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FOREWORD

For some time there has been a lull in the progress of
mental testing as a practical procedure. After the first
wave of enthusiasm in the so-called Intelligence Tests,
and their indiscriminate and often unintelligent applica-
tion, this was bound to happen. It became evident that
the results of these tests were influenced by factors other
than intelligence, which seemed to elude measurement
even if they were taken into account at all.

The psychotherapist, faced with problems of behaviour
dependent on forces much more instinctive than intellect-
ual, found the estimation of mental endowment alone of
only limited value, especially since variations in mental
capactity were always complicated by disturbances of the
personality.

This was also the lot of the educational psychologist.
Attainments often showed a marked discrepancy with test
rating. Something obviously remained unexplained.

So the problem was thrown back and forth from one to
the other, without any definite solution being arrived
at,

In this book we have a much-needed and remarkably
successful attempt to end this state of affairs. Looking
on his subject from a wide angle, Dr. Cattell has sifted all
those methods which aim at estimating, so far as can be,
the various activities of the mind, using the term in a broad
sensc. He has wisely selected for detailed description only
those whose value has been proved, and which are suitable
for practical application. He has been critical and
selective, and necessarily so, and he has substantiated his
work with ample references.

Here, for the first time, is collected under one cover,
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viii FOREWORD

reliable information on all aspects of the subject. This
book fills a long-felt want, and all practical psychologists,
whether in educational, child guidance, or medical fields,
will welcome it.
Wirriam Moopie, M.D., F.R.C.P.,, D.P.M,,
Medical Director, London Child Guidance Clinic,
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INTRODUCTION

For some unaccountable reason the expression ‘ Mental
Testing * has been understood by many teachers and even
a few psychologists as if it were written *Intelligence
Testing.” Text-books and articles dealing only with in-
telligence tests, or at the most with cognitive material, still
appear bearing the title ‘* Mental Tests.”” Obviously
‘ mental * should refer to the mind in all its aspects, in-
tellectual and emotional, and that is the sense it bears in
the title of this book, which deals with tests and diagnostic
methods in regard to intelligence, attainment, special apti-
tudes, interests, emotional structure, temperament, and
character.

My aim has been to provide (1) A handbook which shall
contain between its covers sufficient instructions, test
materials and norms to aid the psychometrist in assessing
the principal aspects of personality so far made accessible
to exact examination. Without a practical handbook of
this kind the psychologist is reduced to the time-consuming
inconvenience of having to consult many different reference
books and of carrying with him portfolios of obstinately
errant test material.

Naturally the exactness and reliability vary considerably
between such fields as intelligence testing, where research
has long provided a sound theoretical basis, and the latest
essays at character analysis which tread closely on the heels
of pioneer research and can only be tentatively interpreted.
With this explanation perhaps no apology is necessary
for presenting relatively untried tests in the character-
temperament section. They have promise in a region
where most tests are of low validity and their publication
may at least stimulate further research.

(2) A guide to most other available tests of any value
(and from which the above are a selection), with brief

xin



Xiv INTRODUCTION

comments on their origin, validity, and source of publica-
tion. In general, only one or two tests are given in each
field. Where American and English Tests are of equal
goodness, the latter are usually given, since American
standardisations are in some fields inapt to testing pur-
poses in this country; but always the test based on sounder
research is given first consideration. Tests of doubtful
value are generally given no more space than suffices to
print their titles. Even so, a complete catalogue of every
test described in journals or placed on the market has not
been attempted. Such a complete list already exists in
Dr. G. Hildreth’s A Bibliography of Mental Tests and Rating
Scales {Psychological Corporation, N.Y., 1933}, where over
four thousand titles are recorded. A slightly less exhaustive
but even more valuable survey and commentary on avail
able tests—valuable particularly because it is constantly
kept up todate—is O. K. Buros’ Mental Measurements Yearbook.

The psychology of measurement is still greatly beset by
growing pains. Only a thoroughly trained professional
psychologist can hope to get a right perspective on the
value and use of recent developments. But, since many
psychometrists with lesser training have to use tests, some
explanation or summary of basic principles cannot be
omitted in a book of this kind. Although it is intended
primarily as a handy tool for the busy practical psycho-
logist and as a guide for the inquirer after new tests, it
prefaces each set of tests with a condensed account of the
present position of research in the field concerned. Since
this must be very brief, it is necessarily more dogmatic in
tone than one would ideally like it to be. There is also a
section on the interpretation and synthesis of test findings.
These staternents of the general background should be of
considerable help to teachers and psychometrists, whilst
even the fully qualified psychologist will sometimes find it
convenient to have at hand ready references to the research
sources of his accepted techniques.

Two eccentricities require explanation. [ have omitted
detailed description of the Binet Scale and its revisions be-
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cause, in spite of its continued use by medical officers and
others, I find no scientific evidence for its being as valid as
most of the tests devised since Spearman’s principles were
discovered. Besides which, it has too few pass or fail items,
does not include tests for higher mental ages, contains tests
of low ‘g’ validity, and is overloaded with life experience
and scholastic skill. It is presented, therefore, only as one
test among many of equal worth. Secondly, I have used
everywhere ‘ Consistency Coefficient’ as well as * Reli-
ability Coefficient.” To the layman, at least, ‘ reliability °
conveys more than that the test correlates highly with
itself, and I am inclined to think that even to many psycho-
logists it is subtly misleading. Consistency, on the other
hand, expresses exactly what the coefficient measures.
Probably the best system would be to apply the term
Consistency Coeflicient to self-correlations obtained by the
¢ split-half” method or from two testings in quick succes-
sion, and to reserye the term Reliability Coefficient for
correlations obtained from testings separated by long
intervals of time. In that case the Consistency Coefficient
would be the measure of the self-consistency of the test,
whilst the Reliability Coefficient would indicate in addition
the degree of variability (with time} of the quality assessed,
i.e. its ““ functional fluctuation,”

All being well, this handbook will be revised at intervals
in response to the progress of research and the publication
of new tests. I shall be greatly indebted to anyone bring-
ing to my notice tests which he considers ought to be in-
cluded or supplying new and more extensive norms for
tests already described. Much arduous work has in the
past been unnecessarily repeated, and research inquiries
duplicated through the lack of some central co-ordinating
body, but with the recent establishment of the British
Committee on Human Mental Measurements, to which the
writer has the privilege to belong, this confusion should
give way to a progressive organisation of test material,
norms, and standards which it is hoped will be reflected
in future editions of this or similar books.
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I am greatly indebted to Professor Burt for permission
to reproduce certain items from his classical Mental and
Scholastic Tests, to which some sections of the present book
are an introduction,

Ravymonp B. CarTeELL.

Unrversrry ofF ILLiNor,
1946,



CHAPTER 1

THE MEASUREMENT OF INTELLIGENCE

1. The Natuare of Psychological Measurement in
General

MENTAL testing is concerned with defining the individual
personality at a given moment, i.e. with diagnosis. The
art of guidance, of therapy, of prediction and control of
behaviour in various applied fields, goes far beyond this
and requires a systematic knowledge of developmental
psychology through which the significance of the given
measurements can be appreciated. A layman holding a
mental-testing handbook is not a psychologist. It is
necessary to stress this fact, because the present work, in
order to retain a reasonable size, is compelled to confine
itself rather strictly to the problems of description and
measurement, assuming at every point that the reader is
supplementing the bare statements of measurement with a
wealth of implication from his psychological training.

