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INTRODUCTION:
THE CONTEMPORARY AWAKEN ING

RAYMOND B. CATTELL

Distinguished Research Professor Emeritus
University of Illinois

Our society has been made aware in this decade that it is in
trouble, educationally, economically, and in other ways. But
like someone in a disturbing dream it is only vaguely aware of
the real problem. Wishful thinking would tell us the problem is
trivial and transient. My considered diagnosis is that we are in
deeper trouble than we realize.

Someday there may be doctors of the health of societlies, as
we now have medical doctors for our personal health problems.
I'o judge by the media the authorities accepted 1n this domain
today are politicians, journalists, economists, bankers and so on.
The intellectual bankruptcy of these is comically evident in, for
example, their stock exchange predictions, their handling of the
crime problem, and much else. There is an emerging class of
true social scientists, though as yet with a limited science
behind them, as represented by the present contributors and the
many outstanding researchers they introduce. Someday the
journalists and politicians will recognize that they deal with
great complexities, beyond their training, and will erect the
great social research institutions needed to monitor and cope
with these problems.

Meanwhile the present little book, and others similarly con-
centrating scientifically on the functional life of soclety, may
throw a few shafts of light to show the real depth of the prob-
lem. What has surfaced in the press at last is, first, an educa-
tional problem, documented as a decline of school standards
since the early 1960s. This is analyzed here, beyond cavil, by
Dr. Barbara Lerner. She shows the hollow facade of judging
education by “years of school completed” and/or ‘“‘degrees

received” and introduces the technical advance of standard
achievement test results, which show the U.S. (a) declining over

most of 20 years, and (b) falling below Japan and Western
European nations, so that “the only student groups whose test
score means were usually lower. . .were those from under-
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developed nations.” It is part ot the illusion under which we
have been living, and good proot ot accommodation to permis-
siveness, that over these years the class grades have stayed
up, but the real performance has gone down. Yet our simple
minded belief in education in the abstract has stood up, for, as
Dr. Lerner reports, “In the last two decades, we sent more of
our young people to school for longer periods of time than any
other nation in the world.”

Dr. Lerner then logically moves from children at school to
the economics of adults in jobs, and looks at the nation’s
““human capital,” showing that economic forecasting ot produc-
tivity is in part possible from achievement tests. As [ write a
copy of Job Training News comes on my desk with the heading
“Good students become better soldiers.” The connection ot
national earnings, national defense, adult literacy, and political
intelligence with the level on the achievement tests Dr. Lerner
describes is now shown by dozens of researches.

[t is a weakness of human nature to cling to single causes for
single effects, whereas a social scientist knows that his task 1s
to give meaningful weights to multivariate causes. In my chapter
here 1 have pointed out that the social psychologist now has a
firm and widening basis of findings about scores on intelligence
tests, personality tests, motivation tests and what I call ““modu-
lating situations’ in society, as predictors of achievement,
delinquency, mental illness and group behavior. Formulae and
equations can be used, where presently politicians talk rhetoric
and journalists talk banalities. However, on this particular
matter of decline we are, as vyet, starved of the research that
would evaluate its roots. I will make an “‘educated guess,” that
the deterioration of performance is partly due to each ot halt a
dozen factors, of which the three largest are (a) a decline 1n the
innate intelligence level due to a century-long dysgenic situa-
tion, (b) a decline in morale, due to relativistic ethics, and per-
missiveness which has spread from society into its schools, and,
(c) an increase in distractions through increased luxury, recrea-
tional time, and hours glued to TV shows.

