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Preface of this version

Presentation

In the Spring of 1996, a new book about intelligence and
education, THE g FACTOR, created shock wavesin
Britain by tracing educational failure largely to genetic
deficiency in mental speed. The book, by an Edinburgh
University academic, appeared after yearsin which
educationalists and the media had played down to
vanishing point the importance of inheritance in yielding
individual and group differencesin attainment. Britain's
politically correct academics were aghast to find fast track
learning and streaming urged by a psychologist (as it had
been by British Labour leader Tony Blair in amajor
speech in February, 1996). Under pressure from self-styled
‘anti-racists, the New Y ork-based academic publishing
house, Wiley, unilaterally broke its contract with author
Chris Brand by de-publishing the book for ‘racism.’

After years of hysterical attacks on hereditarian theorists
like Cyril Burt, Hans Eysenck and Arthur Jensen, it istime
to show that London School ideas continue to stand and
will not be defeated by intimidation, suppression or
sacking. Commended by professors of psychology at



Cambridge (England) and Austin (Texas), and in aNew
Scientist editorial, THE g FACTOR is now re-launched in
arevised edition (correcting minor errors) viathis pagein
electronic format. It is at once atextbook about 1Q and a
think-piece about what should be done to reverse dumbing-
down in education and to help children at all intellectual
levels. It rgjects the tired educational philosophies of both
conservatives and | eftists and backs a new liberalism that
would give children more choice. It is free of charge and
may be copied -- though not altered, please.

Chris Brand (cbrand@cycad.com) invites applications
from mainstream publishers willing to re-publish his book
in paper format, to advertise it and to placeit in
bookshops. He thanks the Woodhill Foundation, USA, for
helping make it possible to gift THE g FACTOR to the
Internet community.

Preface

. What the book is not about: answerable questions.
. Thefour main questions about human differencesin

intelligence to be addressed in the four chapters of the
book.

« No blandness or cover-up: the book will address

arguments and anxieties about intelligence, including
those that are 'political'.

. Acknowledgments.

Some guestions about intelligence are hard to
answer, at least for scientists. Are people more
intelligent than animals? Will machines soon be



more intelligent than people? |s good intelligence
necessary for office work, for obtaining a university
degree, for organising a modern family holiday, for
enjoying any art that is worthy of the name, or for
harnessing creatively the degper human instincts
and impulses? Or might society organize such
matters so that no great intelligence was required?
Could 'intelligence’ retain whatever is its usual
meaning if it were sharply distinguished - as some
say it must be - from whatever 1Q tests measure?

These are fascinating questions about intelligence;
but they do not look answerable at present. For
example, what tests of abilities could provide afair
method of comparison between people and
animals? Humans do not fly, echo-locate or
navigate by built-in magnetic compasses; and even
man's closest fellow-primates do not have the
capacity for propositional thought that human
language provides. Assuming that intelligenceis
not just some general ‘capacity to adapt' (which
might be attributed loosely to virtually any species -
cf Schull et al., 1990), it must have evolved (when
it did) against the background of the radically
different sensory worlds and ecol ogical
requirements of different species (see Candland,
1993, for full consideration). Recent primate
research has provided a new appreciation of the
capacity of apesto learn arbitrary symbols and
interact with humans (Marler, 1995); but such
communication is not assisted by a grammar that
highlights agency and the sequencing of events.
Because of such differences in faculties between
species, virtually any intended test of intelligence
would be 'biassed' except when the speciesto be
compared were closely related. It is thus no wonder
that Mackintosh (1988) should think that “the
central task of a comparative psychology of
intelligenceis....to analyse the idea of intelligence -
to the point where we can probably dispense with it
entirely." For the 'intelligence’ differences that
distinguish homo sapiens from other mammals



might simply turn out to be different principally in
quality from those that distinguish eagles from
other birds, whales from mammals or pigs from
other farmyard animals; and such an observation
would rule out any useful talk of al the differences
involving any single characteristic of 'intelligence'.

Human-computer comparisons are similarly
problematic. Computers ‘crunch’ supplied numbers
impressively; whereas peopl e possess knowledge of
awide environment - and of its dangers and its
opportunities for them. No current robot would
have a conventional, all-round IQ ashigh as 2
without the help of a human guide, interpreter and
button-pusher; yet a computer alowed a human
operator of mediocre intelligence would easily do
far better on some tests - for example, if
arithmetical operations, spelling or the provision of
common synonyms were required. The point is that
fair comparison is only possible when the various
'testees’ - whether people or animals or computers -
can al make a start with the types of problem that
are to be set, and when the tests sampl e the range of
activities that the testees might be said to undertake
intelligently. Animal intelligence cannot be
gainsaid because of lack of symbol use; and
computer intelligence cannot be proved by
superlative performance at chess. Y et to assess a
person's intelligence without examining symbol use
or to assess a computer's abilities without
considering speed of information processing would
be equally unfair and strangely neglectful of
important capacities.

Questions involving species comparisons cannot be
answered until there are sensible and systematic
ways of comparing species. Other questions about
intelligence, however, are hard to answer even for
man alone; and even the best-thought-out definition
of intelligence cannot be guaranteed to prevail over
future empirical discoveries and social changes. To
work out and establish tests for a new concept of



intelligence that was unrelated to 1Q would require
adiscovery of correlations between mental abilities
that had escaped the notice of 1Q's many critics for
almost a century. Any such 'new 1Q"' would have to
be expressed in awide range of tests and tricks that
correlated with each other, but not with the'old' I1Q
tests. Y et such a huge change might just be
conceivable as people work increasingly in tandem
with computers and word-processors and differ in
their adjustments to changing social expectations.
Abilities summarised as ‘computer literacy', 'skill at
virtual reality games, 'social sensitivity' or even
'political correctness might replace 1Q testing in
future - just as 1Q tests themsel ves once replaced
knowledge of Latin, Greek and English grammar as
publicly usable criteria of people's employability. If
a society encourages the performance of certain
rituals - whether demonstration of familiarity with
the works of Jacques Derrida, or the scrupulous
avoidance of wearing ties - supposedly intelligent
people will presumably be over-represented among
the first to grasp what are the latest local
requirements for ease of passage and socio-
€CoN0MI C SUCCESS.

Some of the above questions will doubtless be
answered one day; and this book is intended
provide some pointers - though the very latest
apparent yardsticks of intelligence will always
invite controversy. Meanwhile, however, there are
four main questions about intelligence that do seem
to border on being answerable in the present. It is
these more manageable, yet still contested questions
that are the concern of this book - just as they have
been the concern of psychologists throughout the
twentieth century.

1. Aretheregeneral intellectual differences
between people which affect most mental
abilities and which can be reliably and fairly
'measured’ by current psychometric
techniques?



2. If individual differencesin 'generd
intelligence'(g ) can beidentified and
assessed, what is known of g's essential
nature - of the underlying psychological
mechanisms and processes that yield the
conspicuous differencesin test-scores and
everyday abilities?

3. How do such measured g differences arise
developmentally between people - from
genetic and/or environmental sources and
their psychogenetic interplay?

4. Must g differences be considered to be of
psychotelic importance to people's
individual personalities, attainments, life
chances and responsiveness to educational
provision - perhaps suggesting some
biosocial purpose, function or survival-
value?

The four chapters of the book deal in turn with
these four questions. Such questions - about
psychometrics, psychology, psychogenetics and
psychotelics - are the four classic questions of
differential psychology: they can be asked in
principle about any proposed ‘dimension’ of
personality, ability, motivation or belief.

More limited as these four questions might seem
than questions about other species and other times,
they have nevertheless remained controversia both
in psychology and in the biosocia sciencesasa
whole despite excellent selections of material for
genera and more sophisticated audiences - e.g. in
the specialist works of Hans Eysenck (1979),
Arthur Jensen (1980, 1981), Nat Brody (1992) and
Charles Locurto (1991), and in the contributions to
public debate by Herrnstein & Murray (1994),
Itzkoff (1994), Rushton (1995) and Wooldridge
(1994). Perhaps because there really are four broad



guestions that are all controversial, arguments about
human differences in intelligence often take an
unhelpful, question-hopping form. Discussions of
|Q's degree of heritability can veer off into
guestions about whether thereis ‘any such one
thing' asintelligence; and discussion of the fairness
of tests can end in proclamations that what mental
tests measure is anyhow unimportant. Herrnstein &
Murray's The Bell Curve (1994) is an example of
sustained and engaging presentation of new
material about one of the questions about 1Q - the
fourth, psychotelic question; but it (quite
deliberately) offered less coverage of the other three
traditional questions. To that extent it did not help
readers exercised by the full range of disputes about
|Q and found itself criticized for ignoring other
types of intelligence, for not saying what
intelligence really was, and for vagueness about the
role of heredity: instead of addressing the book's
main psychotelic propositions, critics hopped to
other questions that the authors had expressly set
aside. The present book therefore tries to introduce
al of the four questions and some of the main
evidence relevant to each of them. While this
approach risks superficiality, especially in a short
introduction to intelligence, it is hoped to provide
signposting to, and exemplifying detail of the main
modern answersto all four questions. No bolt-hole
will be left unflagged.

This book also makes a second assumption. It is not
just that al four main questions about intelligence
that need to be addressed within the same covers.
The full range of arguments about intelligenceis
not always admitted by psychological writers. It can
be attractive to concentrate on factual essentials and
to encourage belief in a professional consensus
among 'experts - the works of Snyderman &
Rothman (1989) and Seligman (1992/3) have this
appeal. Y et drawing avell over dissension with
modern psychology may actually lose the
confidence of readers. It probably needsto be



admitted frankly that many educational,
occupational, cognitive and developmental
psychologists have remained edgy with, or sullenly
hostile to the g factor - for all that few of them have
at their command the daring or the scholarship of a
Leon Kamin (1974, 1995). The lines of reply to
them thus need to be sketched - though readers
requiring detail will have to consult longer
volumes. Thus the present short book triesto
indicate the full range of issues that are at stake and
the main lines of traditional and modern argument
within psychology about each of them. In
particular, relatively full coverageisgiveninturnto
the specially controversial questions of:

1. whether tests of the g type are fair to
minorities;

2. whether fundamental understanding of
intelligence needs to be in terms of 'multiple
components, ‘cognitive strategies and
‘complex developmental interactions;

3. whether accepting the existence of heritable
g differencesisto set out in the direction of
‘fascism’' or compulsory eugenics; and

4. whether accepting the educational relevance
of g would necessarily lead to areimposition
of educational streaming, segregation or any
still wider apartheid.

The hopeisthat there is an advantage in facing up
to these questions more directly than isusual in
introductions to intelligence: research may thus be
easier to consider dispassionately than when it is
feared that its findings have implications that are
both unadmitted unacceptable.

No-one can work serioudly in the field of
intelligence today without becoming involved in the
controversies that arise as science begins to



illuminate human nature and to challenge aspects of
conservative, egalitarian, liberal or utopian
ideologies. The problems are the more delicate in so
far astoday's familiar packages of socia attitudes
have themselves replaced packages of the past that
were frankly tyrannical in tendency and grievously
ill-informed. However, controversy yields
comradeship too. So it is a pleasant duty for meto
thank in particular friends, colleagues and students
without whose help, encouragement and greatly
valued criticism this book could hardly have been
written: Dr Gail Addis, Professor Michael
Anderson (University of Western Australia),
Professor Tom Bouchard, Trish Connolly, Professor
lan Deary, Dr Vincent Egan, Professor Ray
Fancher, Professor Peter Hacker, Professor Arthur
Jensen, Dr Geoffrey Madell, Professor Nick Martin,
George McMeekin, Zuleikavon Meck, Magie
Mieze, John Pate, Deirdre Quinn, Andrew Sadler,
Dr Boris Semeonoff , Mary Stewart, Dr Con
Stough, John Wakelin and Kate Ward. All who are
familiar with these scholars and supporters of
scholarship will know that they are emphatically
not responsible for the book's mistakes.

CHRISBRAND
EDINBURGH - January 1996
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Introduction

From Aristotle & Aquinasto empiricism & idealism
Empiricism & idealism: attractions and problems.
The business of the book: can intelligence be 'real'?
Vox populi....

Definitions of intelligence?

O O O O O

Many hopeful concepts in modern psychology have
met lasting customer resistance: infantile sexuality,
the death wish, one-trial learning, subliminal
perception, self-actualization and authoritarianism-
of-the-left have all made quite as many enemies as
friends. Intelligenceis similar - or worse. It has
been at once crucia to psychology, interesting to
the public and controversial to experts. Elitism,
racism, ignorance and 'ignoracism' are among the
accusations that have been hurled at each other by
protagonists of the different views that will be
registered in this book.

To some, the study of intelligence might seem a
simple success story. Friends of 1Q would claim
that intelligence was the first human characteristic
that psychology could measure; that it proved



possible to trace some of the causes of differences
in intelligence to genes and brain functions; that,
despite much research into other personality factors
by occupational psychologists, intelligence
remained the only widely useful predictor of career
success, and that mainstream academic psychology
has lately come to focus chiefly on intelligence -
although re-naming it '‘cognition’. On the other
hand, however, there is protest. Despite |Q tests
being in wide use since 1910, many working
psychologists would be loath to concede that such
tests tap the most important, general way in which
people differ psychologically. Many psychologists
can be relied upon to deny that there is any such
(one) 'thing' asintelligence. Intelligence has been
thought a'label’ that is both scientifically and
politically unhelpful; harmful effects of racial and
other prejudices on a growing child'sintelligence
are thought to have been played down by 1Q
enthusiasts out of a dogmatic belief in heredity; and
modern ‘cognitive psychology', it may be explained,
has really been trying (since its invention, around
1970) to break intelligence and cognition down into
nuMmerous separate components - thus making 1Q-
testing athing of the past (if ever the analytic
cognitive breakdown were completed). Still worse,
though some of these divisions may be bridged by
psychologists factual inquiries, others are
philosophical.

The concept of intelligence first appearsin the
writings of Aristotle (384-322 BC). Not content
with the stress of Plato (428-348 BC) on the
supremacy of theoretical reasoning (i.e. of formal,
logical or mathematical reasoning) in his account of
the mind, Aristotle made room equally for practical
reasoning: for him, reasoning included how people
worked out the best education, the best husband,
and the best route to Thessalonika. For Aristotle,
thinking was concerned as much with the
achievement of everyday objectives asit was with
the acquisition of abstract knowledge. Whereas



active, analytical understanding arrived at
abstractions, insights and restructuring of
knowledge (e.g. changes in the categories and
grouping principles used), passive understanding
involved the intake and synthesis of the offerings of
the senses and the imagination. To use the terms of
the twentieth-century psychologist, Jean Piaget
(1896-1980), Aristotelian intelligence involved not
only ‘accommodatory' re-arrangements of learning
and adjustive re-structuring, but also the
‘assimilatory’ processes of intake that inform them.
In the language of today's cognitive psychology,
intelligence involved not only high-level,
overarching strategies, heuristics (formulae) and
'meta-processes’ (principles about processes) but
also information-gathering from the environment
and very 'basic' processes of transmission of ssmple
information. Though Aristotl€'s Logic (showing the
correct forms of syllogistic reasoning) was
eventually to be one of his best-known legacies to
the Christian world, his unusually broad conception
of human understanding was to be another.
Trandated into Latin by Cicero (106-43 BC), what
Aristotle called 'understanding' became
intelligentia; and, once details of Aristotle's system
of thought were brought back into mediaeval
western Europe by Muslim invaders and by Rome's
conguest of Constantinople, the genius of Aquinas
(1225-1274) made intelligence a key concept of
mediaeval Western psychology. Man had an
intelligence that was deemed competent to deliver
truth - even in matters of theology.

Aristotle's scientific ideas could not expect to go
unchallenged. After all, his data base was so slight
that he had concluded (from the corrugations of the
cerebral cortex) that the brain was chiefly aradiator
for cooling the blood. (By the twentieth century
A.D. it proved possible to modify this notion -
though Aristotle may still have been right about the
most remote evolutionary origins of the brainin
control of body temperature (Falk, 1990). Even the



more central mentalistic concepts of Aristotle and
Aquinas eventually faced two escal ating challenges
that would not go away. On the one hand, the rising
tide of (British) empiricism (and its descendant,
positivism) queried the use by scientists and
scholars of all propositions (other than those of
sheer logic) that could not be supported by the
provision of the hard, physical and objective
evidence that had to come ultimately from the
senses. On the other hand, the philosophical counter-
surge of (mainly German) idealism, insisted that
there were no realities of any kind except the
constructions of human consciousness and
language. To talk of the existence of intelligence (or
of intelligence differences between people) was
unacceptable to both of these main philosophical
schools whose wide influence on other disciplines
was to reach through to the end of the twentieth
century. The tendency was for Anglo-Saxon
intellectuals to scorn the abstract and the German
intellectual s to scorn the concrete possibilities of
knowledge. They were all unhappy with mental as
distinct from materia realities and with the efficacy
of human rational agency; and both schools
maintained, in their different ways, that humanity
was a creation of society. (Empiricists claimed
experience was all; and idealists claimed that
language was all. - But society was the chief source
of both experience and language.)

Empiricism's chief offshoot in Anglo-Saxon
psychology, behaviourism, presumed that all such
abstractions as 'intelligence’ (and likewise 'the will’,
‘consciousness, and ‘emotion’) would need to be
broken down into sets of statements having tangible
reference to particular, observable 'behaviours and
performances of testees. Such unpackaging would
allow them to be scrutinized. If afully satisfying
decomposition could not after all be accomplished,
these terms would be revealed asrelics of Christian
(or Greek) mysticism and fancifulness and as
unsuitable for use in science - hence the preference



for dropping most of them. With even
‘consciousness overboard, behaviourists were
certainly not inclined to suppose that, just because
two intelligence tests correlated with each other,
they would therefore measure the same single
quality of mind - let alone 'thing'.

On the other hand, idealism and its chief
psychological offshoot of constructivism held all
mental concepts to be inventions of the human
mind. Not content with denying the fundamental
force of human reason, idealists would go beyond
the empiricists in denying even that any of our ideas
might be adequately traced to bases in veridical
perception. However seemingly 'scientific’, mental
concepts were just like others to the idealist.
Chihuahas, cyclones, concubinage and conscience -
all concepts come into being only among language
users. Concepts would thus reflect the influence of
culture and politics: in particular, their deployment
would express the hegemony, interests and value-
judgments of particular social groupings.
Constructivists (in this like behaviourists) had no
interest in studies examining the possible
heritability of human differencesin intelligence - no
matter how straightforward or ‘powerful’ the
available methods. The physicist and philosopher-
of-science, Thomas Kuhn (1962), and kindred
sociologists of science had characterized science
and its concepts as being, at least at its " pre-mature”
outset, partly the invention of scientists as they
simply felt a preference for one paradigm rather
than another.(1) Happily following thislargely
relativistic lead, constructivists assumed that all
'mental qualities - and not just those eliminated by
the empiricists - would one day be revealed aslittle
but expressions of the Zeitgeist. While
behaviourists rgected the concept of ‘intelligence’
because it was too mental and subjective, idealists
would regject it because, in involving quantification
and objectivity, it was not subjective enough.



Followers of both these main schools of twentieth-
century philosophy thus agreed in abjuring
Aristotelian realism (with its dualistic
acknowledgment of both mind and matter).
According to the popular derivatives of both
empiricism and idealism, it was unhelpful to think
that there is any real world of mentality - of mental
phenomena, feelings and faculties - to which
scientists try to make their theories correspond.
Already in 1896, the British theoretical
psychologist, G.F.Stout (1896, Vol. 1, p.18) had set
the tone for the twentieth century by declaring
"such words as potentiality, faculty [and]
susceptibility” to be "mere marks of our ignorance."
Whether, between them, blunt empiricism and
unanchored idealism could avoid the challenge of a
true science of the mind would remain the big
guestion for psychology in the twentieth-century.