The immediate task of description and measurement 1s
presided over by two domestic gods—the reliability
coefficient and the validity coefficient. Every measuring
device must demonstrate that it is consistent with itself
when applied on subsequent occasions and that, in addi-
tion, it measures the aspect of personality it is supposed
to measure. These seemingly simple requirements are,
however, much confused in current practice and it behoves
us to define them more precisely.

Before we can validate a test we have to define the trait
which it 1s designed to measure. Accurate qualitative
description therefore has to precede measurement. In
other words, psychology has to explore the characters of the
unitary traits of man before mental testing can begin.
Some traits are absolutely unique to individuals—like a
six-fingered hand—and cannot be expressed in any scale

1
#



2 A GUIDE TO MENTAL TESTING

common to all human beings. Mental testing is at present
concerned with common traits; those of which every human
being possesses a certain amount. Common traits are
established by correlation studies correlating restricted
manifestations of behaviour which we may call * trait
elements.” When a group of trait elements vary together
we say that they constitute a unitary trait.

Unitary traits are of two kinds—surface traits or syn-
dromes and source traits. The former are revealed by a
cluster of positively intercorrelating elements, in which each
correlates with every other member of the group. Most
of the syndromes of psychiatry are correlation clusters,
as also are most of the old ‘types.’ An exhaustive
review of known correlation clusters has been published
elsewhere.!

Source traits, on the other hand, may be regarded as the
basic independent influences behind the clusters. They
are discoverable by factor analysis, which reveals the dis-
tinct factors or vectors required to account for the observed
correlations. Not all factors are psychologically meaning-
ful source traits. A special technique is required in re-
search to ensure that the mathematical analysis shall reveal
the root psychological entities.?

A correlation cluster seems to be sometimes the result of
a single factor, as, for example, in the Dominance syndrome
or the Intelligence-General Talent Cluster; but more
frequently it is due to the cumulative effects of two or
more overlapping factors. The ® extraversion ’ cluster, for
example, seems to be the consequence of at least three
factor endowments, in cyclothymia, in dominance and in
surgency. The source trait is thus interpretative—it
penetrates below the surface of behaviour to the under-
lying unitary influence—whereas the surface trait is almost
purely descriptive, being simply a statement that a certain

1 “The Principal Trait Clusters for Describing Personality,” R. B. Catteli,
Psycholagical Bullelin, xlii, 161-192, 1945.

¥ This technique and all the thearetical background of the present section is dis-

cussed at lengih in The Descriprion and Measurement of Pevsonality, R. B. Catteli, Worid
Book Co.. Yonkers-on-Hudson, New York. 1g46.
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group of behaviour manifestations go together, for reasons
unknown, or at least neglected.

Surface traits, as research shows and the theory of struc-
ture might lead us to expect, are decidedly more numerous
than source traits. For this and other reasons, applied
psychology is likely to deal more with source traits than
surface traits. Of course, the two systems of description
and measurement are not mutually exclusive, but are
actually alternative means of dealing with and resolving
cxactly the same sct of observations. Unfortunately, a
good deal of applied psychology up to the present has
dealt with neither surface traits nor source traits, but with
arbitrary, logical’ trait definitions. These ° traits’ are
taken from the dictionary or manufactured in the mind of
the psychometrist—e.g. clerical aptitude, social intelligence,
‘ paragraph comprehension '—and have generally never
been demonstrated to correspond to any natural entity.
To attempt to validate a test against such a composite is
strictly meaningless. It is like asking for a compass that
will simultaneously point north, south, east, and west.

If we deal with the measurement and prediction of
behaviour performances in terms of source traits, i.e.
factors, the procedure reduces to that expressed by the
following basic formula:

P,=aF;-bF, . . . +mF,
where P, is the estimated performance of the individual j
in the situation &; Fy; is the endowment of the individual 5
in the source trait ¥, (and similarly for the source traits
F,, F,, etc.); and g, is the loading of the factor F, in the
performance £, i.e. its role and importance in respect to 4.
For the fuller understanding of factor analysis and factorial
representation the reader is referred to the several excellent
expositions now available.! The formula at least suffices

Y Bur, C. L., The Faclors of the Mind (London: University of London Press, 1940} ;
Guilford, J. P., Prychometric Methods (New York: McGraw-Hill Book Company, Inc.,
1936} ; Holzinger, K. J., and Harman, H. H., Factor Aralysis (Chicago ;: University
of Chicago Press, 1940); Thomson, H. G., The Factoriul Analysis of Human Ability
{London: University of London Press, 1939), Revised Edition, 1946; Thurstone,
{% L., The Vectors of the Mind (Chicago: University of Chicage Press, 1935). Revised

IHOM, 1044,
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to remind one that the prediction of any performance—in
school, occupation, therapeutic situation, etc.—normally
requires measurements of several source traits, if the range
of individual variation in the performance in question is to
be fully accounted for.

2. Validity, Reliability, Consistency

The validity of a test aiming to measure a source trait is
its factor loading in the factor concerned. With indepen-
dent, orthogonal factors this is the correlation of the test
with the pure factor as criterion.

The validity of a test aiming to measure a surface trait
is the correlation of the test with a weighted or unweighted
pool of the trait elements in the cluster. The well-known
process of * item analysis’ is, at its best, the validation of
test items in terms of a surface trait. Unfortunately, in
many instances of item analysis no attempt has first been
made to ascertain that the test as a whole constitutes a
single cluster, and in many important instances later re-
search has shown the criterion to be a composite of two or
more distinct clusters and any number of factors.

One may seck to establish the reliability of a test either
by correlating odd with even 1tems at a single administra-
tion or by correlating one administration with a later one.
There are important differences between these results
which justify calling them by diffcrent names, and the
writer would suggest ‘ odd-even consistency ’ for the first
and ‘ quotidian reliability * for the second. If the odd-.
even consistency coeflictent is low, the test is bad; but if the
quotidian reliability is low, it may show only that the ability
which the test measures does indeed fluctuate from day to
day. The latter tendency, intrinsic to certain traits, e.g.
in a marked degree to surgency and to neuroticism, has
been called ‘ function fluctuation,” or * quotidian varia-
bility.” The relation between the odd-even (*split-half”)
consistency coefficient and the reliability (test-retest)
coefficient permits one to calculate how much of the
variance in measurement is due to each source—experi-
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mental error of measurement and function fluctuation.
This analysis of source trait measurements with respect to
validity, experimental error, and function fluctuation is
illustrated in more detail below with respect to the
measurement of intelligence. The problem of validation
itselfis discussed in more detail, with respect to © internal ’
and ¢ external ’ validation, in Chapter V.

Ideally we should record validity, consistency, and
reliability coefficients systematically for every test examined
and described in this compendium. Actually we have
been compelled to handle the evaluation more flexibly
and inexactly. The recording of such coefficients, where
they have been published, would at present merely
operate to create a false impression of precision and of the
relative merits of tests, For, as statisticians well know, the
consistency coefficient can always be made to reach a
“ satisfactory ’ level by taking a population sample with
sufficiently high scatter. Until all published coefficients
have been systematically corrected to some standard
scatter, preferably that of the total population, it will be
pointless and misleading to set them out here. The same
applies a fortior: to validities, and with the added complica-
tion that very few tests have yet been validated against
estimated pure factors.

