interrupt the formal test

procedure with all sorts of confidences; he remembers his new

shoes and these must be admired at once, a whistle from a

passing train requires explanation, he needs to visit the toilet,

etc., etc. It is impossible to repress these comments com-

pletely, without danger of losing control of the situation; and

it accordingly becomes necessary to recall the child's atten-

tion, or make sure that it has not been lost, before presenting

each new test Too rigid an adherence to formal procedure in

insisting upon an absolutely constant order of presentation

often introduces a greater error than that which it is designed
to correct, since it is likely to result in a perfunctory type of

response or even complete refusal to cooperate further. Since

the fleeting attention of these young children renders the "men-

tal set" a largely uncontrollable factor at best, except for the

momentarily imposed conditions of the particular experi-

ment, it has seemed better to depart from the usual order of

procedure in those cases where resistance has been encoun-

tered at some particular point, and return to the difficulty

at a more propitious moment later on. With care in han-

dling the child from the outset, such cases are exceptional, but

they occur at times even with the most experienced examin-

ers, and it is not always possible to foresee the point at which

they are likely to arise. It is not improbable that many of

these particularized resistances have their origin in condi-

tioned reactions previously established*
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SUMMARY

1. The experiment under consideration was undertaken

with view to securing additional data on the reliability of

the Kuhlman-Binet tests for preschool-age children.

2. A total of 495 children ranging in age from 18 to 54

months were given at least one test. Of these, 393 children

were retested after an interval of approximately six weeks.

From these, three groups of 100 children each, whose ages,

taken to the nearest birthday, were 2, 3, and 4 years respective-

ly were selected for intensive study. This group is referred

to as the main experimental group.

3. In selecting cases for the main experimental group an

attempt was made to secure a sampling which would repre-

sent the total child population of Minneapolis as nearly as

possible. The distribution of occupations of adult males as

reported for the city of Minneapolis in the 1920 census was

used as a criterion. The complete list of occupations was

divided into six main categories on the basis of the Barr Scale

for Occupational Intelligence, and the Taussig Industrial

Classification. The proportion falling within each group

was matched as closely as possible.

4. Racial stock, as indicated by nativity of parents, was

also compared with the census report. The proportion of

native whites was found to be in excess of that reported for
.

the general population of the city. Possible explanations

for this discrepancy are discussed.

5. Exactly 50 boys and 50 girls were included at each age.

6. The testing was done by two examiners. In each age

group 25 of the cases were tested by Examiner A on both oc-

casions, 25 by Examiner B on both occasions, 25 were tested

first by Examiner A, then by Examiner B, and 25 first by Ex-

aminer B, then by Examiner A.

7. Cases were obtained from seven different sources as

follows: Of the total group of 495, 138 from voluntary ap
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plications, 82 by home visit and invitation, 120 from Infant

Welfare Clinics, 96 from day nurseries, 9 from the Family

Welfare Association, 40 from the Children's Protective Society,

and 10 from an orphanage. A high correlation was found

to exist between source of supply and paternal occupation.

8. An analysis of the cases not included in the main experi-

mental group justifies the belief that the selection has resulted

in the formation of a group which is reasonably representa-

tive of the child population of Minneapolis. A comparison

of the data presented in this and the following chapters with

corresponding conditions elsewhere will provide a basis for

determining with greater precision than would otherwise be

possible, how far and in what direction the standards derived

from this group may be expected to diverge from those ob-

tained from typical groups in other localities.

9. A description of the experimental conditions and the

general test procedure is presented, with particular attention

to methods which have been found useful in securing the maxi-

mum degree of cooperation on the part of the child.

10. A few minor departures from the standardised instruc-

tions for administering the tests have been made. These are

specifically noted and described.



CHAPTER III

ANALYSIS OF RESULTS: THE SCALE AS A WHOLE

Certain theoretical reasons for the inconstancy of the IQ
as obtained by retests were discussed in Chapter I. These rea-

sons were grouped under three main heads as follows:

1. Unreliability of the measuring instrument.

2. Actual fluctuations in the rate of mental growth, presum-

ably occurring as a result of variations in environmental stimu-

lation.

3. Varying emotional attitudes in the child.

Unreliability of the measuring instrument may be the result

of a number of different causes. Since the scale is expressed

in terms of relative rather than absolute measures, any ir-

regularities in the composition of the age groups upon which

the original standardization was based may be expected to

result in corresponding irregularities in the individual meas-

urements which are derived by comparison with these stand-

ards. Unreliability also results from lack of objectivity in

methods of giving and scoring the tests, effect of practice or

of specific coaching in individual cases, and similar adventi-

tious factors.

In this chapter an attempt will be made to show to what ex-

tent the factors just mentioned affect the reliability of the scale

as a whole. The reliability of the individual test items will

be considered in the following chapter.

VALIDITY OF AGE NORMS

Norms derived from itie main experimental group. Table

5 shows the means and standard deviations of chronological

ages at the time of the first test for the main experimental
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TABLE 5

MEANS AND STANDARD DEVIATIONS OP CHRONOLOGICAL AGB GROUPS BY SEX*

(Main Experimental Group)

Age 2 Age 8 Age 4

Boya Girls Total Boys Girls Total Boys Girls Total

Mean 2-0.0 1-11.8 1-11.9 2.11.3*2-11.3 241.3 40.2 4-0,1 40.1'

S.D. 3.8 3.4 3.5 3.8 3>2 3.5 3.5 3.6 3.5

*Age at time of first test, expressed in years and months.

TABLE <$

DISTRIBUTION OF MENTAL AGB& EARNED ON FIRST TEST BY AGE AND SEX
(Main Experimental Group)
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TABLE?

DISTRIBUTION OP MENTAL AGES EARNED ON SECOND TEST BY AGE AND SEX

(Main Experimental Group)

group. Table 6 shows the distribution of mental ages earned

by this group on the first test, and Table 7 of those earned on

the second test. Table 8 shows the distribution of IQs earned

on the first test, and Table 9 of the IQs earned on the second

test.
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Tables 5-9 show that the norms obtained by the original

standardization are somewhat too easy for this group at each

of the three ages studied. Kuhlman's own figures show a simi-

lar discrepancy. The mean IQs which he obtained were 108

for his two-year-olds,
106 for his three-year-olds, and 107 for

his four-year-olds.
Kuhlman states that these high figures

are due to the large number of "baby contest" children in-

eluded. If our group may be regarded as typical of Minne-

apolis children, it appears that some modification of the orig-

inal standards in the direction of more stringent requirements

is desirable. It will be shown later that incorrect placement

of tests at the five and six year age-levels is the main reason

both for the exceptionally high ratings of the four-year-old

group, and for the high variability of the three-year-olds.

The second ratings are in general higher than the first.

This tendency will be discussed in detail in a later section

of this chapter.

Sex differences.
On the first test the girls rank somewhat

higher than the boys at all ages, and this apparent superiority

is maintained on the second test at ages three and four. The

differences are in the same direction and approximately equal

in amount to those reported by Terman. (See The Measure-

ment of Intelligence, p. 69.) While the differences are too

small to be of practical significance,
the fact that they appear

to be as clearly defined among preschool-age
children as among

children of school age is a matter of fundamental importance.

The question of sex differences has been taken up in more

detail in a separate study.
1

Racial tfocfc. None of the children in tiki* group were

foreign-born of foreign stock. The data on racial origin are,

therefore, based upon birthplace of parents,
The number

i Florence L Goodenough, "The Conriatency of Sex Difference* in

Mental Traits at Variou* Age," Psychological Review, Vol. 34 (1927),

pp. 440-462.
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of cases of foreign-born parents is so small that the results

can be regarded as suggestive only. They have been summa-

rized briefly in Tables 10 and 11.

TABLE 10

MEANS AND STANDARD DEVIATIONS OP IQ ACCORDING TO NATIVITY OP FATBER
(Total group, omitting unsatisfactory tests; ages and sexes combined)

The question of natio-racial differences in mentality is one

which has aroused much interest during the past few years,

especially since the publication of the data derived from the

army intelligence tests. That certain immigrant groups and

their immediate descendants differ greatly in their perform-
ance on standard intelligence tests by the time they have

arrived at school age has been shown by so many independent
workers that, whatever may be its significance, the fact itself

can hardly be questioned. Up to the present time, practically
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no data on this subject derived from the examination of chil-

dren during the preschool years have appeared. Such a

study would be well worth while, since the nearer we ap-

proach the point of origin in our studies of behavior, the

more adequately can we explain our findings. Kelley
2

has

shown that school training has a tendency to decrease, rather

than to increase, certain differences previously found among

the members of a group, A study of natio-racial differences

among children who have not been subjected to the influence

of school training might do much to clarify our thinking

along these lines. The small amount of data which we have

TABLE 11

MEANS AND STANDARD DEVIATIONS OF IQ ACCORDING TO NATIVITY OF MOTHHB
(Total group, omitting unsatisfactory tests; acres and lexes combined)

All others, including unknown 1 945

Totale 475 380

8 T. L Kelley, The Effect of Nurture upon Native Differences (New

York: Macmillan Co., 1926).
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obtained has been presented,
not because of any intrinsic value

which it possesses,
but in the hope that it may serve as a stimu-

lus to further work in this field.

Paternal occupation and intelligence of offspring. Since

paternal occupation was the chief criterion used in selecting

cases for the main experimental group, it is interesting to note

the relationship between this factor and IQ. Table 12 sum-

marizes the data for all cases who were given two or more

satisfactory tests.
,

The reports of the army intelligence tests show a decided

relationship between score earned on the tests and occupa-

tional class. A similar relationship has been found between

the intelligence test scores earned by school children and the

occupational status of their parents.
8 These data show that

similar intellectual differences between social classes are to

be found among children of from two to four years of age.

The difference between the mean IQ earned on the first ex-

amination by the children of parents belonging to the pro-

fessional classes, and the corresponding rating for the children

of day laborers amounts to approximately
one and one-fourth

standard deviations of the total distribution of IQs for the

entire group. Considering the three age groups separately,

the difference is 1.5 standard deviations at age two; 1.4 stand-

ard deviations at age three; and 0.8 standard deviations at

age four. Since the number of cases at each age is small, the

apparent decrease in the difference between the groups with

increasing age is probably due to chance, but it is interesting

to note that it appears to be at least as well established at

the age of two as with the older children. Taken as a whole,

M. E. Haggerty and H. B. Nash, "Mental Capacity of Children and

Paternal Occupation," /. of Educ. Psychok Vol. 15 (1924), pp. 559-72.

Hector McDonald, "The Social Diitribution of Inteilijfence in the

Isle of Wight," Brit, /. of Piychol., Vol. 16 (W2S), pp. 123-29.

L. M. Tennan et al, Gemtk Studtet of Genius, Vol. 1, pp. 61-72.
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the findings show a most striking agreement with those re-

ported by Haggerty in the article cited, which is based upon

the examination of 6,688 New York State school children in

grades 3-8 inclusive. A study of Haggerty's data shows that

the difference between the median IQ of the 349 children from

the professional classes and the 745 children of unskilled

laborers is 1.4 standard deviations of the total' distribution

of the IQs in his group.
4

It appears from our data that, how-

ever intellectual differences between social classes may orig-

inate, they have at least become well established before the

age of two years, while the close correspondence between the

numerical results of the two studies affords strong presump-

tive evidence that the trait measured is one which is likely to

be affected little or not at all by later training. The signifi-

cance of this finding can hardly be overestimated,

TABLE 13

MEANS AND STANDARD DEVIATIONS OP IQ RATINGS BY SOURCE OF SUPPLY
(Total group, excluding cases of poor cooperation)

If we compare the ratings made by the different groups on

the second test, the differences are even more striking, owing

4 Haggerty reports only the median IQ for the separate groups. Since

the distributions appear to be nearly symmetrical, the use of this figure

with the standard deviation in place of the mean is not likely to have

introduced any appreciable error.
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FIGURE V
CHANCES IN IQ FROM FIRST TO SECOND TEST ACCORDWC TO PATERNAL
OCCUPATION (Expressed in tenths of standard deviation from the
mean of each distribution).
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to the fact that the children of the upper occupational classes

tend to make a greater gain in IQ from test to test than do

those in the lower groups. This interesting and curious point

will he taken up in some detail later on* The extent of the

tendency is shown graphically in Figure V.

It was shown in Figure II that paternal occupation and source

of supply are closely interrelated. It is not, therefore, sur-

prising to find differences in the mean intelligence level of

children obtained from various sources. The extent of these

differences is shown in Table 13. The question then arises,

whether these latter differences are purely functions of the

different distributions of occupational classes within the sup-

ply groups, or whether the source of supply in itself has

acted as a further selective factor through a tendency to in-

clude one or another of thfe intellectual extremes rather than

representative members of the various occupational groups.

, In order to test the latter hypothesis, a distribution was made

of the IQs of children of occupational groups III and IV

from each of the several sources of supply, and the means and

variabilities computed. The results are shown in Table 14.

A comparison of these data with those presented in Tables

12 and 13, shows that some further selection of the kind in-

dicated has been operative. It appears, however, to have af-

fected the selection about equally in both directions, and for

this reason it is probable that the norms for the total group

have not been greatly disturbed thereby.

Selective elimination. Figures III and IV show the number

of cases from each of the various occupational groups and

sources of supply who were eliminated from the main experi-

mental group, together with reasons for elimination. Since the

means and standard deviations of IQs earned on the first

test by the . eliminated cases are about identical with those of

the main experimental group, there is no reason for believing

that elimination has affected the results to an appreciable
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TABLE 14

COMPARISON OF IQ RATINGS EARNED OH TUB FIRST TEST BY CHILDREN OF
OCCUPATIONAL GROUPS III AND IV FROM DIFFERENT SOURCES OF SUPPLY

degree. Table 15, which gives means and standard deviations

of the IQ ratings for each of the three main groups, shows

clearly that this is not a chance result, but has been brought
about by maintaining a balance between eliminative factors

not under control (cases not retested) and those under con-

trol (revested cases not included in the .main experimental

group) through the use of a standard criterion such as is af-

forded by the distribution of paternal occupations. The great-

est amount of uncontrollable elimination has come from the

middle and lower occupational levels, while the controlled

elimination has come chiefly from the upper occupational
classes,

RELIABILITY OP THE SCALE AS A WHOLE

Change in IQ from first to second test. Figure VI shows

the distribution of changes in IQ from the first to the second

test for the total retest group according to examiners. The
mean algebraic change for this group was 4.9 points of IQ,
This is slightly greater than was found for the main experi-

mental group, for whom the corresponding figure was 44
points* The mean arithmetical change (disregarding sign)
for this group was 8,6 points; for the main experimental

group, 8.5 points. It has been mentioned before that the

tendency toward increase in IQ on the second test was found
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to be greatest for the four-year-olds and least for the two-

year-olds. The age differences in the arithmetical change are

in the same direction but are very slight in amount.

Figure VI shows no significant differences associated with

change of examiner. The one apparent exception is found

in those cases in which the first test was given by Examiner B,

the second by Examiner A, where the tendency toward an in-

crease of IQ on the second test is somewhat less than was

found for the other groups. If this difference were due either

to more lenient standards on the part of one of the examiners,-

or to differences in their respective ability to secure a maxi-

mum response from the children, a compensating tendency

in the opposite direction would be seen when the order of

FIGURE VI

CHANGES IN IQ FROM FIRST TO SECOND TEST ACCORDING TO EX-

AMINERS.
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examiners was reversed. This tendency is not apparent. The

true explanation seems to lie in the fact that this group of

cases includes a disproportionate number of children who

belong to the lower occupational groups. Table 12 and Fig-

ure V show that the gain in IQ rating from first to second test

is ordinarily much less for these children than for those who

come from the higher occupational groups.

In an attempt to ascertain the basis for this apparent dif-

ferential rate of gain, a number of hypotheses were tested.

A possible explanation is that the more intelligent children

may tend to profit by the first experience to a greater extent

than do those of less ability. This would be in accordance

with the results of certain laboratory experiments in learn-

ing, which have shown that in tasks involving the higher men-

tal processes, equalization of practice tends to increase, rather

than decrease, the differences originally found among the

members of a group.
5 In order to test this hypothesis the

correlations between initial IQ and gain or loss from first

to second test were computed for each of the three age groups

separately, and the raw correlations thus obtained were cor-

rected for regression by the use of the Thomson formula.6

5 G. M. Ruch, *The Influence of the Factor of Intelligence on the

Form of the Learning Curve," PsychoL Mon.9 Vol. 35 (1925), No. 160.

6 G. H. Thomson, "A Formula to Correct for the Effect of Errors of

Measurement on the Correlation of Initial Values with Gains," /. of Exper.

PsychoL, VoL 7 (1925), pp. 321-24

xy

r
ag

.

y
rx (S. D.2 ~S. D. (1 -rx) -S. D.2

Z (1 -rz)

Where x= measured initial value

y= measured gain

z measured final value

and r and r are reliability coefficients
X 35
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The results, which are given in Table 16, show that when

correction is made for the unreliability of the scale, a positive

correlation between initial IQ and gain is found to exist, al-

though this tendency does not appear in the uncorrected

values.

TABLE 16

CORRELATION BETWEEN INITIAL IQ AND CHANGE IN IQ FROM FIRST TO
SECOND TEST

(Total Retest Group)

*By use of Thomson formula.