Distinctive social changes can be traced to the
twentieth-century pressures on realism by
empiricists and idealists. The modern worlds of
business, governmental bureaucracy and the
universities are ostensible convertsto the
behaviourist idea that every task can be broken
down into elements that allow it to be taught
piecemeal to just about anyone, regardless of
personal characteristics (including intelligence).
Employees today are commonly 'assessed' - at least
when assessment is public - in terms of how they
perform in very particular situations (file
management skills, summarizing the week's
achievements, contributing to discussion, etc.) that
can be objectively specified. Indeed, the
performances that are officially required will at
least ook as if employees could prepare for them
by rote learning and rehearsal. Such apparently fair-
minded practices of situation-specific assessment
follow naturally from acceptance of behaviourist
approaches. For example, behaviourists suggest



handling problems like phobias, impotence and
school failure by ‘controlled behavioural
desensitization' (i.e. gentle exposure) - or equally by
‘flooding' (i.e. violent exposure); and they claim to
be able to teach by rote or by 'modelling' (imitation)
the particular skills apparently required by clients
(e.g. 'socid skills for use in queues, domestic
arguments or interviews). The Zeitgeist makes it
churlish to challenge the rhetoric that, without
bothering with the underpinning features of
personality envisaged by realists, behaviour and
ideas can readily be changed. Utopianismisa
comfort: no-oneis lastingly superior and everyone
can be retrained in new skills or - asidealists would
prefer - 'discourse’. Idealism additionally
contributes to the modern world viaitsrelativistic
acceptance that one set of ideasis as good as
another - since there is nothing to which ideas have
to be made to correspond: this encourages a
tolerance of other peopl€e's ideas which has helped
to create the modern world of international trade,
travel and political co-operation.

So attractive were the doctrines of empiricism and
idealism to psychology through the twentieth
century that it was possible to draw aveil for a
while over their problems. Behaviourists could
‘extinguish' specific phobias by repeated exposure
so long as the sufferer did not have wider neurotic
problems; and, just as any idealist could wish, most
sentences that people use in speech are novel (and
readily altered - e.g. into the negative). Thusit was
possible for psychologists to forget the countless
features of human behaviour, personality,
psychopathol ogy, thought content and language-use
that could not be thus altered. However, empiricism
and idealism were to experience grave set-backs.
Notably, they proved unconvincing in what became
the twentieth century's core quest in philosophy.
The problem was to provide, if possible, aplausible
account of the century's intellectual and practical
success story, science - to provide an adequate



‘philosophy of science, as the quest came to be
called. Empiricism insists that truths (other than
those of logic) require tangible confirmation in
direct experience and observation; so it has
difficulty countenancing scientists' use of
unobservable hypothetical entities such as electrons
and gravity - not to mention quarks and black holes.
Even the reality of the existence of life itself
remains problematic to empiricists while this
biochemical phenomenon cannot be specified in
terms of measurable phenomena of chemistry. The
empiricist (qua'nominalist’) isamistruster of mere
names; and, as the philosopher, J.S.Mill (1806-
1873), observed, of the human tendency to imagine
that any as-yet-undiscovered entities must be
"peculiarly abstruse and mysterious." On the other
hand, idealism maintains that virtually all 'truths' -
whether scientific, moral or theological - have
nothing but the same relativistic status: all are
merely aspects of consciousness, culture and
language and can change quickly once fashion
gives the word. Thusidealism and empiricism both
have difficulty with scientific progress. Today
much is known about the structures of the universe,
the brain, human ethnic groups and cultures and
other species than was known a century ago. Y et
both empiricism and idealism view science asjust a
set of 'rules for moving from one description to
another. The empiricist allows that rules are based
on discovered regularities, while the idealist holds
them to be a social convenience (at least for the
language-making classes); but, when predicting
from X to Z, both are unhappy to allow Y to come
in between - let aone the rich, deep structure of the
universe from which alone a scientist will typically
make predictions.

Perhaps most spectacularly, popular empiricism and
idealism were both challenged by the arrival, from
1960, of psychopharmacological amelioriation (via
chlorpromazine, lithium and beta-blockers) for
serious psychiatric disorders (schizophrenia, manic-



depressive illnesses and chronic anxiety). Again,
there was increasing research evidence (from twin
and adoption studies) that psychotic illnesses ran
rather noticeably along genetic lines and had many
associated neurological complications. Contrary to
popular theories of the role of lack of love, lack of
stimulation or inconsistent parenting, serious
psychopathology could not in fact be traced to such
environmental causes operating either alone or in
specifiable conjunction with patients' personalities.

A spectacular case was that of childhood autism
(the Rain Man syndrome): at first blamed on
bookish, 'refrigerator mothers, this condition
gradually turned out to involve exposure physical
ailments (like German measles) and unusual
constellations of genetic factors (i.e. epistasis - see
Chapter I11): the children's early symptoms were not
caused by but merely noticed sooner by middle
class parents. The conversion of Britain's top child
psychiatrist, Sir Michael Rutter, from
environmentalism about this sad and still very
mysterious condition marked the turning of the tide
(Burne, 1994).

For empiricists, the surprise was that complicated
disorders that defied simple behavioural description
werein fact quite 'real’ enough to be significantly
triggered by physical problems and controlled by
drugs - even though the routes by which psychiatric
medications took their effects were far from being
understood. The 'rule’ was that chlorpromazine
allowed sufferers from schizophreniato live outside
hospital; but the gap between medication and
outcome was not one that the empiricist could hope
to fill. For idealists, it was just as surprising that
profound disorders of thinking (or 'labels,
supposedly reflecting the culture-serving biases of
psychiatric experts, as envisaged by Laing (1964)
or Foucault (1970)) could be so well controlled (or
indeed rescinded, by the very same experts) as to
half-empty the mental hospitals of the West. This



advance by drug companies, together with
increasing evidence of genetic involvement in
schizophrenia, was a breakthrough for realism and
to this day upsets the liberal and utopian
consciousness that would frankly prefer human
beings to have proved more changeable by means
that were more 'social’ than those actually disclosed
to mainstream medicine and scholarship. (Indeed,
drug use of al kinds - including recreational use -
testifies to the reality of many of the complex
mental states that should strictly be dismissed as
‘fanciful' by systematic empiricists, and as 'rhetoric'
by seriousidedlists.) Still, despite the successes of
realists, the remaining (and growing) social
problems of crime, drug addiction, child abuse,
unemployment and ethnic strife continue to
encourage behaviourists and constructivists to
believe that their own favoured approaches might
one day prove asrelevant as realism to the
improvement of the human condition. Especially if
the reality and importance of intelligence
differences can be denied, thereis plenty of hope
for empiricism and idealism.

Intelligence itself might at any time have dlipped
decisively into or out of the purview of realism. It
could at any stage have turned out to be affected by
some crucial protein, mineral or vitamin; or twin
research might have broken it up into quite distinct
components - some genetic, perhaps, and others
determined by environment. However, systematic
experimentation on human intelligence was
ethically impossible; there was no lucky
breakthrough to drug control (as there had been for
schizophrenia); and twin studies were rare since
few thought it necessary to check and quantify the
importance of environmental factors. So the issue
of whether intelligence was a'real’, important
variable of genera significance had to be addressed
in other ways. Matters were further complicated by
political and educational argumentsin which the
notion of intelligence was easily embroiled; and by



some of the peculiarities of 1Q researchers (and, as
Chapter I11 will discuss, of equally determined non-
researchers).

The business of this book isthusto tell an
unconcluded tale that is important to psychology, to
philosophy, and probably to politics. The concernis
to introduce |Q and the controversies that properly
surround it - especially those that bear on whether
intelligence can be at last established or finally
eradicated as a central concept in describing human
nature. Today, the case for realism in psychology
and social science probably stands or fallsby 1Q. If
|Q differences are not real then there can be little
elsein psychology that is. even an academic
defence of 'sex' as more than a social creation
would be hard going if 1Q had been shunted off as
an elitist fiction.

That intelligence isreal enough to be at least a
metaphorical 'possession’ seems widely allowed.
Despite a century of protest by empiricists and
idealists, the concept that descended from Aristotle
viaAquinasisstill apart of present-day vocabulary.
The following quotations may serveto illustrate
such everyday usage - supplemented as this might
be by references to people's 'intellect’, 'sense,
‘creativity', 'understanding' and just ‘ability".

'INTELLIGENCE' IN MODERN USAGE

"Gerard Depardieu plays Danton; heis a bovine and
sometimes slack-jawed actor who looks here as if he has
spent the night crawling through a cornfield. But his
physical presence tends to conceal the intelligence which
he invests in each part, and so heis perfectly suited to play
a character whose animal cunning is only matched by his
sensual greed.”

Peter ACKROYD, 1983, The Spectator, 24 ix.



" A human disposal chute for uppers, downers, hash, grass,
LSD, cocaine, heroin and common-or-garden booze,
[Keith Richards, of the 'Rolling Sones] has not been kind
to his system. Yet somehow he has survived a ten-year
heroin odyssey and is now 'clean’. Thisreflects a certain
constitutional toughness, but also an intelligence and good
sense he is not often credited with."

ANON., 1985, The Spectator, 18 v.

*

"In public, Princess Michael [of Kent] isa dazzing figure.
In private, she is warm, funny, frank and possessed of high
intelligence and formidable energy. Her force of character
has been given added edge by [her unpropitious
beginnings - born as the monarchies of Eastern Europe
were collapsing]."

Anne De COURCY, 1985, Sunday Telegraph, 61i

*

"Like pearls fromoysters, [a great chef's dishes] result
fromlonely struggling effort, and also fromintelligence
and quite exceptional intuition."

Egon RONAY, 1988; quoted in Private Eye, 1 iv.

*

"She has energy, intelligence, articulation, the best voice
in the world, the best body, the best face, and the best
appreciation of a joke."

Warren BEATTY, speaking of his newlywed wife,
Annette Bening, to Vanity Fair; quoted in The Independent
on Sunday (Sunday Review), 24 v 1992.

*

" Given my wish to seduce Chloe, it was essential that | find
out more about her. How could | abandon my true self



unless | knew what false self to adopt? But this was no
easy task, a reminder that under standing another requires
hours of careful attention and interpretation, teasing a
coherent character from a thousand words and actions.
Unfortunately, the patience and intelligence required went
far beyond the capacities of my anxious, infatuated mind."
Alain DE BOTTON, 1993, Essaysin Love. London :
Macmillan.

"Joan Littlewood is the greatest theatre director of the
present century, knocking possible rivals....into a cocked
hat when it comesto intelligence, originality and the
incalculable influence for good she has had on theatre all
over theworld.... "

John WELLS, 1994, The Spectator, 2 iv.

*

"MANCUNIAN MAN, 33, handsome, intelligent, warm,
witty, emotionally open seeks tall, sensual blue-stocking
for lively committed relationship."”

Private Eye, 10ii 1995.

*

"Intelligence, without which beauty was just beauty,
leavened everything Garbo did."

Barry PARIS, 1995, Garbo: a Biography. London :
Sidgwick & Jackson.

Today we are till living in the long shadow of
Aristotelian realism. Yet is Aristotle'sakindly or a
gloomy shade? Should we be reminding ourselves
of our luck; or be trying to escape from over-
simplification to sunlit uplands of relativism where
man and his conventions are acknowledged the



measure of all things? Thisisthe large question that
lies behind the four particular questions to be
addressed directly in the four chapters of book:
these concern the psychometric measurement, the
psychological bases, the psychogenetic origins and
the psychotelic importance of intelligence.

On encountering such questions it is tempting to
begin to address them by adopting some 'definition'.
How, after all, can scientists measure intelligence if
'no-one knows what it really is? Thus a search for
scholarly and at least half-adequate definitions
begins. Attempted definitions of intelligence might
include such classics as 'reasoning ability', ‘learning
ability', 'the eduction of relations and correl ates,
‘general cognitive resources or even - risking
leaving the realm of psychology altogether - 'the
application of information to situation' or ‘organism-
environment correspondence' (the idea favoured by
Herbert Spencer (1820-1903) when he re-
introduced the term in his Principles of Psychology
(1855)). (For many further attempts, see Baker,
1974, pp. 495-6.) However, the problem is that any
definition that manages to be more engaging than
what can be found in a dictionary turns out to be
unacceptable to someone or other. For example,
intelligence cannot be 'the ability to learn’ since
much conditioning (whether by association of
stimuli or by reward and punishment) does not
require intelligence. To define intelligence in terms
of school learning would be far too narrow; and,
anyhow, in researches, many intelligent children
improve less than others over a school year of
teaching (mainly because they know more of the
curriculum at the year's outset).

Thus Chapter 1 begins not with a definition of
intelligence but with the failure of |ate-nineteenth-
century British and German laboratory
psychologists to come up with atest looking asif it
measured intelligence by any criterion at al; and
with the crucial work in thisfield by a French



psychologist who was previously best known for
his work on hypnosis and sexual fetishism. This
work was to provide what seemed to other
psychologists the first plausible measurement of
intelligence. Y et, like other scientific concepts
(such as electricity, gravity and heat), intelligence
would long prove easier to 'measure’ than to
understand; and easier to understand than to discuss
without animosity. Disputes would persist -
suggesting at least that psychology had found itself
atopic that was central to a proper understanding of
human nature and political society.

ENDNOTES

1. Kuhn's own position is sometimes distinguished from that
of his sociological followers along the following lines
(Hull, 1996).

"....within science studies, those who view science as
relative to time and place have adopted Kuhn as one of
their patron saints. Because the transition [ of scientists]
from one paradigm to another cannot be explained entirely
in terms of reasons, argument and evidence, such factors
play no role whatever in such transitions. ....Kuhn himself
was dismayed by hisrelativist disciples. This was not what
he intended at all!"
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| - UNITY IN DIVERSITY

| : Unity in Diversity

. The quest for scientific psychology circa 1900; Watson, behaviourism and anti-mentalism.
. From Binet to Wechsler and Cattell: the early history of mental testing.

. Why do mental tests and test-items inter-correlate?

. Six ways of avoiding talk of general intelligence (g).

. Jensen's six defences of the validity and fairness of tests of g.

. There must be more than g?

. Five special, non-g -related, differential ability dimensions (viz. the 'Big Five").

OUTLINE

Is it reasonable to impressed by someone who knows the dates of the battles of Flodden, Leipzig and
Stalingrad? This person may just have specialized in history, or seen a TV programme about 'great
battles that changed the world'. If not, the best guess might still be that the person merely has an
unusually good memory for figures. To be sure of sampling a person's general knowledge requires care,
a lot of items and only those errors of measurement that happily cancel each other out.

This chapter outlines the discovery of easily-administered questions, correct answers to which by children
and adults are indeed widely predictive. The intellectual background and the early achievements of the
‘founding fathers' of 1Q-testing are indicated; the case for talking of a general factor among mental
abilities is critically discussed; and five more specialized (yet still very broad) differences between people
in abilities and strategies are suggested as supplements to the general factor.

Do relations between widely varying test items require and license talk of a unitary dimension of 'general
intelligence’ (g )? (g is the usual symbol for those psychological differences that are apparently reflected
in tests of Mental Age and 1Q.) Why do people who do well at one mental test tend also to do well at
many others? The existence of real individual differences along a g dimension provides one hypothesis;
and, if the mental tests that have the highest and widest links are any guide, the g factor would seem
especially involved in the detection of meaning and of the regular patterns made by symbols (i.e. words,
numbers and shapes). However, other ways of explaining relations between mental measures may seem
just as likely. Influences of educational, motivational, socio-economic, racial and 'labelling' differences are
particularly examined. Perhaps it is merely these external, local and artificial differences that bring about
the positive relations that are found in the general population between many mental tests? Perhaps the



unfair advantages enjoyed by some testees can do all the explanatory work without there being any
further reality to the hypothetical g factor?

Whatever the linkages that give rise to talk of IQ and g, there are other ability variations that occur
independently - even if they account for much less of the overall variation between people in mental
abilities. Using modern personality theory to supplement today's data, five dimensions of contrast are
suggested in personal strategies of information-handling and problem-solving.

The beginning of the twentieth century was a momentous period for psychology. In Britain,
Germany and the USA, there was talk of a 'new’, 'scientific’ psychology. The laboratory of
Wilhelm Wundt (1832-1920) in Leipzig had been operational for twenty years. A version of
Wundt's stress on experimentation had spread to the United States: there, Edward Titchener
(1867-1927) and students practised introspective reporting of consciously experienced
sensations under precise conditions. Yet at the same time there were many strains. In Vienna,
Franz Brentano (1838-1917) and his School stressed the unique character of thought and action
as always being about something: unlike tables and chairs, which are not ‘about' anything at all,
thoughts and actions are inherently 'intensional’ and do not just exist in mere quantity or quality.
(Though sensations and reflexes might be adequately described in such terms, not to know what
is the object of a thought or the purpose of an action is to miss something that is essential.) Also
in Vienna, Sigmund Freud (1856-1939) was coming to emphasize the importance of
unconscious mental life. If Brentano and Freud were right, even the most rigorous introspection
in the laboratory would miss the real business of the human mind - and of the human heart and
soul. So whose would be the 'new' psychology?

In the University of Chicago, John Broadus Watson (1878-1958) was about to become the
youngest-ever PhD graduate of his University's combined department of psychology and
philosophy. Watson would reject the uncertainties of studying experiences, thoughts or mental
entities of any kind, and set psychology to study and account for behaviour. The spirited son of
an alcoholic South Carolina father (though named John Broadus by his mother after a Baptist
preacher of that name), Watson had grown up in the outback and was used to animals and their
training. Having a juvenile arrest-record and a secret first marriage (to frustrate the opposition of
his girlfriend's brother), the experimental psychology of his day seemed dull. It required Chicago
students to sit quietly reporting the subjective duration and intensity of tone signals and light-
patches. Watson was to write: "l hated to serve as a subject. | didn't like the stuffy, artificial
instructions given to subjects. | was always uncomfortable and acted unnaturally."
Unsurprisingly, Watson's subsequent research for his PhD involved the more objective material
of physiological psychology. (His thesis examined the growth of myelin sheaths around the
nerves of young animals: as it takes place, myelination makes for developmental advances in
perception and motor skills - and perhaps much else.) Yet Watson was not pointing psychology
towards physiology just for a glimpse of its own underpinnings: rather, he would go on to claim
that psychology need be literally nothing but physiology. Watson supposed that thoughts,
emotions and the rest of experience and behaviour would soon be revealed as nothing more
than reflex arcs. Once appointed to Johns Hopkins University, Watson resolved to take
psychology by the horns. In 1914, his first book, Behavior: an Introduction to Comparative
Psychology outlined his radical plan for psychology which would lead to experiments on
behaviour - though mainly on the behaviour of animals.

Despite much academic criticism - and even astonishment - Watson's behaviourist proposals
would long guide the study and state-funded practice of psychology. Watson's idea was that
human thinking, feeling and motivation, and all abstract mental entities such as intelligence and
personality traits might be conveniently 'reduced to' (or understood in terms of) chains and



constellations of observable reflexes and 'habits'. Tirelessly anticipating such discoveries and
thus the prospect of behavioural control, Watson's followers would maintain in principle that
anyone could be trained (‘conditioned’) to do anything whatsoever. In particular, behaviourists
would decline to believe people could be ‘retarded’, by any vague impediments in 'intelligence’ or
other faculties. Such undiscriminating and unhelpful accounts of human handicaps would be best
left to philosophers and lay people, and abjured by the true science of psychology. As Watson
(1924) put it (1):

"There are inheritable differences in structure, but we no longer believe in inherited
capacities, talent, temperament, mental constitution and characteristics. Give me a dozen
healthy infants, and my own world to bring them up in, and I'll guarantee to train any one
of them to become any type of specialist | might select - doctor, lawyer, artist, merchant
chief, and even beggar-man or thief."

Once he was driven out of academic life (by his brother-in-law reporting him for an affair with his
star student, Rosalie Rayner) Watson (once married to Rosalie) would write a popular baby-book
that counselled fashionably against the 'spoiling' of children before turning his skills to the
marketing of cigarettes and toothpaste. Though himself no steady devotee of the study of the rat,
his enthusiasm for conditioning proved infectious - especially in departments of psychology in
American universities by 1940, and later in Britain. In experimental psychology, behaviourism
would long provide the main academic challenge to the existence of human faculties - and to the
reality of intelligence.

While Watson hatched behaviourism in Chicago, in Paris the career of the fifty-year-old Alfred
Binet (1857-1911), Director of Physiological Psychology at the Sorbonne, and writer of popular
melodramas, was reaching its culmination. Whereas Watson had grown restive at the slow
progress of psychologists and philosophers with the complexities of human consciousness and
mentality, Binet's discontent was with the medical profession and its tendency to dogmatism.
Binet's father, himself a doctor, had once frightened his five-year-old son by showing him a
corpse; and the sensitive Binet eventually dropped out of medical school to study a human
science that could in those days be studied in libraries - psychology. Later, Binet's career in
psychology - involving work on hysteria and hypnosis - had brought him into contact with startling
psychiatric symptomatology and with the imposing medical and neurological personages of his
day. Taking the physicians seriously as they demonstrated 'hysterical dissociation' by switching
patients' paralyses from one arm to another, Binet underestimated for a while the sheer
conformity and obedience of the patients in the great doctors' hospitals. Sharp and public
academic criticism of his own gullibility was the painful result (Fancher, 1985)(2). Later, once a
young doctor, Thé odore Simon (1873-1961) had arranged his first access to the mentally
retarded, Binet had discovered that the medical 'diagnoses’ of idiocy, imbecility and cretinism in
children were also less authoritative than they sounded: two different doctors could easily fail to
agree a categorization, and children's diagnoses might be changed alarmingly from one
certificate of mental deficiency to another, "as if they had been drawn by chance out of a sack"
(Binet & Simon, 1905). Thus Binet, though no slouch at physiological psychology, arrived at an
ambition distinct from Watson's, yet one that would have a similar type of appeal for twentieth-
century psychologists. Just as Watson hoped to liberate psychology from philosophy,
introspection and all mentalism, so Binet hoped to liberate it from the presumptions of medicine.