3. The Nature of Intelligence

The problem of measuring intelligence may well be
taken as a paradigm for the treatment of most other source
traits, Historically it can scarcely constitute a model, for
the gropings and errors which occurred in attaining to
clarity need not be repeated with other factors,

So long as controversy existed as to what was meant by
intelligence no test could truly be validated, and the
design of tests perforce remained a matter of personal taste.
However, the researches which began with Spearman and
were refined by Thurstone, as well as the more naturalistic
studies of Terman with the Binet, demonstrate that
abilities in general mayv be conceived as (1) a general
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ability entering into almost all performances, but far more
into complex relation eduction than other performances;
(2) certain group factors each covering an area such as
verbal, number, spatial, musical, etc., performance; and
(3) certain abilities which are absolutely specific to one
performance.

The analyses of Thurstone differ from those of Spearman
and Holzinger in giving less weight to the general ability.
For Thurstone first resolves the performance wholly into
the equivalent of group factors, namely into ° Primary
Abilities,” and then takes the general factor as whatever
the primary abilities have in common.

The techniques of measuring primary abilities per se are
discussed in the next chapter, which is concerned with
group and specific abilities. Here we shall discuss the
measurement of the general factor, which corresponds—if
anything corresponds—to what the general public alludes
to by the term ° intelligence.’

If we agree that intelligence is the most general ability,
i.e. the ‘g’ factor, the choice of ‘ intelligence tests * is no
longer on an arbitrary basis. A good sub-test in an
intelligence test battery is one that correlates very highly
with ‘g’ and has only a small specific “s.” The same
technique enables one to decide to what extent ‘g’ is
important in various school subjects and adult occupations,
i.e. to predict from tests the fields in which a person may be
successful and to what extent.

Measurements of ‘g’ show that it increases rapidly in
early years, then more slowly towards 14, and remains con-
stant after about 15 years of age. The exact age of cessa-
tion of growth is still a matter for inquiry, but there are
indications ! that in the normal child intelligence ceases to
grow after 16 years, in the subnormal after 14 years, and
in the supernormal after 18 years.

* g7 is primarily expressed in terms of mental age. The
child who scores as many points on a given test as, say, the

'*' Occupational Norms of Intelligence and the Standardisation of an Adul
Intelligence Test.” by R. B. Cattell, Brit. 7. Prychol., xxv, 1, 1934,
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average child of 11, is said to have a mental age of 11. His
intelligence quotient (I1.Q.) is obtained by dividing his
mental age by his chronological age. To avoid fractions,
the quotientis multiplied by 100. Thusachild with a mental
age of 8 and an actual age of 10 would possess an1.Q) . of 8o

8><100

1Q. = .

This intelligence quotient remains remarkably constant
for any given individual both during childhood and in
adult lifer Differences of mental exercise and even of
nutrition seem to affect it but little, though certain diseases
may result in a reduction of 1.Q)

4, Technique of Measurement

Although one aims at measuring inborn capacity, there is
no reason why it should not be accurately measured inferen-
tially through the medium of some acquired ability, e.g.
reading and verbal ability, provided all the persons to be
measured have had equal training, i.e. have been equally
exposed to opportunities for acquiring verbalskill. Indeed,
experiment has shown that verbal tests may be decidedly
more ‘ saturated ’ with ‘ g’ than most non-verbal and per-
formance tests. Stephenson?® has shown, however, that
there is probably a wverbal factor over and above * g’
running pretty evenly through most verbal sub-tests, and
that non-verbal tests are free from this. Nevertheless,
having regard to the high saturation of the former with
‘g * and to the fewness of satisfactory non-verbal sub-tests,
there is little tnaccuracy in using a verbal test whenever a
normal level of verbal education can be taken for granted,
Le. whenever one can be certain that the vocabulary
demanded by the test is well within the vocabulary of even
the most backward of the subjects.

'* The Constancy of ‘ g,” " by C. 8. Slocombe, Brit. 7. Psychol., xxvi, 17, tg26.

Y Plysigue and Intellect, by Paterson. 1930.
Y 7. Educ. Pswehol.. March tg31.
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In any other circumstances, as when a child has missed
much schooling, or in testing foreigners not fully skilled in
the language, or in all testing of young children below the
age of 8, or especially with deaf and dumb children, a
non-verbal or performance test is indispensable.

Tests may be classified in various ways, and the division
into verbal and performance tests or into group and indivi-
dual tests is by no means exhaustive. There are verbal
tests which require no reading or writing; there are verbal
tests requiring only reading ability (no speaking or writing),
and there are non-verbal tests which do not differ in any
significant way from performance tests, except that they
are done on paper and require movements of a pencil
instead of movements of a wooden model. Again, even
within the class of non-verbal paper tests, there is a very
significant difference between ‘ pictorial * tests on the one
hand and on the other ¢ perceptual ’ tests which deal only
with lines and figures having no meaning or associations
other than those directly given to perception. The latter
could be used in inter-racial comparisons, even of civilised
and uncivilised peoples, whereas the former, though suit-
able for peoples speaking different languages, could not be
used where the pictures would be differently interpreted.

Everything considered, the most useful classification for
the practitioner is into paper tests on the one hand and per-
formance tests on the other. For the latter are almost ex-
clusively individual tests, and their bulkiness frequently
precludes their use outside the clinic or laboratory; whilst
the former, whether verbal or non-verbal, can be used
either as group tests or individual tests and are con-
veniently applied almost anywhere.,

5. Test Material
(A) PAPER TESTS—VERBAL AND NON-VERBAL PICTORIAL
There are at least four criteria by which a good intelli-

gence test can be judged: (1) It should contain only sub-
tests highly saturated with ‘g.” These are such as Syno-
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nyms,! Classification, Instructions, Completion, Opposites,
Analogies, Inferences, etc., and their various modifications,
together with others yet to be devised and assayed. Some
tests, e.g. Substitution, are good at low mental ages but not
so g-saturated higher up. (2) It should be finely graded,
i.e. have a large number (100-200) pass or fail items, which
should be arranged in order of increasing difficulty. (3) It
should be nicely adjusted in difficulty to the age of the sub-
jects, and should not attempt to extend over too wide a
range. (4) It should be adequately standardised on a
truly representative sample of the population. That i1t
should be intrinsically interesting goes without saying,
though it 1s part of the psychologist’s technique, in adminis-
tration, to make every test entertaining.

Intelligence tests, like most Attainment tests, may be
designed to permit either of ‘selective’ or ‘inventive’
answers. In the latter, the subject supplies the answer
himself, whereas in the former he chooses the answer from
a number of given alternatives. Although the selective
system allows a certain number of correct responses to be
obtained by sheer chance, it renders the test more objectively
evaluated and eliminates the factor of mere ability to recall
items stored in memory, a factor which is certainly quite
distinct from intelligence. Most researches indicate that
the selective form is more effective for the majority of uses,?
and the principle is now followed in all good tests.

Granted that the strongest possible motives—competi-
tion, desire to please an adult, self-regard, curiosity—have
been enlisted, and a sense of pleasurable anticipation
aroused, the administration of most tests is a relatively
straightforward proceeding. Nevertheless, the experience
of most psychologists shows that many teachers have to be
warned to resist the teacher’s impulse to give help or in-
struction, and instead to follow the directions with un-
mitigated exactness. Not only is it necessary to get chil-

' * Three Points of Interest to Mental Test Constructors,” by C. 8. Slocombe, Brit.
J- Psyehol., xoxviii, 1g.