A second possible explanation is to be found in the assump-
tion that the children of the upper occupational groups have

been unduly influenced by special training or coaching on

the test elements during the interval between tests. Such

training might, of course, be unintentional, amounting to

little more than persistent attempt on the part of the parent
who had some general acquaintance with die tests to satisfy

herself as to the child's actual ability. It is obviously impos-
sible to "ascertain with precision the extent to which such

training has taken place, but it seems reasonable to suppose
that it would be more likely to occur in those cases where
the parent was actually present during the examination and
thus had had an opportunity not only to become acquainted
with the nature of the test elements but to observe specific in-

stances of success and failure on the part of the child. In

nearly all cases the presence or absence of the mother was
recorded in the general observational notes made at the time
of the examination. In a few instances this fact was not

recorded. Since the presence of the mother was the excep-
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tion rather than the rule, it is highly probable that failure

to record ordinarily indicates that the mother was not pres-

ent However, for the sake of complete accuracy, such cases

have been treated separately. The relationship of presence

of mother to gain or loss in IQ is shown in Table 17. It

should be noted that cases in which the door between the

examining room and the room in which the mother was seat-

ed was left open have been included among those cases in

which the mother actually remained in the room, since this

arrangement frequently made it possible for her to overhear

the responses.

The children whose mothers were present at the time of

the first examination show no significantly greater tendency

toward increase of rating on the second examination than do

those whose mothers were not present. It seems unlikely,

therefore, that specific coaching has had any appreciable

effect upon the results.

An additional factor to be considered is the comparative

accuracy of the two tests. It is obvious that existent differ-

ences between groups will only be made apparent by means of

a suitable measuring instrument, and that in so far as the

results of the measurement are affected by chance, or by other

factors unrelated to the general field of inquiry, both the

means and standard deviations of the various sub groups will

approach more closely to the general mean and standard devia-

tion derived from the total distribution. If, therefore, factors

which are unrelated to either variable enter into the results of

one test more than the other, it is to be expected that, all other

conditions being equal, that test which is less affected by ad-

ventitious factors will show the clearest separation between

groups actually differing with regard to the trait in question.

This is, of course, simply another way of saying that the cor-

relation between two variables as obtained through the use of

fallible measuring instruments can never, except by chance,
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be greater than that obtained through true measurement, and

will ordinarily be appreciably lower. If an improvement in

the measuring instrument used for one variable is brought

about, either by an increase in reliability or in validity (with

reference to the particular trait considered) , the other variable

remaining as before, an increase in the obtained correlation

19 to be expected. This increase in correlation involves a

change in the slope of the regression line with a consequent

increase in the absolute difference between the means of the

positive and negative arrays. That such a difference in the

favor of the second of the two tests probably does exist in the

case under consideration is indicated by three distinct sources

of evidence: (a) the correlation between the ratings obtained

for the first and second tests as compared to those on the

second and third for 56 cases who were given a third test after

an appreciably longer interval; (b) correlation between half-

scales on each of the two tests corrected by the Spearman-

Brown formula; and (c) the internal consistency of the sepa-

rate items with the total, calculated by the method of biserial r.

It will be shown that the second and third of these criteria show

a distinct difference in favor of the second test, while the first

shows no significant difference between the two in spite of the

longer interval.

TABLE 19

RELIABILITY OF TOTAL SCALE AS DETERMINED BY THE CORRELATION BETWEEN
HALF-SCABES USING THE SPEARMAN-BROWN FORMULA

(Main Experimental Group)
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Reliability coefficients. Table 18 shows by ages and sexes

separately the correlation between the IQs earned on the first

and second tests for the 300 cases of the main experimental

group. Table 19 shows the reliability of the total, as calcu-

lated by the correlation between half-scales when corrected by

the use of the Spearman-Brown formula.

Neither of these methods is wholly satisfactory. The first

method may be criticized on the grounds that (a) it necessi-

tates a correlation between indices rather than between abso-

lute measures in order to allow for differences in rate of

growth, since at these early ages, such differences introduce

significant changes in the IQ even during the short interval

considered; (b) practice effect is not excluded; (c) apart

from practice effect in the ordinary sense of the term, some

children may profit by the first experience to the extent of

questioning other children or adults with regard to certain

points in the scale and thus increase their ratings on the sec-

ond test; (d) true fluctuations in rate of mental development

may occur during the interval between tests, hence lack of

correspondence of the two ratings is not necessarily an indi-

cation of lack of precision in the measuring instrument.

The second method, which is based upon the correlation

between half-scales corrected by means of the Spearman-
Brown formula, is equally open to objection though for differ-

ent reasons. Since no interval is involved, the correlation may
be calculated between the absolute number of tests passed in

each half-scale, and thus the error due to the use of indices

may be avoided; neither is there any real question of practice

effect. For complete validity, however, the formula requires

that the intercorrelations and standard deviations of the unitary

tests must be equal.
7 When only a single pair of unitary tests

7 See G. M. Ruch, Luton Ackerson, and Jesse D. Jackson, "An Empiri-
cal Study of the Spearman-Brown Formula as applied to Educational

Test Material," 7. of Ediic. PsychoL, Vol. 17 (1926), pp. 309-313.
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is employed, however, as in the present instance of correlation

between half-scales, it is customary to consider that the con-

ditions are sufficiently fulfilled for a single approximation if

the two half-scales are closely similar.
8

A source of error in the application of this formula which

may be of considerable importance, especially when the treat-

ment of data derived from young children is concerned, lies in

the fact that elements which are incident to the immediate

situation but are unrelated to the general field may bring

about a spurious increase in the magnitude of the coefficient

obtained. For example, such factors as shyness, irritability

due to temporary indisposition, etc. may affect the complete

situation to a marked degree on one occasion and little or not

at all on another occasion. It is quite true that in the final

analysis this is a question of the validity rather than of the

reliability of the measuring instrument; but it is also true that

the use of this method may introduce the rather confusing re-

sult of bringing about an apparent increase in reliability

through the operation of factors which decrease validity. "When

adequate criteria by which validity may be determined are

available, the matter becomes of less importance, since it is

then possible to check up the question of spurious reliability
9

arising through the introduction of factors unrelated to the

trait under consideration. Since no entirely adequate criteria

for the results of the mental examination of preschool-age

children are at present available (except the rather inconven-

ient one of waiting for the children to reach an age at which

tests whose validity has been established may be applied) , the

importance of careful investigation of the apparent effect

*T.L.Kdlw, Statistical Method. (New York: Macmillan Co., 1923).

See pages 205-207.

9 "Spurious" of course only in the sense of being unrelated to the

field of measurement.
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upon the test results of factors such as have been mentioned

can hardly be overestimated.

For the reasons which have just been discussed, the data

presented in Tables 18 and 19 should not be regarded as more
than approximations to the true value of the reliability coeffi-

cient. Nevertheless, a comparison of the different values ob-

tained shows certain extremely significant tendencies. The
correlation between half-scales is higher for the second test

than for the first at all ages and for both sexes. While the

difference is not great, the consistency with which it is main-

tained leaves little room for doubt that a true difference in re-

liability exists, since whatever doubt may be expressed as to

the complete suitability of the method, a comparison of the

two results is presumably entirely valid, inasmuch as the ob-

jections which may be put forth apply equally in the two in-

stances.

An almost equally consistent difference is seen when the

reliability computed on the basis of the correlation between
retests (Table 18) is compared with that derived by the half-

scale method. With the single exception of the four-year-old

boys, these coefficients are all lower than those calculated on
either of the two tests by the half-scale method. This is quite

contrary to the usual expectation. It has been said that under
usual conditions the correlation between retests may be safely
considered to constitute an upper limit for the reliability co-

efficient, while that derived by the Spearman-Brown formula
from somewhat dissimilar halves of a test would constitute a

lower limit.
10 The fact that in this instance the relationship

between the results obtained by the two methods has been
reversed makes it extremely likely that some factor or factors
not usually considered have entered into the situation. Kelley's

10 T. L Kelley, Statistical Method. See pages 203-204.
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comment on the general desirability of a fore-exercise may
well be considered here. (See reference just cited.)

SUMMARY

1. The Kuhlman 1922 Revision of the Binet Scale was given

to three groups of Minneapolis children aged two, three, and

four years respectively. One hundred cases were included in

each group. These children were selected to constitute a rep-

resentative sampling of the population of the city, on the basis

of a comparison between the distribution of paternal occupa-

tions with those reported by the 1920 census. Besides the 300

children selected on this basis, 195 additional children within

the same age range were given at least one examination, mak-

ing a total of 495 cases available for study.

2. Each of the 300 selected cases was given a second test

after an average interval of 5.9 weeks. The IQ ratings ob-

tained on the second test were, in general, distinctly higher

than those on the first. The mean algebraic difference between

the two ratings was 3.0 points for the two-year-olds, 3.2 points

for the three-year-olds, and 6.6 points for the four-year-olds.

It is shown that this tendency to gain in rating is not dis-

tributed at random, but is greatest for the children whose

fathers belong to the professional classes; while the children

of day laborers not only make no consistent gain, but on the

average show a slight tendency to rank lower on the second

test than they did on the first. Possible reasons for this ap-

parent discrepancy are discussed.

3. On both tests, the children whose fathers belong to the

upper occupational groups average distinctly higher in intelli-

gence rating than do those of the lower classes. While a similar

relationship between paternal occupation and intelligence of

offspring has previously been demonstrated in the case of
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adults, and also for school children, it is now shown for the

first time that individuals coming from the various social

classes present equal, if not even more marked differences in

intelligence as early as the age of two, three, or four years,

4 All tests were given by two examiners. In each age

group, 25 of the tests were made by Examiner A on both

occasions, 25 by Examiner B on both occasions, 25 first by

Examiner A, then by Examiner B, and 25 first by Examiner B,

then by Examiner A, Comparison of the results failed to re-

veal any significant differences which could be attributed to a

change of examiners.

5. The children were obtained from seven different sources

of supply, each of which is described. A high correlation was

found to exist between source of supply and paternal occu-

pation, but apart from its relationship to paternal occupation,

the source of supply operates as a further selective factor in

determining the average intellectual level of the children ob-

tained through its agency. The bearing of this fact upon the

representative character of the group under consideration is

discussed.

6. Data concerning other possible selective factors, such

as uncontrollable elimination and racial stock, are presented

and discussed.

7. The reliability of the scale as a whole is considered in

relationship to three possible methods of determination: (a)

changes in IQ from first to second test, (b) correlation be-

tween first and second test, and (c) correlation between half-

scales corrected by the Spearman-Brown formula. It is shown

that the mean algebraic change in- IQ from first to second

test averages 4.4 points and is greatest for the four-year-olds

and least for the two-year-olds. The absolute change, dis-

regarding sign, averages 8.5 points. The differences between

the three age-groups in respect to absolute change are in the
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same direction but much less in amount than was found true

with regard to the algebraic change. The correlation between

IQs earned on the first and second test for the total group of

300 cases was .820: .015. The reliability as determined by

the correlation between half-scales, using the Spearman-

Brown formula, averaged .870 for the first test and .905 for

the second test. Possible reasons for the discrepancy in the

findings by the two methods are discussed.



CHAPTER IV

ANALYSIS OF RESULTS: THE SEPARATE TESTS IN

THE SCALE

Since the reliability of a whole is obviously a function of

the reliability of the separate parts of which it is composed,

and since few of the tests in the Binet series have been studied

specifically with view to determining their reliability, the find-

ings to be presented in this chapter should be of especial

interest to research workers who are interested in test con-

struction. The following summarized statement indicates the

amount of data upon which results have been based.

The usual rule for complete testing, which requires the

establishment of a basal year at which all tests are passed and

continuation of testing until a year group has been reached

at which all tests are failed, was adhered to throughout, with

the exception of certain instances in which failure on a given
test was assumed on the basis of previous failure on an easier

test of the same type. These exceptions were specifically

noted and described at the end of Chaper II. In the course of

the two examinations, the two-year series of tests was given 611

times; the three-year series, 774 times; the four-year series,

809 times; the five-year series, 624 times; the six-year series,

376 times; the seven-year series, 333 times; and the eight-year

series, 172 times. These numbers are greatly in excess of

those reported by Kuhlman for the original standardization-

(See page 12 of the manual previously cited.)

The data have been treated with reference to the following

points: (1) the placement of the tests in year groups, (2) their

reliability as indicated by changes in success from first to

second examination, (3) internal consistency of the scale, as

indicated by the correlation of each of the separate tests with

the remainder of the scale, and (4) the motivating power of
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the various tests, as indicated by the apparent interest shown

by the children while taking them.

TABLE 20

PERCENTAGE SUCCEEDING WITH EACH OP THE SEPARATE SUBTESTS IN THE
SCALE BY AGE AND SEX BASED ON RESULTS OF FIRST TEST GIVEN

(Main Experimental Group)
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TABLE 20 (Continued)
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Placement of the tests in year groups. Table 20 shows the

percentages succeeding with each of the separate tests in the

scale at the time of the first examination, by ages and sexes

separately. These figures are based upon the main experimental

group.

On page 47 of the manual of directions, Kuhlman makes

the following comment with regard to the importance of cor-

rect placement of the tests:

"Theoretically these percentages [of passes at a given age

level] may vary from the ideally correct figure, provided that

they do so in equal amounts above and below, so that the

average for all the tests in the age-group will be correct for

the groups The misplacement of a few tests does

not affect the accuracy of the scale as seriously as it might

seem, and if the misplacements are distributed in the right way,

the accuracy may not be affected at all."

As far as group averages are concerned, this statement is

perhaps true, but that misplacement of tests may seriously af-

fect the accuracy of individual ratings can hardly be doubted.

Suppose, for instance, that two tests, actually belonging at the

four-year level, are placed in the three-year series and that

this is compensated for by placing two other tests, actually

belonging at the five-year level, in the six-year series. A child

makes a basal year of two. He passes seven tests at the three-

year level, five at the four-year level, but none at the five-year

level. The six-year tests are accordingly not tried. Had

they been given, it is quite possible that he might have passed

one or both of the two misplaced tests. Moreover, had these

tests been properly placed at the five-year level, the child

would then have been given a chance at the remaining tests

of the six-year series, and while it is improbable that he would

have passed more than one or two of these at most, it is by
no means certain that he would have failed on all. In other
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words, even though a balance is maintained with regard to

the direction of misplaced tests, individual errors may still

result through incomplete testing consequent upon the appar-
ent establishment of complete failure at too early an age-level.

Errors in the opposite direction may be brought about in a

similar fashion, through the establishment of a basal year at

too high a point and consequent automatic assignment of

credit for tests which, had they actually been given, might

very probably have been failed. With children of school age,

spurious gain or loss of credit on one or two tests affects the

IQ but little; at these early ages the difference may be quite

significant. At the age of three years, success or failure on a

single test affects the total rating to the extent of a little over

four points of IQ; while at the age of ten, a single test counts

for only slightly more than one IQ point. Moreover, mis-

placement of tests tends to increase the apparent "scatter" and

thereby lengthens the time required for testing without a cor-

responding improvement in accuracy. Correct placement of

tests, especially at the early ages, is therefore a matter of im-

portance.

Reliability of Separate Tests. k rough estimate of the com-

parative reliability of the various tests in the scale may be ob-

tained by comparing the frequency and direction of variation

in success from first to second test. Table 21 summarizes these

changes for the main experimental group. It should be noted
that some degree of positive change, i.e., from failure on the

first test to success on the second test, is to be expected as a
result of normal growth during the six weeks interval. Nega-
tive changes, or changes from success on the first test to failure
on the second test, theoretically should not occur. Exceptional-
ly frequent positive changes are also presumably an indication
of

unreliability.
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TABLE 21

POSITIVE AND NEGATIVE CHANGES IN PERFORMANCE ON THE VARIOUS SUBTESTS

(Main Experimental Group)

Note: By positive changes are meant cases in which children who failed on
a given test at the time of the first examination, passed it on the second.

Negative changes include cases in which a test that was passed on the first ex-
amination was failed on the second. Some degree of positive change is to be

anticipated as a result of normal growth during the six weeks interval; nega-
tive changes, theoretically, should not occur.
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TABLE 21 (Continued)
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Change in success from test to test was also tabulated with

reference to change in examiner. No statistically reliable dif-

ferences were found, but there were a few instances in which

the possibility of a difference in reliability associated with

change of examiner was indicated. These cases will be taken

up in connection with discussion of the individual tests at the

end of this chapter.

Internal consistency of the scale, as measured by the correla-

tion of the individual tests with the mental-age score earned on

the remainder of the scale, excluding the test under consider-

ation. Table 22 shows the correlation of each of the individual

tests with the remainder of the scale computed by the method

of biserial r. In interpreting these data it must be remem-

bered that low correlation of an individual test with the re-

maining total score is not necessarily an indication that the test

is either unreliable or invalid. A test which has few elements

in common with the remainder of the scale, but which shows

a high correlation with the criterion, is, for that very reason,

more valuable than another which merely duplicates other

items in the scale. However, in the absence of adequate

criteria by which validity may be judged, a test which shows

exceptionally low correlation with the total is ordinarily to be

regarded with some suspicion, especially if the reliability as

shown by retest is also low.

It is possible that these correlations have in some instances

been spuriously increased by the practice of assigning auto-

matic credit for all tests below the basal year and assuming

failure in all later tests after a year-group has been reached

at which all tests were failed. However, the amount of such

error is probably small. It is most likely to have occurred in

the case of tests of low reliability, such as VI 1, and VI 3,

where the obtained correlation with mental age may be quite

largely due to the fact that the more backward children had
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TABLE 22

INTERNAL CONSISTENCY:

BlSBBIAL CORBELATION OP EACH OP THE SEPARATE SUBTESTS IN THE SCALB
WITH MENTAL AGE SCORE ON REMAINDER OP THE SCALE

(Main Experimental Group)
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TABLE 22 (Continued)

Note: Correlations have teen computed for dichotomies within the range of

10-90 per cent.

dropped out at a lower level, hence were not given these

tests. The generally high correlations obtained for the three-

year-old group are due to the high variability of the mental-

age distributions for that group, a fact which has been men-

tioned before. (See Tables 6-7.)