In fact, the doctors of Binet's day were doing their best to assist with the problems that had
arisen for all European schools from nation states making school attendance compulsory. Before
North American success at growing wheat led to the collapse of European agricultural prices and



to a surge in urbanization (Stone, 19887?), children could simply be left in illiteracy with their
peasant parents - for they would still prove employable and marriageable in the countryside.
However, this relaxed attitude could not continue after 1870 as agriculture declined and urban
squalor increased; so legal compulsion forced handicapped, retarded, hyperactive and unwilling
children alike into schools that did not see themselves as providing mere playgrounds or child-
minding services. Soon teachers sought legal ways of dealing with those children they judged
ineducable by normal methods. Especially, they appealed to the fast-rising authority of
medicine(3).

Yet there was something strange about what teachers were doing. Why, asked Binet, should a
child's need for special or slower-paced schooling be judged only ‘pedagogically’ (by the child's
school results) or medically (by physical signs, symptoms, stigmata, and the skull readings of the
phrenologists)? After all, school failure could have causes of various, quite different kinds. Some
children might do poorly at school because of lack of home encouragement or because of a poor
relationship with a teacher - common enough in days when the use of physical punishment was
widespread; and plenty of children with physical and neurological problems are actually educable
in a largely normal way given a little patience, suitable remedial opportunities and firm
suppression of bullying. At most some, not all school failure need be attributed to lack of ability;
and Binet (1900) had shown that "cephalic measures" were unreliable and made rather little
distinction even between schoolchildren judged to be at the extremes of ability. Thus, in 1904,
Binet found himself commissioned by the French minister of public education to answer the
guestion that he himself had posed: how to measure a child's capacity for learning - to common
sense, its intelligence - by a direct psychological method, rather than indirectly via attainments or
neurological problems.

How should Binet begin? In London, the Victorian gentleman-scientist, Sir Francis Galton (1822-
1911) (the half-cousin of Charles Darwin, co-founder of the journal Nature, discoverer of the
anticyclone, inventor of the modern weather map, explorer of what is now Namibia and eventual
founder of the Eugenics Laboratory(4) in London University) had tried. He had hoped that
quickness of reaction time and acuity of sensory discrimination might relate to teachers'
estimates of children's intelligence. As a result of his passion for numbers (a top British
psychiatrist once called it an obsession), Galton (1886) had come up with a calculus for
guantifying degree of ‘correlation’ (i.e. strength of association) between variables. Soon
developed by his student and colleague, Karl Pearson (1857-1936), the statistic r involved
multiplying individuals' deviations on any two variables from their group's mean scores on them.
An individual with high deviations from average on both variables would thus contribute highly to
r ; by contrast, an individual with average scores on both variables would contibute nothing. The
r statistic thus expressed the strength of association between two variables on a scale from
+1.00 (perfect positive correlation), through zero (no correlation), to -1.00 (perfect negative
correlation)(s).

The r correlation coefficient provides a measure of strength of the relation between two
variables: this allows psychology to go beyond merely talking about significant relations which
often arise just because a large number of subjects has been studied or because (e.g. with
animals) a big experimental manipulation has been contrived. Concern with significance rather
than with strength of relation was to prove all too congenial to the many twentieth century
psychologists who themselves found no strong effects to study - except by gross and technical
laboratory manipulations of no relevance to questions about human personality. Such
psychologists preferred to draw a veil over the issue and to complain that natural correlations
between variables 'did not reveal causation'. However, quantitative assessment of strength of
relationship is integral to any science that has moved beyond the nursery; and it was not the
followers of Galton who would unfailingly interpret correlations between X-at-Time-1 (say,



parental handling of child) and Y-at-Time-2 (say, adolescent delinquency) as showing causation
by X - rather than looking for wider social or biological, 'Z' factors that might have been causing
variations in both X and Y (see Meehl, 1990 and Cohen, 1994.)

Just as futuristically, Galton had set up a laboratory (in South Kensington) to record
anthropometric data, reaction times and high-frequency auditory sensitivity in members of the
general public - who paid for the privilege. However, though professional people had somewhat
faster reaction times than unskilled workers (see Johnson et al. , 1985), Galton had used no
problem-solving measures and found no promise in his three measures of sensory and motor
ability - indeed, he seems not to have troubled to analyze his copious data. There were
discouraging problems of unreliability and of only moderate similarities between siblings - despite
siblings sharing family environment and fifty per cent of those genetic variations that occur at all
commonly between people. More seriously, Galton's middle-class adult volunteers - enthusiasts
for science as they were - did not vary especially widely: they would have shown only rather low
correlations amongst their scores even if Galton's procedures had actually been effective in
tapping intelligence differences. In contrast with Galton, Hermann Ebbinghaus (1850-1909),
working in Wirzburg and Breslau, had actually begun to use promising tests of 'closure’ (whether
the testee could fill a gap made by the tester in a simple word or sentence); but, since
Ebbinghaus was not studying the big developmental differences of childhood and lacked
Galton's technique of calculating the strength of correlation between variables, he did not realize
that he had an early measure of intelligence in his hands.

Fortunately for his own assignment, Binet did not stick to searching for any single or 'theoretically
basic' measure of intelligence. Neither was he pre-occupied with any one definition of
intelligence. From his study of his two growing daughters - one a budding young scientist, the
other more artistically inclined - Binet was impressed that good intelligence could easily take
different forms. Instead of locking intelligence prematurely to 'understanding’, 'judgement’,
'reasoning’, 'learning’, ‘'memory’, 'speed’, 'perception’, ‘concentration’ or ‘imagination’, Binet
realized that there was only one general point about human intelligence on which there was wide
agreement. Whatever it might be said to be and however it might be measured, intelligence is
usually thought to increase through childhood (at least until mid-adolescence) without that
increase requiring any unusual sensory acuity or any special education or training. Binet's
otherwise comprehensive search was guided by these two simple constraints. (For detail of
Binet's ten-year programme, see Matarazzo, 1992.)

Binet began to question children to see whether they could name simple colours, unwrap and eat
a sweet, pick out the longer of two lines (3cm., 4cm.), remember shopping lists, arrange weights
in order (3, 6, 9, 12 and 15 grams), make rough copies of a line-drawn square, diamond and
cylinder (see Figure 1), or construct sentences containing given words (e.g. 'Paris’, ‘fortune' and
river’).




Figure 1.1 : In the Figure Copying Test, a child is shown one simple figure on each trial and then
asked to draw it from memory. (The child can be shown the figure again - though copying will then
start afresh. Detailed accuracy and neatness of the child's copy are unimportant.). The square
can be copied by the average white 5-year-old child, the diamond by age 8, and the cylinder by
age 10. Jensen (1980, pp.662-665) finds that this ability correlates very highly with many others in
childhood. The problem is not perceptual or manual - since an 8-year-old who fails at copying the
diamond will have been quite able to copy the square; as Jensen says, "it is the child's analytic
concept of the figure that governs performance." The ability itself cannot be trained: 5-year-olds
who are trained (with some difficulty) to copy the cylinder will show no gains when asked to copy
the diamond or other intermediate items (e.g.triangle) on which they have not been specifically
trained.

Binet quite often asked children to re-discover meaning: he would ask them to re-assemble
sentences, paragraphs and pictures that had been violated or scrambled into their component
parts (thus extending the principle of 'closure' tests). Yet comprehensiveness was Binet's
keynote: a wide range of 'tests' was tried - including requests that children shake hands or copy
the strange adult tester in putting their fingers into comical positions on their noses and ears.
Avoidance of tasks resembling schoolwork was strict: "It is the intelligence alone that we seek to
measure, by disregarding in so far as possible the degree of instruction which the child
possesses.... We give him nothing to read, nothing to write, and submit him to no test in which
he might succeed by means of rote learning” (Binet & Simon, 1905). Some items were harder
than others and were typically passed only by older children; and children who passed one such
hard item were more likely than other children to pass other items of a similar degree of difficulty.
At age five, for example, the average child could say which of two objects was heavier, copy a
square, and count four coins. Thus, even without the r statistic, Binet came to:

1. talk of the level of a child's performance across the entire range of items;

2. summarize that level by saying that a particular child performed like the average
child of a certain chronological age (CA); and

3. attribute that CA as a mental age (MA) to the child.

Expressing MA in relation to the child's own CA as suggested by the eminent German
psychologist and personality theorist, William Stern (1871-1938), the Intelligence Quotient (IQ)
was born:

IQ = (MA / CA) x 100.

Binet himself always wanted to provide more than such a single number by which to express a
child's intelligence, and so did Stern; but they were to have no more luck than did Galton with his
own daydreams. In the absence of further findings of equivalent interest about mental abilities,
and in view of the clear rationale for MA in the regularities of children's performance, the IQ
number caught on. Mental abilities correlate as strongly as human height and weight are
correlated: just as people vary generally in overall physical size and development, so they vary in
general intelligence. There are many intriguing complications - just as good athletes are usually
better at some events than at others. Yet when the whole population is considered, generality of
ability is the more striking phenomenon - just as athletes who excel at one or two events will be
well above the population average of ability at virtually any event. Eventually, in the 1930's, the
American psychometrician-psychologist, David Wechsler (1896-1981) would try out similar
individually administered tests for adults. By this time, the correlation coefficient was a
commonplace; so Wechsler supplied correlations between his tests on a standardized sample of
adults of all ages, all socio-economic groups and both sexes. The tests included general factual



knowledge, everyday comprehension (e.g. of how to post a letter), memory for short strings of
numbers, picture completion, jig-saw puzzles, and re-arranging scrambled, wordless cartoon
frames into the right order. Wechsler found that his ten-minute tests showed striking correlations,
of around +.65, from one occasion of testing to another; and they correlated strongly with each
other, at around +.50 - a much stronger relation than is found between variables investigated in
most psychological and social-scientific researches. As had happened for Binet, all reliable
mental tests, however different their content, apparently had something in common. To allow for
the fact that MA does not increase after age 15 in line with CA, Wechsler's Adult Intelligence
Scale (WAIS) calculated an adult's 1Q by comparison with the levels achieved by age peers. A
mean of 100 and a standard deviation of 15 were retained so that 98% of IQ's fall in the range 55
-145, as do 98% of the IQ's of children when Stern's original (MA/CA)100 equation is used.(6)
[By contrast, the tests of Cattell (see below) which came to be used by MENSA, the society for
high-1Q people, use a fixed standard deviation of 24 points. Cattell observed that, if adult CA was
set at 15 (so that 1Q's do not decline with advancing chronological age), the true standard
deviation of (MA/CA)100 scores in the full population, including representatives of all age groups,
was actually 24 1Q points. This greater range of 1Q's occurs because of the particularly low MA's
obtained by young children and by some older adults (see Chapter Il). An IQ of 130 using the
Wechsler-type standard deviation for calculating 1Q is thus equivalent to a Cattell-type 1Q of 148 -
both scores indicating that the testee falls just within the top 2- 5% of age-peers.]

Especially when put in multiple-choice form for administration to whole groups of testees, 1Q
tests found a ready market in the heterogeneous USA. Here, true mental differences between
people would often have been overshadowed by the big cultural and linguistic differences
between immigrants; so IQ tests could reasonably be expected to prove fairer than were school
records to the basic abilities of the country's diverse minorities. At Stanford University, Lewis
Terman (1877-1956) adapted and expanded Binet's package of tests(7) and campaigned
tirelessly for using IQ test results to assist the implementation of public policy. The Harvard
psychologist, Robert M.Yerkes (1876-1956), headed a team (including Terman and Henry H.
Goddard (1866-1957)) which pioneered 'group’ testing to assist military selection procedures and
thereby collected the first large-scale data on mental abilities beyond childhood. The 'Army
Alpha' test was provided for literate recruits; other testees, together with recruits who did poorly
on Alpha, were to take the 'Army Beta.' Beta was primarily a pictorial test including mazes,
jigsaws, cube counting and picture completion; it required only comprehension of spoken
instructions in English, accompanied by blackboard demonstrations; and, though numbers had to
be recognized, no arithmetical ability was required.) Any remaining uncertainties were supposed
to be resolved by Binet-type individual testing: this would be necessary when a testee had failed
even the simplest items, perhaps because of some difficulty in following the instructions.

Over 1917-18, 1,75 million U.S. Army draftees and others participated in the programme -
though sometimes in overcrowded conditions supervised by army staff lacking training in and
understanding of the exercise. Notable findings were the high IQ's of conscientious objectors
(something of a surprise to Colonel Yerkes) and the low IQ's of prostitutes ("from 30 to 60 per
cent of prostitutes are deficient and for the most part high- g rade morons" [i.e. below MA 12, or
IQ 80] (Yerkes, 1921)). Alpha scores correlated highly, at .75, with education; but cause and
effect remained to be decided. Though this correlation strongly suggested that education
conferred advantages under the testing conditions mentioned, it was, in principle, still compatible
with the non-environmental theory "that native intelligence is one of the most important
conditioning factors in continuance in school...." (Yerkes et al. , 1921). Interestingly, immigrants
who had come from different ethnic backgrounds had MA's that differed more than could be
explained by their differences in familiarity with English:

o Immigrants from Canada and the British Isles had MA 13.8;



o Immigrants from Germany, Holland and Scandinavia had MA 13.0;
o Immigrants from Mediterranean countries had MA 11.4.

Additionally, the more recent immigrants had the lower MA's - which a young colleague of
Yerkes blamed on the rising proportions of immigrants from southern and eastern Europe
(Brigham, 1923). Thus Terman's ambition was fulfilled as the earliest large-scale evidence about
IQ was advanced in the course of the great debates that culminated, in 1924, in the USA's
restricting further immigration to the proportions from different countries that had originally
obtained in the U.S. population in 1890. 1Q had arrived in politics - for all that most countries
would long continue to admit migrants chiefly by the more elementary principles of how much
money migrants were prepared to spend and whether voters liked the look of them.(8)

The likely relevance of IQ test evidence to more immediate, practical problems was equally
appreciated. Foreshadowing what would be a long-running use of the tests to assist the judiciary,
the court testimony of Terman in 1918 as to the low 1Q of a seventeen-year-old Hispanic, Alberto
Flores, procured the latter's exemption from the death penalty for sexual assault and murder. By
the 1920's the tests were occasionally used by Goddard on New York's Ellis Island to furnish
‘clinical evidence as to which of Europe's refugees from famine, nationalism, communism and
civil war could be expected to cope in the free-enterprise, English-speaking and qualification-
conscious USA(9). The enthusiasm for measuring intelligence affected even Britain - a country
renowned for its complacency about theories and experts of any kind. By 1923 the tests had
been used in the selection of 30,000 British civil servants (mainly for clerical posts) (Spearman,
1923, p.2); and, by 1940, tests involving 'matrices’ (see Figure 1,2) were in use by the British
Army in the selection of officers, spies and high- g rade technical personnel. As Wilson (1993)
has outlined, in societies locked into racial, ethnic, class, sexual, and 'old-school-tie'
discrimination, 1Q testing was a liberating and improving force. In situations where choice clearly
had to be made, it offered a simple, inexpensive and relatively reliable way of identifying: (a) the
ablest potential students, employees and fellow citizens; and (b) the least able who might need
special education, guardianship and "the surveillance and protection of society" that Terman

urged.

] 9
SENON |

N

%
N

_
A
L

—_——-————-—

Figure 1.2: In 'matrices' items the testee completes the overall pattern made by the figures on the
left by selecting for the question box one of the figures on the right (see e.g. Raven, 1989).



Not everyone agreed that what was being tapped by the tests was intelligence. In 1922,
America's star newspaper columnist, Walter Lippman, responding to the report of a conference
on IQ (Journal of Educational Psychology, 1921), declared it laughable to claim from scores on
the tests that the average American Army recruit (while admittedly having greater knowledge,
experience and acquired skills) had little more general intelligence than a normal 13-year-old
(see Block & Dworkin, 1976); and, indeed, Harvard's Edwin Boring (1886-1968) (one of the most
distinguished psychologists of his day, who himself possessed a prodigious intellect and had
gone to university at age 12) had obliged would-be critics by joking to the conference that 'all we
know about intelligence is that it is what the tests test'. Such would long remain the principal
objections to the tests from critics who doubted their value and feared their misuse; and there is
no doubt that the early use of tests had raced ahead without the checks that would be required
today. The low 13.1-year MA of 'the average recruit' in the US Army data was indeed something
of an artefact. There had been far too many zero scores on some subtests - suggesting that
some testees had simply not understood instructions. The recruits had been compared to a non-
Army sample that over-represented high school pupils and educated adults; and the Army had
allowed illiterate recruits to attempt Alpha and then often not found the time to test them with
Beta. However, there was correct and understandable excitement at the now massive empirical
evidence that intelligence did not generally increase beyond age 15 and at the tests' relevance to
officer selection.

Eventually, following in the footsteps of Wechsler and a somewhat chastened Brigham (1930),
the Staffordshire-born Raymond Cattell (b. 1905, taking up psychology and objective
measurement along with socialism in response to the horrors of World War I, and working as the
Leicester Area School Psychologist before emigrating to the U.S.A.) would conclude that it was
best to recognize two partly distinguishable types of test for general intelligence (g ) - resembling
the abilities required for success at Beta and Alpha. Some mental tests require mental work on
the spot with largely unfamiliar materials and problems (e.g. to find what is missing from a
drawing - perhaps one of a dog's ears(10) - or to solve simple jig-saw puzzles from their pieces
alone). Others require stored knowledge (e.g. of the meanings of words and proverbs, or of
simple mental arithmetical operations) which, for the time being, the testee either possesses or
lacks. Cattell called these types of intelligence ‘fluid' (gf) and ‘crystallized' (gc) respectively.
Cattell particularly confirmed suggestions arising from Wechsler's work that, although half-hour
tests of gf and gc correlated very strongly, at around .70, in normal ranges of children and young
adults, the gf and gc scores of one person in eight diverge significantly. For example, children
who were much below-average in exposure to normal schooling (e.g. Britain's canal boat
children and American children of poor-white, rural families) showed the pattern gf > gc; on the
other hand, in late-middle-aged and elderly people, gc would often 'hold" well while gf declined.

Still, for Binet, Wechsler and Cattell to have identified a plausible age curve for gf,(11) to have
shown how gc sometimes diverges from gf, and to have provided a wide range of types of test
indexing both expressions of general intelligence was soon to seem but a slight achievement. In
the generation after 1945, it would become unfashionable to regard intelligence and IQ levels as
enduring and consequential characteristics of individuals.(12) As Binet himself might have
wondered: could two substantially correlated IQ's - gf and gc (or Performance and Verbal, as
Wechsler called them) - be much of an advance on just one? Might not the correlations between
mental tests be explained without referring to any hypothetical general intelligence at all? Might
not mental tests be found that would simply not correlate so highly? Could there perhaps have
been some way in which, whatever the improving ambitions and objectivity of the early testers,
truths about human intelligence that were at once more complex and more intrinsically 'social’
had slipped through their fingers? Perhaps Lippman and Boring had articulated the very
reservations that had actually made Binet cautious about his psychometric breakthrough and led
his colleague, Thomas Simon, to denounce the use of global, general 1Q scores as "treachery"?