#“ An Enquiry into the Relative Values of the Inventive and Selective Forms ol
Group Tests of Mental Capacity,” by J. G. Cannon, Ausiral, 7. Psychol., iv, 25.
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dren uniformly interested, but also to give confidence to
those who are nervous. In general, when one knows
which is the duller and which the brighter section of the
class, the former should be put at the front in order that
one may watch lest they go widely astray, give them en-
couragement, and prevent copying—all of which errors of
testing are more common in the duller sections.

Most tests have a time limit, which also should be exactly
observed. The imposition of a time limit is in theory
sound, since, granted the intention to work quickly, in-
telligent individuals are quicker!' and consequently are
penalised in a test without time limits by having to dally
while theduller ones catch up. Nevertheless, temperamental
slownessor quickness tosome extentbreaks through theinten-
tion to work quickly, and in any case nervous individuals
may be flustered by the awareness that they will have to
work at undue speed. Consequently the time limit has
been adjusted in the author’s tests to permit the average
child just sufficient time to complete the test eastly. With
adults an exacting time limit is open to still greater
objections, for experiments have shown that the per-
formance of adults on speeded tests declines from about
the age of 25, whereas ‘ power,” 1.e. the ability granted
adequate time, does not? The general ability with adults
becomes invested more in particular skills and fields of
ability. The individual differences due to the general
ability become less important and those due to the group
factors become more important. But even the general
ability loses some of its fluidity. In fact, there are quite a
number of differences between the manifestations of general
ability in children and in adults, which led the writer to
propose the theory of two forms of ‘g’— fluid’ and
‘crystallised.”® It is important to be aware of these

' See Quickness and Intelligence, by E. Bernsiein, Brit, 7. Psychol, Monog. Suppl. No, 7.
Also Vernan, P. E., * Intelligence Test Sophistication,” Brit. 7. Educ. Psychol., 1938,
“';Sig-}méc, 1. *“The Influence of the Test upon Mental Decline as a Function ol
Age,” J. Educ. Psychol., 1436, xxxii, 100-10.

* Cauell, R. B., “ The Measurement of Adult Intelligence,™ Pspchol. Bulletin, 1943,
xl, 153-93.
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in making any comparisons of children’s and adults’
mental measurements and in making predictions from
them.

In many instances one wishes to retest a child’s intelli-
gence after the lapse of some months or years, When more
than a year elapses it is quite safe to use the same test, for
the test items are almost invariably forgotten, and in any
case the child’s growing intelligence encounters the critical
questions within a new region of the scale.

But for purposes of more immediate retesting, the best-
known tests are always prepared in an A and a B Form of
equal difficulty and similar construction—the B Form being
for retesting shortly after the A Form has been used. The
layman is frequently suspicious as to the effects of practice
in intelligence testing. Since practice does not increase
intelligence itself, the better the intelligence test—i.e. the
more it 15 saturated with ‘ g *—the less it is susceptible to
practice effects. Experiment shows that in repeated testings
the score goes up very slightly between the first and second
testings, but that thereafter the increase is quite negligible.
This first increase through practice, as also, to some extent,
that resulting from coaching, is nothing more than the
settling down to that type of examination situation, and
is only appreciable in the lower intelligence levels, or
among very young children and with adults who have
never been in an examination sttuation. In these
cases—or still more where these cases are in a mixed
group with practised individuals—it is wise to give a
short ° practice” or ‘buffer’ test (the results of which
are thrown away) before the test proper, when any
accurate results are required.! For this reason the scores
(but, of course, not the 1.Q).) on the B Forms which are
intended to be given last, arc slightly higher than the
equivalent scores on the A Forms, at least over the lower
ranges of intelligence.

To see the meaning of an intelligence test score in fuil

1 8ee e.g. C. S. Slocombe, * The Influence of Practice on Mental Tests,” Forum
of Educ., »xvi. 5.
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perspective we may represent it by the following formula *
Performance =G +dG +c+t+f4+ v+ e+ R

in which G is the innate general ability; dG the environ-
mentally produced change in general ability; ¢ the cultural
gain through the test being in informations or skills
advantageous to the individual in question; t the effect of
training specifically in intelligence test situations; f the
‘function fluctuation’ through psychological change or
fatigue, etc.; fv the function fluctuation through changes in
will and interest; e the experimental error in measurement
from all other causes, extrinsic to the subject; and R the
influence of specific abilities unavoidably included with
the general ability measure.

(1) Test Material Available (Detatled)

At present some two dozen group and individual tests in
Britain and America satisfy the above demands. Par-
ticulars of the age-ranges for which they are suitable
and the time required are set out below. Since details of
administration and norms are given in the respecttve hand-
books issued with the tests, no further instructions in regard
to the use of these tests need be given here (except in the
case of the author’s own tests, where new norms are set out
more recent than those available in the handbook). The
Binet-Simon scale or any of its modifications is not included
among them, for reasons given in the Foreword. Its com-
ponent test items are frequently more tests of scholastic
attainment and life experience than of ‘ g,” ? and the pass
or fail items are far too few. The personal relationship
that arises between tester and tested in the course of the
testing, and which is sometimes claimed to give greater
reliability to this type of individual test, is just as likely to

' Cattell, R, B., ** A Culture-Free Intelligence Test, 1 and 11, 7. Edue. Psychol.,
1940, xxxi, 16180, and 1041, xxxii, Br-100.

‘ See e.g. " Intelligence Tests for Children of 4 10 8 Years,” R. B. Cattell and
H. Bristol, Brit. J. Frue. Pswehol., {ii. 107y,
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introduce errors because of shyness and other tempera-
mental effects in the child * and because the examiner is
likely to be affected in doubtful cases by the appearance
and bearing of the child? It is certainly true that the
examiner gains evidence of temperament and character
traits in administering the Binet intelligence scale which he
would not gain with paper tests, but when definite tem-
perament tests are available it is a mistake to vitiate the
intelligence test by roughly blending the two. The reten-
tion of the Binet tests in a good deal of clinical work to-day
is alike a great tribute to the early genius of Binet and to
the conservatism, rather than the scientific conscience, of
the present generation of clinical psychologists.

The following is a list of some good available tests, in
alphabetical order. When inspecting the descriptions of
tests it is necessary to remember that, generally speaking,
an intelligence test should not have less than g0 minutes’
duration {more with young children). Teachers are often
inclined to use shorter and shorter tests, whilst still hoping
to use the results as a basis for important decisions—some-
times affecting the candidate’s whole career. Fifty min-
utes is not too much when such decisions are in question.
The tests have been arranged according to age levels, l.c.
according to the mental ages for which they are suitable,
and are provided with brief comments on their structure.
Certain tests, notably the Northumberland, the National
Institute, and the Cattell Tests, provide a complete series
of uniform tests, one for each age-range section. With the
exception of the Otis Test, they are all English, since the
wording and standardisation of American tests are often
unsuitable for English children.

! See also the evidence in Chapter VII, p. 302.

* “Too strong a motivation in intelligence testing—as in most cognitive performance
—may be disadvantagecus.