Since only 100 cases are included in each group, corre-

lations based upon extreme dichotomies would have little or

no significance. We have, therefore, computed the correla-

tions only for those age-groups in which the proportion of

success on the test in question was within the range of 10-90

per cent

Attractiveness. An additional factor which must not be

overlooked in any consideration of test material is the intrinsic

interest of the task for children of the ages at which it is to

be used. Tests which become attractive only by virtue of the

artificial interest which can be aroused by a skillful examiner

are uncertain instruments at best, and are entirely unsuited to

the examination of little children who have not yet reached
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an age at which their own performance as such has any par-

ticular interest for them, and whose cooperation must, there-

fore, be secured through direct interest in the test itself. While

it is true that an examiner who is experienced in handling

children can, as a rule, stimulate some degree of interest in

an otherwise uninteresting task, it is unwise to rely exclusively

upon so variable a factor as this is likely to be.

In order to obtain some roughly quantitative data on the

relative attractiveness of the separate tests for .children at

these early ages, the examiners made a practice of indicating,

by means of a special symbol, those tests which the child

seemed particularly to enjoy, while tests in which interest

could be aroused only with considerable difficulty or which

seemed to provoke antagonism were marked with a different

symbol. These records were in all cases made at the time of

testing. Children were not questioned as to their preferences,

the judgment was made purely upon the basis of their spon-

taneous behavior. Tests were marked as "especially enjoyed"

in those cases where the child's response was accompanied

by laughter, by requests to "do it again," or by more than

ordinary absorption of attention. Spontaneous comments such

as "That's fun," "I like to do that," etc., were also frequently

made. Tests marked as "disliked" were those which the child

at firat refused to attempt or of which he tired almost imme-

diately after they had been begun, or those which were com-

mented upon in such ways as "Aw, that's no good>" "Don't

let's do that any more," and the like. Only rather outstanding

manifestations of preference or distaste were recorded. While

the data obtained in this way are obviously extremely crude,

they serve, nevertheless, to throw some light upon the highly

important factor of motivation in test performance.
In the two-year series, tests 4, 3, 5, and 1 are "liked" more

frequently than they are "disliked," and in the order mention-

ed. Test 2 is "disliked" four times as frequently as it is

"liked."
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Of the three-year series, tests 8, 7, 1, 5, and 2 are most fre-

quently "liked," while tests 6, 4, and 3 are most "disliked."

In the four-year series, the most-liked tests are 4, 8, 5, 6,

and 3. Test 2 is most frequently disliked, while tests 1 and

7 are rather neutral as regards attractiveness.

Test 8 is best liked of the five-year series. Test 5 is most

often disliked and test 7 is best described as bi-modal, since

some children evince strong antagonism toward it, while

others find it particularly interesting. Tests 1, 2, 3, 4, and

6 are of rather neutral interest.

The order of interest value for the six-year tests is 5, 4, 2,

and 7. Test 8, which is a more difficult form of the same type

as test V 7, also has a rather bi-modal distribution of inter-

est ratings, and tests 1, 3, and 6 are of neutral interest.

In the seven-year series, test 1 is most frequently liked, and

test 4 is most disliked. The remaining tests show neutral in-

terest value for our group.

It should be mentioned that tests which are either much too

easy or much too difficult are usually quite neutral in their

interest value for young children. Tests which are too easy

are likely to be performed in a rather hasty, perfunctory fash-

ion, while those which are entirely beyond the child's compre-

hension, although they seldom arouse interest, are also far

less likely to bring forth negativistic reactions than is the case

when the child understands what is required from him but

does not want to do it. For example, we have not infrequently

found children of two and three who show considerable ill

temper over the three-year test of repeating sentences, but who,

if the five-year series has to be given, respond merely with a

rather vague stare or an uncertain "What?" which is in marked

contrast to the vigorous "I won't" brought forth by the sim-

pler situation of the same kind. The comparative infrequency

of pronounced affective reactions to the tests at the upper

age-levels is to be attributed to the youth of the subjects

rather than to the nature of the tasks.
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SUMMARY OF RESULTS ON THE INDIVIDUAL TESTS

Eighteen-months series. Our data are inadequate to en-

able us to evaluate the tests at this ag^-level since so large a pro-

portion of our subjects earned a basal year of two years or

over, that the eighteen-months tests were not given. On

a priori grounds, it seems somewhat unfortunate that three

out of the five tests in the age group have to do with the

child's eating habits, especially in view of the fact that train-

ing probably plays a large part in determining the exact age

at which a child learns to drink from a cup or to use a spoon.

These tests are, moreover, inconvenient to give in the labora-

tory, and test 4 (spitting out distasteful solids) is likely to

arouse an emotional state which may carry over to other tests.

We have credited these three tests on the basis of parents*

reports, a procedure which is always open to question, since

maternal fondness may often lead to an overestimation of the

child's actual proficiency.

Test 3 (Use or understanding of speech) can usually be

scored on the basis of incidental observation, a fact which

is of distinct advantage with children at this age. Practi-

cally all of our two-year-olds pass this test.

Test 5 (Recognition of objects in pictures) is difficult to

score consistently. On several occasions when both exam-

iners were present during the giving of the test, they have been

unable to agree as to the scoring. The directions for scoring

read, "Passed if the child shows marked signs of recognition

or interest by gaze or vocalization." Just how marked these

signs must be, how long-continued the gaze, or what the na-

ture of the vocalization, is difficult to say. Some of our

eighteen-months-old children gaze intently at practically any

object presented, others of apparently equal or more advanced

development may be unable or unwilling to focus the atten-

tion upon any one thing for more than a few seconds. Nearly
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all our cases gave some degree of attenticfn to the pictures as

shown, but die significance of this was frequently uncertain.

Unless a more objective scoring system can be devised, it ap-

pears questionable whether or not the tekt should be retained

in the scale.

Two-year series. Test 1 (Pointing o,ut objects in pictures) .

This test ranks exceptionally high on all counts. It is unusual-

ly reliable, there being no instances of negative change from

test to test, and the number of positive changes is probably

not excessive, since in several instances these occurred after

marginal failure at the time of the first test. Cases of marked

interest in this test occur four-and-a-half times as frequently

as those of active dislike for it. As a matter of fact, mani-

festations of dislike for this test are almost entirely confined

to very young or backward children who completely fail to

comprehend what is wanted. The biserial coefficient of corre-

lation with the total mental age is above .85 for each of the

two examinations. The test is correctly located at the two-

year level.

Test 2 (Imitation of movements). This test is decidedly

less reliable than the preceding one. There are 6 instances

of negative and 14 of positive changes recorded for the 100

two-year-olds in the main experimental group. Twenty-one

per cent, or more than one out of every five of the two-year-

olds manifested active dislike for this test and only 4 per cent

showed special interest in it. It is also more frequently dis-

liked than liked by the three-year-olds, and the four-year-olds

are generally indifferent toward it. The correlation with the

total mental age is also lower than for test 1, especially on

the first examination. There is, moreover, reason to believe

that this correlation would be still lower if it were not spuri-

ously increased through the operation of emotional factors,

especially negativistic attitudes. The test is passed by 52 per

cent of our two-year-olds.
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Test 3 (Comprehension
of directions). This test ranks

high in reliability ind in interest value. Its correlation with

the mental-age scon on the remainder of the scale is not high

(A6 on the first elimination)
and its location in the scale

appears to be too hljh.
It was passed by 88 per cent of our

two-year-olds at the ^me of the first test, and by 97 per cent

of the same group s% weeks later. It is probably worth re-

taining at a lower agiUevel.

Test 4 (Drawing a Circle). This test is very difficult to

score consistently, a fad! which probably accounts for its low

reliability. There are n$re changes in rating, both positive

and negative, from first ^o second test, than for any other

test in the two-year series.
%
The trouble appears to lie in part

with the method of administering and scoring the test. The di-

rections given in the manual are as follows:

(a) Place a piece of paper before the child, and make one or two

rough circles on it as the child wa^cjies. Then give the child a pencil

and make some more circles, as you say to the child, "You make some."

Urge and repeat a number of times, if necessary.

(b) Take the child's hand with the pencil in it, and make a few rough

circles for him. Release his hand and say, "Now you make some,"

imitating the motion above the paper at the same time.

Scoring. Passed if the child makes some effort, with sufficient suc-

cess to show that he is trying to make a circle in either a or b.

It is seen that in the directions for administering, the amount

of urging, the number of trials, and the amount of manual

guidance are left largely to the discretion of the examiner.

The scoring is also decidedly subjective, since it is frequently

very hard to determine just what level of performance is to be

considered as "some effort" or "sufficient success." We have

scored a vertical scribble as failure, but there are many cases

in which the strokes are widely separated, so that a circular

scribble is approximated, and the two performances are very
hard to distinguish.
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In spite of its low reliability, the test correlates well with

mental age. The biserial coefficient of correlation for two-

year-old children was .736 on the first test and .576 on the

second, and its interest value is very high. It is too difficult

for our two-year-olds, of whom only 43 per cent succeed

with it, but in its present form, it is too easy for age three. If

manual guidance were not pfermitted, and the scoring were

made more objective and somewhat more stringent, it would

probably become an extremely useful test for three-year-olds.

Test 5 (Removal of wrapping from food before eating).

The change in method of administering this test was described

in Chapter II. As we have given it, the test is far too easy

for our two-year-olds, of whom 96 per cent succeed with it.

This is in accordance with GeselPs findings, whose procedure

corresponds fairly closely to ours. Sixty per cent of his

cases passed the test at 12 months, nearly all did so at 18

months. Apart from its incorrect placement, the test ap-

pears to be a good one. It is reliable and its interest value

is also high. Because of the small percentage of failures,

the correlation with mental age was not computed.

Three-year series. Test I (Enumeration of objects in pic*

tures). This test, which has formed a part of practically

every revision of the Binet which has appeared, seems to be

rather less reliable than has generally been supposed. There

is a suggestion that this unreliability is, in part, a function

of very slight changes in manner of administering the test,

since 5 of the 6 cases of negative changes occurred when the

tests were given by different examiners. It is the writer's

opinion that the difficulty is in part due to the requirement that

three or more objects must be named spontaneously, that is,

without further questions or urging after the first direction has

been given. The extremely docile or phlegmatic child is

likely to be somewhat handicapped by this procedure, and
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temporary fluctuations of mood or of interest may also affect

the result. Variations in the length of time allowed for re-

sponse, or in the amount of urging given on the first pic-

tures shown, are also factors in the situation, since if the

child is urged to go on until he has named a large number of

objects on the first picture, he is more likely to name several

objects on subsequent pictures than if he is permitted to stop

after naming one 01 two on the first, and success in a single

picture is all that is required for credit. Neither the length of

time permitted for r&ponse nor the amount of urging to be

given is specified in the manual.

The test ranks very high in interest value and shows a rapid

increase in percentage of success with increasing chronologi-

cal age, a fact which is suggestive of high validity. On the

two examinations, its correlation with mental age averages

.61 for two- and three-year-fold children taken separately. It

is passed by 78 per cent of our three-year-olds.

Test 2 (Pointing out parts of the body). The change in

method of giving this test was described in Chapter II. As

we have given it, the test shows higher reliability than any

other in the three-year series, there being only 2 cases of

negative change and 17 of positive change. These all occur

at the two-year level. Its interest value is also high, and its

correlation with the total mental age in the case of two-year-

old children was .68 on the first test and .79 on the second

test. It is too easy for age three but is a very valuable test

for two-year-olds. Sixty-eight per cent of our two-year-olds

succeed with it. The rapid increase with age, from 68 per cent

at age two to 98 per cent at age three suggests a high validity

as well.

Test 3 (Giving the family name). The reliability of this

test is distinctly lower than that of the two foregoing tests

in the series. In our main experimental group, there were

11 instances of negative change and 24 of positive change
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recorded for this test. Recency of training appears to be an

important factor. We have questioned the parents of a num-

ber of the children who made unexpected failures on this test

and have frequently received such answers as "Why, I don't

believe we've asked him to tell his name very lately. He

used to know it," or "I had him trained so that if he got lost

or anything, he could tell his name and telephone number.

He could do that when he was only two, but I've been busy

lately and haven't drilled him on it
5 *

Considering its low reliability, the correlation of this test

with mental age is surprisingly high, averaging .79 for the

three-year-olds and .54 for the four-year-olds on the two ex-

aminations. Its interest value is low. Dislike was manifested

on 4 per cent of the 774 occasions that the test was given, and

positive interest on only 1 per cent. The increase with chrono-

logical age is rapid, ranging from 9 per cent of success at

age two, to 62 per cent at age three, and 92 per cent at age

four.

Test 4 (Repetition of a sentence of six syllables). Our

main experimental group shows 13 instances of negative

change and 33 of positive change in success on this test. This

is the highest proportion of variability in performance record-

ed for any of the three-year tests. The test ranks very low

in interest value, positive interest being recorded for only

2 per cent of the cases, while active dislike was manifested

by 9 per cent. Emotional factors are presumably in part re-

sponsible for its unreliability. Imperfect enunciation, which

often makes it difficult to determine whether or not errors in

repetition have been made, raiders the scoring difficult in many
instances and is likely to be an additional source of unre-

liability. The test shows an unusually rapid increase with

chronological age, from 9 per cent succeeding at age two to

61 per cent at age three, and 96 per cent at age four. The
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average correlation with total mental age is .69 for the three-

year-old gr<?up
on the two examinations.

Test 5 (Naming familiar objects). The test shows fair

reliability, there being but 4 instances of negative change

and 23 of positive change recorded for our group. It ranks

high in interest value, especially for the two-year-olds, and

in the case oi the two-year-olds the correlation with mental

age averages #8 for the two examinations. In difficulty, it

grades about Ifelf way between the two- and three-year age

levels. It is passed by 45 per cent of the two-year-olds and

90 per cent of tie three-year-olds. Our data suggest that in

a year scale it isVorth a double credit. If two-year credit

were given for three correct responses, and three-year credit

for five correct responses, it would appear to be correctly

placed.

Test 6 (Repeating two numerals). Apart from its low in-

terest value (10 per cent "disliking" with only 2 per cent

"liking"), the test compares well with most of the others in

the series. It is more reliable than test 4, which also involves

verbal repetition, and has an average correlation with mental

age of .79 for two- and three-year-old children. The increase

with chronological age is very rapid; 25 per cent of the two-

year-olds, 85 per cent of the three-year-olds, and 100 per cent

of the four-year-olds succeed with it

Test 7 (Naming pictures from memory) . This test is very

reliable, there being but two instances of negative change
recorded. Its interest value is also high, and its correla-

tion with mental age is .85 for the three-year-olds and .52

for the four-year-olds. The increase with chronological age is

very rapid. None of the two-year-olds and only 27 per cent

of the three-year-olds succeed with it, but 83 per cent of the

four-year-olds do so. The test belongs at age four rather

than at age three. Apart from the error in placement it is

one of the best in the series.
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Test 8 (Tracing a square) . This test is similar to the For-

teus maze tests. Its reliability is somewhat uncertain. Only

a single instance of negative change is recorded, but the num-

ber of positive changes is greater than for any other test in

the three-year series. Its interest value is exceptionally high,

fewer than 1 per cent of the cases showing dislike for the task

as compared to 11 per cent who show positive liking for it.

Its correlation with mental age averages .85 for three-year-

olds but only .43 for four-year-olds-. Since only 17 per cent

of the three-year-olds pass the test, while 82 per cent of the

four-year-olds do so, the difference in the magnitude of the

correlation coefficients at the two ages may be interpreted as

meaning that acceleration in a performance of this kind is a

more significant indication of mental development than is re-

tardation. The test belongs at the four-year level.

Four-year series. Test 1 (Giving sex) . Terman places this

test at age three, and as 54 per cent of our three-year-olds

and 89 per cent of the four-year-olds succeed with it, the

three-year series would seem to be the preferable location.

Its reliability is not high; there are 10 instances of negative

change and 26 of positive change recorded for our main

group. Neither interest nor dislike is displayed toward the

test as a rule. This is probably due largely to the fact that

it requires but a single word response and holds the child's

attention for only an instant. Its correlation with mental

age averages .73 at age three but only .43 at age four. We
have sometimes suspected our four-year-olds of an attempt to

play a joke upon the examiner by purposely giving a wrong

answer to this test. It is difficult to check up such a suspicion

without suggesting the answer, or at least implying that the

first answer was incorrect, which, in this case, amounts to the

same thing.

Test 2 (Repeating three numerals). This test is passed

by 59 per cent of our three-year-old children and by 94 per



84 THE KUHLMAN-BINET TESTS
N

cent of the four-year-olds. Terman places it as an alterna-

tive test at the three-year level. It is decidedly unreliable,

there being 16 cases of negative and 34 of positive changes

recorded for our main group. Its average correlation with

mental age was .67 for three-year-old children. Its interest

value is low, the ratio of "liking" to "disliking" being as 1

to 7.

Test 3 (Comparison of lines) . This test, which both Ter-

man and Kuhlman have placed at the four-year level, was

passed by 14 per cent of our two-year olds, 60 per cent of the

three-year-olds and 92 per cent of the four-year-olds. It ap-'

pears, therefore, to belong at age three rather than at age four.