According to a leading modern critic of the g factor, the distinguished Harvard biologist, Stephen
J. Gould (1981/1982, p.315), "The fact of pervasive intercorrelation between mental tests must
be among the most unsurprising major discoveries in the history of science."” Thus Gould
professes no more surprise at test intercorrelation than would an opposing theorist who was
prepared to talk of 'real’ individual differences in general intelligence. Yet a normal expectation is
that time spent in one activity is time that is lost for another: an evening spent doing crossword
puzzles or metaphysics is an evening lost to practising jigsaws or swatting up metallurgy. Thus,
in so far as 'practice makes perfect' and time is finite, the pervasive intercorrelation between
mental abilities should actually tend to be negative; and a prediction of negative correlation
should particularly made by anyone who, like Gould, is inclined to treat measured 1Q-type
abilities as collections of attainments. Why, then, do mental tests inter-correlate positively? And
how is it that Gould is unsurprised? Could 1Q-type tests (and their diverse subtests) reflect
influences quite distinct from the g levels whose reality Gould doubts? Perhaps there are there
better accounts of the 'positive manifold' of correlations between all tests requiring work with
symbols? (13) And perhaps such accounts are more connected with ‘levels' that are social than
with levels of anything attributable to the individual? (The question of whether social factors
affect g itself is considered in Chapter 3. Here the question is with whether talk of the g factor
might be avoided altogether.)

Examination of possible answers to this question in modern times has been the concern of a
figure rather like Binet - especially in his interests in the arts, his painful learning of the need to
challenge conventional professional wisdom, and his sustained scholarly interest in work that
might help children who have learning difficulties. As Arthur Jensen (b. 1923) grew up in San
Diego, his hero was the anti-imperialist Indian leader, Mahatma Gandhi, and his great love was
for classical music. However, although he was a reasonable clarinetist who had played for the
San Diego symphony orchestra, he was advised that he had little chance of the career as a
conductor that he wanted. He turned to social work and clinical psychology and thus achieved a
teaching post at Berkeley, his alma mater, in 1958. Over the next ten years, Jensen's interests
moved gradually towards intelligence:(14) from his early interests in 'projective’ personality
assessments (using the famous ink-blots) and in memory (the serial position effect whereby the
ends of lists recalled better than their middles), he shifted towards trying to develop culture-fair
assessment of intelligence and towards assessing the results of the early remedial Head Start
programmes (to be considered especially in Chapter 4). In his major book presenting his
research and scholarship so far, Jensen (1980) focussed on allegations that IQ tests were
'biased’ against minorities (especially against black people): he asked repeatedly whether the
covariation between mental tests came about for reasons having less to do with intelligence than
with opportunities - or their absence. There are in fact six main explanatory options which avoid
postulating that IQ tests principally reflect intelligence. All of them have enjoyed support as ways
of denying real intelligence differences between individuals and - important in multi-ethnic
societies - between human groups; but all have attendant problems, as Jensen was to tease out.

. The existence and nature of any 'test' may chiefly reflect its own inventor's ideas about what to
measure and about how to measure it. Such are the suspicions of testers that even an eminent
scientist could write to the leading journal, Science (Hubbard, 1972): "The IQ tests ignore much
in us that is artistic, contemplative and nonverbal. They were constructed to predict success in
the kinds of schools that have prevailed in Europe and the United States." Even today, best-
selling American psychologists such as Robert Sternberg (1984, 1985; Allman, 1994) and
Howard Gardner (1983, 1993a,b,d) go out of their way to note that 1Q tests were devised for
predicting success in school, measure chiefly academic intelligence and should not be thought to
tap into many equally valuable abilities such as common sense, organisational skill or creativity.



In particular, Gardner criticizes the tests for using 'pencil and paper techniques'.

Perhaps the keener schoolchild will necessarily feel happier with such procedures than will the
child who suffers school phobia or whose parents spend little time reading or writing? Anyhow,
merely being tested by some kind of authority figure may be thought to require a child who is well-
drilled and acquiescent rather than ‘generally intelligent'. However, to say that 1Q tests are
'narrowly academic' reveals an untested assumption more than actual familiarity with the tests
themselves.

o (a) Different psychologists from four countries were involved in devising even the earliest
mental tests; and today's 1Q-type tests are validated, standardized and scrutinized
worldwide for the reliability and consistency of the correlations among their items and
subtests.

o (b) All the main constructors of 1Q tests have thought it folly to try to measure intelligence
with only one technique; and most have been persistently curious to discover new and
perhaps quite independent types of intelligence (e.g. 'social intelligence’, ‘empathic
understanding’, 'perspective taking', ‘creativity' and 'moral reasoning’). Thus there has
always been a continuous stream of would-be tests becoming available - allowing
correlations between supposedly different types of test to be assessed empirically.
Sometimes, indeed, testers are criticized for troubling to use everyday social knowledge,
as when child testees are asked 'Why is it generally better to give money to an organised
charity than to a street beggar?' (According to Evans and Waites (1981, p.131), this item
makes the "questionable assumption that organised charities ensure that money goes to
those most in need.") However: (i) such an item taps understanding of how to be
genuinely charitable - generally speaking, expressly allowing for exceptions; (ii) the correct
answer will be especially obvious to any child whose circumstances provide serious
familiarity with street beggars; (iii) any spirited child who appears restive with the
guestion's assumption will simply be asked by the tester 'Why is it said that...?'; (iv) in any
case, such an item, like others, is only used because it does simply turn out in fact to
correlate well with many other items.

o (c) For better or worse, 1Q-test constructors have never been remotely entranced by the
merits of predicting school attainment. Most of them (like Binet himself) seem to have
wanted to see brighter children from all social backgrounds being offered a chance to be
'stretched' by a suitably exacting school experience (even if some children’'s own
scholastic attainments were previously poor and their parents entertained few academic
aspirations of them); and to see duller children given special help that might compensate
for, if not actually eradicate their educational handicaps.

o (d) Very few of the traditional tests used in measuring 1Q are in fact of the pencil-and-
paper type. For example, only one of Wechsler's eleven subtests of the Wechsler Adult
Intelligence Scale (WAIS) involves the testee using pencil and paper; and even this
subtest involves copying simple and novel symbols for which no drawing skill is required
(see Figure 1,3). Tests for use with groups admittedly use pencil and paper: but their
results correlate very highly (at around .80) with results from individual testing.
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Figure 1.3: In Digit Symbol, the testee is first shown the code (at the top):
this shows which symbol is to go with which number. Then, with the code
always available for inspection, the testee completes as many of the empty
boxes as possible within 1,5 minutes. Although of limited reliability (test-
retest r = .50) because of its brevity, this test still correlates at around .35
with mental tests that require no use of pencil or paper.

o (e) Across three-quarters of a century, none of 1Q's critics has been able to provide any
competing test of that 'non-1Q-type' intelligence to which allusion is so readily made in
semi-erudite conversation. Although 'mere academic intelligence' is casually scorned, no-
one has any validated test of 'non-academic' intelligence that can even be examined by
potential enthusiasts. Hopes of such tests have often been entertained - of the 'British
Ability Scales', of the lllinois Psycholinguistic Ability Test, of the Kaufman Ability Battery, of
some of Jean Piaget's methods (see Chapter 1) and of many others; but the putatively
'new' measures of non-1Q-type intelligence invariably turn out to correlate highly with the
Binet and Wechsler scales and thus to measure little that was not included in 1Q-type tests
and in g . For example, in the 1970's some psychologists hoped that the measures of
intelligence favoured by Piaget and his followers - e.g. measures of 'conservation'
(realizing that water does not increase in volume when it is poured into a taller and thinner
container - i.e. that its volume is 'conserved' across a superficial transformation) - might
yield ‘a new 1Q'. However, it soon turned out that Piagetian measures correlated as highly
as their own reliabilities allowed with conventional measures of g , and especially with gf.
The only problem-solving tests that have achieved a fleeting ‘independence’ of IQ are
those that are simply unreliable - usually because they have only recently been thought up
and have not been checked out for suitability with a wide range of testees in everyday
circumstances. (Many of the tests produced as part of J.P.Guilford's great quest to identify
and measure no less than 150 hypothetically unrelated mental abilities were sadly of this
type.) In the past decade, Sternberg (e.g. 1988) has advocated a 'triarchic’ view of
‘cognitive behavior' that breaks it into three aspects - performance, monitoring and skill-
acquisition; but no more than any other theorist has he shown any degree of actual
empirical independence for the individual differences belonging to his three categories.

o (f) Despite years of search for other predictors, g still provides the only way of predicting
success in most occupations. Even such critics of IQ as Evans & Waites (1981, p.140)
allow that lawyers, engineers and chemists virtually never have 1Q's below 100. The
capacity of g to predict success extends even into areas like the military where modern
educators may like to jest that '‘academic aptitude' is not highly regarded. Much has been
hoped by occupational psychologists of ‘differential abilities' (see below) and questionnaire
self-assessments of personality, but little has been delivered by comparison with what g
manages to predict. By definition, it cannot be 'narrow academic skills' that boost
efficiency ratings and remuneration across a wide range of job types: grasping capitalist
employers and crime-busting police chiefs will surely not be taken in for long by mere
scholasticism. Rather, something of wider relevance - like the hypothesized g factor -
would seem to make for higher levels of real-world attainment as much as for success at
mental tests. Today, for American adolescents, 1Q correlates almost as highly with
nonacademic knowledge (r = .78) as with academic knowledge (r = .82) (Humphreys,
1994): the idea that g is only ‘academic intelligence' is make-believe.

2. Even if g is not some narrow, scholastic ability, will not mood and motivation influence testees'



scores? Perhaps high scores can be achieved by those who merely 'try harder' for whatever
reason (including even personal vanity or shameless conformism)? Likewise, might not low
scores on a range of tests result from feeling poorly, or depressed by domestic circumstances; or
from anxiety about mankind's worldwide problems; or from having been upset by an insensitive
teacher or personnel manager on the day of the test? If so, would not motivational differences be
sufficient to explain the positive manifold?

The answer to such worries is certainly 'yes'. IQ scores do indeed vary a little from one occasion
of testing to another: testees can increase their IQ-test scores by some seven points if they
practise for a few hours and receive feedback on the particular type of 1Q test at which they wish
to 'succeed'’; those children who are especially inhibited and unresponsive will ‘warm up' and put
on perhaps 8-10 IQ points if play sessions are provided (Jensen, 1969, p.100); and the reliability
of even a 'full scale' 1,5-hour IQ test over a six months' gap is not an ideal +1.00. However, in
normal circumstances the reliability of Binet and Wechsler 1Q's is still around .93: such reliability
is far higher than is found for any other important individual, non-biographical measurement
across the entire range of twentieth-century psychology and indeed social science. Recently, a
large study in New Zealand has shown children's Wechsler 1Q's correlate at .80 from age 9 to
age 13 - over which range modern educators typically assume there is much change and inter-
individual variability due to different children having different experiences and differently timed
‘growth spurts' (Moffitt et al. , 1993). The researchers particularly observed that "the reliable
change that does take place appears to be very idiosyncratic: it is not systematically associated
with environmental changes.” In Canada, across the adult age-range 20 to 60, a long-term follow-
up of normal Second World War conscripts first tested in 1944 found test-retest correlation of .78
(Schwartzman et al. , 1987). Such reliability should not be too surprising: attempts to influence
IQ-test performance by offering cash prizes have been unsuccessful; IQ-test performance is not
systematically affected by testees being made more or less anxious about the significance of the
test(15) - for some testees work a little better under pressure; and individual levels of self-
reported worry and depression show little relation with 1Q. IQ correlates weakly and negatively,
at around -.15, with self-reported anxiety. Since anxiety actually correlates at a similar level but
positively, around +.15, with academic attainments in higher education, there is no reason to
think that anxiety lowers intelligence. It is equally likely that lower intelligence itself creates minor
life stresses for people or that it directly makes people feel anxious and less able to cope. As for
IQ tests being fakeable, so are Snellen eye tests and thermometer readings: it is only within
sensible parameters that tests will measure what they are supposed to measure. 1Q results have
been observed to be "remarkably robust" across minor illness, fatigue, ambient temperature and
ambient noise (Humphreys, 1994).

. Perhaps motivational effects are not so much short-term as long-term? Perhaps some testees
generally have more long-term motivation to succeed at the tests of psychologists and
educators? Perhaps the 'high motivation' of some testees may even last a lifetime - enabling
them to score more successes at tests and comparable examinations even at age 60? Such
ideas are plausible in so far as many measures of ‘achievement motivation' constructed by
psychologists (e.g. asking whether testees 'enjoy work' and 'prefer competitive to co-operative
activities') do indeed show a modest (.30) correlation with 1Q. (In fact, many supposed tests of
achievement striving do not seem to measure anything very much unless there are intelligence
differences between the testees being compared: the correlation between achievement
motivation and IQ is quite often as high as the reliability of the achievement tests themselves,
thus leaving nothing else for these tests to measure (Fineman, 1977).) Yet higher-1Q people do
not in fact perform well at all those tricks and puzzles that psychologists can dream up.
Measures of 'simple reaction time' (e.g. speed of pressing a button, as instructed, when a single
light comes on) and of 'rote memory' (e.g. for nonsense syllables like VAW, TOQ and DEH)
show only a slight advantage for subjects of higher IQ (see Jensen,1987 and Lynn &
Wilson,1990). Why should the hypothesized ‘higher motivation' of higher-1Q testees fail them on
tasks where no use of symbols is involved or when overnight retention of meaningless material is



examined? Although success in exams and in life is often attributed to ‘hard work’, no
psychologist has ever produced confirmation of this popular causal story - let alone of hard work
actually raising intelligence or 1Q-test scores.(16) Even if there were any demonstrable
correlation between hard work and 1Q, higher intelligence may just have led its possessors to
work hard because their efforts are more successful and earn them larger rewards.)

4. Perhaps scholasticism, motivations and work habits provide little purchase on why some testees
perform better than others on most mental tests. Perhaps it would be easier to admit that real,
intellectual differences are involved on the tests while claiming that these g differences
themselves reflect long-term advantages (and disadvantages) that different children experience
in view of the 'social classes' into which they are born.(17) This claim accepts the validity of the
tests as reflectors of g ; and it expresses a concern with the causation of individual differences in
perfectly real levels of g (a topic to be pursued in Chapter IV). However, there may be a distinct
appeal to 'social class' that continues to dispute the very existence of g . People's differences
may be claimed to arise because of the tests' class-related invalidity. According to this
hypothesis, failures of items and subtests to tap intelligence make the tests unsuitable for use
with testees from particular social groups - at least if the intention is to measure g . This
'invalidity' crticism is not that the tests reflect g and environmental influences on g, but that, at
least for some people, they do not measure g at all. However, even if this interesting question is
examined quite independently of the main nature-nurture question about g (for which see
Chapter IIl), four difficulties arise.

o (a) Whatever may have happened in history, differences in parental social class of origin
in the modern West have, quite simply, very modest associations with the educational
attainments of children by their early twenties. White (1982) reviewed a hundred studies in
the USA and estimated the correlation at around .22; and similar correlations have been
reported from Ireland (Greaney & Kellaghan, 1984; Lynn, 1984). Evidently parental SES
today scarcely correlates with, so simply cannot be influencing such a crucial variable as
educational attainment in young adults. Thus it is quite unclear how it could turn
hypothetically unrelated mental test scores into substantial correlates of each other across
the social class range.

o (b) Allowing for restriction of ability range, the same correlations between IQ subtests
occur within families as occur for children drawn from different families. The sister who
does better on some mental tests will do better than her siblings on others, despite all the
children being in a home of the same SES and thus not differing in whether the tests are
'valid for them'.

o (c) The actual correlation between parental SES and full-scale 1Q in adolescence is
substantial; but it is still only .40 for what are, after all, the two major variables of Western
social science. Even if genetic and environmental influences on g itself are altogether
discounted, parental class could account for only .402 = 16% of children's differences in
measured ability: at least 84% of I1Q variation does not result from class effects of any
kind. {See also Box I,1, below.}

o (d) Although lower-SES children perform worse on gc than on gf tests, the correlations
amongst the different subtests, and between 1Q and external criteria are the same for
them as for other children. Even when low-SES children have special handicaps, these do
not weaken general correlations or remotely suggest test invalidity. There are certainly
some real effects of home environment on child IQ (see Chapter IV); yet that is not
because the tests are failing to measure intelligence properly in lower-SES children, but
because they are succeeding.

5. There is an important variant on the idea that 1Q reflects inappropriately and invalidly the degree
of privilege of one's background. It is that some people, notably amongst ethnic minorities and
the physically or sensorily handicapped, may find themselves unfairly and incorrectly judged as
dull by 1Q-type tests. To the extent that this happens, apparent g differences across an entire



population will arise if some sub- g roups are especially disadvantaged on a wide range of tests -
not now by SES alone, or by genuine intellectual limitations, but by detrimental factors specific to
minority status. Once more, the combination of groups for whom the tests are invalid with groups
for whom they are valid might tend to yield a spurious g dimension in the population as a whole.
(Of course, the minority groups would have to do badly on the tests despite their hypothetically
normal intelligence. To the extent that a critic allows it quite possible to do well on a test that is
invalid as a measure of one's intelligence, this argument for a false g factor cannot be used.) As
with the case of SES (above, (4)), two quite different claims need to be disentangled.

o (@) One is the claim that racial prejudice, sensory handicap and physical incapacity to
explore or learn from the environment all actually cause genuinely lower intelligence in
victims. This claim does not dispute the validity of IQ tests: indeed, the tests may serve as
very useful measures of the degree of harm actually done to the intelligence of victims by
their environmental or constitutional problems. For example, deaf children have entirely
normal levels of performance on gf tests despite having missed much of the supposedly
enriching and stimulating world of language and verbal communication; but, especially in
childhood, they do have lower scores on gc tests requiring knowledge of language
(Braden, 1994). In both cases, the tests are valid; but one type, gc, requiring normal
verbal skills, registers - quite properly, and indeed quite fairly - a real handicap.(18)

o (b) On the other hand, it is sometimes believed that 1Q tests are 'invalid’ for particular
groups, as if the low IQ estimates yielded in some cases were not in fact seriously
meaningful - perhaps because black children should be thought to have their very own
dialect of English which is especially rich in monosyllables (e.g. Labov, 1973). However,
for criticism to succeed would require that mental tests and subtests did not show the
same correlations within minority group testees as they do within the rest of the
population; and this is far from what actually happens. 1Q tests are just as 'good' at
measuring, amongst black or Asian minority testees,(19) whatever they normally measure
elsewhere. A 'Black Intelligence Test for Children' was constructed in the early 1970's
(asking about knowledge of what were then distinctive Afro-Caribbean colloquialisms, like
‘The Bump' and 'going down on'); and white children duly had the lower scores (Williams,
19727, Matarazzo & Wiens, 1977; Jensen, 1980, pp. 679-681). Yet this 'intelligence test'
turned out not to predict any kind of educational, occupational or sociometric success
even amongst black youngsters themselves: it was no more a test of intelligence than is
expertise in Cockney or Glaswegian for most British children. Conventional IQ tests are
just as reliable, internally valid (i.e. self-consistent as between their different parts or
items) and externally predictive for blacks as they are for whites; and black children do not
improve their IQ's when tests are translated into black ghetto dialect by linguistics
specialists (e.g. Quay, 1974).

Reviewing her study of three thousand children (Grades 3-8) in Philadelphia state schools, two
thirds of them black, one third white, Scarr-Salapatek (1971, 1972) found measures of aptitude
to predict school achievement equally well in both racial groups. She wrote: "Many would like to
claim that the low average 1Q scores of disadvantaged children result from measurement
invalidity, but | find no support whatsoever in my data for this assertion." For adults in the USA.,
IQ tests correlate just as well with job performance in all racial groups. (If anything, the tests
slightly over-predict scholastic and workplace performance by blacks and are to that extent unfair
to whites and Asians in competition for the same positions - see Hartigan & Wigdor, 1989.) Nor
is there any general problem of test-taking motivation for minority children: black children do
perfectly well at laboratory tests that are not correlated with I1Q - such as drawing a straight line,
threading beads, or recalling past events (Montie & Fagan, 1988); and deaf children, despite
their gross cultural deprivation, have no special problems with non-verbal tests that are well
known as good measures of 1Q.(20) The question of what causes Afro-Caribbeans to have low



IQ-type scores (even as early as age 3 and even when selected as having mothers who are
married and have enjoyed a college education) is of great interest (and will be considered in
Chapter IV); but it seems the answer will have to involve test validity, not invalidity. Even when
particular IQ items are identified by sociologists and educationists as appearing 'culturally unfair
to minorities, investigation shows that black children actually do a little better on these (often
requiring memory and learning) than on items selected as 'unbiassed' (and requiring gf)
(McGurk, 1975 - in a review of 105 published articles). At every age and at every level of family
income, black children are no worse on Wechsler Vocabulary than they are at Block Design
(Roberts, 1971). Jensen's demonstrations were an important beginning of the answer to the
1979 ruling of a Californian court banning the use of 1Q tests by state authorities:(21) Judge
Peckham's ruling had expressly remarked the lack of evidence from testing personnel about the
validity of the tests in use with black children and adults themselves, but such evidence was
soon available in quantity. Overall, the slight degree to which IQ test variance is attributable to
either social class or racial differences in the US population is shown in the Box 1,1:

Do 1Q tests discriminate mostly along the lines of race and social class? Do 1Q
differences chiefly reflect children's differencesin social advantage vs disadvantage -
I.e. in the class (socio-economic status (SES)) or race (black, white) of their parents?