A group test would seem to produce quite adequate attention and interest. Over
a wide range of motivation strength there is practically no variation of score on intelli-
gence tests.  Maller and Zubin (“ The Effect of Motivation upon Intelligence Test
Scores,” 7. Genet. Psychol., xli, 136) found that very strong motive led to {i) no increase
of score, (i) increase in number of items atempted, balanced by (ii1) increase in

nurmber of errors, See also A. Wild, * The Effect of Conation upon Cognition,”
Brit, 7. Psychol,
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Infancy: o—4-year Range

Gesell’s Norms of Development from birth to the sixth year.
Available in The Mental Growth of the Pre-school Child
(Macmillan). No unusual apparatus needed. These test
situations are by no means always tests of intelligence, but
are probably fairly saturated with ‘g’ during the first and
second year, especially those items in the * Adaptive
Behaviour ” section (chap. x). (No investigationson ‘g’
value have been made.) They cnable one to fix mental
age to within about two months. Carefully selected and
standardised, but the norms in the upper ages are a little

low for English children.

Brier ‘ MENTAL CAPACITY > SCALE FROM GESELL (MAINLY ° ADAPTIVE
BEnAviour * ITEMS) FOR 0—4 YeaR RancGe

4 months+ 63 to 85%.
20t 50%,.

‘85 to 1009%,.

Can lift head when lying on back,

Resist pressure to move head.

Follow slowly-moving plate or bright light with eyes.

Move arms in an attempt to shift piece of paper (letter
size) placed over face when prone on back.

f 85 to 100%,. Pick up spoon from table.
6510 Bs%,. Sit up with slight support,
6 months | » © Express recognition of strangers as being different from
| familiar faces.
20t0 50%. Look round for fallen spoon.
| oto 20%. Situp alone.
{ 85 to 100%,. Sit up alone.
65 to 84%. React to mirror images (of self) shown, Some response
indicating interest or recognition counts as a pass.
g months{ ,, ,, Clasp and pull down ting dangled on string just above head.
w 15 Cansay * Mama ' and * Dada’ and one other word.
20 to 50Y,. Lift inverted cup to recover cube after secing cube placed
under cup.
65 to 75%;. Place cubein cup when told {without assistance by gesture)
50 to 65%. Climb {crawl) up stairs,

12 monthslao to

18 months

PP
65 to
50 to

‘|20 to
Fe e e

50%.

85%.
65%.

50%.

Walk alone.
Can pile three blocks (cubes) on top of each other to make
a stable pile, after once seeing it done.

Make attempt to turn knob when wanting doaor apen.

Make single vertical stroke (distinct from scribble) after
seeing one made as a model.

Put cube in plate or in cup according to instructions (i.e.
discriminate between plate and cup).

Point to twe parts of body (out of eye, nose, mouth).

Pile four blocks in a stable pillar (see above).
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65 to 85%.

LRI}

2 years 4

LI 1}
3 1

\

£33

3years <

L] " ”

\

1T 11 sy

LR a 1

4 years

” ” ”

\

50 to 65%.

20 10 50%.

65 to0 83%.

50to 65%.

20 to 50%.

r65 to 85%.

20 to  50%.

o to 20%.

Pile four blocks in a stable pillar (see above).
Make single vertical stroke, with pencil, in imitation (see
above).
Obey propositions:
Put the ball on the box.
Put the ball in the box,
Put 1he ball behind the box.
Put the ball in front of the box (or chair).
Put the ball under the chair.
(getting three correct.}
Make tolerable drawing of a circle after seeing one drawn.
Build ‘ bridge * with three bricks after secing one made.
Can name fhree objects in a picture {(Dutch Home Scene,
(** Tell me what you can see ™).

Use pronouns, plurals, and past tense in speech.

Presented with several cubes and cup.  ** Put just one block
into the cup.” Respond currectly,

“ Put fwe blocks in cup *’* (as above and after doing one
successfully). Respond correctly.

Copy a cross just recognisably from a model + presented
(but not drawn in their presence).

Can catry out three commissions without asking further.
*“ Here’s a key; I want you to put it on that chair over
there; then I want you to shut that door, and then bring
me the box which you see aver there.” (Pointing in
turn to these objects.) Repeat, stressing: First put the
key an the chair; then, etc.

Successfully respond to instructions to put only two cubes
in cup. (See 3-year test above.) .
Answer rcasonably two out of three:
“ What must you do when you are sleepy 2 R
* What ought you 10 do when you are cold 2 ™
** What ought you to do when you are hungry ?

Copy a square (recognisably) from a model (but not drawn
in their presence).

Provide two oblong cards, one divided by a diagonal cut
into two triangles. Child presented with, two triangles
and asked to ** Put them together so ‘hat they look
exactly like this (pointing to rectangle).” Allow three
attempts of 1 minute each. Pass if two of three are
successful.

Give an answer to “ What must you do if you have lost
something P '* which shows that expression * lost * is fully
understoad.

Give a correct answer on three out of four © missing
feature’ pictures. * What is Jeft out of the face?”
{Four pictures of faces as in Binct 7 year. One with
wmouth, one with nose, one with ear, and one with eye
missing.)

The percentages on the left indicate the pumber of children found by Gesell to

Pass this test at the age

concerned. A child should have the mental age indicated

0: the lelt when he passes the tests on which 50°, (say 40-60%5) of the children of
that age succeed.  But unfortunately Gesell's norms are not arranged in 50%, cate-

’

gories,  With the arrangement of items made above a child should pass for a given
year when he succeeds in more than a half of the items for that year (except in the
Fourth year, when just a half will suffice).

The Measurement of Intelligence in Infants and Pre-school

Children. Psyche

Cattell, Psychological Corporation, 1940.
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This is a test which, in part, is developmental, as in Gesell’s
scale, and in part describes tests requiring some apparatus.
It is, perhaps, the most useful and generally valid set of
tests yet proposed for the o—4-year range, and is well
standardised.

Merrill Palmer Test for children of 21 to 63 months (effec-
tive range 2-6 years). Time required  hour to 1} hours,
according to child.—A medley of some 38 verbal and non-
verbal tests, giving g3 separate diagnostic items. The test
is not constructed on intelligence test principles in so far as
the constituents are selected on grounds of low mutual
correlation (see Stutsman, Mental Measurement of the Pre-
School Child, 1g22). Probably not a very sound measure
of * g, but rather of general development. Interesting to
children and highly practicable to administer. Correlates
+78-+79 with Binet score. Recently standardised for this
country by Hilda Bristol (detatls published in Prof.
Hamley’s section ! on ** Mental Tests > in the Education Year
Book, 1935), on 530 children, with the following results:

Age in Months: 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 68
Points: 11 17 23 40 34 44 51 57 63 6g 73 76 79 62 64 66 67

The American norms, on 631 cases, are about 5 points
lower than these over the whole range. Apparatus (fairly
extensive) obtainable from Messrs. Stoelting, or from
Raper, Psychological Laboratory, University College,
Gower 5t., London.

Minnesota Pre-School Scale (Goodenough, Foster, Van
Wagener}. Range 18 months to 6 yecars.—Not so attrac-
tive to children as is the Merrill Palmer. Available,
Educational Test Bureau, Minneapolis.

The California First-year Mental Scale.—A series of test
items selected from various sources. Standardised on 61
infants over range  to 21 months. Consistency coefficient
62 (0—3 months) to -86 (4~18 years). Validity unestab-
lished. Described in University of California Syllabus
Series, 1933, No. 243.