In reliability it ranks decidedly low, there being 25 instances

of negative and 32 of positive change recorded for our main

, group. It stands fairly high in interest value, less than one-

half of one per cent of the cases showing active dislike

for it, while positive liking was manifested by 5 per cent.

At age two, it correlates with total mental age to the extent

of .55; at age three the correlation is .67. Perhaps more rigid

scoring would decrease the chance error; apart from its low

reliability, it appears to be a valuable test.

Test 4 (Discrimination of forms) . This test is one of the

most reliable in the four-year series, there being but 5 in-

stances of negative and 25 of positive change recorded for

our group. It is correctly placed at age four and shows a

very rapid increase with chronological age. None of the two-

year-olds, 16 per cent of the three-year-olds and 73 per cent

of the four-year-olds succeed with it. The correlation with

mental age averages .94 on the two examinations for the three-

year-olds, and .65 for four-year-olds, and it ranks higher in

interest value than any of the other tests in the four-year

series.

Test 5 (Tracing irregular form). This test is correctly

placed at age four. It appears to be only slightly more dif-
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ficult than test 8 of the three-year series, to which it closely

corresponds in type. It is passed by 66 per cent of the four-

year-olds, while test III 8 was passed by 82 per cent. It

ranks well in interest value, with 7 per cent positive reactions

and less than one-half of one per cent negative. It resembles

III 8 in that the number of negative changes in success from

test to test is low, and the number of positive changes high.

The average correlation with mental age on the two examina-

tions is .58 for the four-year-old group.

Test 6 (Recognition of forms). Like the foregoing, this

test shows a high proportion of positive changes in success,

but few negative changes. It is rather difficult for our four-

year-olds, of whom only 46 per cent succeed with it. With

slightly more rigid requirements, perhaps three successes out

of five instead of two, it would undoubtedly scale at the five-

year level. The average correlation with mental age is .66

for four-year-old children, and the interest value is high.

The required time for exposure of the small forms in this

test seems to us to be too long. Even with continual urging,

few of our subjects could be induced to fixate the card during

the full 10 seconds. It would be well worth while to try out

the results of a five-second exposure.

Test 7 (Comprehension) . This test also appears to be less

reliable than others in the scale. There were 12 instances of

negative and 26 of positive change in our main experimental

group. Its correlation with total mental age averages .55 for

the four-year-olds, but its interest value is low, with 3 per

cent of the cases showing dislike for it, as compared to only

1 per cent who seemed to enjoy it. It is rather easy for age

four, but is better placed there than at age three, since only

38 per cent of the three-year-olds succeed with it, while 85

per cent of the four-year-olds do so.

Test 8 (Naming pictures from memory) . This test is simi-

lar to test 7 in the three-year series, but is more difficult,
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since four pictures are used. It is rather difficult for our four-

year-olds, of whom only 48 per cent succeed with it. If an

additional set of pictures were used and three out of four

successes required, it would perhaps scale at the five-year

level. Our results show 34 instances of positive and 7 of

negative changes in success in this test. Its correlation with

mental age averages .60 for four-year-old children. Its inter-

est value is very high, with 13 per cent showing positive re-

actions as compared to only 1 per cent of negative reactions.

Since our group included no children who were more than

four-and-a-half years old, the results for the tests in the age

groups ahove four have reference only to their value for

younger children. Nevertheless, since the ratings of the three-

and four-year-old children are in part determined by these

tests as well as by those standardized at the earlier ages, the

findings will be discussed here.

Five-year series. Test 1 (Counting four pennies). This

test, except for the final question, "How many are there?"

is also used in the Stanford Revision, where it is placed at

the four-year level. The addition of the final check question

greatly increases the difficulty of the test, and in many cases

appears to be a source of confusion to shy or timid chil-

dren, who seem inclined to interpret it as an indication that

their original counting was incorrect. Only 26 per cent of our

four-year-olds pass the test when it is given in this form, which

is a considerably lower percentage than is reported by other

workers when the check question was not used. This is one of

the few tests in the scale for which a greater number of nega-

tive than of positive changes in success are recorded, and these

negative changes are, as a rule, traceable to failure on the

check question. However, the correlation with mental age is

.67 for the four-year-old children, and this compares favor-

ably with the other tests in the year group. It has little



THE SEPARATE TESTS 87

positive interest value, but does not arouse negativism or

other indications of active dislike.

Test 2 (Copying a square). In the Stanford Revision

this test is located at four years, but only 1 success out of 3

trials is required and the scoring is much more liberal. By
Kuhlman's requirements, only 8 per cent of our four-year-

olds succeed with it. Because of the few successes, correla-

tion with mental age was not computed. Its reliability for

four-year-old children is not high. Of the eight cases who suc-

ceeded with it on the first test, two, or 25 per cent, failed to

score on the second test given six weeks later. The one three-

year-old child who succeeded on the first test failed six weeks

later. Its interest value is rather low, but this is probably in

part due to its difficulty for children at these early ages. Positive

enjoyment was manifested in only 2 per cent of the 664 times

that the test was given, but instances of active dislike were

also very infrequent.

Test 3 (Comparison of weights). Kuhlman's requirement

of only 4 successes out of 6 trials introduces the possibility

of chance success. In the Stanford Revision, the requirement

is two successes out of three trials, with the proviso that, in

cases where the examiner suspects chance to have played a

part, the test is to be repeated. It is our belief that the test

would be materially improved if the requirement were three

successes out of three trials or five successes out of six trials.

Our data show 36 instances of positive change and 8 of nega-

tive change among the 200 children in the three- and four-

year-old groups. The number of positive changes is higher

than for any other test in the yeai group. Its high correla-

tion with mental age (.79 for three-year-old children and ,58

for four-year-old children) suggests that if its reliability were

improved, it would be an unusually valuable test. It is passed

by 50 per cent of our four-year-old children and would be bet-

ter placed at age four than at age five. Its interest value is
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fair, with 3 per cent "liking" as compared to less than half

of one per cent "disliking" it.

Test 4 (Making rectangle with two triangles). This test

has been included in nearly all revisions of the Binet and has

been generally placed at the five-year level. This placement

is probably correct, as 30 per cent of our four-year-olds suc-

ceed with it. It ranks rather low in reliability, with 11 in-

stances of negative and 23 of positive changes among the 200

three- and four-year-old children in the main experimental

group. There is a possibility that this unreliability is in part

associated with change of examiners, since 8 of the 11 in-

stances of negative change but only 6 of >the 23 instances of

positive change occurred when the tests were given by different

examiners. This suggests the possibility of slight differences

in administrative procedure, which interfered with normal

practice effect when the test was repeated.
1

The correlation with total mental age averages .57 for four-

year-old children. At this age its interest value is not high;

it would probably be greater for older children. However,

negativistic reactions are rare.

Test 5 (Repetition of a sentence of ten words) . This test

is probably more reliable than the foregoing. There were only
6 cases of negative change and 25 of positive change recorded

for our three- and four-year-old children. The average cor-

relation with mental age was .73 for three-year-olds and .59

for four-year-olds. It is disliked by 5 per cent of the cases

the beginning of the experiment, the examining procedure was

thoroughly gone over by the two workers and methods of giving and

scoring the tests were compared. Each examiner then observed about 20

complete examinations as given by the other. Doubtful points were dis-

cussed freely throughout the experiment. Subsequent checking up of the

methods on this and other tests showing somewhat dissimilar results

failed to reveal any differences which could be defined, but minor dif-

ferences may, nevertheless, have existed.



THE SEPARATE TESTS 89

and liked by only 2 per cent. It is passed by 50 per cent of

our four-year-olds and probably belongs at this age-level

rather than at age five.

Test 6 (Definition according to use of object)* Our records

show 9 cases of negative and 30 of positive changes in suc-

cess on this test. Its correlation with mental age averages

.87 for the three-year-olds and .56 for four-year-olds. Two

per cent of the cases are recorded as "liking" and 1 per cent

as "disliking
9*

this test. The test has been included in practi-

cally all revisions of the Binet and has usually been located

at age five. This is probably a correct placement, though 45

per cent of our four-year-olds pass it

Test 7 (Tapping blocks in irregular order) . This is a modi-

fication of the well-known Knox cube test. Kuhlman's in-

structions provide that the blocks are to be tapped with the

forefinger rather than with a fifth cube as in the original test.

Our experience indicates that the original procedure is prefer-

able. The sharp click made by the contact of the two cubes

is arresting to the child's attention and adds an element of

interest which is absent when the forefinger is used.

The cubes are frequently misplaced in tapping. Punctilious

children are sometimes inclined to stop and replace them be-

fore completing a series of taps. This constitutes an unfor-

tunate interruption which may affect results. If a separate

set of cubes, glued to a wooden base as in the original Knox

test were substituted, this source of distraction would be re-

moved and a more nearly uniform situation would be pro-

vided.

As given, the test shows fair reliability, there being 7 in-

stances of negative and 32 of positive change recorded. The

average correlation with mental age is .57 for four-year-old

children. Positive liking is recorded for 3 per cent and active

dislike by 5 per cent of the cases to whom it was given. It is

passed by 41 per cent of our four-year-old children.
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Test 8 (Naming the primary colors) . This test, which has

been quite generally located at age five is passed by 19 per

cent of our four-year-olds. Its interest value for our children

is higher than any other of the five-year tests. It is "liked"

by 8 per cent of the cases and "disliked" by only 1 per cent.

The correlation with mental age is only .39 for four-year-old

children. It is comparatively reliable, there being only 4

instances of negative and 15 of positive changes recorded.

Six-year series. Test 1 (Distinction between right and left) .

On the first test, 6 three-year-old children and 23 four-year-

olds passed this test. On the second test, 4 of the 6 three-

year-olds and 11 of the 23 four-year-olds failed with it, while

21 cases who had failed on the first occasion passed it Chance

appears to be a predominant factor in determining the result.

With so low reliability the correlation with the remainder of

the scale could hardly be expected to be high. It averages

,31 for four-year-olds, and this is perhaps in part spurious

for the reason mentioned in an earlier paragraph. The test

does not seem to be worth retaining in the scale.

Test 2 (Aesthetic comparison). This test has a greater

number of positive changes but fewer negative changes than

the foregoing. Its correlation with mental age averages .91

for three-year-olds and .55 for four-year-olds. The high cor-

relation at age three is in part spurious a result of its in-

correct placement at age six, so that only the brightest of the

three-year-olds had a chance to try it. Terraan places it at

age five and requires 3 successes out of 3 trials. Kuhlman

places it at age six and credits either 3 of 3 or 5 of 6 suc-

cesses. It is passed by 48 per cent of our four-year-olds,

and the number would probably have been greater if all had

had an opportunity to try it. With the more lenient scoring
method used here, it should probably be located at age four.

It ranks high in. interest value; with 7 per cent "liking" and

none "disliking" it
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Test 3 (Distinction between morning and afternoon). On
the first occasion 10 three-year-olds and 39 four-year-olds

passed this test. On the second test 4 of the 10 three-year-

olds and 16 of the 39 four-year-olds who had passed the test

six weeks previously, failed with it; but 12 three-year-olds and

19 four-year-olds who had formerly failed, now passed it. It

has been stated that children who have not actually grasped

the time distinction usually repeat the last word, hence, in

formulating the question the incorrect answer is always placed

last. While there is undoubtedly a tendency toward this form

of response in young children, our results make it appear very

doubtful whether the tendency is sufficiently strong to justify

the inclusion of a test of the alternative response type in a

scale where high reliability is needed. The low correlation

with the remainder of the scale (.36 for four-year-old chil-

dren the comparatively high figure of .83 for three-year-olds

is spurious for reasons previously stated) is additional evi-

dence of its doubtful value.

Test 4 (Recognition of mutilation in pictures). There are

only 4 instances of negative change and 23 of positive change
in success on this test. The average correlation with mental

age is .56 for four-year-old children and its interest value is

high, with 7 per cent "liking" and none "disliking" it.

Test 5 (Execution of three simultaneous commands) . This

test, which is placed at age six by Kuhlman, was passed by 51

per cent of our four-year-olds, and would seem, therefore,

to belong at age four. It shows only fair reliability, with 8

instances of negative and 34 of positive changes. It should

be noted in this connection that the commands used by Kuhl-

man differ from those in the Stanford Revision. The Kuhl-

man form of the test is "Go put that chair over there against

the wall, then put this key on the chair, then close (or open)

the door.'* The directions are repeated once. We have felt

that the first command introduces an element of inconstancy
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into the situation, since it is not always possible to provide

a chair of such size and weight that a small child can move it

without effort when testing is done outside th& regular labora-

tory. It is, of course, true that no great effort is required

from the child even if an ordinary adult-size chair is used;

nevertheless, the comparative inconvenience of the task may,

by serving as a distraction, affect his performance on the two

remaining commands*

The test ranks exceptionally high in interest value, with 14

per cent of the cases "liking" it, as opposed to only 1 per

cent who "dislike" it The correlation with mental age av-

erages .61 for the four-year-old children on the two examina-

tions.

Test 6 (Counting irregular series of four to six taps) . For

our children, this test is the most difficult one in the six-year

series. None of the three-year-olds and only 4 of the four-

year-old children passed it on the first examination, and 3 of

these failed to pass it on the second examination, while 7 addi-

tional cases who failed to pass it on the first occasion did

so on the second.

Test 7 (Folding a square of paper three times). This test

was passed by 14 of our four-year-olds on the first occasion

but 6 of these failed to pass it six weeks later. It correlates

with mental age to the extent of .62 in the case of four-year-

old children and ranks fairly high in interest value, with 4

per cent "liking" it and 1 per cent "disliking."

Test 8 (Tapping blocks in irregular order) . This test is

similar to test V 7, except for the increase in difficulty. It is

passed by 15 per cent of our four-year-olds. There are 4

instances of negative and 13 of positive changes recorded. It

correlates with mental age to the extent of .65 with four-year-

old children, but ranks rather low in interest value with 4 per

cent "disliking" and only 3 per cent "liking" it.
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Seven-year series. Test 1 (Picture description). This test

is passed by 23 per cent of our four-year-old children. It is

very probable that the change in manner of adminstering the

test is in part responsible for this high percentage. Unless

the rate of increase with age is much less rapid than for most

tests in the scale, it seems highly probable that the test really

belongs in the five-year, or at most, in the six-year series.

Its reliability is only fair; there are 9 instances of negative

and 23 of positive changes recorded for it. Its interest value

is high, with 8 per cent "liking" it and none "disliking," but

the correlation with mental age on the remainder of the

scale is comparatively low only .38 for four-year-old chil-

dren.

Test 2 (Naming the first four coins). This test was passed

by 1 three-year-old child and by 8 four-year-olds on the first

examination, but 5 of these 9 children failed to pass it on the

second examination. It was "liked" by 3 per cent of the cases

and "disliked" by less than half of 1 per cent.

Test 3 (Telling the number of fingers). None of our cases

passed this test on either examination.

Test 4 (Repetition of five numerals). This test was passed

by 20 per cent of our four-year-olds and by 2 of the three-

year-olds on the first examination, which suggests that it may
be standardized at too high a level. There were only 4 in-

stances of negative change, but 28 of positive change recorded

for our group. Its interest value is low, with 4 per cent of

the cases "disliking" it and only 2 per cent "liking" it. Its

correlation with mental age is rather high, averaging .60 for

the four-year-olds on the two examinations.

Test 5 (Comparing two objects from memory). Only 3

of our four-year-olds passed this test on the first examina-

tion, and 2 of these failed to pass it six weeks later, at which

time it was passed by 3 additional cases.
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Test 6 (Giving word opposites). This test was passed by

one four-year-old child on the first examination, who failed,

however, to pass it on the second occasion. Four other chil-

dren passed it at this time.

Tests 7-8 (Repeating three numerals backward and drawing

a diamond from copy) . None of our cases passed these tests

on either of the two occasions.

Eight-year series. None of the tests in this series were

passed by any of the children in our groups on the first ex-

amination. On the second examination, tests V and VI (word

opposites and giving similarities) were each passed by one

child in the four-year group.



CHAPTER V

ADDITIONAL FACTORS AFFECTING THE RELIABILITY

OF THE SCALE

The data presented in the foregoing chapters have to do

with the general reliability of the scale as an instrument for

the measurement of mental development in children of pre-

school age. The question of possible fluctuations in mental

growth-rate, and the effect of varying emotional attitudes upon

test performance will be discussed briefly in the sections which

follow.

FLUCTUATIONS IN MENTAL GROWTH-RATE

Changes in the growth-rate of individuals. Our data are in-

adequate to determine the extent to which variations in indi-

vidual mental growth-rate are likely to occur, owing to the

comparatively brief interval between the two tests and the ir-

regularities in the standardization of the scale, which were

pointed out in Chapters III and IV. Even were these diffi-

culties not present it is doubtful whether or not fluctua-

tions other than those of a very gross nature extending over

a considerable period of time or involving actual mental de-

terioration can be detected by the instruments now available.

It must be remembered that our units of mental measurements

are not absolute terms such as feet or inches, but relative;

that they have no meaning in and of themselves, but merely

serve to relate the performance of an individual to that of

a supposedly typical group of the same age.

Apart from all questions of instrumental error, changes

in mental growth-rate cannot be determined by our present

methods unless these changes take the form of personal idio*
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syncrasies or are related to some constant factor or factors,

the presence or absence of which is known. We do not know,

for example, how the absolute amount of growth from age

two to age three compares with that from age three to age

four. We can only say that certain intellectual tasks can be

performed by the average child at the age of two while certain

others cannot, as a rule, be accomplished until three or four;

and on the basis of these observed facts, it is possible to de-

termine the general level of performance most typical of any

given age, i.e., to establish a series of mental-age norms.