Arthur Jensen (1980, pp. 42-3, 57-9) examined the Wechder 1Q's of 622 black and 622
white children from 98 Californian schools. Both groups involved children of 5-12
years old who were representative of their racial groupsin SES levels. [ These data had
been collected by Dr Jane Mercer; the Wechsler Intelligence Scale for Children
(Revised) (Wechdler, 1974) was used; and SES was calculated as by O.D.Duncan (e.g.
1968) from parental occupations.] The correlations between the three variables, 1Q,
race and SES, were all around .45; so the partial correlations amongst any two of these
variables, controlling for the remaining variable, were around .30. For comparative
variance between siblings, between average families and between random individuals,
Jensen used his own Lorge-Thorndike 1Q data and WISC-R standardization data.

The following Table shows: (1) the percentage of variance in 1Q attributable to each
source; and (2) the average |Q difference attributable to each source.

Table 1.

@ 2

Source of variance

% IQ variance Average |Q difference
Between races, independently of SES 14 12 pts (between black and white)
Between SES groups, independently of 8 6 pts (between High and Low)
race
Between families, within race & SES 29 9 pts (between random families)
groups P
Within families (thus within same race & .
SES) 44 12 pts (between siblings)
Measurement error (using one-month 5 4 pts (between seif 1 and sdif2)
reliability) p
TOTAL 100 17 pts (between two random

individuals)



Jensen explains: "The reason that race and SES account for relatively little (i.e. 22 per
cent) of the total variance of 1Q....isthat there is so much variability within racial and
SES groups relative to the difference between the means....Average differences among
groups may seem overwhelming until they are viewed in [conjunction with] the total
variation in the population.”

The following Figure illustrates the race and class differences. It may be seen how
these group differences account for little of the population range in individual 1Q
Scores.
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6. A last doubt about 1Q-test validity is that 'measured’ differences may be little but the products of
other people's expectations, 'labels' and self-fulfilling prophecies. Once more, there are two
versions of such a claim.

o (a) One is that differences in expectations (e.g. by children's teachers) may have real
effects on intelligence. This is a claim for which no evidence has ever been offered other
than from 1Q-type testing; and, if IQ-test evidence is considered relevant, the claimant is
accepting 1Q-test validity.

o (b) The other version is that expectancies may particularly affect only IQ scores. Such
invalid scores may eventually become reality via subsequent differential provision of
educational opportunities. The idea is that differential treatment, in response to initial 1Q
scores, may yield real, 'self-fulfilling prophecy' effects on intelligence itself. Fortunately,
though it is now well recognized that one-off perceptual judgments and children's
achievements in swimming, athletics and laboratory learning can sometimes reflect initially
erroneous expectancies (of teachers, parents or pupils), hundreds of studies in the past
twenty-five years(22) have found little general effect of such 'labelling’ effects on 1Q. In the
most systematic study in a normal school setting (Kellaghan et al, 1982), expectancies of
teachers supplied with 1Q information about pupils did not generally change children's 1Q's
or attainments over a school year. (There was a slight boost to the end-of-the-year
achievements of those (genuinely) higher-IQ children who came from relatively low-SES
families: the teachers may have been trying to discount background SES and to 'bring on'
such children towards the attainment levels normally expected from children of such 1Q's.)
Far from labelling or self-labelling themselves giving rise to 1Q-type differences and so to
spurious correlations and a g dimension among mental tests, it is noticeable that many
genuinely bright people have a misleadingly modest impression of their own abilities -
often claiming on TV shows to be 'poor spellers’, for example; while vanity amongst



people of mediocre intelligence is probably easier to find (see Brand et al. , 1994).

Thus all the six proposed escape routes from admitting that 1Q tests measure intelligence turn
out to be blind alleys. As much as household thermometers or kitchen scales, IQ tests are
generally reliable and make distinctions that are not interpretable as discriminatory. None of the
above six arguments has concerned what is the nature of intelligence, how intelligence
differences arise, or whether intelligence is of any importance. (These three matters are the
respective concerns of the next three chapters.) However, it transpires that, in trying to explain
why mental tests correlate and why the same testees who do well on one type of test also do
well on others, the proposition that there are real and general mental differences between people
Is very hard to avoid. These differences have no ready interpretation other than that they must
consist in something approximating ‘general intelligence.' Testers' whims, testees' moods and
motivational idiosyncrasies, the social classes of testees' parents, minority group statuses and
'labelling’ effects are quite unable explain the correlations between tests or to account for more
than tiny proportions of population variation in IQ except in so far as it is admitted precisely that
estimates of 1Q do indeed reflect people's relatively enduring levels of general intelligence. A
report published by the National Institute of Education in the USA once complained of "the myth
of measurability” and insisted that "a person's abilities, activities and attitudes cannot be
measured” (Tyler & White, 1979, p.376). For general mental ability, at least, there is no such
"myth". Complaining about the validity and fairness of IQ-type tests has been a popular way of
avoiding serious consideration of the other questions about IQ differences - about their unity,
essence, origins and function; but the complaints do not withstand scrutiny. In empirical
testimony, two massive research programmes on the use of 1Q tests in occupational selection in
the USA have shown the tests to be equally useful (i.e. valid and predictive) with all racial
groups. Reynolds & Brown (1984) brought together the main strands of the voluminous evidence
on whether and when 1Q tests were unfair to minorities. Blinkhorn (1985) provides a review and
observes that "....the problem is not that tests under-predict the performance of blacks [in
industry] but that they over-predict it."

IQ has undoubtedly been more fully checked for possible bias than has any other variable in
psychology (Barrett & Depinet, 1991; Humphreys, 1992). More recently, Schmidt et al. (1992)
find no evidence of test unfairness in the largest-ever psychometric investigation of all time - into
the use of testing by the U.S. Army (Project Alpha). Again, if bias is simply assumed to have
resulted from racist prejudices of the early testers, then why do the tests not reflect Victorian
sexism by yielding a sizeable difference betwen the sexes? Finally, if IQ tests are still somehow
to be called 'unfair’, the critic should say what is fairer. Is it fairer to decline to recognize people's
differences - and thus to treat unlike cases alike, i.e. with injustice? Is it better to disbelieve in
differences - as if one could somehow rig one's own beliefs in such matters when so many tests
correlate? Or can the critic actually indicate a measure of intelligence that is ‘fairer'? Quite
conspicuously, despite 75 years of opportunity, no alternative to I1Q testing has appeared -
though those independent, non-g mental ability differences that do emerge from such searches
must now be considered.(23)

As Binet asserted, people do not differ only in their level of general intelligence. They also
differ in more particular ways, for example in musical, numerical, map-reading and
empathic abilities. How extensive is such specificity on tasks requiring mental work? How
much do people vary in ways that are reliably measurable yet not attributable to their g
differences alone? What proportion of people's tested differences reflects g differences,



and what proportions reflect independent specifics? After sixty years of hunting for non-g
mental ability specifics, there exists no standard package of tests for them nor any
conspicuous agreement on their number. The lack of g-free ability tests occurs partly
because the everyday demand of employers is for the specific ability together with the
advantage that higher g will also convey:(24) in practice, an employer seeking high levels
of, say, the spatio-mechanical aptitude that makes people good with gadgets will happily
use a test which, though it uses problems involving levers and pulleys, is also correlated
about .50 with g . Perhaps more surprisingly, there is only modest agreement between
theoreticians as to what are the main specifics that can be isolated even once the g factor
Is set aside:(25) theoreticians have been more interested in what has proved the thankless
task of breaking up g itself so as to seize substantial chunks of its variance to increase the
size of their own preferred 'specifics'. Once g is set aside (or 'partialled out') in
representative samples, specifics like verbal, spatial and associational (memory) abilities
can usually be found if relevant tests have been used; but they each account for only
about a sixth of the ability variation between people that is attributable to g (e.g. Blaha &
Wallbrown, 1982; Jensen, 1985; Carroll, 1993). Probably the search for non-g dimensions
needs to be extended to include strategy differences: such bipolar differences occur in so
far as choices need to be made between partly incompatible goals such as speed vs
accuracy or concentration vs breadth-of-attention. An obvious starting point in any
consideration of such contrasting strategies is with the 'Big Five-or-Six' dimensions of
human personality difference in self-report data that have lately attracted psychometrician-
psychologists (e.g. Brand, 1984a; Deary & Matthews, 1993; Brand, 1994a; Ormerod et al.
, 1995). Taking a very broad overview of historical and current research into human
differences in both abilities and self-reported preferences,(26) some five specific ability
contrasts might be suggested to be largely unrelated to g (as in Brand, 1994b) - though,
astonishingly,(27) researchers have yet to adopt Cattell's practice of collecting both
guestionnaire and ability data from the same subjects. Like g itself, these five dimensions
can probably be seen in both 'fluid' and ‘crystallized' forms - if measures of temperament
and attitudes are expressly used (see Brand, 1994b).

1. The longest-running distinction between mental abilities dates back to Wechsler's
work in the 1930's and the similar discovery by Britain's National Institute for
Industrial Psychology that verbal tests were less helpful than performance tests in
selection for skilled apprenticeships (Evans & Waites, 1981, p.78). However, the
personality distinction between tough- and tender-mindedness can be found in
Shakespeare (in King Lear) and William James (1842-1910) (e.g. 1976); and tender-
mindedness of personality was first identified systematically in questionnaire data
by Cattell (as a mixture of premsia (sensitivity), affectothymia (interest in people)
and good manners (Cattell's N) (Cattell, 1973; Cattell & Kline, 1977). Today a broad
contrast might be made along all of the following lines - although the verbal / spatial
distinction is the best known and most commonly tested by measurement of the
different abilities.

VERBAL vs SPATIAL, 'PERFORMANCE', CONCRETE
MUSICAL, AUDITORY vs MECHANICAL, VISUAL
THEORETICAL, ABSTRACT vs PRACTICAL, CONCRETE
INTUITIVE, IMAGINATIVE vs PERCEPTUAL, SENSORY



INTEREST IN PEOPLE vs INTEREST IN MATERIAL THINGS

Classically the V-P discrepancy was often held to be related to personality and to
type of psychopathology - with delinquents, criminals and personality-disordered
patients scoring relatively 'low-Verbal' (accounting for the CIA's long-standing
interest in V-P differences when testing potential spies and informers). Typically,
women are more 'verbal/intuitive' than men; likewise women score higher on the
moderately correlated personality measures of tender-mindedness,
Openness/Imagination, affection, empathy, trust, idealism and aesthetic and
religious values (Minton & Schneider, 1980; Sidanius & Ekehammer, 1982; Gibson,
1979; Vernon, 1982). Apparently this broad dimension of contrast between specifics
is one of sensitivity to the higher, less prosaic elements of culture and social
experience; and it involves response to symbolic significance and a relatively wide
receptivity to experience as opposed to closer reality contact. At the verbal/intuitive
end, a broad intake of in-context material is probably achieved by operating
abstractly and at a distance from the coarser aspects of reality that sometimes
require the relatively direct, quick, perceptually driven and practical responding of
the higher-Performance person. The higher-verbal, higher-idealism person is
perhaps taking in more by standing back further from the scene, but at the cost of
'miniaturizing’ what is viewed and sometimes sacrificing important practical details.
In line with the sex difference, the distinction would usually correlate with arts
versus science interests. (In everyday life this 'opposition’ is usually obscured since
higher- g people having more interest in both art and science - just as they have
more interests of both masculine and feminine ‘types’ (e.g. Hamilton, 1995).) Such
guestionnaire dimensions as Openness and tender-mindedness have strong
empirical links to the Jungian contrast between perception by intuition and
perception by the senses (e.g. McCrae & Costa, 1989). The broad distinction
suggested here may seem easy to confuse with the crystallized-fluid distinction
(between gc and gf and - see above): but the latter is linked to age and knowledge
rather than to feminine sensibilities and intuition vs practical abilities. The present
distinction involves greater preoccupation with the mental and socio-emotional than
with the material and tangible aspects of the world.

2. The second dimension also seems related to how information is taken in from the
world. Aspects of it would be as follows.

FIELD INDEPENDENCE vs FIELD DEPENDENCE
ANALYSIS vs SYNTHESIS
RATIONALITY vs EMPIRICISM
DEDUCTION vs INDUCTION

First identified by the USAF psychologist, Herman Witkin (1916-1979), in the
1950's, and soon shown by Cattell (e.g. 1973) to be connected with personal
qualities of 'independence / assertiveness / self-sufficiency vs subduedness /
agreeability / group dependence’, this dimension also yields something of a sex
difference. Males perform better on tasks requiring narrow attention that sets aside
demands of context that are irrelevant to the current task. The classic measure of



this dimension is the Embedded Figures Test (EFT): testees are asked to detect
simple figures enmeshed within complex visual designs.(28) But, like many tests
once intended to tap specific, non-g abilities, the EFT correlates at around .45 with
g ; so a more strictly perceptual test, the Rod-and-Frame Test (RFT) is sometimes
used instead. In the RFT, the testee tries to rotate a rod to the true vertical position
while the square frame around the rod is itself rotated so as to provide what for
many testees are quite powerfully misleading visual cues as to the true vertical.
Field independence involves attending narrowly and ignoring currently unwanted
influences of context. By contrast, field-dependent people often seem better at
taking in and using a wide range of cues of less immediate relevance - as is often
helpful in fast-changing, unplanned social situations. Similar dimensional contrasts
called 'independence’ and 'self-awareness' emerge from other procedures (Kline &
Barratt, 1983; Bekker, 1993). Strictly analytic abilities usually seem related to field-
independence; in contrast, using social cues pointing to correct answers is more of
a speciality of field-dependent people. The ability to ignore distraction is sometimes
thought to enable shifts in approaches to tasks and to be subserved by the brain's
frontal lobes.(29) McCrae & Costa (1989) find their Antagonism vs Agreeableness
dimension to link especially to the Jungian contrast between making decisions by
reason and making decisions by feeling.

3. Around 1970, a third specific, non-g ability distinction had come to light in the
work of the ‘London School' psychologist and personality theorist, Hans Eysenck,
and was developed further in the work of his son, Michael Eysenck.

SHORT-TERM MEMORY vs LONG-TERM MEMORY
AROUSAL CONTROL vs AROUSAL SUSCEPTIBILITY
BEHAVIOURAL SPEED vs POWER (of processing)
BREADTH vs DEPTH (of processing)

Hans Eysenck had long presumed quiet and serious 'introverts' to be likely to do
relatively well at laboratory tasks requiring vigilance, attention, persistence and
memory. In fact, it emerged that, by and large, it was fun-loving ‘extraverts' who
were better at coming to terms with the novel (and often trivial) tasks of the
experimental psychologist's laboratory: they tended to score better in the short
term. Introverts did better chiefly if testing was extended over several days and
required long term memory storage and recall (see Matthews, 1993; Brand, 1994b).
Apparently, extraverts can free attentional resources for rapid performance in the
task at hand by the expedient of not engaging in so much long-term storage of what
Is going on. They can be said to process what is going on less deeply than
introverts. The latter analyse input more fully (for meaning, not just for sound or
spelling) and link it more widely to what is already stored in memory. It is as if the
introvert provides a more 'powerful’, memory-establishing treatment of incoming
happenings and stimuli; but this extra processing means that the immediately
required reaction to the experimenter's problem-stimulus takes longer to arrange.
(30) As with other mental ability distinctions having little relation to g , it must be
stressed that both 'extraverted’ and 'introverted' strategies (or styles) have their own
special advantages; and that higher levels of g will improve people's performances
at both short-term and long-term memory for meaningful material.



4. By 1980 a fourth dimension required recognition despite early disputes as to its
reality. This was a dimension that contrasted loose, fluent, original, bizarre and
sometimes ‘creative' thinking with a more prosaic, down-to-earth and accuracy-
seeking style.

CREATIVITY vs CONVENTIONALITY
ORIGINALITY vs ACCURACY
LOOSENESS vs TIGHTNESS (of associations)
FLUENCY vs SUPPRESSION (of associations)

In particular, Hans Eysenck came to agree with an important strand in the
suggestions of J.P.Guilford (1897-1987), Liam Hudson and the Glaswegian enfant
terrible of British psychiatry, R.D.Laing (1927-1989). This idea was that psychotic
(especially, schizophrenic) people might have looser patterns of association to
stimuli - perhaps through lacking the normal 'lateral inhibiting mechanisms' that
keep most thinking within conventional pathways and allow the elimination of
irrelevant responses (cf De La Casa et al. , 1993). Called psychoticism by Eysenck
(e.g. 1995), the dimension contrasts spontaneity, imagination, impulsivity and a
certain indelicacy of expression with a more thorough, scrupulous, or even pedantic
and obsessional approach that is highly suited to the once-prized achievement of
clerical accuracy. Higher levels of conventionality, conscientiousness and control
have sometimes been found in association with what a Freudian would call ‘anal'
personality features, and also with more traditional, conservative social attitudes
(Kline & Barratt, 1983). Once again, in real life, those versions of ‘creativity' and
‘clerical accuracy' that are actually in any serious demand will usually involve above-
average levels of g ; so the value-free, bipolar contrast in conscientiousness is
really between meticulously careful and cautious versus lax and laid-back
approaches. Higher conscientiousness may particularly involve a stronger influence
of multifactorial models, patterns and regularities - at the expense of situational
flexibility. McCrae & Costa (1989) find this dimension especially linked to another
Jungian contrast between problem-solving styles: some people try to arrive at
principled judgements (whether, in particular, in accordance with reasons or
feelings) and other try to collect more evidence (whether from intuition or the
senses).

5. Lastly, beyond g, there is a major dimension of learning differences that must be
mentioned even though it is not itself much concerned with performance on
distinctively mental or symbolic tasks.(31)

CONDITIONABILITY vs EXTINCTIONABILITY
PUNISHMENT LEARNING vs VOLUNTARY UNLEARNING

To many forms of learning (or ‘conditioning’), some kind of motivation (by reward,
loss of reward, punishment or relief from punishment) seems essential. Such
emotional and experiential learning is especially important for anticipating crises,



and it typically seems to involve neural routes in the midbrain that draw little on
cortical processing (cf Gray, 1991; Le Doux, 1994; Epstein, 1994). Some people
seem to learn especially well under such conditions - perhaps because they bring
extra internal 'multipliers’ of motivation, drive or emotional arousal to the task.
People of a more emotional disposition are more readily moved into extreme mood
states (especially into the four main negative mood states of fear, depression,
fatigue and hostility) and have been thought to show more susceptibility to
motivated learning - as seen in marked long-term preservation of 'neurotic' habits of
reaction that they themselves would rather be without. Motivated learning involves
identification and recall of events and sequences - allowing whole chunks of
behaviour to be copied or shifted around a person's repertoire. In some recent
researches, people of higher neuroticism have shown better recall for the details of
past events such as their first day at secondary school and their first kiss -
regardless of whether they experienced these events as happy or stressful at the
time (Brand, 1996/7). It is almost as if life means more to the more neurotic, more
emotional person. Whether a high degree of storage for past events is helpful on a
day-to-day basis will presumably depend on the degree to which the events were
genuinely of importance and can have their features intelligently extracted on later
demand. Presumably problems can arise from the overloading of consciousness
with useless memories - which is what some people of higher emotionality seem to
report.