Contributors here have mentioned but not documented the

last. The fact that this cannot be our present focus does not
mean that one should forget it. Elsewhere (1971) I have tackled
it in depth; but the argument that the decline of morale, and
the unwillingness to hold to standards, is basically due to the
(legitimate) undermining of dogmatic, revealed religions by
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science 1s too unpleasant for many people to think about. I
have suggested a solution, but meanwhile I will maintain that
Increases in crime and in diverse drug addictions, the decline of
family influence, and the lack of seriousness in education will
prove traceable to loss of authority in ethics, due to Increasing
scepticism concerning the “‘revealed,” subjectively-based reli-

glons. |
Better suited to examination in a book of this size is the first
cause above — a possible genetic decline in intelligence. This

has been a difficult idea for which to get popular acceptance,
and the difficulty probably arises from three sources: (a) a
reluctance by most people to believe that intelligence is sub-

stantially inherited, (b) justifiable doubts whether the effect of
large family sizes of the less intelligent might not be offset by

The accumulating evidence that 60-80% of intelligence is
genetic should end (a). It is about as heritable as stature. By
shifting from a generation with poor nutrition to one very well
ted we can get a shift of average stature from about 5 ft. 7 ins.
to 5 ft. 9 ins., but you cannot go on doing this. And if you
breed the next generation from the shorter members, then
population stature, with the very best nutrition, will stay
relatively low.

As to (b), my pioneer studies in 1935-37 showed that both in
rural and urban areas decreasing intelligence steadily related
itself to larger families — and did even when analyzed within
one social status group. Furthermore culture-fair intelligence
tests were used to clear up the question whether education
rather than native intelligence might be the associate (Cattell,
1937). My calculation of an anticipated decline of average 1.Q.
of 1 point was checked by a new survey, after a 13-year lapse,
in the same areas and schools, and no fall was found. (Contrary
to the rise found on non-culture-fair tests). However, the fact
that the intervening period was occupled by World War II and

preparations for it, including migrations of workers, made the

circumstances atypical and has prevented firm conclusions being
drawn.

Since then intelligence and birth rate has been researched
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four or five times, but as Dr. Vining points out, conclusions
vary with situation, though in the main supportive of my first
study, which was on a larger sample than some since. The
failure of social scientists between 1937 and the present to
execute the necessary large scale studies with appropriately
adapted intelligence tests makes one wonder what subjects
they have found more important than the intelligence of the
nation, and all that depends on it. Into this neglected field
comes now Dr. Vining, an unusual population specialist, who
sees that it is perhaps 1nadequate to count heads without
heeding what is inside them. With careful and sophisticated
analyses he shows that, after most of 50 years since my study,
uch the same unfortunate relation exists between intelligence
and family size. (Parenthetically let us remind the doubter of
heredity that even if all the variance on intelligence were
environment it would still be undesirable to have more children

born into less cultured homes; for home is more 1mportant than

school in fixing basic attitudes).
Dr. Lerner seems hopeful that changes in education will

remedy the decline in achievements of which we are becoming
aware, but realistically I cannot share that hope. I believe the

changes she suggests should be put mto effect; but we must
have the courage to face the probability that the trouble goes
deeper, and that more radical developments in public 1deals,
attitudes, and political action, are going to get to the real root

of the trend, which lies in dysgenic birth rates.
As to the second component in educational decline — public

morale — while we admitted above that its nature and causes
are too subtle for easy analysis, and I resorted to reference to

my special psychological study (1971), we can at least see 1t
at a common experiential level in some comparisons of cultures

and ethnic groups. In the state of Hawaii, where 1 happen to be
writing, there are at least a dozen ethnic groups of good sample
size and differing in racial composition and life style. The lack
of seriousness about education, and lack of concern with con-
versations on things of the mind, can be well brought into relet
by comparing some low groups (which shall be nameless) with
say, high groups such as the Japanese, the Chinese, and the
Jews, whose literacy, school achievement, and employment

rates are high. One remedy that history tell us is effective for
apathy in a country as a while, is outside challenge, and in this

respect Sputnik was a blessing for American education.
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When I became reasonably convinced in 1937 that there was
a high probability of a slightly declining average Intelligence in
the population — incidentally at close to the rate Dr. Vining

now calculates — I set out to ask what the consequences would

be. The article I published in the British Journal of Psychology
(1938) entitled “Some changes in social life in a community