These norms, however, cannot be directly compared with each

other, since there is no reason for believing that the quanti-

tative differences between the successive developmental steps

are equal. Moreover, since the scales are made up of a large

number of different elements in which the time normally re-

quired to accomplish the gain from step to step varies greatly

according to the type of material used1

(compare Table 20),

unusual proficiency or deficiency in one or another of these

special types of performance affects the total rating to an

unequal extent at different periods of development. It ap-

pears obvious, therefore, that individual changes in rating may
be due to any of a rather large number of different causes

which are inherent in the method employed for measurement

rather than in the individual measured.

Even though all of the separate items in a test were per-

fectly reliable in a statistical sense and though a maximum

degree of cooperation were invariably obtained from all sub-

jects, it would still be unsafe to assume that temporary fluctua-

tions in obtained ratings represent actual changes in the rate

1 In the absence of absolute scales of measurement, it is, of course,

impossible to determine whether these differences are due to actual

differences in the rate of development of different mental functions or

to unequal spacing of the measured steps. The effect upon the mental

rating is the same in either case.
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of development of the individual rather than inequalities in

the distribution throughout the scale of tasks of different'

types, or of those in which the stages measured are unequally

spaced for difficulty. It would appear, therefore, that a re-

liable determination of the presence or absence of individual

changes in mental growth-rate must wait upon the develop-

ment of more precise instruments than any which are now

available.
2

Changes in the mental growth-rate of selected groups. In

spite of these difficulties and others of a similar nature, it is

nevertheless at least theoretically possible, provided certain

specific requirements can be met, to determine the effect of

artificially imposed conditions upon the rate of mental growth,

as this is measured by intelligence tests. These requirements

may be enumerated briefly as follows: (1) the factor to be

considered must be subject to objective measurement and ex-

perimental control, (2) all individuals should be measured

both before and after the experimental period, (3) a sufficient

number of cases must be included in the experiment to give

statistical reliability to the results, and (4) the findings should

be further verified by comparison with a control group known

to be similar to the group under consideration in all essential

respects except the trait to be studied.

If the first condition is unsatisfactorily met, relationships

actually existing may become obscured as a result of imper-

fect segregation of groups varying in regard to the character-

istic studied, while the personal prejudices or emotional bias

of the investigator may lead to such a classification of the data

as to give apparent support to erroneous conclusions. Unless

measurement of the same individuals both before and after

the experimental period is possible, it is necessary to exercise

extreme caution in the interpretation of data based upon com*

parisons between groups whose original standing is unknown,

2
Except, of course, in certain types of distinctly pathological cases.
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Equal conservatism becomes necessary when some cases drop
out in the course of the experiment so that not all are included

in the final measurement. Unless it can be shown that the

eliminative factors are unrelated to the field of measurement,

it is unsafe to assume that changes in the group ratings are

due to factors experimentally introduced rather than to selec-

tive elimination.

At first thought, it may seem that if selective elimination

could be avoided, and if the subjects were measured both be-

fore and after the experimental period, that a special control

group would become unnecessary. This would be true only if

the experimental group were known to constitute a strictly

representative sampling of the general population, and ade-

quate growth norms for such a group were available. Under

those circumstances, the required control factor is effectively

provided by the norms themselves, unless the factor under con-

sideration or some correlated factor has been operative in the

establishment of those norms. For example, it is obviously

impossible to determine whether school training affects the

results of an intelligence test by comparing the intelligence

quotients of unselected individuals at the time of school en-

trance with those earned after a period of school attendance,

since any effect which the training may have had would pr<e-

sumably have entered into the performance of the individuals

used in the original standardization to an equally marked de-

gree.

Variations in normative standards may come about in many
ways,, and quite unexpected results are not infrequently ob-

tained through their uncritical acceptance as a final basis, for

comparison. As an illustration, we may take the case of an

intelligence test standardized upon school children just before

the age limit of compulsory attendance was increased from
fourteen to sixteen years. Since, on the average, the children

who remain in school beyond the compulsory attendance limit
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represent a distinctly higher intellectual class than those who

leave, it is almost certain that the norms for the ages above

fourteen would be much too high, and that as a result the

change in the attendance law would bring into school a large

number of children spuriously rated as very backward. More-

over, the intelligence quotients of younger bright children

would be expected to undergo a sudden drop at the 'point

where the mental ages coincide with the change in the compo-

sition of the original age groups. Since in actual practice,

it is rarely possible to ascertain how closely a given experi-

mental group corresponds to that used in the derivation of

norms, the use of a special control group upon which com-

parisons may be based is obviously desirable. The validity

of the conclusions drawn from such a comparison will then

rest upon the degree of fundamental similarity of the two

groups in the outset, and .the extent to which experimental

conditions have been controlled.

Effect of nursery-school training upon intelligence-test per-

formance* The method just described has been used in an

attempt to determine whether environmental stimulation of the

kind provided by the nursery school has any appreciable ef-

fect upon intelligence-test scores. The data are based upon

a comparison of changes in IQ of a group of 28 children after

a year's' attendance at the nursery school conducted by the

Institute .of Child Welfare, University of Minnesota, with the

corresponding changes in an equal number of paired controls.

As regards age,, the nursery-school children are divided into

two distinct groups: a younger group, whose ages at the time

of school entrance ranged from 2 years, months, to 2 years,

6 months, and an older group, whose ages at entrance ranged

3 See "A preliminary report on the effect pf mtfsery-school training

upon the intelligence-test ratings of young children" by Florence L
Goodenough in the Year Book of the National Society for the Study of

Education, 1927 (Vol. L).
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from 3 years, 3 months, to 4 years, 2 months. In home back-

ground and social status they rank somewhat above the aver-

age of our main experimental group. Fifty-four per cent of

the cases are drawn from occupational groups I and II and

only 7 per cent from groups V and VI. These children were

tested with the Kuhlman Revision for the first time about six

weeks before the opening of the nursery school, and the sec-

ond test was given within a week after entrance. A third test

was given near the end of the school year. Each of the nur-

sery-school children was paired off against another child, not

in the nursery school, who had been given two examinations

during the fall in the course of the main study. These chil-

dren were also given a third examination after an interval

equal to that which had elapsed in the case of the nursery-
school children. Pairing was made on the basis of the follow-

ing characteristics: sex, age, IQ on each of the first two tests,

interval between tests, paternal occupation, education of par-

ents, and nativity of parents.

The results have been presented in detail in the article

cited. They may be summarized briefly as follows. The mean

IQ found by averaging the results of the first two tests given
to the younger group of nursery-school children was 112.5

and for the control group of the same age, 112.6. On the

third test, which was given approximately six months after

the second test, the mean IQs were 122.4 for the nursery-
school children and 120.6 for the control group. The nursery-
school children made an average gain of 9.9 points of IQ; the

control group 8.0 points. The older group of nursery-school
children earned a mean rating of 115.6 on the first two tests,

and of 128.1 on the third test; the control group means were
116.8 on the first two tests and 125.6 on the third test. The

nursery-school children in this age group gained on the aver-

age 12.5 points of IQ; the control group 8.8 points. The dif-

ferences are in favor of the nursery-school children in each
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instance, but they are so small as to be well within the lim-

its of chance. The two greatest individual gains were made by

control-group children, and the three greatest individual losses

also occurred among the control group.

A second check upon the effects of the nursery-school train-

ing is afforded by the correlation between actual number of

days' attendance at school and gain or loss in IQ. These

correlations were calculated for the two groups of nursery-

school children. The total range of attendance for the younger

group was from 27 to 111 days, with the mean at 73 days and

standard deviation of 25.7 days. The correlation between gain

in IQ and number of days' attendance was +-279- The at-

tendance of the older group of children ranged from 50 to 109

days, with the mean at 87 days and standard deviation of

14.8 days. For this group, the correlation between gain in

IQ and number of days' attendance was -.009, Since there

were only 14 cases in each group, neither of these correlations

can be regarded as significant.

The question of the effect of training was also considered

with reference to possible qualitative changes in order of de-

velopment of specific functions, as indicated by the compara-

tive percentages of success and failure on the individual tests

made by children in the nursery school and those in the control

group. The scale was also gone over with the nursery-school

teachers, who rated each test according to the extent to which, in

their judgment, it was likely to be affected by the special ac-

tivities of the nursery-school curriculum. No differences which

could be regarded as significant were found.

Because of the small number of cases and the relatively

brief duration of the training period, the results which have

been reported justify only the most tentative conclusions.

There is, however, no valid indication that environmental stimu-

lation of the kind afforded by this particular nursery school

for the length of time considered had any appreciable effect
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upon intelligence-test performance. Later findings with a

larger number of cases and a more protracted period of train-

ing may show changes which are not at present apparent.

The data obtained in this brief study are of value chiefly as an

illustration of the extent to which spurious factors may op-

erate to give an appearance of changes in the mental-growth

curve which do not exist in fact, and to point the need for

rigid control of experimental conditions if valid conclusions

are to be reached.

The relation of length of interval between tests to changes

in IQ. Since the interval between the first and second test

was so brief, the data can be considered as significant only in

regard to the question of direct memory, or practice effect in

a rather limited sense. It is reasonable to suppose that the

shorter the interval, the more effective would be the recall,

and that accordingly a negative correlation might be found

between length of interval and gain. Table 23 shows the cor-

relation between length of interval and gain in IQ, also be-

tween length of interval and absolute change, without regard

to its direction, for the 380 cases in the total retest group.

The range of intervals between tests for this group is from

4 to 18 weeks.

TABLE 23

CORRELATION BETWEEN DIFFEBENCES IN IQ RATINGS ON THE Two TESTS AND
LENGTH OP INTERVAL BETWEEN TESTS

(Total Reset Group)

Age 2 Age 3 Age 4 Total

Cases 122 126 132 380
"

Algebraic difference and r .201 +.172 +.365 +,111
interval P.K .059 .060 .058 .035

Cases 122 126 132 38fT

Absolute difference (dis-

regarding sign) and in- r .024 +.046 , .322 .104

terval RE. .060 .063 .058 .035

None of the correlations obtained at ages two and three
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are large enough to be significant. At age four, the correla-

tions are approximately six times the probable error, but the

relationship is the opposite of that which was to be expected

on the basis of the foregoing hypothesis. The explanation

probably lies in the spurious increase in rating with age, to

which attention has previously been called.

Further evidence as to the relationship between length of

interval and change in IQ is afforded by a comparison of the

rank-order correlations between the IQs earned on the first

two examinations and those earned on the second and third

for the 56 cases who were given a third test. Since no signifi-

cant differences were found between the nursery-school chil-

dren and the paired controls as regards tendency to gain or

lose in IQ rating, the two classes have been thrown together,

but the age groups have been kept separate. It is reasonable to

suppose that, since the interval between the first and second

tests was less than one-fourth as great as that between the

second and third, changes in growth-rate would be more like-

ly to occur during the latter interval than during the former,

and that corresponding differences in the magnitude of the cor-

relation coefficients might thereby result. Table 24 shows the

correlations between the IQs earned on the three successive

tests.

TABLE 24

BANK ORDER CORRELATION BETWEEN IQs EARNED ON THREE SUCCESSIVE TESTS

Tests 1-2 Tests 1-3 Tests 2-3

Younger group (28 cases) .693 .763 .820

Older group (28 cases) .940 .844 .835

The results expressed in Table 24 are somewhat ambiguous,

due to the small number of cases included in each group.

Changes in the relative positions of the various members of

the group with respect to each other are apparently more

frequent among the younger group of children than among
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the older ones, and this is in accordance with data presented in

the foregoing chapters. But the differences in the correla-

tions obtained between successive tests for the same age-groups
are well within the limits of chance; and if the mean values

for the two age-groups are considered, they are practically

identical There is no evidence that fluctuations in develop-

ment of such magnitude or frequency that the predictive value

of the IQ would be seriously invalidated thereby have oc-

curred in these groups within the period of time considered.

THE EFFECT OF EMOTIONAL ATTITUDES UPON INTELLIGENCE
TEST PERFORMANCE

Method of Approach. Since no objective means for the

measurement of emotional attitudes which could be used dur-

ing the test situation has been devised, the only practicable

method appeared to be a rating scale* This method is open
to many obvious criticisms, which need not be gone into here.

It is, however, unquestionably superior to the "general im-

pressions" or "personal opinion" which have formed the basis

for most of the discussion of this question up to the present

time, since such impressions are all too frequently based upon
the recollection of one or two outstanding cases rather than

upon an impartial survey of an unselected group. The excep-

tional is then likely to be confused with the usual, and the na-

ture of the conclusions is determined chiefly by personal bias.

While it is of course quite impossible to do away completely
with the subjective element in rating, the method unquestion-

ably has the following advantages as compared to the "general

impression":

1. The ratings are made at the time of testing, thus

avoiding errors due to lapses of memory.
2. They are based upon overt behavior, defined in as

objective terms as possible.
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3. Conclusions may be based upon an unprejudiced

examination and summary of all the data for all the

cases, and need not be unduly weighted by the memory of

a few outstanding examples.

For the purposes of this study it was felt that no advantage

would be gained by an attempt at over-fine discrimination as

to modes of behavior. It was found possible, however, to dis-

tinguish at least three fairly well-defined behavior-traits which

were believed to be symptomatic of emotional states or atti-

tudes that might be expected to affect the test performance.

These traits will be referred to as shyness, negativism, and dis-

tractibility. It is of course recognized that, particularly in

the case of the first two, the underlying emotional factor may

frequently be the same, but since the overt behavior-manifes-

tations are quite different, it was felt that it would be de-

sirable to make the distinction. Ratings on all three traits

were recorded for all cases at the time of testing, A further

rating on general cooperativeness was given, which included

not only a sort of weighted estimate of the combined effect up-

on test performance of the traits just mentioned, but also took

into consideration the apparent degree of interest and effort

and any other pertinent factors.

Shyness or timidity, Ratings on this trait were given as fol-

lows: A rating of 3 to those children who, on being first

brought to the examining room, cried or clung tightly to the

mother, refused to look at toys or to speak, and in whom some

residual effect of the initial reaction, indicated by mydriasis

of pupils, tendency to whisper responses, unwillingness to

have mother leave the room, or anxiety as to her whereabouts

if she did so, persisted throughout the examination. A rating

of 2 was given to children who required more than the usual

time to adjust to the situation in the beginning, but who show-

ed no indications of real fear, and who, once the preliminary

adjustments had been made, talked freely, did not object to
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having the mother leave the room, and in whom no residual

effect of the initial behavior could be observed thereafter.

Children who came to the examining room readily without

the mother, or who were willing to have the mother leave

the room within a moment or two, and who appeared entire-

ly at ease throughout the tests were given a rating of 1.

A summary of the data on this trait for the 380 cases in the

total retest group
4 reveals a number of interesting points. The

correlations of the ratings given on the two examinations are

surprisingly high; roughly calculated by the method of un-

like-signed pairs, the coefficients appear to be above .9 for

each of the three age-groups when the tests are given by the

same examiner, and but slightly lower when there was a

change of examiner. The ratings on the second test tend to be

lower (indicating less shyness) than those on the first, which

was of course to be expected. There is some improvement
with age. On the first test, 65 per cent of the two-year-olds,

75 per cent of the three-year-olds, and 82 per cent of the four-

year-olds were given a rating of 1. On the second test, how-

ever, the age difference practically disappears, with 86 per
cent of the two-year-olds, 84 per cent of the three-year-olds,
and 89 per cent of the four-year-olds rated 1. Fewer than 5

per cent of the cases at any age were rated 3 on either examina-

tion, No sex differences and no relationship between shyness
and paternal occupation were found*

The correlation between change in IQ and change in rating
on shyness was calculated for the three age-groups separately.
At age two the correlation was found to be +-339; at age three,

+.125; at age four, +.572. The average is +,355. Since the

data for both variables are derived through the use of fallible

measuring instruments, the true relationship is presumably
4 This number does not include the 15 cases whose cooperation was so

clearly unsatisfactory that the test results have not been included in

any part of the statistical treatment. See page 13.
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in excess of that indicated by the figures just given, The

point of immediate practical importance, however, is this:

that at least for the two examiners who took part in this

study, the accuracy of a prediction as to change in IQ9 based

upon observed changes in behavior as here described^ would

be but little better than sheer guess (k .874).

Negativism. This form of behavior was frequently, though

by no means invariably, an accompaniment of that which we

have classified as "shyness," but it also appeared in children

who showed no indications of shyness as we have defined the

term. Ratings were given as follows: A rating of 3 when

the child responded to more than half the tests by saying

"No," or "I don't want to," or by silence, so that cooperation

could be secured only by the aid of much urging, subterfuge,

bribery, or similar methods. A rating of 2 was given to chil-

dren who showed opposition to certain tests in the scale, but

in general responded readily* Children who responded

promptly throughout the examination, and were willing at

least to attempt whatever they were asked to do were given a

rating of 1.

As with the foregoing trait, the correlations between the

ratings on the two examinations are very high (averaging

above .9) and are slightly higher when both tests are given

by the same examiner than when there is a change of ex-

aminers. Age differences are in the same direction and, on

the first test, about equal in amount to those reported for shy-

ness, but contrary to the findings on the former trait, these

differences do not disappear when the second test is given,

and there is only a small amount of improvement from test to

test at any age.