The above five non-g -related ability distinctions can provide a serious hypothesis today to the
variance that exists beyond the main human mental ability difference in g itself. For the past
decade they have been the subject of what has been called a "converging consensus" in the
field of personality research (using questionnaires that probably tap more crystallized aspects of
them(32)). Still, the plain truth is that, seventy-five years after Binet's tests were translated and
organized into a usable form by English-speaking psychologists in Stanford and London, and
despite many psychologists having sympathized with Binet's own preference for 'going beyond
general intelligence’, there is astonishingly little agreement in psychology about such ‘other
dimensions' of ability at present.(33) Evans & Waites (1981, p183) expressed a common and
long-standing aspiration of many psychologists to dispute the claim of the universal involvement
of any g factor in mental abilities: apparently "comparatively recent findings" showed that
"cognitive tests can in fact be devised which do not correlate with conventional psychometric
tests." Yet g still held sway - as in the classic review of the field by Gustafsson (1984). Reviewing
the recent literature of personnel selection research, Schmidt et al. (1992) note the continuing
lack of support for non-g mental abilities: "Research evidence against differential aptitude theory
mounts, leading to a renewed emphasis on the importance of general mental ability." Major
North American psychometric programmes (e.g. Snow et al. , 1984) come up with little more
than the faint empirical distinction between numerical, verbal and spatial abilities (normally
correlating at .70 when reliably measured) that dates from Thurstone (1938) and which long ago
inspired the Alice Heim Tests of intelligence that have proved so popular for testing high-level
intelligence in Britain.(34) Even Howard Gardner, the foremost champion of multiple independent
abilities over the past fifteen years, has been unable to deliver any package of demonstrably
uncorrelated mental tests (e.g. Gardner, 1993a,c; Krechevsky & Gardner, 1994).(35) Nor has the
enormous US Air Force programme of testing in Texas - using all the concepts and distinctions
of modern cognitive psychology (working memory, declarative learning, procedural knowledge
etc.) - realized empirically the multidimensional ambitions of J.P.Guilford (see Kyllonen,
1994).(36) Lastly, the long-standing wish of North America's leading academic entrepreneur for
cognitive psychology (and for his own 'triarchic theory') to go beyond g has likewise yielded
nothing that does yet do that job (see Sternberg, 1994).(37) Hence it seems preferable to invoke
modern personality distinctions and strategic contrasts to provide the needed complement to the
influence of g alone.



Interestingly, non-g differences such as the five contrasts suggested above are more easily seen
in people of relatively high 1Q (Brand, 1988; Detterman & Daniel, 1989; Lynn, 1992a; Detterman,
1993; Deary et al. , 1995/6).(38) At higher levels of g it can be said with better psychometric
authority that some people really are more 'verbal', others more 'spatial’, some more 'clerical' and
others more 'creative’, and so on. Self-reported personality features also seem to differ more
sharply amongst higher-IQ testees - sometimes yielding more extreme scores and sometimes
yielding new personality factors altogether (Brand, Egan & Deary, 1994; Brand, 1995). This may
be the reason why so many psychologists - themselves presumably fairly high in g - find it easy
to believe that there are many quite distinct types of intelligence and aptitude, and that they and
their friends and colleagues all have numerous non-g -related intellectual strengths and
weaknesses; and it accords with Binet's own view that intelligence was more unitary and thus
more readily 'measured’ in the below-average range.(39) Just why intelligence and intellectual
styles should appear more 'differentiated'(40) at higher levels of g , Mental Age and 1Q will be
considered at the end of Chapter 2.

The striking central phenomenon, however, is twentieth-century psychology's overwhelming and
continuing vindication of Binet's main finding - while not of Binet's or others' disunitarian ideas.
To the surprise of many psychologists themselves, reliable tests of mental abilities intercorrelate
positively and defy interpretation in terms of bias: Binet-type tests have repeatedly shown the
meaningfulness of overall MA, and thus of g . Virtually all mental tests could serve to help
indicate intelligence: as Binet and Simon (1911) themselves had put it, "It matters very little what
the the tests are so long as they are numerous." Lack of grip on the larger aspects of mind had
driven Watson and his followers to the study of the rat; but Binet's common sense and
empiricism arguably netted the key reality of human mental differences. Like heat, intelligence
has proved satisfactorily quantifiable; and measurement should yield the same sorts of advance
as occurred in science and medicine after the development of the thermometer. Psychological
understanding of this reality may have left much to be desired, as has often been complained,;
but theorizing and research are barely even attempted by those who are determined to doubt the
reality of g . Rather than use the available thermometers, critics of IQ behave like alchemists
who would smash their measuring tools rather than learn the truths they tell. Watsonian
opposition to broad and central dimensions of human psychological difference has always been
a luxury that psychology could ill afford; but to couple ideological behaviourism with accusations
that 'no one really knows what intelligence is' adds hypocrisy to frivolity. It is simply wrong to talk
of "the relatively small correlations that have been reported” between cognitive tasks (Russell,
1990). Binet provided the basis on which others could build - if and when they were so minded.

CONCLUSIONS

. Many turn-of-the-century psychologists doubted that quantitative assessment of human faculties
could advance psychology; but Binet realized Galton's dream of finding that most mental abilities
are systematically related. To think that people thus differ in their levels of general intelligence (g
) appeared a reasonable and economic way of summarizing the picture that Binet had first
disclosed.

. Other interpretations of 'the positive manifold' of mental ability correlations repeatedly make
incorrect predictions. Notions that some testees lack motivation, concentration or high enough
expectations of themselves predict that such testees (whether from low-SES groups or ethnic
minorities) will perform poorly on virtually any test whatsoever. In fact, simple reaction times,
motor skills and memory for nonsense syllables have little connection with g (i.e. with mental



ability tasks involving symbol use), so low-IQ testees perform perfectly well on them. The same
positive relations are found between mental tests that require the use of symbols even when
testees are all drawn from the same SES levels, from the same minority groups or from the
same families.

. Despite the omnipresence of g differences, most psychologists have envisaged that there are
some additional tendencies to covariation among mental tests that allow talk of other, more
specific mental abilities. 'Fluid' and 'crystallized' forms of g were first identified around 1930 -
although only one person in eight in the general population will have scores that differ
significantly on these two substantially correlated types of ability. Other more specific abilities
certainly exist (e.g. for map reading, constructing objects from diagrams, and being verbally and
ideationally fluent); but these still involve g or, when they do not, are irrelevant to capturing more
than a small fraction of the practically important differences between random members of the
population. Currently, despite decades of search for and belief in 'differential aptitudes', there is
in fact no agreed nomenclature or scheme for abilities other than g even though terms like
'verbal', 'spatial' and 'clerical' are often heard. The 'Big Five' dimensions of personality have
approached something of a consensus among modern psychometrician-psychologists. They
probably come nearer than any other method to indicating the main human ability differences
beyond those for which g differences can adequately account. The special links of the Big Five
are to the ability-contrasts: verbal vs spatial; field independence vs field dependence; short-term
memory vs long-term memory; originality vs accuracy; and conditionability vs extinctionability.

. Even these bipolar distinctions may themselves be hard to isolate in testees of low general
intelligence. Intelligence and personality seem more 'differentiated’ in people who are above-
average in g: though the g factor is unitary, higher g levels yield more diversity. Binet was right to
suspect that differences in general intelligence were both more important and more measurable
among the lower-1Q.

ENDNOTES to Chapter |

. A child's 'social class of origin' would normally be thought to be determined by the status, wealth, income and
influence of its parents. Typically parental socio-economic status is assessed by the 'level' of the father's
occupation; or by some formula that essentially multiplies the father's income by his educational level.

. Braden (op.cit.) especially considers the idea that minority children are handicapped in access to the ways of the
‘dominant culture' - e.g. because their parents do not know it, do not like it, or anyhow cannot communicate it to
their children; and thus that minority children will be deficient in the knowledge which is sometimes thought to be
especially tapped by 1Q-type tests. By such criteria, deaf children clearly have a massive handicap in accessing
the 'dominant culture'; yet they have entirely normal levels of gf.

. Afro-Caribbeans in America and Britain have been of particular interest concerning the validity of tests. Whereas
some ethnic minorities have their own language, religion, trade specializations and musical preferences, blacks
in America and Britain are very similar in their general cultural exposure and aspirations to local white
populations. Yet blacks show g deficits - especially on those gf tests that are the least conspicuously dependent
on 'culture’ (and which give higher 1Q estimates for white children from poor families).

. Schonemann (1985) claimed there might be artefacts of test construction that would lead to minority groups
doing poorly on IQ-type tests. But Braden (1989) found that deaf children - who are notably isolated from
mainstream American culture and stigmatized by their peers - only have problems with verbal 1Q tests. It is
precisely on verbal tests that black children typically do rather well - compared to their overall IQ results.

. Larry P et al. v. Wilson Riles et al. , US District Court (Northern California) Judge's Opinion, filed 16 x 1979, p.3.
. Rosenthal & Jacobson (1968) provided the sensational initial report of labelling-induced IQ-'blooming' in six-year-
olds; but their effect was achieved only with very young children on a most unusual test - which classified most of
the children as mentally subnormal even though they were in a normal school; anyhow, the 'Pygmalion effect'
proved hard to replicate for Q. Rosenthal (1994) himself reviews the extensive literature and estimates that
expectancy effects achieved for combined tests of ‘ability and learning' average (in correlational terms) only .26.
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Since no 'learning tests' are as reliable as 1Q - and thus unlikely to reflect such short-term influences as
expectancy effects - the Pygmalion effect for 1Q has to be still lower.
Replacement of unfair tests and items could occur by finding items on which the lower-1Q racial minorities
perform relatively well. Such items can be found: for example, black people do relatively well on tests of simple
reaction time and rote memory. However, the problem is that not even 1Q's sternest critics think these tests
measure intelligence.
There is the Differential Aptitude Test, of which disunitarian theorists entertained so many hopes over the years -
but its sub-scales typically correlate at around .35.
It is often thought that there are many different 'cognitive abilities' that must have been identified in the last
twenty years work since experimental psychologists forsook the rat and once again studied people. However,
cognitive psychologists normally study psychology students or other educated young people who do not differ
much in g: thus many of the variables of the cognitivist's laboratory have simply not been investigated as to how
they correlate with g . Exceptionally, where cognitivist investigators have made the proper investigations, their
measures of attention and memory correlate substantially with g - see Chapter II. Johnson-Laird (see Johnson-
Laird & Byrne, 1993) has distinguished some five different types of thought which bear some resemblance to the
five non-g dimensions of difference that Chapter | outlines. Again, the first two of the five dimensions set out here
(Verbal vs Spatial, and Analyticity vs Synthesis) closely resemble the two distinguished in a substantial review of
how other mental tests correlate independently of the g factor of the classic Raven's Matrices (Carpenter et al. ,
1990).
Many studies admittedly involve all too slight a range of 1Q's. For example, in the largest single project on
personality differences in 'normal adults', in Baltimore (e.g. McCrae & Costa, 1989), no less than a quarter of the
adult testees have doctorates. Such artificial restriction of g range allows 'special’ factors to appear as relatively
important compared to g .
Researchers of personality do not invariably look for underlying abilities - partly by theoretical choice, and partly
because testing abilities is more demanding of subjects. On the other hand, researches of abilities tend to feel
there is little point in administering questionnaires when these produce results that are much less reliable and
predictive than are ability measures (especially when ability measures tap into g variance, whether by accident or
design). Thus, bizarrely, ‘intelligence’ and 'personality’ are conventionally treated as separate domains by most
researchers. Over the years, Cattell has provided the one conspicuous exception: his personality questionnaires
always include an intelligence scale.
The task is similar to that seen in children's comics, where the child has to find, say, how many 'monkeys' can be
detected in a drawing of people on crowded beach. Finding relevant detail embedded in irrelevant material often
figured as one of the primary factors found by follower of Thurstone - see Baker, 1974, p.455.
Dempster(1991) summarizes evidence linking field independence to Wisconsin Card Sorting (when testees are
required to change sorting principles throughout the test) and to the Stroop task (where testees have to avoid
distraction from the colour in which a colour word is printed - e.g. 'blue’ printed in red takes longer to read than
'blue’ printed in blue).
For the idea that there is a trade-off relation between storage and current processing of information, see Just &
Carpenter,1992. Very stiking extravert-introvert differences occur in response to the McCullough Effect (whether
subjects easily see phantom colours after viewing black-and-white grids (Logue & Byth, 1993)). These
differences apparently reflect differences in the functioning of the cholinergic fibres that are known to be involved
in enabling consolidation of memory traces.
For an account of the range of effects in which something like classical conditioning may be involved, see
Turkkan, 1989 and Krank, 1989.
In questionnaire research, the five dimensions are currently known by such titles as:

o (i) Openness, affection (a), tender-mindedness vs realism, cynicism, projected hostility

o (i) Independence, will (w), disagreeableness vs subduedness, deference.

o (iii) Extraversion, energy (e), surgency vs introversion, gravity, sobriety.

o (iv) Control, conscientiousness (c) vs laxity, impulsivity, casualness.

(v) Emotionality, neuroticism (n) vs stability, sluggishness, composure.

The g dimension quite often fuses with Openness/Tender-mindedness to yield a factor that is usually called
Intellectance. See e.g. Deary & Matthews 1993; Brand 1984,19944a,1994b.

That is to say that, despite the best intentions of both critics of g and of defenders who would deem it wise to
admit some non-g variance, there is simply not a single psychologist or publishing house in the 1990's issuing
mental tests that are at once (1) reliable, (2) of proven predictive power for a range of important human
achievements, and (3) uncorrelated with g when given to representative samples of the population. Such is the
extent of the calamity for 'disunitarian' theorists wishing there were a wide variety of abilities so that all could, by
happy chance, be good at something. Full modern evidence for the overwhelming paramountcy of the g factor is
set out by Carroll (1993) (and summarised by Brand, 1993). Carroll admittedly talks of there being seven second-
order ability factors that are distinguishable once a third-order g factor is removed. However, (i) along with
gvisual, gauditory, gspeed, gidea-production, and gmemory, Carroll's seven factors include gf and gc which
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plainly are not generally independent and thus cast great doubt on the independence of the other five; (ii)
Carroll's seven show no more correspondence with the schemes of other psychologists than would be expected
from the five ability contrasts selected in this Chapter. Carroll's scheme has a family resemblance with those of
R.B.Ekstrom and J. Horn (see Kline, 1992); but the schemes of Ekstrom and Horn also suffer classically from a
tendency to claim as independent and distinguishable factors that are well known for the ease with which they
are found to correlate in studies involving the full range of the general population. (For example, Horn & Noll
(1994, p.189) claim factors of gf and gc to correlate at only .19 "based on 154 7-year-olds"; and they suppose
that gf and gc "stem from different genetic determinants, the effects of which can be seen early in development.”
However, the "7-year-olds" had all been in intensive care as neonates (though Horn & Noll think it "unlikely" that
this would have made them atypical of normal development); and Horn and Noll cite virtually no evidence since
1980 to support their disunitarian claims.)

As Baker (1974) once put it: "Among those who allow the existence of semi-specific primary factors or group
factors, general agreement has not been reached as to the number of them that should be recognized...."
Gardner's failure has even led him to deny that his theory of ‘'multiple intelligences' constitutes any definite "set of
hypotheses and predictions." Apparently he thinks this exempts him from testing his theory before urging on
educational practitioners - even though he would seem to be plainly committed to the eminently testable
proposition that there are several major variations in mental abilities that are independent of g . He tries to
explain (Gardner, 1994): "multiple intelligences....is an organized framework for configuring an ensemble of data
about human cognition in different cultures. | bristle at the notion that educational work in the vein should grind to
a halt while some kind of decisive scientific test is carried out." Again, Krechevsky & Gardner (1994,) frankly opt
out of the too daunting task of trying to break up g into the promised 'multiple intelligences'. They write (p.302):
"Overall, we intend our theory to be an expanding and unifying conception, rather than one which directly
confronts or refutes psychological trait and factor analytic approaches." It may prove easier for Gardner to
'disprove' the unity of intelligence by the course which he has sometimes favoured of defining it as
encompassing artistic and even athletic ability (Gardner, 1983) - and perhaps throwing in capacities for alcohol
consumption and sexual vigour for good measure..

In the USAF programme, 'working memory' turns out to correlate with most other tests (e.g. Kyllonen, 1994,
p.314). (Working memory, when the trouble is taken to measure it reliably, is simply a good measure of g - see
Chapter IlI.) Like Guilford, Kyllonen has a taxonomy of intelligence: called the Cognitive Abilities Measurement
(CAM) framework, it distinguishes at least 144 types of intelligence (Kyllonen, 1994, p.328). However, "the CAM
framework is definitely work-in-progress, rather than a fully articulated "theory” of individual differences in
cognition" (p.352). More importantly, empirical evidence for any great independence of the proposed abilities
remains to be delivered. (The US Air Force Human Resources Laboratory is today called the Armstrong
Laboratory.)

Like Gardner, Sternberg often opts out of any immediate confrontration with London School claims. Apparently,
"the goal of triarchic theory is not to replace previous theories of intelligence, but rather, to incorporate them, and
particularly, their best aspects" (Sternberg, 1994, p. 378). To some this may seem reasonable enough. But the
London School claims that, with representative samples, g accounts for more mental ability variance than all
other mental abilities put together; so it is not clear how its central claim could be "incorporated” into Sternberg's
theory that "conventional intelligence tests can predict only 5%-10% of the variation in various measures of life
adjustment and success." If both Sternberg and the (incorporated) London School are right, some 80%-90% of
life (etc.) variance will, on Sternberg's own account, be unexplained. Can it really be worth formulating a grand,
incorporative 'theory' to explain a measly and quite arbitrary 15% of life (etc.) variance? If mental abilities (g plus
all others) explain so little, should not Sternberg announce some non-mental abilities or other factors with which
he would propose to plug the gap? (In fact, Sternberg has greatly underestimated g 's importance in generating
life (etc.) variance - especially across the lower half of the IQ range, and using reliable and valid indices of life
success. See Chapter IV.)

The general idea that differentiation occurs at higher levels of ability, maturation and social enrichment has a
history going back to 1919: for a review see Anastasi, 1970. That 'parallel' IQ-type tests do not give such closely
similar results in testees of above-average intelligence was especially remarked by Terman & Merrill (1937, pp.
44-47). It could be that 1Q tests are less reliable outwith the ranges for which they were primarily designed (as is
suggested by Spitz, 1986, pp.45-53). However, the phenomenon of differentiation occurs in ratings as well as in
tests: when three raters estimated the 1Q's of eminent and creative men, their 1Q estimates were closer for
eminent men of mediocre intelligence than for those for whom the average of the three ratings was higher (Cox,
1926, p.54 pull-out supplement). It is just as likely that differentiation of intelligence makes for lower correlations
between tests as that some intrinsic unreliabilty accounts for the many observations of differentiation.

People's friends will be similar to themselves in IQ and educational level: thus higher-IQ people will have more
experience of people in whom intelligence has differentiated into some specialized forms of intelligence and not
into others. Binet & Simon (1908, trnsl. R.E.Fancher) remark: "We are of the opinion that the most valuable
applications of our scales will not be for the normal, but instead for the inferior degrees of intelligence." In the
USA, Wissler (1901, pp. 54-55) had drawn a similar conclusion that tests of weight discrimination, two-point
threshold and colour naming had greater inter-correlation (and thus most to offer as indicators of intelligence)
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"when applied to children in the lower schools."

i.e. 'differentiated’ into different types of mental ability. The idea is that dimensions such as the five non-g -
dimensions outlined earlier will emerge more clearly - as distinct from each other and from g - among testees of
above-average intelligence.

Researchers of personality do not invariably look for underlying abilities - partly by theoretical choice, and partly
because testing abilities is more demanding of subjects. On the other hand, researches of abilities tend to feel
there is little point in administering questionnaires when these produce results that are much less reliable and
predictive than are ability measures (especially when ability measures tap into g variance, whether by accident or
design). Thus, bizarrely, ‘intelligence’ and 'personality’ are conventionally treated as separate domains by most
researchers. Over the years, Cattell has provided the one conspicuous exception: his personality questionnaires
always include an intelligence scale.

The task is similar to that seen in children's comics, where the child has to find, say, how many 'monkeys' can be
detected in a drawing of people on crowded beach. Finding relevant detail embedded in irrelevant material often
figured as one of the primary factors found by follower of Thurstone - see Baker, 1974, p.455.

Dempster(1991) summarizes evidence linking field independence to Wisconsin Card Sorting (when testees are
required to change sorting principles throughout the test) and to the Stroop task (where testees have to avoid
distraction from the colour in which a colour word is printed - e.g. ‘blue’ printed in red takes longer to read than
'blue’ printed in blue).

For the idea that there is a trade-off relation between storage and current processing of information, see Just &
Carpenter,1992. Very stiking extravert-introvert differences occur in response to the McCullough Effect (whether
subjects easily see phantom colours after viewing black-and-white grids (Logue & Byth, 1993)). These
differences apparently reflect differences in the functioning of the cholinergic fibres that are known to be involved
in enabling consolidation of memory traces.

For an account of the range of effects in which something like classical conditioning may be involved, see
Turkkan, 1989 and Krank, 1989.

In questionnaire research, the five dimensions are currently known by such titles as:

Openness, affection (a), tender-mindedness  vs  realism, cynicism, projected hostility
Independence, will(w), disagreeableness  vs  subduedness, deference.
Extraversion, energy (e), surgency  vs  introversion, gravity, sobriety
Control, conscientiousness () vs  laxity, impulsivity, casualness.