with a falling intelligence quotient” predicted five main effects:
(2) a decline in educational performance, (b) an increase in the
pool of permanently unemployed, containing many largely
unemployable in a society of Increasing technical complexity
(Dr. Lerner’s “structural unemployment’), (c¢) an increase in
delinquency, with a fall of moral standards, since the greater
part of crime, as in robbery and rape, is committed by persons
of sub-average intelligence, (d) culturally a reduction of what
can be defined as the “percolation range” of “civilized”’ ideas.
I'he meaning of this is that although the media today are more
active than formerly in putting out cultural news: there seems
to be a limit to the percentage of the public penetrated by more
realistically complex rather than simplistic ideas, (e) in politics
and religion a tendency to rely on more traditional attitudes.
T'hat the first of these has taken place is documented by Dr.
Lerner. The second has reached the point where the alternative
seems to be unemployment, or employment with inflation,
through reduced efficiency. The third is evident, incidentally
both m Europe and in the U.S.A., in crime statistics and the
steady building of more prison accommodation. The fourth
and fifth are harder to quantify and each reader will draw his
own conclusions. I argued that those changes would be slow,
and that with an accumulating compound interest, there would
come a time — though quite a way off — when the magnitude
would suddenly surprise us. I believe it would be little comfort
to those — such as Leonard Darwin, Lord Horder, Sir Cyril
Burt, Julian Huxley — who were with me in writing along these
lines in the thirties, to have to say anything so fateful as: “We
told you so.” But if the hypothesis is that a fall of average intel-
ligence and the resulting shifts in its distribution would, by the
nature of intelligence and society, cause the above pattern of
changes, then there is support for Dr. Vining’s hypotheses and
my own, based on family sizes, that a decline is in progress In
this century. Probably, of course, like some long battle line,
there 1s progress there and retreat here, in different ethnic
groups, religions, and social classes. So vital a matter for the
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future of our country deserves research support about 100
times what it has had. Both Dr. Vining and I would readily
admit that the dark sector in our survey has been the percent ot
unmarried persons, and of completely childless marriages, at
various intelligence levels. Those figures, and the length of gen-
erations, death rates by intelligence, etc., urgently need investi-
gation.

The link with natural survival that also needs investigation
concerns firm data on the relation of individual achievement

and intelligence to group performance, i.e. on the relation of

mean population levels to levels ot organized performance 1n

the nation as a political-economic entity interacting with other

such entities. We have data on small groups (Cattell & Stice,

1960) showing such cumulative effects of the characteristics ot
population members on total group performance, and Dr.

Lerner’s arguments are surely potent that the productivity and
success of businesses is, as would be expected, partly a function

of the competence of those in them. A nation is In many re-

spects a large business and one can surely make, a priort, an ex-

trapolation to their productivity and solvency. However, 1t 1S
only in just the last decade that we have a thin harvest of direct
evidence on this. The dimensions on which the chief (120)

nations can factorially be measured and each given a syntality
(corresponding to personality) profile have been discovered.
One of them, for example, has to do with productivity, another
with morale, and so on. If nations differ in the average intelli-
gence levels of their populations, then correlations can be ascer-
tained between each of the syntality dimensions and population
intelligence. Population levels of mtelligence would be likely to
differ through selective migrations, e.g. the *“brain drain™ from
Europe to the U.S. after the war, and through the strength of
eugenic and dysgenic internal processes, and test samples sug-
gest that real differences in the mean 1.Q. do exist. As I show 1n
my concluding article here, though the national differences ot
mean level (from Buj’s appreciable samples measured with
culture-fair intelligence texts) are small, yet a significant correla-
tion with productivity is found for the mean population intellr-
gence levels. Incidentally one would expect most effect on
both productivity and potency of national defense to derive
from the magnitude of the supply in the topmost ranges of

intelligence, from which, given appropriately more advanced
education, resourceful management and beneticial invention
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result. The numbers in that range depend both on their birth
rates and the assortiveness of mating, and a rise in the latter
could admittedly temporarily offset a decline in the lormer.
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THE ROLE OF PSYCHOLOGICAL TESTING
IN EDUCATIONAL PERFORMANCE:
THE VALIDITY AND USE OF ABILITY PREDICTIONS