There is apparently a sex difference. The mean rating for

the boys is higher (indicating greater tendency to negativ-

ism) than is that for the girls at every age on the first test,

and at ages three and four on the second test. When the data
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are subjected to further analysis, however, the gross sex dif-

ference is found to be secondary to a social difference, which

operates unequally for the two sexes. Among the boys, the

greatest amount of negativism is found in the upper occupa-

tional classes. This is clearly true for ages two and three

on both tests; at age four the differences are less apparent

because of the relatively infrequent appearance of this form

of behavior at that age. Even there, however, the mean rat-

ing of Groups I, II, and III combined is higher (more nega-

tivistic) than the mean of Groups IV, V, and VI combined,

on each of the two examinations. For the total group of boys,

the means for the successive occupational classes are 1.56,

1.85, 1.44, 1.28, 1.08, and 1.17 on the first test and 1.47, 1.36,

1.27, 1.19, 1.08, and 1.09 on the second test. The difference

between the mean rating of the first three classes and that

of the last three is more than three times the standard error

of the difference for both examinations. This fact, taken in

conjunction with the consistency of the findings for the three

age-groups on the two examinations, leaves little room for

doubt that the difference is a true one.

The findings for the girls are very different. There is no

very consistent difference between the social classes in respect

to this trait, though there is some indication of a trend in the

opposite direction to that which was found for the boys, i.e.,

more negativism among the children whose fathers belong

to the lower occupational groups. The differences are, how-

ever, within the limits of chance. When the sexes within the

same occupational groups are compared with each other, it

is found that in Groups I, II, and III the boys show more

negativism than the girls; no sex difference is discernible in

Group IV, and in Groups V and VI the girls are more nega-

tivistic than the boys. These facts are shown graphically in

Figure VII.
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FIGURE VII

MEAN RATINGS ON NEGATIVISM BY SEX AND PATERNAL OCCUPATION
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It is interesting to compare these findings with a report by

Levy and Tulchin.
5 In a group of 561 cases ranging in age

from six months to five years, they found the females to be

more resistant than the males at all ages except at thirty

months. Their cases were obtained almost entirely from the

lower occupational classes, farmers and miners predominat-

ing. Their data lead them to the conclusion that resistance

is an innate behavior reaction. Taken in a literal sense this

can hardly be doubted; nevertheless, the finding of such well-

6 David Levy and S. Tulchin, "The Resistance of Infants and Chil-

dren During Mental Tests,'* Journal of Experimented Psychology, Vol. 6

(1923), pp. 304-322 and Vol. 8 (1925), pp. 209-224.



110 THE KUHLMAN-BINET TESTS

marked differences between social classes, together with the

fact that these differences are distributed in so dissimilar a

fashion between the two sexes renders it very difficult to

escape the conclusion that, at least in its overt manifestations,

the reaction is one which is highly subject to modification by

training.

Correlations between changes in the ratings on negativism

and changes in IQ from first to second test were as follows:

at age two, +.417; at age three, +.187; at age four, +.465.

The average is +.356.

Distraetibility. A rating of 3 was given to those children

whose attention could not be kejpt upon one thing for more

than a few seconds at a time. These children, as a rule, were

hyperactive, continually jumping up from the table and run-

ning to inspect something in the room, pulling out drawers of

the desk, or snatching materials. A toy would be glanced

at or handled for an instant, then thrown aside. Continual

chattering on irrelevant subjects was a characteristic form of

behavior of the older children in this group. A rating of 2

was given to children who showed greater control of physical

activity than those just described; i.e., for the most part re-

mained in their chairs or at least standing by the table, but

who were unusually likely to be diverted by noises from the

hall or by a chancfe sight of the contents of a desk drawer,

and who showed only momentary persistence at any given

task. Children who remained quietly seated during the ex-

amination, gave good attention to directions, and were not

unduly distracted by outside stimuli were given a rating of 1.

The correlations between the ratings on the two successive

examinations average .8 and are apparently not at all affected

by a change of examiners. The ratings show only a slight

tendency to improve from test to test, but this tendency is

consistent for both sexes and at all ages. Both age and sex

differences are apparent; the younger children of both sexes
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being rated as more distractible than the older ones and the

boys more distractible than the girls. No consistent rela-

tionship between this trait and paternal occupation was es-

tablished.

There is no indication that, as the test situation was han-

dled, behavior of this sort affects the IQ adversely. The cor-

relations between change in rating and change in IQ were

-.273 at age two; -.075 at age three, and +.082 at age four.

These are all within the limits of chance. The practice of

both examiners was not to attempt to restrain the over-active,

excitable child too rigidly, but rather to seize upon a favor-

able moment for presenting each test, make certain that the

attention was gained and held for the time being, and to permit

almost unlimited freedom of activity between the tests.

General cooperativeness. Since these ratings were intended

to represent a composite estimate of a rather large number

of different factors, it was thought best not to attempt specific

definition of the several steps, but to use instead a series of

simple descriptive terms which would permit the examiner

to base her rating upon the total behavior of the child during

the test situation. Ratings were given as follows: excellent,

good, fair, poor, very poor.

The self-correlations of the ratings on the two examinations

are somewhat lower than was found for the more specifically

defined traits. The average for the three age-groups is .600.

The correlations are somewhat higher when the tests are given

by the same examiner on both occasions, than when there is

a change of examiners, the comparative figures being .673 and

.527. Since the means and standard deviations of the ratings

by the two examiners agree very closely, it would appear that

the difference is to be attributed largely if not entirely to a

difference in the relative importance which was ascribed to

the various modes of behavior by the two examiners, ie., to

a difference in weighting.
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The ratings on the second, examination show an improve-

ment in cooperativeness as compared to the first at all ages

and for both sexes. At ages three and four, the girls are rated

as more cooperative than the boys, but at age two the differ-

ence is in favor of the boys. This may be a true difference,

since Levy found that for his cases the age of maximum re-

sistance to the test situation was 18 months for the girls and

30 months for the boys. Some relationship between these rat-

ings and paternal occupation is apparent. The differences are

less marked than was found in the case of negativism, but they

follow the same pattern and probably indicate the extent to

which negativism has affected the ratings.

Correlations between change in rating on cooperativeness

and change in IQ are positive but low. At age two the cor-

relation was -f"135; at age three, -J-.100; at age four, +.271.

These correlations are lower than was found for either shy-

ness or negativism considered separately. It seems probable

that the lower reliability of these ratings as compared to those

for the traits which were more rigidly defined in the outset

may be in part responsible for these low figures. It was stated

in an earlier paragraph that precise definitions were avoided

in this instance because it was felt desirable to leave the ex-

aminer free to base his ratings not only upon the usual types

of behavior which might be included in a definition, but also

upon unusual forms not unlikely to be foreseen or defined, but

which might, nevertheless, have considerable bearing upon
the outcome. The results obtained suggest that objectivity of

definition, even at the risk of too narrow limitation of mean-

ing, is a desideratum of first importance in a rating system.

Diurnal variations in test efficiency. Among the many
studies dealing with the effects of fatigue upon mental work,
there have been few which have considered the question of

possible diurnal variation in the ability to perform tasks of

the kind included in the ordinary intelligence test, and none,
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so far as the writer is aware, in which the subjects have been

children of preschool age. Such studies are obviously needed,

since at these early ages emotional control is so little de-

veloped as to render it highly unsafe to generalize upon the

basis of experimental work carried out with older children or

with adults.

Our study is not well adapted to determining the likeli-

hood of the occurrence of diurnal variation in test perform-

ance for two reasons. In the first place, since it was de-

sired to study the reliability of the tests when given under

conditions as nearly optimum as could be obtained, a special

effort was made to schedule all examinations at such an hour

that the child's daily routine would be as little disturbed as

possible. This resulted in a much greater number of tests

being given at certain preferred hours, while at other hours

the number of tests was so small that no conclusions would be

justified. Moreover, since the factors limiting the hours at

which tests could be given were not the same for all sources

of supply, it became necessary in treating the data to make a

further subdivision on this basis, with the result that the

number of cases upon which the separate determinations are

based has been still further reduced. Because of the inequali-

ties in standardization of the scale, and the difference in nor-

mal practice effect at different ages, separate treatment of the

results for the various age-groups would have been desirable,

but the size of our group did not warrant this division. With

the exception of the early afternoon hours, however, at which

an unduly large proportion of four-year-old children whose

afternoon-nap habit had been discontinued were examined, the

examinations are distributed over the day without reference

to age, hence it is unlikely that combining ages has had any

material effect upon the results obtained.

Table 25 shows the mean IQs earned by children examined

at various hours of the day. In this table, Group A includes
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all cases examined at the Institute laboratory; Group B in-

cludes cases examined at day nurseries and the orphanage

group; Group C, cases examined at the Infant Welfare Clin-

ics. Each of these groups is homogeneous so far as factors

limiting the hours at which examinations could be made are

concerned.

Examination of Table 25 shows no reliable differences

between the IQs earned by children of similar supply groups

who were examined at different hours. The afternoon ratings

tend to be slightly higher than those made during the morn-

ing, but this difference is almost certainly spurious, a result

of the excess of four-year-old children tested at that time, for

whom the established norms are especially lenient. While

it would not be safe to assume, on the basis of these findings,

that the hour of the day at which a preschool-age child is

examined has no bearing whatever upon the quality of his

performance, it appears that, granted such precautions as were

observed in this study, the hour of the examination is at most

a factor of very minor importance. This conclusion is fur-

ther borne out by a study of the changes in IQ earned by the

same children when the two examinations were given at dif-

ferent hours. There is no one hour which appears to be con-

sistently superior to any other hour. Nevertheless, the pos-

sibility that a greater number of cases or a more adequate

measuring instrument might have revealed differences which

are not at present apparent is suggested by the fact that when

the arithmetic mean of the changes in IQ earned by the 109

cases in the total retest group who were given both examina-

tions at the same hour is compared with the corresponding

figure for the 271 cases whose second examination was given

at a different hour from the first, it is found that the latter

group shows a mean variation of 10.4 points of IQ as com-

pared to 8.5 points for the group who were given both tests

at the same hour. The difference is 2.29 times its standard
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error and would occur by chance only about once in one hun-

dred times.

SUMMARY

1. The possibilities and limitations of intelligence tests

as instruments for detecting the presence of fluctuations in the

mental growth-rate of individuals and of selected groups are

discussed.

2. Changes in the IQs of a group of 28 children after a

year's attendance at a nursery school are compared with the

corresponding changes in an equal number of children select-

ed to resemble the nursery-school children in respect to age,

sex, IQ at the beginning of the study, paternal occupation,

education of parents, and nativity of parents. Intervals be-

tween tests were the same for both groups. The results do

not warrant the assumption that environmental stimulation

of the kind considered in this study has any appreciable effect

upon the rate of mental growth.

3. The relationship of length of interval between tests to

change in IQ is considered. No significant relationship was

found within the limits of interval employed in this study

(4 to 32 weeks).

4. Ratings on certain forms of emotional behavior as dis-

played during the test situation were given to all children at

the time of testing. Separate ratings were given on each of

the following traits: shyness, negativism, distractibility, and

general cooperativeness. A summary of the results shows that

the ratings on the first three traits were highly reliable, in the

sense that there was little change in the ratings for the same

individual on the two examinations, while those on the fourth

trait were somewhat less reliable; that there is some improve-
ment with age on all four traits as well as a general tendency
to improvement from first to second examination. Correlations

between change in rating and change in IQ average +.355 for
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shyness, +.356 for negativism, -.089 for distractibility, and

-(-.169 for general cooperativeness. No sex difference could

be detected with regard to shyness. Apparent sex differences

in negativism were shown to be secondary to social differences

in the behavior of the sexes. In occupational groups I, II,

and III the boys were more negativistic them the girls, in

group IV, no sex difference could be detected, and in groups
V and VI the girls were more negativistic than the boys, though
the latter difference was not statistically reliable. The boys

were somewhat more distractible than the girls. In general

cooperativeness the girls were superior to the boys at ages three

and four, while at age two the boys were superior to the girls.

5, Diurnal variation in mental efficiency as a possible fac-

tor influencing the test results was considered both with regard

to the mean IQs earned by children who were examined at

different hours of the day, and with regard to changes in IQ
from first to second test when these tests were given at dif-

ferent hours. The results do not indicate that diurnal varia-

tion of such magnitude as to affect the results of the test in

any practically significant degree is likely to occur, provided
that the child's habitual routine of meals and sleep is not in-

terfered with, though there is a suggestion that minor varia-

tions may be present. Further investigation of the question

is needed.



CHAPTER VI

EXTREME CHANGES IN IQ

Examination of the records for the 380 cases in the total

retest group reveals a total of 14 instances in which the gain
in rating from first to second test amounted to 25 or more

points of IQ, while at the other extreme there are 15 cases

which showed a loss of 12 points or more. It was thought
that a comparison of the data for these two groups of cases

might serve to throw additional light upon the causes of

variability in rating. For convenience in presenting the data,

the first group will be referred to as Group A; the second as

Group B.

Age. Group A includes 1 two-year-old, 7 three-year-olds,

and 6 four-year-olds; Group B includes 7 two-year-olds, 6

three-year-olds, and 2 four-year-olds. It is evident that marked
loss in rating occurs most frequently among the younger chil-

dren, while extreme gains are found more often among the

older ones.

Sex. Group A includes 6 boys and 8 girls; Group B, 11

boys and 4 girls. Large gains are slightly more frequent

among the girls, marked losses among the boys. This is quite

possibly a function of the age factor rather than a true sex

difference, since it might readily result from an unequal dis-

tribution throughout the scale of tests which favor one or the
other sex.

Paternal occupation. The distribution for the two groups
is shown below:

I II III IV V VI

Group A 6 2 4 1 1

Group B 1 3 5 2 4
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The tendency for children coming from the higher occupa-

tional classes to gain while those from the lower classes are

more likely to lose is clearly seen in this group of extreme

cases.

IQ earned on first test. The distributions for the two groups

follow:

60- 70- 80- 90- 100-110-120-130- Mean

69 79 89 99 109 119 129 139

Group A 11041421 104.5

Group B 10224420 103.2

Without correction for regression, no relationship between

original IQ and gain or loss in rating is indicated. It is ob-

vious that a prediction as to probable increase or decrease in

rating on subsequent tests is much more reliable if based upon

paternal occupation than upon the original IQ.

Examiners. The distribution of examiners for the two

groups is shown below:

Total 3989
There is a suggestion that marked variations are more like-

ly to occur in the tests made by Examiner B, who was the less

experienced of the two, than in those made by Examiner A,

It should be noted, however, that extreme variations in both

directions occur under each of the four circumstances.

Changes in behavior during tests. These changes have been

summarized below. A higher rating, as the term is used here,

indicates an improvement in the behavior as rated; a lower

rating indicates a change for the worse.
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Higher No change Lower

Cooperativeness

Group A 3 11

Group B 4 6 5

Shyness

Group A 1 12 1

Group B 3 8 4

Negativism

Group A 2 12

Group B 2 10 3

Distractibility

Group A 1 12 1

Group B 2 9 4

Total for four ratings

Group A 7 47 2

Group B 11 33 16

The children who gained in rating to a marked extent are

characterized by rather uniform behavior on the two occa-

sions, and in only two cases is any rating lower on the second

occasion than it was on the first. The children who show a

marked loss are characterized by greater variation in be-

havior, "While the number of cases whose behavior ratings on

the second test were lower than those on the first is decidedly
hi excess of that found for Group A, it is noteworthy that this

group also includes a greater number of cases whose behavior

apparently showed some improvement on the second occasion

as compared to the first.

Language handicap. Improvement in the use of English,

consequent upon attendance at an excellent day-nursery, may
have been a factor in the increased rating of one child in Group
A, who came from a home where a foreign language was used
to a considerable extent, though English was also spoken.
One or both of the parents was foreign-born in the case of
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3 of the children in Group A and 4 of the children in Group

B. This is slightly though probably not significantly in

excess of the proportion found among the total group of cases

studied.

Special physical conditions. One of the children in Group

A had a heavy cold at the time of the first examination, from

which he had recovered when the second examination was

made. His IQ showed an increase of 27 points. A three-

year-old girl had gone without her nap and was reported as

being rather cross and irritable at the time of the second ex-

amination, which was made in the afternoon while the first

had been given in the morning. In spite of this, the second

IQ was 35 points higher than the first. A severe cold at the

time of the first examination is also recorded for one of the

cases in Group B, but although this condition cleared up dur-

ing the interval between tests, the second IQ was 12 points

lower than the first. A boy of 20 months went without his

accustomed nap on both occasions; his IQ also shows a loss

of 12 points.

No unusual physical conditions are recorded for the^ re-

maining cases in these groups. The cases are mentioned, not

by way of affording any evidence as to the effect of the phys-

ical condition of the subject upon his mental test performance,

but rather as illustrations of the misleading effect of basing

generalizations upon one or two outstanding examples. It

would be easy to impute the marked improvement made by the

child first mentioned to the change in his physical condition,

but it is less easy to see why a similar improvement in physi-

cal status should result in a lowering of the IQ in another

case. One is surprised at the marked increase in rating of

the child who had missed her nap, but had the conditions

chanced to be reversed, so that the low IQ coincided with the

omission of the nap, the existence of a causative relationship
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between the two circumstances might readily have been sus-

pected.

Unreliability of individual tests. A tabulation was made,

showing the number of positive and negative changes in suc-

cess on each of the individual tests in the scale, occurring with-

in each of the two groups. The results were found to cor-

respond so closely to those given in Table 21 that it seemed

not worth while to present them separately. They tend very

definitely to confirm the conclusion which might have been

drawn from Table 21, that fluctuations in individual perform-

ance are not distributed at random over the entire scale,

but occur much more frequently in the case of certain tests

than with others, and that cases showing extreme changes in

IQ tend, upon the whole, to be those in which these changes

have chanced to preponderate in one or the other direction.