' Or * The Testing of Intelligence,” H. R, Hamley. Evans Bros., 1g35.
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On the whole, one is forced to admit that there are as
yet no very satisfactory tests of ‘g’ over the o—4-year
age~range.

Kindergarien Period: 48 years

Dartington Intelligence Scale (Cattell Intelligence Tests,
Scale 0). Individual test, 4-8 years.—Eight validated sub-
tests.! g6 pass or fail items. Standardisation slender, but
on well-sampled group. American standardisation by
Psyche Cattell. Time required-—# hour; shortened form,
25 minutes. Obtainable from Messrs. G. Harrap & Co.

Funior School Range: 8~11 years

Ballard’s Funior Test (New Examiner, p. 236).—A mixture
of test types, some of which involve a certain amount of
general knowledge. 100 items. No time limit. Norms
for elementary school children of 8-14 years.

Cattell Test, Scale I. Non-verbal. Group or Individual.
For ages 8-11 years.—Eight sub-tests of good validity.
106 pass or fail items. Standardised on 620 selected cases,
including individuals of known mental age. Time re-
quired, 45-50 minutes. A and B Forms provided. The
test can be given in a shortened form requiring 20 minutes.
Stencil key. Preliminary practice given in test itself.
Obtainable from Messrs. G. Harrap & Co. (This test re-

‘places the verbal Scale I, the verbal test having been found

- not entirely satisfactory for children of 8-11.)

- Otis Primary.—Eight non-verbal subjects of good validity.
Ages 6-10 years. Norms too low for English children
(about 11 points of I.Q.). English norms recently pre-
pared. Results expressed in Indices of Brightness which
are not comparable with Intelligence Quotients, and
generally not so useful, Time required, about g5 minutes.
Obtainable from Messrs. G. Harrap & Co.

Simplex Funior—Group or Individual. An ¢ omnibus’
type of test. Age-range rather large (7-14 years) for accur-

tSee “ Intelligence Tests for Children of 4-8 years," R. B, Cattell
- H. Bristol, 7. Educ. Psychal,, iii, 1933 4-8 years,” by tell and

GM.T.—2
!
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ate sorting of junior children. Time required, 45 minutes.
Well standardised.  Stencil keys.  Obtainable from
Messrs. G. Harrap & Co.

Sleight. Non-verbal. —Ten short sub-tests of good
validity. Age-range 6-11 years. Time required, about 35
minutes (18} minutes’ testing time, remainder instructions,
etc.). Soundly standardised. Obtainable from Messrs. G,
Harrap & Co.

Senior and High School School Range: 11-17 years inclusive

(Tests for scholarship examinations at 11 years should be
chosen from the 11-14 mental age-range, since most
scholarship candidates between whom it is desired to dis-
tinguish finely fall at a 12—-13 mental age.)

American Council on Education Psychological Examination for
High School Students—Companion test to adult form (see
below), Designed by L. L. and T. G. Thurstone and
revised each year. High validity as tested by internal
factorital composition. One hour. Machine scorable.
Obtainable Co-operative Test Service: (see below).

Cattell Test, Scale Il. Verbal with non-verbal items.
Group or Individual. Ages 1115 years. (Quite suitable
for average and sub-average adults.)—Six sub-tests, giving
151 pass or fail items. The validity of these individual
sub-tests ranges' from o0-65 to 0-85. Standardised on
2,070 cases supplied from various parts of Great Britain.
Time required, yo0 minutes. The first sub-tests have a
generous time limit to give subjects a sense of confidence.
A and B Forms provided. Preliminary  practice’ test
supplied to eliminate ° test sophistication.” The test can
be given in a much shortened form requiring 24 minutes
and correlating with the full scale' 0-88. Stencil key.
Obtainable from Messrs. G. Harrap & Co.

Chelsea Tests. (P. B. Ballard.) Verbal ages 11-14
years. Group or Individual.—Four sub-tests giving 100
pass or fail items. First test timed, but others unlimited.
Total time therefore varies, but about an hour generally

! Halstead. H., and Chase, V. E., * Review ol a Verbal Intelligence Scale or
Military Neurotic Patients,” 8nrt. 7. Med. Psyehai.. xx. 105-201, 1944.
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suffices. Permits of inventive as well as selective answers.
Tentative norms which do not cover low 11- and 12-year-
olds or high 13- and 14-year scores. Material and norms
in Group Tests of Intelligence (Ballard).

Columbia Test. (P. B. Ballard.) Verbal. Ages 10-14.—
Six sub-tests. Four or 5 minutes each; two untimed.
Tentative norms not extending to mental ages below
10 or above 14. Material in Group Tests of Intelligence
(Ballard).

Group Test 34. Verbal, with non-verbal items. Group
or Individual. Age range 10-15 years.—Nine sub-tests
of good validity, giving 200 pass or fail items. Rather
large vocabulary demand on two tests. Timed on each
sub-test. Total test time, 38 minutes. Well standardised.
Available from National Institute of Industrial Psycheology.

Moray House Test 10. (Godfrey Thomson.) Verbal.
Group or Individual. Ages 10-6-12.—Fifteen sub-tests
representing five distinct types of sub-test. 100 items, some
on cnly a two-response basis. Sub-tests not timed. Total
time, 45 minutes, plus 10 minutes for a ‘shock absorber
test.” Very soundly standardised. Available from Univer-
sity of London Press.

Moray House Test [la. (Godfrey Thomson.} Verbal.
Group or Individual. Ages 10-6-12.—An ‘ omnibus” test,
without distinct sub-tests, the instructions being given
afresh on each item. Seventy-five items. Forty-five min-
utes, plus 10 minutes for ‘shock absorber’ test. Very
soundly standardised, over small age range. Available
from University of London Press. This test and test 12
were originally twin tests (i.e. A and B Forms), but the
lTattcr has been converted into the Scottish Mental Survey

est.

Northox Group Intelligence Test. (G. P. Williams.) Ages
It-12 years.—Five sub-tests, one requiring arithmetical
knowledge. Time, 30 minutes. Obtainable from Messrs.
G. Harrap & Co.

Northumberland Mental Tests, No. 1. (Godfrey Thomson.)
Group or Individual. Verbal. Ages 10-12:6.—Twelve
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sub-tests. Time required, 1 hour. Very soundly
standardised on 2,500 children in Northumberland.
Supplied with 10 minutes’ practice ‘introduction’ test.
Obtainable from Messrs. G. Harrap & Co.

Northumberland  Siandardised  Tests — Ill,  Intelligence.
(Burt.) Group or Individual. Verbal. Ages 10-12, but
quite effective a year above and below these limits.—
Nine highly valid sub-tests. Time—10 minutes for pre-
liminaries; 1 hour for test. Time Iimit on each sub-test.
Soundly standardised. Obtainable from University of
London Press.

Northumberland Mental Tests, No. 2. (Godfrey Thomson.)
Group or Individual. Verbal. Ages 12:6 and over.—
Fourteen sub-tests, giving 6o pass or fail items.
Time, 1 hour, notified every } hour, but no limit on each
sub-test. Soundlystandardised. Obtainable from Messrs.
G. Harrap & Co.

Otis Advanced Test. Verbal. Group or Individual.
Ages 10 to about 13.—Ten sub-tests of good validity.
Possibly not yet adequately standardised for English chil-
dren. Results expressed as Indices of Brightness or as
Intelligence Quotients. A and B Forms available; also an
abbreviated test. Time required, about 1 hour 10 minutes.
Obtainable from Messrs. G. Harrap & Co.