RAYMOND B. CATTELL
Distinguished Research Professor Emeritus
Uniwversity of Illinois

1. History of the Application of Psychological Tests in
Schools to Present Date

Protessor McKeen Cattell towards the end of the last century.
Sir Francis Galton was interested particularly in reaction times,
goodness of memory, and so on, and accumulated some norms
tor the general population. McKeen Cattell took a wider span
of abilities and was interested to find out what underlying basic
abilities were projected into actual pertormances. Unfortunate-
ly, the methods used (1901) did not permit a solution at that
time. Sir Francis Galton’s work (1883) was very fruitful, how-
ever, In that it led, among other things, to the recognition that
human traits tended to be normally distributed and it led also
to the development of the correlation coefficient for determin-
Ing how much any two abilities are related.

At the turn of the century, interest in intelligence grew
rapidly, partly because the schools were concerned to separate
out those who were merely retarded in their school perform-
ance from those who were mentally defective. Indeed, this was
the situation which led to Afred Binet being instructed by the
school authorities in Paris to develop an intelligence test. We
shall see soon that the development of intelligence tests took
two quite distinct paths: one more theoretically based; and one
more quickly adapted to the needs of applied psychology. In
kngland, Spearman (1904, 1923) and Karl Pearson (1904) as
well as Cyril Burt (1925) became interested in the more theoret.
ical approach which finally expressed i1tself in Spearman’s
conception of a single general factor. This general factor was
theorized to be a broad ability that runs through all cognitive
pertormances, and it would require that the different kinds of
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ability measurements be substantially positively correlated. It
so happened that the theoretical approach and the practical one
started off together, as if at the crack of a pistol. Spearman’s
article (1904) “General intelligence objectively determined and
measured” and the actual intelligence test put together by Binet

and Simon (1905) were within a year of each other.
The approach of Binet proceeded by common sense observa-

tions, especially in America, in a relatively theoryless fashion,
stringing together a variety of performances that one felt
should be representative of intelligence. There were, of course,
some theoretical concepts in this work. For example, those deal-
ing with backward children defined intelligence as ‘“‘the ability
to think abstractly” (Burt, 1961) because the mental defective
could often still handle concrete things but not abstractions.
Teachers generally, of course, thought of intelligence as the
“capacity to learn,” and this finished up in the refined defini-
tion that “intelligence is the capacity to acquire capacity.’
There was yet a third source of observation leading to theories,
namely, the observation of the ability ot animals of different
levels of evolution to solve problems. From this emerged the
definition that “intelligence is adaptability to new situations.”

The approach begun by Binet and Simon (1905) quickly
resulted in translations of the test into English in England,
and into the Stanford Binet test in America, and so on to a vari-
ety of tests in a direction of movement in which the WISC (See
Cattell and Johnson, 1983) and the WAIS (Wechsler, 1958) are
the present day representatives. On the other hand, the approach
begun by Spearman developed powertully i1nto theoretical
forms and statistical-mathematical models that have been ex-
tremely valuable not only in the advance of ability testing, but
also in other fields of investigation of psychological trait struc-
ture generally.

Spearman introduced the method of tfactor analysis in which
one takes perhaps 30 or 40 variables and correlates them over
perhaps 200 or 300 people and then looks at the correlations to
see what underlying influences can be expected to be active n
producing those correlations. This was aided by several mathe-
maticians, such as Jacobi and Hotelling, and issued ultimately
in what is called multifactor analysis, for which Thurstone
(1937) in Chicago was responsible 1 1ts most developed form.
The theory of abilities now became a science rather than a
matter for conjecture and for shaping by the rather blind and
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blundering methods of intuition. Spearman claimed that a
single general factor underlaid most cognitive abilities and that
it was “loaded” more highly in abstract matters such as analo.
gies, classifications, choosing exact synonyms, and putting
spatial puzzles together. Thus he was able for the first time to
apply an objective test of the validity of any given intelligence
test. Its validity would be the extent to which it correlated with
an expressed general factor which could be defined from a
broad array of the highly loaded abilities.