Emotionality, neuroticism(n) vs  stability, sluggishness, composure

The g dimension quite often fuses with Openness/Tender-mindedness to yield a factor that is usually called
Intellectance. See e.g. Deary & Matthews 1993; Brand 1984,1994a,1994b.

That is to say that, despite the best intentions of both critics of g and of defenders who would deem it wise to
admit some non-g variance, there is simply not a single psychologist or publishing house in the 1990's issuing
mental tests that are at once (1) reliable, (2) of proven predictive power for a range of important human
achievements, and (3) uncorrelated with g when given to representative samples of the population. Such is the
extent of the calamity for 'disunitarian’ theorists wishing there were a wide variety of abilities so that all could, by
happy chance, be good at something. Full modern evidence for the overwhelming paramountcy of the g factor is
set out by Carroll (1993) (and summarised by Brand, 1993). Carroll admittedly talks of there being seven second-
order ability factors that are distinguishable once a third-order g factor is removed. However, (i) along with
gvisual, gauditory, gspeed, gidea-production, and gmemory, Carroll's seven factors include gf and gc which
plainly are not generally independent and thus cast great doubt on the independence of the other five; (i)
Carroll's seven show no more correspondence with the schemes of other psychologists than would be expected
from the five ability contrasts selected in this Chapter. Carroll's scheme has a family resemblance with those of
R.B.Ekstrom and J. Horn (see Kline, 1992); but the schemes of Ekstrom and Horn also suffer classically from a
tendency to claim as independent and distinguishable factors that are well known for the ease with which they
are found to correlate in studies involving the full range of the general population. (For example, Horn & Noll
(1994, p.189) claim factors of gf and gc to correlate at only .19 "based on 154 7-year-olds"; and they suppose
that gf and gc "stem from different genetic determinants, the effects of which can be seen early in development.”
However, the "7-year-olds" had all been in intensive care as neonates (though Horn & Noll think it "unlikely” that
this would have made them atypical of normal development); and Horn and Noll cite virtually no evidence since
1980 to support their disunitarian claims.)

As Baker (1974) once put it: "Among those who allow the existence of semi-specific primary factors or group
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factors, general agreement has not been reached as to the number of them that should be recognized...."
Gardner's failure has even led him to deny that his theory of ‘'multiple intelligences' constitutes any definite "set of
hypotheses and predictions.” Apparently he thinks this exempts him from testing his theory before urging on
educational practitioners - even though he would seem to be plainly committed to the eminently testable
proposition that there are several major variations in mental abilities that are independent of g. He tries to explain
(Gardner, 1994): "multiple intelligences....is an organized framework for configuring an ensemble of data about
human cognition in different cultures. | bristle at the notion that educational work in the vein should grind to a halt
while some kind of decisive scientific test is carried out.” Again, Krechevsky & Gardner (1994,) frankly opt out of
the too daunting task of trying to break up g into the promised 'multiple intelligences'. They write (p.302):
"Overall, we intend our theory to be an expanding and unifying conception, rather than one which directly
confronts or refutes psychological trait and factor analytic approaches.” It may prove easier for Gardner to
‘disprove' the unity of intelligence by the course which he has sometimes favoured of defining it as
encompassing artistic and even athletic ability (Gardner, 1983) - and perhaps throwing in capacities for alcohol
consumption and sexual vigour for good measure..

In the USAF programme, ‘working memory' turns out to correlate with most other tests (e.g. Kyllonen, 1994,
p.314). (Working memory, when the trouble is taken to measure it reliably, is simply a good measure of g - see
Chapter IlI.) Like Guilford, Kyllonen has a taxonomy of intelligence: called the Cognitive Abilities Measurement
(CAM) framework, it distinguishes at least 144 types of intelligence (Kyllonen, 1994, p.328). However, "the CAM
framework is definitely work-in-progress, rather than a fully articulated "theory" of individual differences in
cognition" (p.352). More importantly, empirical evidence for any great independence of the proposed abilities
remains to be delivered. (The US Air Force Human Resources Laboratory is today called the Armstrong
Laboratory.)

Like Gardner, Sternberg often opts out of any immediate confrontration with London School claims. Apparently,
"the goal of triarchic theory is not to replace previous theories of intelligence, but rather, to incorporate them, and
particularly, their best aspects" (Sternberg, 1994, p. 378). To some this may seem reasonable enough. But the
London School claims that, with representative samples, g accounts for more mental ability variance than all
other mental abilities put together; so it is not clear how its central claim could be "incorporated” into Sternberg's
theory that "conventional intelligence tests can predict only 5%-10% of the variation in various measures of life
adjustment and success." If both Sternberg and the (incorporated) London School are right, some 80%-90% of
life (etc.) variance will, on Sternberg's own account, be unexplained. Can it really be worth formulating a grand,
incorporative 'theory' to explain a measly and quite arbitrary 15% of life (etc.) variance? If mental abilities (g plus
all others) explain so little, should not Sternberg announce some non-mental abilities or other factors with which
he would propose to plug the gap? (In fact, Sternberg has greatly underestimated g 's importance in generating
life (etc.) variance - especially across the lower half of the IQ range, and using reliable and valid indices of life
success. See Chapter 1V.)

The general idea that differentiation occurs at higher levels of ability, maturation and social enrichment has a
history going back to 1919: for a review see Anastasi, 1970. That 'parallel' IQ-type tests do not give such closely
similar results in testees of above-average intelligence was especially remarked by Terman & Merrill (1937, pp.
44-47). It could be that 1Q tests are less reliable outwith the ranges for which they were primarily designed (as is
suggested by Spitz, 1986, pp.45-53). However, the phenomenon of differentiation occurs in ratings as well as in
tests: when three raters estimated the 1Q's of eminent and creative men, their IQ estimates were closer for
eminent men of mediocre intelligence than for those for whom the average of the three ratings was higher (Cox,
1926, p.54 pull-out supplement). It is just as likely that differentiation of intelligence makes for lower correlations
between tests as that some intrinsic unreliabilty accounts for the many observations of differentiation.

People's friends will be similar to themselves in 1Q and educational level: thus higher-IQ people will have more
experience of people in whom intelligence has differentiated into some specialized forms of intelligence and not
into others. Binet & Simon (1908, trnsl. R.E.Fancher) remark: "We are of the opinion that the most valuable
applications of our scales will not be for the normal, but instead for the inferior degrees of intelligence.” In the
USA, Wissler (1901, pp. 54-55) had drawn a similar conclusion that tests of weight discrimination, two-point
threshold and colour naming had greater inter-correlation (and thus most to offer as indicators of intelligence)
"when applied to children in the lower schools."

i.e. 'differentiated' into different types of mental ability. The idea is that dimensions such as the five non-g -
dimensions outlined earlier will emerge more clearly - as distinct from each other and from g - among testees of
above-average intelligence.
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Il Difference in Development - the psychological bases of g
differences

. The London and Geneva Schools of thought about intelligence
. Spearman, factor analysis and g differences

. Piaget's constructivist account of development

. Mental intake speed (especially Inspection Time)

. Explaining 'differentiation’ of abilities at higher g-levels

OUTLINE

If there is something that lies behind many of the differences between people in comprehension and knowledge, what
is its nature? There have been two main traditions of theorizing about the nature of intelligence. The 'essentialist'
tradition of Charles Spearman and the London School holds general intelligence (g) to be a true mental power that is
a key resource for most cognitive activity. This power differs quantitatively between individuals; and its level changes
within an individual as a result of biological maturation and decline - or even because of shorter-term changes that
drugs may one day mimic. By contrast, the 'constructivist' tradition of Jean Piaget and the Genevan School is that
intellectual capacities develop as children change their ideas (‘'schema’) to accommodate their increasing experience
of reality - rather as scientists alter theories to enhance their range, economy and predictive power. Individual
differences in childhood are interpreted by Piagetians as maturational delays that will be remedied as children
continue to interact with the environment.

After examining these traditions and the problems of demonstrating their adequacy, modern work on 'mental speed’
is considered. Though cognitive psychologists initially disdained them as unpromising, measures of speed-of-intake
of elementary information now have behind them a twenty-year record of research into their correlation with 1Q
differences. The technique of 'inspection time' (IT) testing is particularly discussed, along with other tasks (such as
'paced serial addition' and letter-reading speed) that mainly reflect differences in speed of extraction of information. If
intake speed actually underlies intelligence, some of the developmental problems left by Spearman and Piaget can
be resolved; alternatively, if a fast intake speed results from intelligence, this shows at least that g is of wider
significance and is more closely linked to perception than if g were only ‘academic intelligence."'

Watson and Binet differed radically in the use they had for the concept of intelligence. Watson had
proposed how to condition and extinguish habits without regard to intelligence at all; while Binet had
shown how to assess the level of a child's mental development - to which an educator would need to



adapt. Yet these pioneers of applied, improvement-oriented psychology shared an important
theoretical agreement - on a negative. Though for different reasons, neither thought of intelligence
as a definable mental entity. Watson, the empiricist, shunned abstraction; and Binet, more alert to
how 'science' can sanction mere ideas and words, doubted that IQ numbers had any 'real’ basis. By
the end of his work, Binet's concept of intelligence, far from pinning it down, emphasized its breadth.
In 1911, Binet wrote "Comprehension, invention, direction and criticism: intelligence is constrained in
these four words" (Fancher, 1985). No more than Watson did Binet possess or want a theory of what
intelligence was.

Early attempts to define intelligence as "judgment”, "adaptability to new situations"”, "the eduction of
relations", "the capacity to acquire capacity" produced no agreement at the first big American
conference on intelligence testing in 1922 (Spearman, 1923, Chapter 1; Siegler & Richards, 1982,
p.90). Yet psychology could not long remain content with intelligence being simply "whatever the
tests test" - which E.G.Boring (soon to be America's leading professor of psychology) had articulated
as being the fall-back position. The achievement of reliable, unbiassed and predictive measurement
necessarily invites theorizing about what is being measured by an instrument. This may be relatively
easy to specify - though even weight and temperature are not without complications for scientists as
to what they really are. Or it may be intrinsically complex and involve much more, even on the
surface, than is captured in numbers - as when levels of female sexual attractiveness are quite
readily agreed by males while leaving researchers little the wiser about ‘what attractiveness really is'.
(Only lately has it become clear that beauty can be created and exist independently of ever having
been perceived: for males will rate as most attractive composite photos of women's faces that
involve novel exaggerations of characteristics which males generally favour - such as wide eyes,
fuller lips and gracile chins (Perrott et al., 1994).) Within a few years of the development in the USA
of the Stanford-Binet Test, the two main theories that were to dominate the twentieth-century
psychology of intelligence were being put on show. One was championed in University College
London by Charles Spearman (1863-1945); and the other was conceived by the Swiss psychologist,
Jean Piaget (1896-1980) - working first at Binet's former laboratory in Paris and then, from 1929, in
the Jean Jacques Rousseau Institute of Geneva.

The London and Geneva schools diverged in their subjects (adults, young children), methods (group
testing, individual testing) and focus (difference amongst age peers, development across age
ranges). Yet they agreed about Binet's discoveries, about the unity and generality of intelligence
(whether or not they used Spearman's symbol 'g ') and about the unlikelihood of intelligence being
'learned’; and there would be no set-piece battles between them. It was the ideas of Spearman and
Piaget that differed profoundly. Interestingly, in view of the London School's subscription to the
hereditarian ideas of Sir Francis Galton, it was Piaget who was the more 'biological’ and evolutionary
in his approach; by contrast, Spearman inclined to view general intelligence as a specifically human
feature - as symbolic intelligence largely is. At the same time, both men were markedly idealistic,
given to rumination and complexity of thought (quite unlike Watson), and concerned to acknowledge
human intelligence as an active causal force in the world and to establish a psychology that was
relevant to man's spiritual nature, agentic status and high moral quest.

Charles Spearman was a well-born, serious and high-minded British Army officer who resigned his
commission in mid-career to pursue his interest in the nature of human consciousness. Opposed to
any idea that human learning occurred by mere association and retention, Spearman wanted to
show the role of "the mind or 'soul’ as the agent in conduct” (see Evans & Waites, p.56). After seven
years of study for a PhD with Wundt, in Leipzig, he came across Galton's ideas and the technique of
correlation. Spearman soon made the first of his own methodological breakthroughs in statistics by
developing a method of finding the 'true correlation' between two variables; and this paved the way
for his development of the technique of factor analysis.

Spearman made allowance for the unreliability of variables (often considerable in psychology,
especially where single items are concerned) by using variables' reliability correlations
(multiplicatively) in the divisor of the correlation between them: thus, the poorer the reliability of the



variables, the higher was the 'true’ correlation between them after correction. (Spearman'’s point was
that if tests X and Y correlated at .50 while the reliability of Test X was only .50, the X/Y r was as
high as the reliability of X could possibly allow. In this case (assuming Y's reliability was an
unproblematic 1.00) it could be said that the 'true’ correlation, between whatever X 'truly' measured
and Y was .50/ (.50 x 1.00) = 1.00.) Likewise, Spearman noticed a way of correcting correlations
(r's) for any restriction of range in the variables involved. When only some narrow subsection of a
population is used, as when psychologists study students for convenience, r 's between mental tests
will be 'attenuated'. This is because test unreliability will be responsible for a larger percentage of the
individual differences in test scores than it would in a study involving a normal (and thus wider)
range of 1Q's. Correlations between variables are higher when the full range of the variables is used
because data points then involve greater relative reliability: by way of illustration, an 1Q of 160 will be
reliably different from the 1Q's of many more people in the population than will an IQ of 106. The
effect of attenuation in research is substantial: for example, r 's of .70 in the normal population will be
attenuated to .45 if a study involves subjects in only one half of the 1Q range (e.g. over or under 1Q
100) (see e.g. Detterman, 1993). Researchers will miss a lot when they cannot study collections of
people who range normally along the dimensions with which they are concerned.

Spearman's development of the technique of factor analysis is another extension of the basic idea of
estimating what correlations between variables would have been if other statistical influences -
particularly, those detectable via other correlations - had not been at work.(1) It is rather as in the
process of factoring in algebra, where complex expressions are simplified by extracting the common
multipliers of all terms. In outline, factor-analytic procedure is as follows.

1. Working from a matrix showing all the r 's(2) between tests, factor analysis first sums each
variable's r 's with all the other variables. These sums are added together to yield the sum of
sums - which is the total covariance in the study. (Covariance is the technical term for 'the
going-together, or overall intercorrelation, of variables with each other'.) Factor analysis then
ascertains each variable's proportional contribution to this covariance: each variable's sum (of
its own r 's) is divided by the total covariance. The resulting factor (the ‘first factor’) is simply a
list of these contributions to the square root of the sum of sums from all the variables. Figure
II,1 provides an example.

Figure II,1: Extracting the first factor from a correlation matrix.

The correlation matrix

Sums of s Sums diviced by Factar

sqare root of ioadings
Sum of sums Il
Tisfs = A B C D I I Il
A, .72 g2 A1 2B 2.2 27263 = B4
B (72 40 30 214 21472683 = A1
[ (.81 148 1.57 187/26B3 = B0
D (.30 1.01 1015263 = .38

Sum af sums = B5.93

Note: The r's in brackets, in the 'leading diagonal' of the r matrix duplicate the highest
correlation of each variable with any of the others so as to provide estimates of how well each
variable correlates with itself. Such 'communality estimates' allow inclusion of each variable's
own unique variance when estimating its contribution to overall covariation.

2. Some variables will have had greater intercorrelation with all the other variables and will thus



have contributed more to the covariance These variables are said to be especially loaded on
(i.e. correlated with) the first factor and they are the most important in any attempt to interpret
the nature of the factor. (Usually these high-loading variables will have correlated especially
strongly among themselves - as did Tests A and B in Figure 11,1.)

3. Using these proportional contributions (the loadings) of the variables, this source of variance
(the factor) is deducted (extracted) from the original correlations. (Each r loses the product of
its two constituent variables' loadings on the first factor: in Figure 11,1, the revised r between A
and B would drop to .72 - .84 x .81) = .04.) If any statistically significant correlations remain in
the matrix, the factor analytic process is repeated to extract new, independent factors.

4. Resulting factors are then evaluated. In the analysis of mental abilities, which invariably
correlate positively and substantially, the first factor - usually assumed to be the g factor -
normally turns out to account for at least twice as much of the variance in the original matrix
as do all subsequent factors put together. However, by multiplying variables' factor loadings, it
is possible to calculate the r 's that would have occurred between variables if only two factors
had been at work - e.g. perhaps the g factor and one other; and then to find a new single first
factor that would account best for such hypothetical r 's. In this way, factors can be
hypothesized that redistribute variance from g and a specific - perhaps from g and a specific
‘vocabulary' factor - to a blending factor that might itself provide a good indicator of 'verbal
ability'. (A preference for identifying such blended factors guided the work of Thurstone and
Guilford; and to this day Gardner continues the search - see Chapter 1. But it is hard to keep
blended factors both well-defined by particular tests and independent of each other: this is
because mental tests involve g to such a great extent, as compared to specific factors.)

One way of understanding what factor analysis achieves derives from the fact that a correlation
between any two variables can be represented as the angle made by two straight, intersecting lines.
A correlation will usually be represented as the cosine of the angle between two vectors: thus two
lines at ninety degrees will stand for zero correlation; and two lines at 45° will stand for a correlation
of +.71. Further variables may be represented by further lines that make stipulated angles with the
previous two lines - though it may be necessary after a while to move into three or more spatial
dimensions. Figure I1,2A shows six variables that have various degrees of positive correlation with
each other. Shorter lines are used to represent divergence into a third dimension.

Figure 11,2A Geometrical representation of correlations between variables. (E.g. Variable a correlates
very highly with e, about .70 with b, less with c; and least with d)

The resulting picture is as of a cross section of the spokes of an umbrella - but in a drawing from
which the handle of the umbrella has been omitted. In terms of this analogy, finding the first factor
would be equivalent to estimating where, in the drawing, the handle of the umbrella should have
been drawn - see Figure II,2B.

Figure 11,2B Geometrical representation of a first common factor (which would itself correlate as highly
as possible with as many of the original variables as possible).



First camman factor

By successive extraction of factors, the analysis 'accounts' as economically as possible for the
individual differences that have yielded correlations (usually including the correlation of each test
with itself). In particular, it accounts for the differing degrees of correlation that are found amongst
test items (or packages of items).

As his new career developed, Spearman became increasingly involved with those human mental
abilities that could be measured and studied, and thus, in due course, with Binet's tests. These he
judged a "hotchpot" - though still a practical one that he presumed to measure intelligence because
the specific, non-intellectual elements in Binet's many items cancelled each other out. Spearman
(1916) would resist the view (to be championed by the Edinburgh psychologist, Sir Godfrey
Thomson (1916)) that tests X, Y and Z might all inter-correlate for quite different reasons: Thomson's
theory (of 'multiple bonds') required distributions of correlations that were hugely improbable and
would have to predict the eventual discovery of uncorrelated mental tests - some tapping only the
abilities required for X and Y, and others tapping only the abilities required for Y and Z, and for X and
Z.(3) Spearman's own analyses began with simpler tests that he hoped would realize Galton's dream
of being underlying abilities that provided (at least in part) the psychological basis of all forms of
intelligence. In 1904, Spearman had published data from village school children showing that
sensory discrimination (for pitch and hue) and attentional readiness were ‘truly’ well correlated - once
his correction for measurement error was made. Spearman's data had suggested to him that the
ability to take in even the simplest information about physical objects might be responsible for
people's differences in intellect. However, Spearman could not prove it. In particular, the Columbia
psychologist, E.L.Thorndike (1874-1949), argued against him that, on the contrary, general
intelligence might assist even sensory acuity (on standard tests). Moreover, although Binet's tests
were '‘complex’ and of less immediate theoretical interest, they had the merit of yielding strong
correlations with teacher's judgments without any correction for unreliability at all. By 1909,
therefore, Spearman compromised with Thorndike and supposed that children's differences in both
sensory discrimination and teacher-assessed intelligence would be "based on some deeper
fundamental cause" (see Deary, 1994a) - and thus need not themselves correlate strongly.

Once Binet's practical achievement was clear, Spearman became especially concerned to identify
what there was in common among Binet's "gallimaufry" of "multitudinous tests" Spearman's concern
was with the variables that typically loaded substantially on the first and biggest factor found in
mental ability correlations.(4) It was Spearman who christened this the g factor: he was mindful of
physicists' use of g for the Newtonian constant of gravity, and he thus expressed his hoped of
delivering a 'physics of the soul' (physicae animae, Spearman, 1923)). Across his factor analyses, it
turned out that the truest measures of intelligence - correlating as highly as possible with all the
others and thus with the g factor - were those in which the testee had to handle the most abstract
relationships. The relationship of X 'being essential to, involving, or being defined by' Y is of this
kind: e.g.