Scottish Research Council Mental Survey Test (1932). Verbal
and Pictorial. Age range 10-12 years.—Mixed items. One
demanding large vocabulary. Time required, 50 minutes.
Very soundly standardised (on 87,000 Scottish children).
Obtainable from University of London Press.

Simplex Group Test. Group or Individual. Verbal. Age
range 10-14 years.—Twenty-six sub-tests. (Rather big
vocabulary demand.) Time required, 1 hour. Obtain-
able from Messrs. G. Harrap & Co.

Spearman’s ** Measure of Intelligence.” Verbal. Booklets
not required, Age range 10-14 years.—Seven highly valid
sub-tests. Time required, about 1} hours. Soundly
standardised. (Sce Forum of Educativn, 1929.) Obtainable
from Methuen & Co.
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Adult Tests, 1.e. 14 Years and Upwards

{ Note.—Most of these tests are better adapted to ‘ superior
adults.” For getting accurate measurernents of the lower
mental ranges among adults—e.g. among unskilled workers
—it 18 advisable to use tests from 11-14-year ranges. In
the case of adult defectives, the 4-8-range, e.g. the Darting-
ton Scale, will be found most effective.)

American Council on Education Psychological Examination for
College Freshmen.—Six sections; one hour; yields distinct
scores in (1) verbal and (2) quantitative-numerical
abilities. Designed by L. L. and T. G. Thurstone. New
form published each year. Machine scorable. Obtain-
able Co-operative Test Service, 15, Amsterdam Avenue,
New York.

Cattell Test, Scale III. Verbal with non-verbal items.
Group or Individual.—Six highly valid sub-tests, giving
151 pass or fail items. Preliminary practice test. Time
required, 1 hour 10 minutes. Time limit for each of sub-
tests. Standardised on 2,000 adults, with additional occu-
pational norms.! A and B Forms available. The test can
be given in a much shortened form (24 minutes), especially
suitable for subjects of limited reading vocabulary. Stencil
keys. Obtainable from Messrs. G. Harrap & Co.

Crichton Test. (Dr. Ballard.) Verbal. Group or In-
dividual ——Omnibus test of 28 items. Inventive and selec-
tive answers. No time limit. Rough norms. Material
in Group Tests of Intelligence {Ballard).

Group Test 33. Verbal. Group or Individual.—Five
sub-tests. Synonyms require too large a vocabulary for
average adult. Time required, 30 minutes. Obtainable
from National Institute of Industrial Psychalogy.

Otis Self-administering Tests of Mental Ability. Higher
Examination. Group and Individual.—One test of 75
items. Scored on 20 or on 30 minutes. A useful rough
test of short duration. Obtainable from World Book
Co., Yonkers, N.Y.

' See * Occupational Norms of Intelligence and Standardisation of an Adult In-
telligence Test,”™ Brir. 7. Piwchol., xv, 1, July 1934.
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Stanford-Binet, 1937 revision, has two forms, L and M,
as described above, and has had sufficient ‘ top * added to
make a sound test for superior adults, but is still founded
on the questionable theory of the original Binet. Obtain-
able from Houghton Mifflin, Boston.

Wechsler-Bellevue, Age 10 and over. Individual, verbal.
—Shares the unsatisfactory theoretical foundation of the
Binet and is rather heavily loaded with * V ’ factor and
general knowledge. Obtainable from Psychological Cor-
poration, Fifth Avenue, New York, 1939.

Tests of very brief duration (and therefore low reliability)
are available in the 12-minute Otis and the abridged Otis
by Wonderlic (Wonderlic, E., and Hovland, C. 1., 7. Appl.
Psychol. xxiii, 685702, 1939).

Measuwrement of Deterioration in Intelligence

A special case of the measurement of intelligence is that
in which one is measuring the ability of some person in
whom, through epilepsy or other psychotic conditions, or
even through old age, deterioration is believed to have
taken place temporarily or permanently. One wishes to
measure both the present intelligence {(which can be done
in the ordinary way with a suitable * g’ test} and the
original level of intelligence. The task of assessing the
latter is like reconstructing the dimension of some ancient
building from 1ts present ruins. Size of vocabulary is
known to correlate closely with intelligence among people
of reasonably similar education. The researches of Sim-
mins,! Babcock,® Shipley, Davies Eysenck,® and others
show that the vocabulary, at least in patches, persists at its
original degree of elaborateness after intelligence has
gravely declined. Score on a suitable vocabulary test,
therefore, is the best means yet known to determine what
ability a person once had. The research of Davies Eysenck?®

i Constance Simmins, ** Deterioration of * g * in Psychotic Patients,”” 7. Mental Sci.,
October, 1933.

t E. Babcock, * An Experiment in the Measurement of Mental Deterioration,"
Arch. of Piychol,, '\Io 117, N.Y., 15930.

* M. Davies Eyscnck Y An Exploralorv Study of Mental Organisation in Senility,”

7. of Neurel. and Psychiat., viii, 15-22, 1045.
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and the inquiries of the present writer* indicate that the
measurement of intelligence where deterioration has
occurred 35 best handled by the concepts of ‘ fluid and
crystallised ability,”* according to which two scores are
finally used to define the individual’s general ability,

The Terman Vocabulary Test, being standardised for
actults, was used in the above researches, but other suitable
tests will be found in the vocabulary section of ** Attain-
ment Tests,” though they will need to be standardised
afresh for this purpose—namely, in relation to 1.Q) s among
adults,

(i1) Other Tests (Not Detarled)

Measurement of Intelligence by Drawings {F. L. Goodenough).
—Owing to the very large specific factor in drawing
ability, it is not a means by which one would normally
choose to estimate intelligence. Scored in the particular
manner worked out by Goodenough, however, correlations
as high as -76 with intelligence may be obtained. For
details, see Special Aptitudes, p. 62, of next chapter.

Bristol Group Reasoning Tests. (Dr. Barbara Dale.)—
Inferences only. Well graded. A test which has been
shown to involve a rather extensive special ability.®
University of London Press.

Evesham Intelligence Test. (Dr. Haselhurst, Grammar
School, Evesham.)

Leeds Intelligence Test. (Dr. Terry Thomas.)—Nos. 1-4
for boys of 11 plus. Extension for 15-16 years. Bell & Co.

Oxton Group Intelligence Test.  (G. P. Williams.)—For
children of r1-14. Mainly general knowledge, as devised
for certain Education Committees.

Porteus Maze Tests. Individual. Paper mazes, 6-15
years, one for each year. Excellent for inter-cultural
comparisons, but involve a personality stability factor
additional to intelligence.

Tomlinson’s = West Riding Tests of Mental Ability.”—

! Cattell, R. B, * The Measurement of Adult Intelligence,” Psychol, Bull., x),

133793, 1943. . ..
¢ See Soearman's Abilities of Man, p. 223, for summary of evidence,
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Pick out the column which bears the score and the row marked by the age of
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SCALE O (DARTINGTON SCALE)
CALCULATING INTELLIGENCE QUOTIENTS
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the person tested. At their junction will be found his intelligence quotient.
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A GUIDE TO MENTAL

TESTING

NORMS FOR

DirrecTioONs.—Pick out the column which bears the score and the row marked by the
the examinee expressed in
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This stand"lrdisnhon

based on measurements of some

1,200 persuns as described
clementary and secondary school scores, as described
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SCALE 1

age of the person tested, At their junction will be found the intelligence quotient of
relation to a normal of 100.
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elsewhere. The typical population is reconmstrucied from a combination of
n the Brit. . Pgyehol., January 1936.
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NORMS FOR
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This standardisation is based on measurements of some 2,700 people, sampled from

¥ Psychol,, January 1936.