T'his matter we can follow up more intensively in the next
section, but, meanwhile, we should glance at the effect that
these developments had on the use of tests in schools. An
Increasing use of intelligence tests, particularly in schools and
industry and other fields, is associated particularly with the
name of Sir Cyril Burt in England (1917), of Binet in France
(1905), of Stern in Germany (1922), and of Terman in America
(1926). The Binet, as an individual test, became much used also
In the offices of psychiatrists and medical doctors, the latter
being m most school systems used by the professionals who were
responsible for assigning backward children to specially adapted
schools. Soon after tests came in use for children of various
ages, dStern, i Germany, pointed out that if one divided what
he called the mental age by the actual age of a child one at-
tained what he called an intelligence quotient and that this
intelligence quotient remained essentially constant over the
years of the child’s development. This tended to be interpreted
as meaning that the 1.Q. measured a relatively innate general
ability, but in a strictly logical approach one could account for
it both as due to heredity and as due to a uniformity of the lives
of most children in relation to school experience, as they grew
up.

On this general assumption intelligence tests began to be used
tor scholarship selection in the 1920s; and Sir Cyril Burt in
London, in particular, developed a refined and sophisticated
system whereby through intelligence tests taken at 11 years of
age, children were set in different streams of educational inten-
sity suited to their natural capacities. This endured for 20 years,
with general satisfaction, but as we shall see in Section 8, 1t
came under considerable debate in the 1950s and for political
and other reasons has tended to be abandoned in some of the
countries that accepted this design. Whatever we may say later
about this complex issue, the fact is that an individual’s [.Q.
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measurement has about a 50/50 chance of staying within plus
or minus 5 points of the original measurement when a child 1s
retested after a year or two. Thus one can say that in roughly
the first half of this century there was a steady and rapid
increase in use of intelligence tests in the schools, followed and
accompanied also by tests of other special mental abilities; but
that, partly through abuses and partly through inherent inade-
quacies of understanding by psychologists, the use suffered

some setbacks in the 1960s and 1970s.

2. History of Development of Research Concepts About the

Measurements of Human Abilities and the Definition and
Validation of Intelligence Measurement

As seen above the second, relatively theoryless, approach to
intelligence and ability testing ultimately came to orief, as any
one familiar with the history of science might expect. Without
factor analysis and similar correlational methods there was
nothing to prevent anyone setting up his own definition of
intelligence, and there were not lacking many psychologists
happy to put forward such subjective definitions (Terman,
1926) (Wechsler, 1958). The inevitable result in fact was that
the only definition that could be agreed upon in the tradition of
the Binet and the WAIS was that “intelligence 1s what intelli-
gence tests measure!” It then became almost a commercial
matter, of good advertising, to convince psychologists what
particular intelligence tests best measured intelligence.

On the other hand, Spearman (1905, 1923) and Burt (1940),
showed that the general factor obtainable from a correlation
matrix could be uniquely determined and defined. And al-
though this was debated for some years, e.g. by Sir Godirey
Thomson (1939), it became in the end generally accepted that
if the general factor could be located it would be uniquely
located. While the theory of g was thus crystallizing, Thurstone,
at Chicago, went off in a new direction to look for what are now
called the primary mental abilities (1938). He showed that one
could locate functional unities also at a different level trom g
among the many cognitive tests that were used, such as spatial
ability, verbal ability, numerical ability, inferential reasoning,
inductive reasoning, perceptual speed, and so on. On seeing this

evidence for distinct primary abilities a lot of psychologists
followed their usual habit of jumping hastily upon a promising

looking bandwagon, and announced that the theory of g was no



tests and now measure only these special primary abilities.