Marginal successes and failures. As used here, the term

has reference only to those tests which consist of several

items, success upon a specified number of which is required

for passing. A marginal success is then defined as success

upon the required number of items only, the remainder being

failed; a marginal failure as success upon one or more items,

but not upon a sufficient number to permit credit.

Our data are in certain respects inadequate to determine the

precise degree to which marginal scores are responsible for

changes in rating, since in many instances only a sufficient

number of items were given to determine success or failure on

the test in question; while in some cases, especially when the

child was unusually difficult to handle, so that pauses for rec-

ord taking had to be reduced to a minimum, scores were

recorded only for the tests in toto, no record being made of

the separate items. It should be noted further that the stand-

ard record blank does not always provide for separate record-

ing of test items.

In spite of the inadequacy of the data, it was possible to
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show that marginal scores have figured rather largely in the

changes in rating of the two groups of cases under considera-

tion. Tabulation of such data as have been recorded indicates

that the ratio of marginal successes to marginal failures made

by Group A on the first test is not far from 1 to 3.2, while

on the second test the balance shifts so that the ratio becomes

approximately 2.8 to 1. The opposite condition is found for

Group B. On the first test, marginal success is in excess of

marginal failure, while on the second .test, failures predomi-

nate, but on neither occasion is the recorded ratio as great

as 2 to 1. Had all items been recorded, it is entirely probable

that the disproportion would have been found to be greater

for both groups than is indicated by the foregoing figures.

Even as they stand, however, the results are significant, and

suggest the desirability of finer calibration of the units of

measurement employed.

Failure to gain in mental age during interval between tests.

In order to maintain the IQ at a constant level, one or two

more tests should have been passed on the second occasion

than on the first, so as to compensate for the increase in chrono-

logical age. Three of the fifteen children in Group B passed

exactly the same tests on each of the two occasions, with an

interval between the two tests of 9 weeks in two cases and 11

weeks in the third case. In three additional cases the loss

in rating involved only a single test. It would not, however,

be safe to infer that mental growth was actually arrested for

a time in these cases. Coarse calibration of the scale, together

with unreliability of individual tests, probably constitutes an

adequate explanation.

SUMMARY

A comparative study of the data for 14 cases who gained

25 or more points of IQ from first to second test and 15 cases

whose IQs dropped 12 points or more tends in general to sub-



124 THE KUHLMAN-BINET TESTS

stantiate the findings reported in the preceding chapters. The

group showing marked increases in IQ includes a large per-

centage of four-year-old children, a slight excess of girls over

boys, and is drawn almost entirely from the upper half of the

occupational distribution. The group showing marked loss in

IQ includes an excess of two-year-old children, almost three

times as many boys as girls, and is made up largely of chil-

dren from the lower half of the occupational distribution. The
mean IQs earned on the first test show little difference between

the two groups. The data suggest that marginal successes

and failures, together with changes in performance upon cer-

tain tests previously shown to have low reliability are in the

main responsible for these excessive variations. Changes in

examiner, language handicaps, the physical condition of the

subject, and his behavior during the test, under the conditions

of this experiment appear to have been factors of relatively
less importance.



CHAPTER VH

DISCUSSION OF RESULTS

Adequacy of the method. In spite of the care exercised in

the selection of cases, and the attempt to maintain control of

experimental conditions, the study is still open to criticism

from many standpoints. It is believed, nevertheless, that with

all its imperfections, it possesses certain points of superiority

over others which have been made previously. So far as the

writer is aware, the number of cases included is considerably

in excess of that reported in any other study dealing with chil-

dren of preschool age. The method of selection of the cases,

crude as it is, has the merit of comparative objectivity, and

suggests a simple means whereby workers in different com-

munities may compare their standards. It is unquestionably

vastly superior to the loose statements as to "selection from

an average community," commonly met with in the litera-

ture, while the marked differences found to exist between the

performances of the children of different occupational groups

show beyond reasonable doubt that some kind of experimental

control of the selective factor is essential if normative stand-

ards are to be free from ambiguity.

In spite of the vast amount of data on retests which has been

reported in the literature, one finds comparatively few in-

stances in which either the age of the subjects or the interval

between the tests has been treated separately, and still fewer

in which both factors have been simultaneously controlled.

Since it is entirely possible that variations in mental growth

occur more frequently at certain periods than at others, the

current practice of treating the length of the interval without

reference to the age of the subjects, and vice versa, might eas-
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ily tend to obscure differences of considerable magnitude.

Moreover, since practically all previous reports have been

confined to retests made after rather long intervals, it appears

highly desirable to compare the findings with those obtained

after an interval sufficiently brief to preclude the likelihood of

the occurrence of gross changes in actual mental status. It

is believed that the present study is the first which has been

reported in which the interval between tests has been short

enough to permit a comparison of the performance on the

separate tests with a view to determining their reliability.

The data on the effect of change in examiner obviously

does not warrant wide generalization. Perhaps all that may
safely be said is that, provided the examiners are reasonably

adept in handling small children and are careful to adhere

to a constant procedure throughout, variations in results are

not necessarily greater when the retest is made by a different

examiner than when it is done by the examiner who gave the

first test.

A physical examination given on the same day as the in-

telligence tests would have been highly desirable. In the ab-

sence of this, it is impossible to say what effect varying physi-

cal states may have had upon changes in test performance.

Significance of the findings. There is every reason to be-

lieve that the rule of negative acceleration, which has been

found characteristic of most growth curves when these are

expressed in terms of absolute units of measurement, is appli-

cable also to mental growth. In other words, development

probably proceeds more rapidly during the preschool years
than at any subsequent period.

If this is true, we must look upon these early years as af-

fording by far the most favorable opportunity for the study
of fundamental problems in mental development. It is to be

regretted that the widespread interest in intelligence tests as

practical devices for social and educational guidance has to
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some extent caused us to lose sight of their possibilities as

research instruments in the field of pure science. It is evi-

dent, however, that the tests at present available for use with

young children are not sufficiently refined to render them serv-

iceable for use in the solution of problems for which a high

degree of precision of measurement is necessary. As a first

step toward improvement in method, a critical study of the

sources of error in present methods of measurement should

be of service. The purpose of the investigation which has been

described has been to provide such a study.

While the results obtained may seem somewhat disheart-

ening to the practical worker who has been led to look upon
the IQ as an infallible diagnostic measure, the unprejudiced

student can hardly fail to read in them much promise for the

future. Considering the complexity of the task of mental

measurement and the brevity of the period during which it

has been studied, the marvel is not that the tests sometimes

yield inconsistent results, but that they are so frequently ac-

curate. The fact that almost 4 per cent of our cases showed

a change in IQ of 25 points or more within a period of ap-

proximately six weeks1 should point the necessity for con-

siderable caution in interpreting the results of tests given at

these early ages. Nevertheless, the obtained correlation of

+.81 between original test and retest is surely encouraging.

It has been shown that inconsistencies in rat^g can be traced

in large measure to certain of the individual test items. Other

important sources of error are marginal successes and failures,

incorrect placement of certain tests in the year groups, lack

of objectivity in giving or scoring certain items and failure

i Of the casea first examined before the age of six years reported by

Hildreth in an article on retests with the Stanford Revision, which

appeared in the Pedagogical Seminary and Journal of Genetic Psy-

chology, September, 1926, more .than 7 per cent showed a change of 25

points or more upon a subsequent test
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to secure a maximum response from the child, especially with

respect to certain tests which have little intrinsic interest value

for children at these ages. Defects of this sort can be cor-

rected. Elimination of unreliable items and substitution of

others less subject to modification through chance factors, the

use of finer units of measurement, greater precision in the

description of procedures and standards, and more consistent

attention to the motivating power of the separate items as

used with young children should bring about an appreciable

improvement in the reliability of the scale.

The IQ and prediction. Previous studies in mental develop-

ment, and especially those dealing with the constancy of the

IQ have demonstrated that the following hypotheses may be

considered reasonably sound:

1* Apart from pathological conditions, mental growth

already accomplished will not be, lost before the onset of

senescence.

2. Mental growth is confined to a limited period of

life. The exact boundaries of this period have not

been determined, and it is probable that there is some
individual variation in this respect. The limiting factor

appears to be more nearly a function of chronological

age than of mental age.

These studies have also shown that in the case of school

children, a very high correlation exists between the intelli-

gence quotients earned on two tests by the same individual,
even though the tests are separated by a period of several

years. This has been interpreted by many as meaning that the

mean increment of mental growth during die interval is, with-

in the limits of chance error, exactly proportional to the mean
rate of mental growth previous to the first examination, i.e., to

the IQ earned at that time. That a general tendency in this

direction exists is probably true, but it must not be forgotten
that a high correlation between first test and retest is to be
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expected purely upon the basis of the two propositions which

have just been stated, even though there were no relationship

between rate of growth previous to the first examination and

subsequent rate; inasmuch as the status at the time of the sec-

ond test includes the status at the time of the first test, plus

an increment. Suppose, for example, that a group of chil-

dren were examined at the age of nine years and again at the

age of twelve. Suppose, furthermore, that at the time of the first

examination, the IQs were found to range from 50 to 150, the

mental ages from four and a half to thirteen and a half, but

that during the three-year interval all the children gained ex-

actly three years mentally. Under those circumstances the

IQ would have no predictive value as far as ensuing mental

growth is concerned, but the correlation between first and

second tests would still be high. The children who formerly

rated at 150 would have dropped to 138.5; those at 50 would

have increased to 62.5, while the intermediate cases would

show a correspondingly smaller change. Given a perfectly

reliable measurement on both occasions, and allowing equal

weight to each year's growth, the theoretical correlation would

be approximately .866. Unreliability of measurement would,

of course, lower this figure.

From a practical standpoint we are entirely justified in the

statement that the IQ earned on a single test has high predic-

tive value in the case of school children, provided that it is

clearly understood that this prediction (if based upon the

correlation between retests) has reference to future status

rather than to future rate of growth, since it is the former

rather than the latter in which we are usually interested.

Moreover, common sense would lead us to expect that if re-

tardation or acceleration is not the result of pure chance, some

degree of correlation between earlier and later rates of growth

would ordinarily be found, since our social organization is

such that the factors determining growth-rate would be more
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likely to remain somewhat similar than to become radically

different. That some correlation between past rate of growth

and rate of increment does exist is evident from the data re-

ported in the literature; that this correlation is appreciably

lower than that between the IQs found at two successive stages

can also be shown empirically as well as theoretically.

The bearing of this upon the question of intelligence test-

ing during the preschool period is obvious. If the period

of mental growth has been in large measure accomplished,

then the essential point is that the degree of mental develop-

ment which has been already attained shall be established with

accuracy. Since the remaining increment is in any case small,

an error in predicting its amount is of relatively less conse-

quence. If, however, the measurement is taken early in life,

when the major portion of postnatal growth is still to be ac-

complished, the question of prediction is on a very different

footing. It is doubtful whether any of the data which have

been published up to the present time are adequate to show

to what extent an IQ earned before the age of six yars is

predictive of adult mental status. It is very probable that

even were such a measurement absolutely accurate at the time

of testing, its predictive value would still be considerably

lower than an equally accurate measurement taken at the age

of twelve. Further evidence, in which the effect of varying

intervals between tests is treated with reference to the age at

the time of the first test, is needed.

There seems to be no valid reason why it should not be pos-

sible to develop a series of tests which would measure intel-

lectual status as accurately at the age of two years as at twelve

or fourteen. Such a method would constitute a most impor-

tant contribution to psychological technique a contribution

which should not be evaluated solely on the basis of its pos-

sibilities for social and educational prediction. If the meas-

urement makes possible an accurate expression of the child's
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mental status at the time, its value as a scientific instrument is

assured. Even from the strictly pragmatic viewpoint, it is

perhaps as profitable to direct our energies toward a study

of mental progress from year to year under varying conditions

as to attempt to predict the college grades to be earned by our

two-year-olds sixteen years hence. There are many problems
both directly and indirectly related to the field of mental

growth which could be approached most profitably during the

early years of life when both mental and physical growth are

proceeding at a maximum rate. The need of a more reliable

method of measurement is very evident.

The objection may, of course, be raised that since this study
has dealt only with the Kuhlman Revision of the Binet, any
conclusions based upon the results are of necessity limited to

this particular scale, and that if a different scale had been

used, the results might have been more favorable. The first

statement is beyond question true; the second is very doubt-

ful. A survey of the tests suitable for use with children of

preschool age reveals only three composite scales which are

applicable to children as young as two years. These are the

Kuhlman Revision of the Binet, Gesell's new series of tests,

and the Stutsman Scale of Performance Tests. The Gesell

series is highly suggestive for future work, but in its present

form it makes no pretence of affording more than a very

rough classification; while for the Stutsman series the only

norms thus far published are percentile scores for the various

tests separately, with no method of arriving at a combined score.

It might be added that the materials for neither the Gesell nor

the Stutsman series had been placed on the market at the

time this study was begun. It appears^ therefore, that the

choice of tests was as wise as could have been made. While

the results show that a child's performance on this test does

not afford a sufficient basis for any final or dogmatic state-

ments as to his developmental status, they also show that in
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the great majority of cases the test results are far too consist-

ent to be the result of chance, and that upon the whole a con-

siderable degree of reliance may be placed upon them. It is

believed that this study has fulfilled its purpose to the extent

that it has been able to point out certain elements of weak-

ness in the scale as it stands, and to suggest means for their

correction. Upon the basis of these findings, a tentative re-

vision and expansion of the scale is now being tried out This

revision includes two forms of comparable difficulty, and is

planned to have a range of usefulness extending from eighteen
months up to. six years.



APPENDIX A

COMPOSITION OF OCCUPATIONAL CATEGORIES1

GROUP I

Architects . 114

Civil engineers and surveyors ..... .. ........ .... ..... 223

Clergymen . 179

College presidents and professors 231

Dentists 321

Editors and reporters . 95

Electrical and mechanical engineers ..................................._........ 227

Lawyers, judges and justices . - . 480

Musicians and teachers of music 318

Physicians and surgeons . .._..... _.. ........................ ..._.. 409

Teachers (Unclassified) .. , 280

All other professions 802

Total 3,679

Per cent of total population ..... ......... ..... 5.4

GROUP H

Managers and superintendents (mfg.) 1,005

Manufacturers .......... .... ~~ ... ... , mnmrn......*n ^+. 502

Officials (mfg.) 253

Officials and superintendents (railroad) 120

Bankers and bank officials ........ ...... .... 191

Commercial brokers and commission men 162

Proprietors, officials and managers, n. o. s.* 285

Stock brokers 222

Wholesale dealers, importers and exporters 323

*"Not otherwise stated."

* Based upon total male population of Minneapolis, 1920, between

ages 21-45.
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Hotel keepers and managers .......

Accountants and auditors .............-........................,,................,......._,. 545

Draftsmen . .... .. 201

Photographers , HI
Officials and inspectors, state and U. S ... 173

Total

Per cent of total population

GROUP HI

Officials and inspectors, city and county ... 91

Compositors, linotypers, and typesetters 587
Railroad mail clerks ..

T 181

Telegraph operators _, 9m m
Commercial travelers 1,655

Floorwalkers and foremen in stores . 114
Insurance agents 496
Real estate agents and officials _ 636
Retail dealers . 3 084*"" V,W
Sales agents 250
"All other occupations" public service 172

Restaurant, cafe, and lunchroom keepers 184

Bookkeepers and cashiers 1,208

Stenographers and typists 104
"All other occupations" agriculture, forestry, and animal

husbandry 256
Builders and building contractors 359
Cabinet makers , 286

Carpenters 359
Electricians _ 286

Stationary engineers 2801"""""""" **,WXA

Foremen and overseers (mfg.) 841

Jewelers, lapidaries, and watchmakers 651
Machinists ,_ 755
Mechanics m . 122
Millers .

3,719

Millwrights 375

Plumbers, gas and steam fitters .... 780
Pressmen and plate printers 145
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Conductors (steam railroad) 255

Inspectors (steam railroad) 169

Locomotive engineers 494

Clerks in stores ^. .. . 592

Clerks, not in stores 3,411

Collectors ~ _ 79

Total

Per cent of total population

GROUP IV

Mail carriers 216

Inspectors, gaugers, and samplers ... .. 115

Salesmen in stores 4,458

"All other occupations" under trade 626

Policemen *..... .. 172

Agents . . . . 766

Canvassers . 44

Farmers . 147

Bakers 310

Blacksmiths 338

Boilermakers , 270

Brick and stone masons , 396

Coopers ..... . .. . 71

Iron molders, founders, and casters P ,...., 298

Painters, glaziers, and varnishers (not in factory) 1,051

Painters, glaziers, and varnishers (in factory) 276

Plasterers and cement finishers .... 299

Shoemakers and cobblers 184

Tailors 470

Tinsmiths and sheet-metal workers 375

Upholsterers 167

"All other occupations'* under manufacturing , 949

Conductors, street railroad . 449

Foremen and overseers, transportation 299

Locomotive firemen , m 413

Motormen, street railway . 509" -- .*.. . j ...*..,.........**....,........*.*..<........... wr
"All other occupations" transportation - 811

Chauffeurs 665
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Apprentices to building and hand trades 17

Firemen (city fire department) 329

Barbers, hair dressers, and manicurists 618

Waiters - * 438

Telegraph and telephone linemen 216

Total 16,762

Per cent of total population 24.3

GROUP V

Messenger, bundle, and office boys 19

Extraction of minerals (all occupations) 81

Firemen, n. o. s , 326

Semi-skilled operatives, n. o. s 4,349

Brakemen 363

Draymen, teamsters, and expressmen 1309

Switchmen and flagmen .. 698

Deliverymen ~... 755

Newsboys ........................................ ~ 19

Guards, watchmen, and doorkeepers 82

Elevator tenders .....,...-.., , ..... . 112

Janitors and sextons ~ -... 404

Laundry operatives .. * 143

Porters ., ..... 328

Servants .. 748

All- other occupations, domestic and personal service 557

Total - 10,293

Per cent of total population 14.9

GROUP VI

Laborers, farm ~ 672

Laborers, manufacturing 4,661

Laborers, transportation ... 1,559

Laborers, trade 981

Laborers, public service 320

Total ~ 8,193

Per cent of total population 11.8
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COMBINED ENVELOPE FILE AND EXAMINER'S GUIDE
FOR USE IN GIVING THE KUHLMAN-BINET TESTS

The following section describes the method of constructing

the envelope file referred to in Chapter II. For the con-

venience of those who are using the scale for the examination

of older children as well as those of preschool age, directions

for the complete file, which provides for all the material used

throughout the scale, have been included.