The principle of the fshifting denominator® (as
The psychometrist should note that from the score of 114 and upwerds
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clementary and secondary school children in Great Britain, as described in the Brit.

eseribed for Scale I11) has been employed on the upper reaches of intelligence.
these norms are modified from those in the earlier edition of this book,
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103 (16:3-16-8) [135] 236|138 | 739 140 |14z 145 ] 146 | 248 tag | 13t {153 {rss{157] 158 159 { 160 | 161
17 (s69-17-2) |30 133|234 (133736 (237 xqn | sa2 | 2ga [ 145|246 nag] 152 {153 15¢fass | o6 57
17 (v73-178) |ray| 128920 v30 ) 331 132 136 138 ) 140 1er | 242 144 [ 145 | 148 140 (10 ] 281 | 182
18 {r79-182) fizy|128B 12 150133 J 1320133 134 335 136] 137 138 139 ) 143 | 145 [ 146 | 147 ]| 148
1B} {183-188) | 1271128 | wzg(rgofase |32 T33( 134 035|130 ] 137 | 130 130 Y140 | rar ) ez | 143 14e
18 (189-19'2) |12y | 128|129 130 P30 | 032133 134t 235|136 13701387 139 | 140 | £41 142 | 143 | 144
10} {rg3-19°8) | 127 | 128 c29 | r3ofoar|132] 133 | taefaas 136|132} 138 130 | 1o | 2ar 14z | 143 14s
20 (s99-202) 227128129 u30 030 132 | 133 34| 135|136 337 138 ) 130 | r40 | 1ar Lraz | ras ! ras

This table is based on norms from over 2,000 adults, sampled from a variety of occupations.
and Standardisation of an Adult Intelligence Test,” by R. B, Cattell (Brit. F. Psyehal,,
developing a little longer with children of higher intelligence, so that there is a
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SCALE 111

os|osleres|m|m|n|m|mfra|os]|m|n]m|n]|sn PORM A

|| 2|B|{M|B|E|(T7|(78 | |W 8681|828 FORN B

136|139 | 141 | 1qq4 (140 [ 150 ] 284 | 156 (150! 162 | 164 | 266 | 168 | 170 | 172 176 12} {r2-3-a12-8)
130 (133 | 336 | 138 {141 | 143 | 146 ) 340 | 353} 155 | 187} 159 | 160 | 164 | 166 ] 170 1% {(139-133)
1261128 § 130 [ 133 1235 | 139 | 140 | 144 1 248 149 | 152 ) 053 [ 055 | 157 | 160 | 163 133 (r3-3-13'8)
1arfrag 126 128 fryofx33 [ 135 a3o( raa | 144 | 146 [ 148 | uso] 152 ] 154 | 157 14 (139-143)
1ry | 129 a2y [ 324 bxsb 128 f 120 | 134§ 138 | 130 | T4t | 142 | Tag | 146 | 748 | 151 14§ (143-14°8)
w3 fars [ar7 frzo]eze | 12| 126 [ 29 | raz [ 134 136 ] 128 | 140§ x4z | 144 [ 146 15 (r49-152)
1op | rxr Jazz | ues (517 {120 ) 122 fuzs h o288 r3e | 132 133035 [ 137 | 130 | x4x 15k {15:3-158)
tos pro6 | to8 | rir j114 | 116 | 1eBfr2of 12y | 126 | 128129 131 133 135 | 13) 18 {159-ré2}
105 | 1 w8 J1en{t1of x| 1x3 15 rz0)| nzz | 124 | 325 127 | £29 | 131 | 333 18} {16-3-16'8)
To5 106 108 [jog riofaxx [ rs3]cas frv7|1xgl 120 12t | 122 | 123 125|139 ’ 17 {(169-173)
105 (106 1108 [ tog | 110 | rar ) ta3 ] qas 1117 | T1g | 120) 121 | 122 | 133 | 133 j1ab 17% (1r3-179)
105} 106 | 108 | 109 1o [3xx fre3 ) xrs ! iz | 119 | 120 | p2r | x22] 123 ] 125 | 12 18 (17r9-1832)
165|106 [ 108 | 109 110 | xxx | 1r3 | xagi ey | xag | v20 | vaxr | 122 | r23{ 125 ) 126 184 (18-3-18-8)
105 {106 | 108 | 109 | txe {111 113 ag jaa7 | 119 | 120 11 | v2a b 323 ] 135 | 126 19 (189-192)
1051106 | 108 | tog jr1e | 1ar (113 ) nag ] ar7 [ 19| 120 frax jrzz 223 | 125 | 126 19§ (19-3-19'8)
o5 | 106 xoslwginu 111 |trafaas [ary b reg l 2o {2ar frez ] 123|125 | 126 20 (19-9-202)

991100102104 | 108 ;108 (110 [ 112|114 116|118 (120 120 |124(109(128|100| WORM A
88| 98 (100 ;102105 104|108 ] 110|112 | 113 (115|117 | 118 | 190 | 128 196 | 127 FORN B
12§ (12-3-1r8}
18 {(1z-g-13-2)
134 {r3-3-13-8}
14 {139-3142)
144 (14:3-14°B}
15 (te9-15-7)
trg | 156|178 5% (15 3-158)
68 [ 172 | 174 Y ur6 | 198 18 (135-9-16:3)
163 ] 165 | 167 | 16g | 172 | 174 | 176 J177 b7l 18} (16-3-16-8)
158 1160 | 163 | 166 (168 [ 169 | s7r Jrzz by | xzg | 028 | az6 | 222 178 17 (16-9-17-2)
154|556 [ 159|161 | 163 | 164 {166 | 167 ] 108 | 160 t70 | 171 | 222 f 273 aze | ars 124 (17-3-17-8)

150 | rsxh3sq| 1562581 160 F 362 | 163 | 164 | 164 | 266 j167 | 168 | 160 | 170 | 372 | 122 18 (17g1B2)
145 | 146 | 147 1B 1an | o5y | 157 1 usB lagg {100 16e 162 553 L 164 | 165 | 166 | 167 [ 18} (18:3-15:5)
TS [ 140 | 147 F 145 ] tay Jisodaseioseesa)osaesy |56 sz | vsp| 15g] 60165 (19 (1Brg-19-2}
145 146 | 547 | 148 tyy (150 157 1551 7531153 | 155 156157 | 158 15g ] 16c | 163 | 18k (19-3-19-8)
145 [ 146 147 [ 148 149 (50!:5:!:52‘\:53 154 | 155 ?:56{:57 153 rso ! oo 161 |20 {199-20-2)

The manner of its derivation is explained in *“ Occupational Norms of Intelligence,
vol. xxv, July 1934). It embodiecs the notion that imtelligence gocs on
shifting denominator * ta the 1.Q. between 14 and 19 years of age.
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The central figure and ~- on each line indicates the average 1Q.
for the sample taken. The length of the line subtends the scatter of
1.Q. for the middle 50 per cent. in that cecupation.

Abstracted from measurcments on more than a thousand adults, as
reported in *“ O