However, both Thurstone himself and the present writer
(1941) showed that, by what is called a second order factor
analysis, one could still find Spearman’s g as 1t were “hiding in
back” of these primary abilities. For example, one visible conse-
quence 1n experimental results is that verbal and other primaries
are positively correlated. The explanation of how this structure
came about was not clear and is still not tully clear today. One
possibility is that the general intelligence becomes practiced
more In some fields than others with each individual, and that
if he has a lot of practice in reading, for example, he will
develop a high degree of verbal ability. On the other hand
there is an equally tenable theory, for which there is some
recent support, that the primary abilities represent hereditary
differences. For example, women are higher than men on
verbal ability at every age from Infancy and, conversely, men are
higher than women on the spatial ability. Even where there is
some equality of training the difference seens to hold, as in-
stanced 1n the fact that girl babies learn to speak significantly
carlier than boy babies.

I'he nature of the primary abilities was thus first discovered
in the 1930s and became well confirmed and precisioned in the
next decade. A third development in knowledge of structure
then occurred, beginning in the 40s (Cattell, 1943) and reaching
some precision in the 60s. Therein Spearman’s ¢ was found to
split, by more precise factor analytic methods, into two distinct
g’s which have been called gf fluid intelligence, and g s Crystal-
1zed intelligence. The differences of these two kinds of ability
(Cattell, 1963, 1971: Horn & Cattell, 1966) are several, as

follows:

1) Fluid intelligence is involved in tests that have very
Little cultural content, whereas crystallized intel-
ligence loads abilities that have obviously been
acquired, such as verbal and numerical ability,
mechanical aptitude, social skills, and so on.

2)  The age curve of these two abilities is quite differ-

ent. They both increase up to the age of about 15 or
16, and slighly thereafter, to the early 20s perhaps.
But thereafter fluid intelligence steadily declines
whereas crystallized intelligence stays high. (Horn &

Cattell, 1966).
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3)  The standard deviation of intelligence quotients 1s
about 15 points of [.Q. with crystallized intelligence
but is about 23 or 24 points of 1.Q. with fluid intel-
ligence.

4) There is some evidence that brain damage affects
fluid intelligence no matter what the damage area 1S
in the brain, and roughly in proportion to the extent
of the damage; whereas crystallized intelligence may
he affected in a more local way as when a person
loses the ability to handle words in aphasia but can
still handle spatial problems. (Lashley, 1963; Reitan,

1959).

5) There are indications that fluid intelligence has a
higher degree of heritability than crystallized
intelligence and indeed some ot the debates and
misunderstandings on the inheritance question
probably derive from the debaters unwittingly talk-
ing about different intelligences.

In regard to the third of the above differences, it has been
speculated that educational customs have a good deal to do
with it. In effect it means that if children are kept in locked
step, according to age, In classrooms, the less bright are pres-
sured to advance more in crystallized intelligence and the more
bright — that is to say those highest on fluid intelligence — are
caused to mark time, perhaps becoming bored, and thus not
advancing in crystallized intelligence as much as would be
expected from their fluid intelligence. This fits in with the
broad theory of “investment” (Cattell, 1971: Horn & Cattell,
1966), according to which crystallized intelligence is the result
of the investment of fluid intelligence in those more complex
fields of discrimination in every day matters in which intell
gence would be helptul.

While work was going steadily ahead by quantitative and
statistical methods, clarifying the structure of abilities In terms
of primary abilities; of second order general factors; and ot the
important differences of flud and crystallized intelligence,
work in a more qualitative form was going ahead under such
psychologists as Piaget (1960) who recognized m young chil-
dren that certain solutions to problems were often generalized

to give an immediate step-up in the solution of a fairly wide
array of abilities, associated with a particular concept. This
could well be the basis of the primary abilities; and what has
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been called the “triadic theory” of ability structure (Cattell,
1971), in fact recognizes three tiers in ability structure: the
primaries or ‘‘aids” corresponding to the Piaget notions; the
provincial broader abilities which are associated with the
special senses, such as auditory ability and visualization: and
finally, the truly general abilities such as fluid and crystallized
intelligence, immediate memory, perceptual speed, etc.