The advantages of this system of assembling the material

will be obvious to anyone who has ever attempted to use these

tests. The complete series involves the use of 112 different

cards of several different sizes and shapes, and of 11 different

kinds of printed forms, also of varied sizes, besides the set

of weights and the various small objects used at the lower

age-levels. Even when all testing is done in a single labora-

tory where the plan of arrangement can be kept more nearly

constant, occasional misplacements are likely to occur, while

in the case of the examiner who goes from school to school,

taking his material with him, the need for some permanent

assembling of the various items becomes manifest.

An additional source of difficulty in giving this test is to

be found in the extremely abbreviated record form used,

which necessitates continued reference to the manual of di-

rections. Although it is undoubtedly true, as Dr. Kuhlman

points out, that reference to the manual rather than reliance

upon the memory has the advantage of assuring a more uni-

form procedure in giving the tests, it is also true that a shy,

nervous, or timid child is likely to be made quite ill at ease

by having the examiner read all his questions out of a boot
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The method of arranging the material about to be described

not only has the advantage of permanent assembling, thus

doing away with delays in locating the items as needed, but

also provides the examiner with a guide for procedure to which

he can refer easily and naturally without the subject becom-

ing aware that he is doing so.

The plan provides for a separate envelope of suitable size

to contain the cards or other forms used for each test of the

scale. The directions for giving and scoring the test (as given

in the manual) are printed on the outside of each envelope.

Holes are punched in the margins, and by this means the en-

velopes are bound together with tape in the form of a large

book. Substantial board covers are added for protection.

The fastening should be sufficiently loose so that the enve-

lopes when filled can still be turned readily as the pages of a

book are turned.

In giving the tests, the open book is placed on the table at

the examiner's right, the subject being seated at the left. As

the tests are given, the examiner is able to refer casually to

the directions as he takes the materials from the envelopes.

When several cards are used for a single test, each one is

placed on the table face downward as it is used, thus keeping
the order undisturbed. Since the envelopes are of a size

which fits the cards, this order will be maintained when the

material is not in use. All material should be replaced as it

is used, thus keeping the file always in readiness for the next

test.

The entire outfit should be provided with a pair of carry-

ing straps and handles. These are very inexpensive and can

be obtained at any stationery or luggage shop. The straps

should be long enough to permit the inclusion of a box con-

taining the set of weights and other small articles used in

the test. This constitutes a portable testing outfit, which is al-

ways ready for use.
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The following outline gives the dimensions of the different

parts of the file, and indicates the arrangement of the con-

tents and placement of the directions for administering and

scoring the tests. In the sets used at the Institute, these direc-

tions have been typed on separate sheets, which were then

pasted in place. The references are to the pages of the man-

ual mentioned before.

Test directions to be

placed on front of
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Item Size Contents

Test directions to be

placed. on front of

envelope.

Envelope No. 29 8%"byll"

Envelope* No. 30 4" by 6"

Envelope No. 31

Envelope No. 32 6j4"byir

Envelope No. 33 13" by 11"

Envelope No. 34 6j4'"byll
w

Envelope No. 35 654*byll"

Heavy card 13" by 11"

Sheets for XI 8

(xn 6 xm-
XV 3)

Small cards for

XI 8

<xn 6, xm-
XV 3)

Sheets for XII 7

(xm-xv 4)

Test XI 8 (pp. 134-

135).

Sheets and cards

for Xm-XV 6
Sheets and cards

for XH 8

(xra-xv 5)

Sheets and cards

for Xm-XV 7

Cards for XIII-

XV. 8

Test Xn 1 "See En-

velope No. 23."

Test XII 2 "See En-

velope No. 24"
Test XH 3 "See En-

velope No. 25."

Test XII 4 "See En-

velope No. 28."

Test XH 5 "See En-

velope No. 26."

Test XH 6 "See En-

velopes No. 29-30."

Test Xn 7 (p. 140).
Tests Xm-XV 6 (pp.

146-147).

Test XH 8 (pp. 140-

141).

Test Xra-XV 1 "See

Envelope No. 28."

Test XHI-XV 2 "See

Envelope No. 26."

Test Xm-XV 3 "See

Envelopes No. 29-30."

Test Xm-XV 4 "See

Envelope No. 31."

Test Xra-XV 5 "See
above,"

Test XHI-XV 7 (pp.

147-148).

Test Xra-XV 8 (pp.

148-149).

"Rules for determin-

ing mental age** (pp.

80-81),

'^Determining the grade
of intelligence" (p. 82).
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SUMMARY OF MATERIAL REQUIRED

2 heavy covers, size 12" by 15", punched alike as follows: 6 holes at

2" intervals T from margin on one of the 15" sides. One hole yj
f

from margin in center of each of the three remaining sides. (Short

lengths of tape passed through the center holes and tied provide against

any possibility of loss of material in transportation,)

4 manilla envelopes, size 13" by 11" without flaps, open on long side,

each punched with 6 holes at 2" intervals Yz" from margin on side

opposite open side.

3 bristol-board cards, size 13" by 11" punched as above.

21 manilla envelopes, size 6K" by 11" without flaps, open on short

side, each punched with 3 holes at 2" intervals j" from margin on

side opposite open end.

1 bristol-board card, size 6%" by 11", punched as above.

2 manilla envelopes, size 8H" hy 11" without flaps, open on short

side, 4 holes punched at 2" intervals yd* from margin on side oppo-
site open end.

7 manilla envelopes, size 4" by 6" without flaps, open on short side,

2 holes punched at 2" intervals J^" from margin on side opposite

open end.

1 manilla envelope, size 4" by 6", with flap and substantial string

fastening, punched same as above.

Envelopes should be made of heavy manilla cardboard or oak tag.
In assembling the file, it should be noted that a single "page" is made
up of either one 13" by 11" envelope or card, two of size 6J4" by 11",

laid side by side, three of the 4" by 6" size, or one 8J^" by 11" with
one 4" by 6".
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Aesthetic comparison, test of, 90

Age as related to prediction, 125
ff.

Age differences, in practice effect,

52, 62 ff., 118; in reliability of

scale, 103, 118; in shyness, 106;
in negativism, 107; in distracti-

bility, 110; in cooperativeness,
112

Age norms, 37 ff.

Alternative responses, tests in-

volving, 91

Applications, voluntary, 14, 19 ff.

Army intelligence tests, 43, 46

Arrangement of test material, 30

Baldwin, Bird, 4
Barr Scale for occupational in-

telligence, 12, 35

Binet, Alfred, 1

Birth records, 14

Buffington, Mildred, 13

Census, U. S., 12, 16, 17, 18, 35

Changes in procedure, 31

Children's Protective Society, 15,

19 ff., 25

Circle, test of copying, 78 ff.

Coaching, effects of, 54 ff., 81

Coins, test of naming, 93

Colors, test of naming, 90
Commands, three simultaneous, 91

Comparison, of lines, 84; of

weights, 87 ff.; two objects from

memory, 93; aesthetic com-

parison, 90

Comprehension, of speech, 76; of

directions, 78; of questions, 85

Cooperativeness of subjects, 13,

25, 33; ratings on, 111 ff.; ef-

fect upon IQ, 112

Copying circle, 78 ff.; diamond,

33, 94; square, 33, 87

Correlation, between initial IQ and

gain, 54, 119; between half-

scales, 56, 60; between succes-

sive tests, 3, 56 ff., 60, 103 ff.;

bi-serial,. 56, 64, 71 ff.; between

indices, 58; between nursery-
school attendance and gain in

IQ, 101; between length of in-

terval between tests and gain,
102 ff.; between shyness and IQ,
106 ff., 120; negativism and IQ,
110, 120; distractibility and IQ,
111, 120; cooperativeness and
IQ, 112, 120; spurious correla-

tion, 59, 71 ff.; 77, 91

Counting pennies, 33, 86; taps, 92

Day nurseries, 15, 19 ff., 25

Definitions, 89

Diamond, test of copying, 94

Differences, test of giving, 93

Digits, repeating forward, 32, 82,

83 ff., 93; backward, 94

Directions, comprehension of, 78;
three simultaneous, 91

Discrimination of forms, 84

Distractibility, 34; ratings on, 110

ff.; effect upon IQ, 111

Diurnal variation in test results,

10, 26, 112 ff., 117

Drawing a square, 33, 87; a

circle, 78 ff.; "a diamond, 33, 94

Eating habits, tests based on, 76

Eighteen-montbs tests, 31, 76 ff.

Eight-year tests, 33, 94
Elimination, selective, 21 ff., 49

ff., 62, 97 ff.

Emotional attitudes, effect upon
test performances, 9 fL, 37, 104

ff., 116 ff.

Environment, effect of, 4, 6 ff., 99

ff., 116

Examiners, 13, 35; effect of

changes in, 10, 50 ff., 62, 71, 88,

106, 107, 110, 111, 119, 126

Experimental conditions, 26 ff.
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Family Welfare Association, 15,

19 ff.

Fatigue, effect upon test perform-

ance, 10, 26, 112 ff., 117, 121

Fingers, telling number of, 93

Five-year tests, 33, 75, 86 ff.

Folding paper, 33, 92

Form discrimination, 33, 84; recog-

nition, 33, 85

Four-year tests, 33, 75, 83 ff.

Franzen, Raymond, 8

Freeman, F. N., 7

Gesell, Arnold, 79, 131

Goddard, H, H., 1

Goodenough, Florence L, 30, 42,

99

Growth-rate, fluctuations in, 6 ff.,

8 ff., 37, 58, 95 ff., 97 ff., 104,

116, 123, 125

Haggerty, M. E,, 46 ff.

Herring, J. P., 2, 12

Hildreth, Gertrude, 127

Home visits, H 19 ff.

Hour of testing, effect upon IQ,

26, 112 ff.

Imitation of movements, tests of,

31, 77

Infant Welfare Clinics, 14 ff., 19

ff., 21, 25, 26, 28

Internal consistency of scale, 56,

64 71 ff.

Interval between tests, 13, 26, 27;
effect upon IQ, 102 ff, 116, 125

Intelligence quotient, constancy of,

1 ff., 37, 127, 128 ff.; changes
in, 4, 5 ff., 50 ff., 61, 62, 100 ff.,

118; theoretical basis of, 7 ff,;

distributions of, 40 ff.; related
to nativity of parents, 43 ft; to

paternal occupation, 45 ff., 53

ff., 61 ff.; to sources of supply,
47 ff.; as a basis for prediction,
128 ff.

Irregular form, test of tracing, 84 ff.

Johnson, Buford, 5 ff.

Kelley, T. L, 44, 59, 60
Knox cube test, 89, 92

Kuhlman, F., 1, 2, 3, 11, 42, 64, 67,

84, 87, 89, 90, 91, 100, 131

Language handicaps, 13, 19, 120
ff.

Levy, David, 109, 112

Limits of testing, 33, 64

Lines, comparison of, 84

McDonald, Hector, 46

Main experimental group, 12 ff.,

15, 35, 37, 65 ff., 68

Management of child, 28 ff.

Marginal successes and failures,

33, 122 ff.

Measurement, units of, 95

Memory, for digits, 32, 82, 83 ff.,

93, 94; for sentences, 32, 81 ff.,

88 ff.; for geometric forms, 33,

85; for pictures, 82, 85 ff.; for

tapping, 89, 92; for directions,

91 ; comparing two objects from,
93

Mental ages, distribution of, 38,
55

Mental set, 33 ff.

Merrill-Palmer school, 6 ff.

Morning and afternoon, test of dis-

tinguishing between, 91

Mother, presence of during tests,

28, 54 ff.

Motivation, 65, 73 ff.

Mutilated pictures, 91

Name, test of giving, 80 ff.

Naming familiar objects, 82; pic-

tures from memory, 82, 85 ff.;

colors, 90; coins, 93

Nativity of parents, 16 ff., 18, 35,
42 ff.

Negativism, 13, 32, 34, 74 ff., 77,
107 ff.; effect upon IQ, 110; sex
differences in, 10*7 ff.; social

class differences in, 108

Nine-year tests, 33

Norms, age-norms, 37 ff,

Number of times tests were given,
64
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Nursery-school children, 3, 6 fL,

99 ff.

Nursery-school training, effect of,

99 ff., 116

Opposites, test of giving, 94
Order of giving tests, 33 ff.

Orphanage children, 15, 19 ff.

Overlapping, unequal, 7 ff*

Pairing, 100

Paper folding, 33, 92
Parts of body, pointing out, 32, 80

ff.

Paternal occupation, 12, 16, 17, 21

ff., 35, 42; related to IQ of off-

spring, 45 ff., 49, 53 ff., 61 ff.;

to shyness, 106; to negativism,
107 ff.; to distractibility, 111;
to cooperativeness, 112; to di-

rection of change in IQ, 45 ff.,

118 ff.

Physical condition of subjects, 59,
121 ff., 126

Pictures, enumeration of objects

in, 31, 79 ff.; description, 31 ff.,

93; recognition of objects in, 76

ff.; pointing out objects in, 77;

recognition of mutilations in,

91; naming pictures from mem-
ory, 82, 85 ff.

Placement of tests in year groups,
42, 64, 65 ff.

Pointing out, parts of body, 32, 80

ff.; objects in pictures, 77
Porteus maze tests, 83

Positions of child and examiner,
30

Practice, effect of practice upon
test performance, 9, 37, 53, 58,

61,88
Procedure, changes in, 31

Racial stock, 16 ff., 18, 35, 42 ff.

Rand, Gertrude, 8

Ratings on behavior during tests,

104 ff., 116 ff.

Recognition, of objects in pictures,

76; of forms, 85; of mutilation

in pictures, 91

Rectangle, test of constructing
from two triangles, 88

Regression, 53, 55 ff., 119

Reliability, of scale as a whole, 12,

50 ff., 55 ff., 63; of measuring
instruments, 37; of separate

tests, 64 ff., 68 ff., 122; of rat-

ings on shyness, 106; on nega-
tivism, 107; on distractibility,

110; on cooperativeness, 111

Removal of wrapping, test of, 31,
79

Repetition, of sentences, 32, 81 ff.,

88 ff.; for digits, 32, 82, 83 ff.,

93; digits backward, 94

Right and left, distinction be-

tween, 90

Ruch, G. M., 53, 58

"Scatter" in test performance, 68
School training, effect upon test

performance, 44
Selective elimination, 21 ff., 49 ff.,

98 ff.

Sentences, repetition of, 32, 81 ff.,

88 ff.

Seven-year tests, 33, 75, 93 ff.

Sex differences, in test perform-
ance, 42; in shyness, 106; in

negativism, 107; in distractibili-

ty, 111; in cooperativeness, 112;
in direction of changes in 10,
118 ff.

Sexes, proportion of each tested,

13,35
Sex, test of giving, 83

Shyness, 13, 59, 105 ff.; effect up-
on IQ, 106 ff.

Similarities, test of giving, 94

Six-year tests, 33, 75, 90 ff.

Sources from which subjects were

obtained, 14 ff., 19 ff., 35 ff., 47,

49.62

Spearman-Brown formula, 56, 58,

60

Speech, use and understanding of,

76

Square, tracing, 83; copying, 87

Stanford Revision, 2, 11, 86, 87,

91
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Stutsman, Rachel, 131

Subjects, number and selection of,

12 ff.

Tapping blocks, 89, 92

Taps, test of counting, 92

Taussig industrial classification,

12,35
Terman, L. M., 2, 3, 4, 11, 46, 83,

8490
Testing procedure, 28 ff.

Tests, for age eighteen months, 76
. ff.; for age two, 77 ff.; for age

three, 79 ff.; for age four, 83 ff.;

for age five, 86 ff.; for age six,

90 ff.; for age seven, 93 ff.; for

age eight, 94

Thomson, G. H., 53

Three-year tests, 31, 75, 79 ff.

Total group, 13; total retest

group, 13

Tracing, irregular form, 33, 84;
square, 33, 83

"Turnover", analysis of, 21 ff., 49
ff.

Two-year tests, 31, 74, 77 ff.

Units of measurement, 95

Variability of mental age and IQ
distributions, 26

WaHin peg boards, 30

Weights, comparison of, 87 ff.

Willson, G. M., 8

Woolley, Helen T., 6 ff.

Yerkes, R. M., 2