While this advance in the theory of ability structures was
going on, interest arose in the physiological concomitants. Of
course these could not be investigated insightfully until the
ability structure itself, as emerging in actual behavior, became
established. But Lashley (1963) produced much evidence from
animal work that general intelligence was positively related
to the size and the weight of the cortex, and even among
humans there is still some positive correlation, though very
small, between outer head size and intelligence. It remains to be
seen whether when cortical volume is measured more precisely
by x-rays, etc. this correlation rises at all. On the physiological
side, 1t 1s recognized that temporary states of oxygen deficien-
cy, etc. will lower intelligence test performance and that certain
physiological deficiencies will cause mental defect to the point
ot imbecility. The use of primary ability tests and tests of the
provincials also has helped a good deal in brain surgery in
locating areas of damage. Thus, in summary, as of 1980 a good
deal has become known scientifically about the nature and
measurement of human abilities. For example, we have the
triadic structure of abilities, the degrees of heritability, the fact
that intelligence in normally distributed in most populations,
the tact that there is no sex difference on intelligence as a
whole, the fact that age curve development follows a different
torm in fluid and crystallized intelligence, and the fact that
learning in various domains is positively correlated with per-

formance on intelligence tests.

3. The Etfectiveness of Mental Tests in the Schools Psycho-
logists’s Task of Diagnosing Retardation, Educational
Ditficulties, and Scholarship Capacity

As we turn to applications we noted that a rule of thumb use
of tests has proceeded alongside the more sophisticated use now
possible tfrom knowledge of the structure and the developmen-
tal properties of abilities, as discussed above. In the first place
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the construction of the most valid intelligence tests has protited
from the knowledge of structure. For example, it is known that

tests which involve what Spearman defined as ‘“‘the perception
and eduction of relations and correlates’ is central to a good

intelligence sub-test. Thus in the case of the analogies test where
we might way:

““kitten is to cat as puppy 1s to
one first educes a relation between kitten and cat, namely a
generational relation, and then having educed that relation one
applies it to puppy producing the correlate “dog.”

This process of perceiving relationships enters also, ot course,
into classification tests, e.g., “Point out the odd item in:

Beech Oak Grass Ash”

The same theory of intelligence, defining it as the capacity
to perceive complex relations, shows that we should be able to
test intelligence by complex relations among spatial and audi-
tory presentations that have no ‘reference meaning,” in the
sense of not requiring prior knowledge about them. Thus the
five subtest examples in Figure 1 do not depend on knowledge
and show what can be done to produce culture fair tests.

These examples show that it should be possible to set up a
culture fair intelligence test with purely “perceptual’ items.
When this is done the factor analyses (Cattell, 1971) show that
such tests are good measures of fluid intelligence rather than
crystallized intelligence, which latter 1s the main factor mea-
sured in the WAIS, the Binet, the Stanford, and other tradi-
tional tests (Cohen, 1959).

That these tests can, in social use, be considered culture fair
is shown by two findings: 1) That immigrants to the U.S. from
a different culture tested on arrival and tested a year or so later
rise considerably on ordinary intelligence tests but do not do
so on a culture fair intelligence test (Cattell, Feingold and
Sarason, 1981). 2) When identically the same tests forms are
given in different countries they give mean values for the
populations that are virtually equal. This has been shown for
example, to hold for the U.S.A Hong Kong, Japan, Italy,
Germany, and so on.

The first use of intelligence tests in school systems, as mndi-
cated above in introducing the Binet, was in the form of nai-
vidual tests, for the clinical purpose of picking out detfectives.
The points of separation have been at 1.Q.’s of 70, 50, and 25,
but with changing labels. The original labels at the beginning ot
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FIGURE 1

Examples of Five Culture Fair Perceptual, Relation-Education
Subtests of Proven Validity for Fluid Intelligence

Choose one to fill dotted square.

®le]el

Choose odd one.

Classification

Choose one to complete analogy.

Analogies

AN | I AN

Choose one to fill empty square at left.

Matrices

From Form B, Scales I] and 11, IPAT Culture-Fair Test. By kind permission of the Institute of
Personality and Ability Testing, 1602 Coronado Drive, Champaign, [llinois

Analogies section from Cattell Scale 11, Harrap & Co.
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the century were the idiot level at an 1.Q. below about 25, the
imbecile below an I.Q. of about 50, and the mental defective
below a figure of 70. These standards have not changed but the
labels have, in what is probably an ineffectual attempt by
euphemisms to escape from the social recognition of serious
retardation involved in applying these terms. In any case, the
important outcome was that the introduction of intelligence
tests enabled the diagnosis to be much more reliably made.
The present writer can remember in the 1920s seeing school
medical officers who would point to a picture of Queen Vic-
toria on the wall and ask the child who it was. After 2 or 3
questions of that kind the doctor would pronounce the child

normal or mentally defective.
A very common use in Child Guidance Clinics and the like

became, and still is, that of separating low intelligence from
poor school performance. There are many causes, such as
absence from school through illness, parents who move around
too frequently, and so on, which produce educational back-
wardness in children of quite normal intelligence. Using both
standardized school achievement measures and intelligence
tests, as well perhaps as primary ability tests, a good psycholo-
gist today can easily distinguish what the child’s problem 1s
and arrange remedial education on the one hand or allocation
to a special school on the other.

The second main use of ability tests in the school system has
been in connection with promotion and scholarship selection.
As stated above, this has in the last two decades been under
debate, and we shall probe the matter more fully later. Mean-
while we are concerned only with the extent of experience with
the methods and their degree of success. It would take too
much space to set out data from different countries on this
matter but it can be said definitely that it has been a consider-
able success in as much as a child’s performance 2, 3, and 4
years ahead is better predicted by an mtelligence test than by
his momentary examination grade levels at the time. The results
of practice with tests of this kind, statistically analyzed, 1s that
university students average higher on the intelligence quotient
than those who do not go to the university, and in schools like
those of England, Germany, and France in the last generation,
the children who went to selective secondary schools proved

higher in average intelligence than those who did not. The
following Figure 2, shows results from Englana:
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FIGURE 2

Ranges of Intelligence in English
Schools and Universities

UNIVERSITY 425 151 153
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%
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INTELLIGENCE RELATING TO EbpucaTionaL GROUP

A third main area of use of ability tests in schools is that of
vocational guidance or counseling. Of course ability tests are

also used from the opposite end of the employment transaction
In vocational selection by industries and the military. Again
the success of this practical application has been very great.

Probably the best and most systematic evidence on what is
gained from the use of psychological tests in regard to occupa-
tions 1s available m the records of the military psychologists
In World Wars I and II. In World War I there was only a rough
beginning, but in World War II psychological testing units were
installed in the Army, the Air Force and the Navy. Selection
for special training for officer candidate schools, for medical
training, etc. was carried out with ever more advanced methods.
Table One shows some results from Harrell and Harrell (1945)
on the average intelligence levels found for various occupa-
tions.

Similar results were obtained in England for occupations in

peace time by the present writer as shown in Figure 3.
There should be no mistaking of the fact that although there

are significant differences in the mean 1.Q. between, say, jani-
tors and doctors, there is nevertheless a wide spread in each
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TABLE 1

Occupational Means of Intelligence

Based Partly on Army Drafts

(American Data & English Data)

Distribution of Intelligence Over Occupations

Occupation Mean
Professors and Researchers 134 (C1)
Professors and Researchers 131 (C2)
Physicians and Surgeons 128 (C1)
Lawyers 128 (H&H)
Engineers (Civil and Mechanical) 125 (C1)
School Teache<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>