BIRDS are to WINGS as CASTLES are to: GUNS / FLAGS / BATTLES / WALLS ?
PIGS are to BOARS as DOGS are to: LIONS / SHEEP / CATS / WOLVES ?

However, reflecting his earlier theoretical proclivities, Spearman was inclined to think that the ability
to handle abstract relationships was determined primarily by some kind of 'mental power': this
‘energy' would be in particular demand for working out (i.e. inferring) abstract relations, but was also
necessary in varying degrees to drive other 'mental engines' as well. Thus Spearman came to play



down the involvement in intelligence of "the apprehension of experience" and to emphasize "the
eduction of relations and correlates."

Spearman anticipated the idea that there might be general laws about human information processing
and he could be called the first cognitive psychologist. (It was only in the 1960's that academic
psychologists would interest themselves in 'information processing capacities', and only in the
1970's that they would claim their chief interest as being, like Spearman's, in cognition.) In particular,
Spearman's idea that mental energy might be more important for novel than for practised tasks
anticipated Cattell's distinction between fluid and crystallized intelligence (see Chapter 1). Spearman
also observed the greater 'differentiation’ of intelligence (i.e. the lower correlations between different
types of test ) at higher levels of g (see Chapter 1): he referred to differentiation as a 'law of
diminishing returns' whereby "the more energy a person has available already, the less advantage
accrues to his ability from further increments of it" - rather as a ship's speed is not doubled by
doubling the coal in its boiler (Deary & Pagliari, 1991). Yet Spearman was frustrated by events of his
day. Following the Leipzig tradition of concern with reaction times, explorations were occasionally
made of the relation between reaction speeds and 1Q; but no promising correlations were
discovered. Eventually, after big promises from James McKeen Cattell, Wissler's (1901) analysis of
McKeen Cattell's data received much attention: the correlations between academic knowledge and
laboratory abilities turned out to be slight - though chiefly because of restriction of range around what
would probably have been very high average intelligence in McKeen Cattell's undergraduate
testees.(5) Reflecting what were becoming lowered expectations of such 'simplistic’ approaches,
even a study by Spearman's young admirer (and eventual successor at University College London)
was not followed up. Cyril Burt (see Chapter 1) (1909) reported superior performance at recognizing
briefly illuminated 'spot patterns' by those Oxford children having higher teacher- and peer-rated
intelligence (several of them the sons of dons and bishops); but his paper was to be overshadowed
by Binet and Simon's work and would sit unremarked in the psychological literature for seventy
years.

Spearman's concern was with the full grandeur of intelligence and, though he wished to consider it
as deriving from some kind of 'energy’, he had to be impressed by the decisive results of what was,
after all, the equally important search for good, practical measures of intelligence. Usually it
appeared that it was the more complex items were best at measuring intelligence - and studies of
brain damage in rats would eventually confirm the greater impact of such damage on the learning of
those mazes that were more complex (Lashley, 1929). Spearman was thus to remain a central
theorist and methodologist in the intelligence test movement; and his enduring memorial was the
classic multiple-choice test of g developed by his Scottish student, John Raven, from Spearman'’s
illustrations for teaching purposes of how abstract reasoning can be used to complete spatial
designs (as in Chapter 1, Figure 1,2) by 'the eduction and relation of correlates'.

Yet Spearman’s clarification of the centrality of reasoning to measured intelligence did not fulfil
Galton's dream of finding the most basic manifestations and the developmental origins of
intelligence differences. In appreciating the role of g in detecting and making use of abstract
relations, Spearman had shifted the emphasis from the simpler processes of apprehension with
which his work had begun. While Spearman and his London School followers were emphatic that
intelligence 'really exists', and even that children's differences should be nationally registered on an
"intellective index" which could help determine the right to vote (Hart & Spearman, 1912; Spearman,
1927), their failure to discover more about its 'essence' would prove an enduring problem. By the
end of Spearman's life, American psychologists were following the lead of the Chicago
psychometrician, Louis Thurstone (1887-1955) in trying to break g up into separate components -
even though Thurstone (e.g. 1946, p.110) himself admitted that his separate components were
invariably correlated and that "there seems to exist some central energizing factor which promotes
the activity of all these special abilities." (In the above Figures Il 2A & B, Thurstonian procedures
might involve driving one factor through variables e, a and ¢ and another through b, d and f. This is
perfectly legitimate mathematically as a way of describing correlations amongst variables; but what
is usually forgotten by psychologists who settle for such multiple 'oblique’ (correlated) abilities is that
the r 's between the oblique factors remain to be explained.(6)) Spearman's g factor will usually
account for some fifty to sixty per cent of the covariance between abilities - as even critics admit



(Gould, 1981); but its 'reality' was Platonic rather than Aristotelian - it lacked substantial
underpinning from more basic psychological (or physiological) processes. The case for talking of g
could easily survive attempts to interpret it as resulting from biases (Chapter 1) and to break it up
into many different components: despite the efforts of Thurstone (and, later, of J.P.Guilford (1959),
with his 150 proposed abilities) positive correlations persisted between all mental abilities that were
at all reliable).(7) Nevertheless, the dream of Galton and Spearman remained unrealized: any
elementary bases of g differences had still to be found.

Like Spearman, Jean Piaget was exercised by the largest problems about human nature. His
interest in the role of 'the dynamic flux of consciousness in evolution' had led him, as a gifted
adolescent, to an interest in animals that he was able to indulge when appointed to a zoo curatorship
before going up to university. Piaget's adult career followed a path almost as stony as Spearman's;
but eventually, as behaviourism declined, he enjoyed some two decades of popularity with educators
and developmental psychologists in the English-speaking world.

Piaget's central idea was that human intelligence was not some elusive form of energy, but rather a
developmental construction. Through childhood, according to Piaget, we go through stages and
styles of operation - as the whole human race may have done in evolution - and gradually resolve
the problems that we encounter as a result of our earlier, immature approaches. For example, we
come to reject our early, simple assumptions that bigger objects will be heavier, or that taller
containers will tend to hold a greater volume of liquid. Piaget's notion (following the mighty
K&nigsberg philosopher, Immanuel Kant (1724-1804)) was that developed human intelligence
involves a set of ‘constructions' that are virtually bound to arise as we move through childhood
encountering problems for our theories about the real world and having to come up with better
answers. Eventually, by mid-adolescence, most children have abandoned the risky mental short
cuts; so they arrive at the stage of being able to understand ‘formal’, logical operations that involve
symbolic reasoning. For Piaget, the growth of intelligence was a developmental journey on which
humans are all equally embarked; so a veil could be drawn over children's markedly different
individual rates of progress, and indeed over the fact that many adolescents never reach the stage
of 'formal operations' at all. Just as agreeably, Piaget claimed that human intelligence - i.e. the
intelligence that we almost all have as adults (a Binet Mental Age of at least eleven years) -
develops interactively ('in interaction with the environment'). No one but the most hard-bitten
behaviourist would ever have doubted that some kind of curiosity-driven exploration of the
environment would be one important part of the developmental process; but Piaget's followers were
especially attracted to the notion because it seemed an alternative both to the behaviourist's idea
that the environment 'shapes' and ‘conditions' us and to the crudely hereditarian idea that we are
quite directly the products of our genes. (Piagetians did not always understand that genes can be
expected to have their own causal influences partly by yielding people's selection of and response to
particular environments - see Chapter lIl.)

After behaviourism began to wear thin in academic psychology, around 1965, the first of these
attractions, the 'egalitarian’ stress on how all children develop rather similarly found a welcome in
America. Contrary, in fact, to Piaget's own expectations, American psychologists believed that
Piagetian ideas would lead to the hoped-for educational accelerations that had eluded behaviourists.
However, the price was that Piagetian ideas would no longer be spared exposure to the large-scale
empirical approach; so American and Canadian psychologists were soon producing the first reports
indicating that 'Piagetian intelligence’, far from being the non-g intelligence so often sought by
psychologists, correlated perfectly well with traditional 1Q, and especially with measures of fluid,
untaught, general intelligence (gf) (see Tuddenham, 1970; Steinberg & Schubert, 1974; Kuhn, 1976;
Humphreys & Parsons, 1979; Willerman, 1979, pp.98-99; Carroll et al., 1984). For example, Raven's
Matrices and the Wechsler Intelligence Scale for Children correlated with Piagetian measures of
conservation, seriation and class inclusion as highly as the reliabilities of the latter would allow - and
as high as .80 when Spearman's correction was applied.(8) The history of the other favourite
Piagetian view, as to the importance of 'interaction’, is of another bumpy grounding of a big idea. At
first, interaction had an apparently unfalsifiable status: for what reasonably intelligent child could be



found that had not 'interacted with the environment'? Yet the facts gradually broke in: normal
intelligence is found in many children whose cerebral palsy or spina bifida drastically limited their
ability to ‘explore’ or 'interact with' their environments.

The most striking case of 'interactionless intelligence' is the 99% palsied young Irish poet, Davoren
Hanna (1990). Hanna had no capacity for voluntary movement at all - until age six when his mother
noticed that he could sometimes squirm and fall off her lap in one direction or another. Soon he
mastered the skill of falling forward with a finger pointing towards, say, 'an apple' on the floor; once
shown letters, he quickly learned to fall in the direction of keys on an alphabet board. On an
'interactionist' account of intelligence, he should have been profoundly intellectually deficient. Yet by
age eleven Hanna was writing affecting poems which soon won him international recognition:
understandably, since he had often been recommended for lifetime institutionalization, one poem,
‘The How the Earth Was Formed Quiz', concerned being ‘tested' by psychologists who showed little
recognition of his abilities or emotions. At thirteen he answered a journalist who asked if he knew
anything about Moscow by saying Moscow had "the best red cabbage you'll find outside Chicago,
long queues and poncey ballet dancers”. As with many motorically disabled children, the most
severe restrictions on 'interaction with the environment' had not in fact impaired his intelligence.

The grandest ideas of both Spearman and Piaget were thus hard to vindicate. Spearman and his
followers could not pin down and quantify the capacity for experiential 'apprehension’, let alone the
‘energy' that Spearman claimed to 'fuel all intelligent performance. For their part, Piaget and the
Piagetians could not hide, circumvent or explain lasting individual differences in g ; and they could
not demonstrate that ceaseless, 'constructive' developmental interaction was in fact necessary to
normal intelligence - though none would doubt that interaction with the environment is often a result
of intelligence. Nor could any particular differences between children in Piagetian ‘interaction with
the environment' be shown to yield the lasting individual differences in 1Q that required explanation;
and even Piaget's claims as to what were the main 'stages’ of development came to be so qualified
by the researches of his English-speaking followers as to leave little but Binet's premise that
children's intelligence increases with age. Certainly, Spearman and Piaget provided psychologists
with escape from the straitjacket of Watsonian environmentalism and from Binet's unwillingness to
theorize at all. Followers of Spearman were free to recognize general human individual differences
that did not seem to result mainly from differences in opportunity to learn; and Piagetians were free
to say that child development owed more to maturation (and indeed to consequent interaction with
the environment) than to being conditioned. Yet what was it that differed as between age peers -
yielding countless effects on educability? What was it that matured? What explained difference in
development?

It might be thought that to answer such questions would be the job of the experimental psychologist.
However, in the behaviourist tradition of laboratory psychology, experimental psychologists were
trapped into examining learnable 'reactions' and 'skills'. Because they could only hope to account for
what looked as if it could be learned, that was all they studied. Nevertheless, because laboratory
reactions are contrived to suit experimenters and have little intrinsic motivation or meaning, the
behaviourist interest was chiefly in their speed; and this could itself have been promising if any
attempt had been made to examine a range of subjects who differed in intelligence. Preliminary
evidence for this view had first been pointed out by the well-known behaviourist and personality
theorist, Hans Eysenck in a classic paper (1967). Eysenck had escaped to Britain from Hitler's
Germany and had become, by the 1960's a leading exponent of empiricism - sceptical, like Binet, of
the dogmatism of medical men. Yet although, at London's Maudsley Hospital, he advocated and
developed behaviourist techniques to alleviate phobias and unwanted obsessions, he did not follow
B.F.Skinner, who scorned talk of traits, dimensions and allied mentalistic abstractions. After Piaget's
death in 1980, Eysenck would be the world's best-known living psychologist, though his steady
support for the reality of g and other deep-seated human differences cost him many honours.(9)

By 1980, reaction time (RT) had been studied by differential psychologists (especially by Eysenck's
admirer, Arthur Jensen (1987) - see Chapter 1). After subtracting the 'motor time' (MT) component



(i.e. the time taken to respond to the onset of a stimulus - like a single light - when no choice about it
is required) from total RT (when choosing which of two lights came on), the remainder, 'decision
time' (DT) has a correlation of around -.25 with 1Q. RT tasks can be made substantially more
complicated by requiring subjects to respond to relatively abstract and complex questions about
richer displays: e.g.

'Which of three illuminated lights is, by its spatial separation from the other two, the 'odd man out'?'
or
'Is it true or false of the following display that the letter B is shown above the number 4?'

The IQ/DT correlation may then reach -.50. However, overall the DT correlations with 1Q were either
modest or seemed just ‘common-sense' (when the DT task involved more complex instructions).
Thus they could hardly shift mainstream experimental psychologists from their own conviction that
RT depends on testees' levels of practice and strategy deployment - which themselves have
intrinsically little to do with IQ. Thus human experimental psychologists, despite their long-standing
interest in RT's, managed first to miss the non-zero correlation between RT and IQ; and, when it was
forced upon them, they dismissed it as yet another modest product of the omnipresent operations of
learning. (In fairness, they had plenty of psychometricians for company. For it had long been
conventional wisdom that, on 1Q tests themselves, the speed with which testees respond to IQ items
bears no strong relation to the level of their intelligence (see Carroll, 1993 and Chapter IV). The
important speed-advantage of the high-1Q person would prove to be of a different nature. )

In fact, it was studies of the speed of perceptual intake, not of behavioural output, that would provide
the crucial breakthrough needed by the followers of both Spearman and Piaget. Perception had
come to be neglected by behaviourists because it seemed so recalcitrantly innate and so uniform as
between different people. Yet gradually it emerged that there were subtle yet reliable differences
between people in how quickly they could take in, pick up, extract or apprehend consciously the
most simple features of the world.

The classic device in the study of perceptual intake speed is the tachistoscope (T-scope), a box in
which stimuli can be illuminated for mere fractions of a second to ascertain whether the testee is
able to identify them. Importantly, the testee need not be asked to react with speed: the testee's
'‘perceptual speed' or 'inspection time' (IT) (once called 'sensory RT') - established over a series of
trials lasting some twenty minutes - is simply the lowest duration of illumination that the testee
requires so as to make largely correct judgments of the target stimuli. Ever since 1908, there had
been occasional reports that T-scope abilities correlated with intelligence; but it was only around
1980 that several replicable effects were claimed from work in Adelaide and Edinburgh.

In these IT studies, testees had to indicate whether the longer of two parallel vertical lines (of
markedly different lengths, 21/2" or 3") was on the left or right of a central fixation point (see Figure
11,3). If they could not verbally distinguish their left from their right, testees simply raised a hand
according to the side on which the longer line had appeared. The target lines were illumined for
various durations, around one tenth of a second, and then followed immediately by an illumined
'mask’ of two overlapping lines (each 31/2"): this prevented any image, ‘icon’ or after-image of the
target lines persisting in immediate visual memory. Across a range of young adult testees, including
a few who had a history of mild learning difficulties, correlations between IT and 1Q were around -.70
(Nettelbeck & Lally, 1976; Brand, 1979; Brand & Deary, 1982). Detterman (1984) was technically
correct to complain that these early studies suffered from "small numbers and extended IQ ranges."
However, the effects were very strong, fully significant and involved an 1Q range that was only 20%
greater than normal: applying Spearman's correction, the true r was still .65. No experimental
psychologists of this period would have expected these correlations to be other than the modest -.25
found for measures of DT with IQ. The long-sought correlate of intelligence in elementary
information processing had possibly been found.

Figure 11,3 illustrates the three successive presentations that have been used most commonly in
Inspection Time studies. The three fields of a tachistoscope are illumined in turn. They contain
respectively: (Time 1) the fixation cue - often together with 'masking lines; (Time 2) the target lines



(varied randomly from trial to trial as to whether the longer line is on the left or the right); and (Time 3)
the backward mask. First, while the testee has been instructed to look at the central fixation point (0),
vertical target lines are briefly illumined so as to appear at either side of the fixation point. The testee
has been asked in advance to watch for where the longer target line appears - to the left or to the
right. The target lines are succeeded immediately by the masking stimulus: this prevents the testee
experiencing any after-image of the target lines. With no pressure for speed of response, the testee
then makes the required judgment. The experience for the testee is rather as for a batsman who is
trying to detect the way in which a ball is leaving the hand of a fast bowler.

o o o o
Time 1 Time 3
Fixation Cue EITHEFl Iunq -line-left OR Backward Mask
long-line-right is presented

Soon, other measures of IT for similarly brief auditory tones and vibrations of the fingers turned out
to show strong r 's with 1Q so long as testees were not mainly university-educated (see Deary, 1992,
1995 for a review). [Other perceptual processes enabling remarkable feats operate quickly,
automatically and without awareness (Jaynes, 1974/1992; Velmans, 1991) and doubtless involve
such widespread brain activity (both in animals and man) as to be considered anything but 'simple’.
However, such operations of 'parallel processing' involve mechanisms adapted by evolution to allow
all of us to respond sensibly to the complex but repeated patterns of the real world. By contrast, the
perceptual, 'inspection time' tasks described here involve the ability to use not patterned real-world
information but highly particular, elementary information that is available only for durations measured
in milliseconds. In these perceptual tasks, which expressly require the focussing of attentional
resources on answering one elementary question, it turns out that there are important individual
differences in what people can grasp.]

What was the explanation of these strong IT/IQ correlations? Could they be explained as causal
effects of IQ on IT - as Thorndike had interpreted Spearman's correlation of IQ with attention?
Modern cognitive psychology has many ways of disputing the reality of even the most basic and
robust phenomena. Perhaps lower-1Q testees were over-anxious at such a challenging task (Irwin,
1984), under-motivated at such a boring task (Mackintosh, 1986), lacking some necessary
"elaborated cognitive structure" (Ceci, 1990), unfamiliar with the psychological laboratory, unable to
develop the right 'strategies' to assist them, or unable to pay attention and be ready for the onset of
the illumination of the target material? Such ingenious attempts at explanation have encountered ten
objections, as follows.

1. Motivation. Low-1Q subjects enjoy IT-testing. This is because most IT trials use durations of
illumination that are set on any one trial to be fairly close to what the testee has managed
previously. All testees thus feel they are doing quite well at the task - for they have no idea of
what durations (harder or easier) the experimenter is using with other testees. The experience
of IT testing thus resembles that of being tested for IQ on an individually administered 1Q test
such as the Stanford-Binet or the Wechsler. In such testing too, testees are mainly being
asked to solve problems that are not too easy and not too difficult for them. Thus the items are
not found babyish or boring on the one hand, or too daunting and depressing on the other. At
the same time, subjects do not know what items are used to test other testees, so they do not
become either over-confident or downcast.

2. Attention. Even learning-handicapped subjects cope perfectly well (with 97.5% accuracy) so
long as the lines in the T-scope are visible for a fifth of a second. If such testees had any



commonplace problem with attention, this would make such levels of performance quite
impossible for them - as Langsford et al. (1994) spell out.

. Strategy acquisition. With only one significant exception [to follow, see (iv)], special tricks or
strategies have not been found responsible for testees' achieving high or low IT's. In
Edinburgh, Vincent Egan (e.g. 1994a, 1994b) found that giving subjects correct or incorrect
feedback on their IT performance made no difference to their IT/IQ correlations: so having the
opportunity to learn by results is not necessary to showing the fast intake speed that goes with
a higher 1Q. Nor was the IT/IQ correlation weakened significantly if testees had to make do
without early practise at relatively long exposure-durations: subjects 'thrown in at the deep
end' presumably had greatly restricted opportunities for learning or strategy-formation, yet
they showed virtually the same IT/IQ r . This result has been confirmed in Edinburgh by
Deirdre Quinn (1995). Quinn used 28 subjects of mean age 29.2 (s.d. 10.5) and slightly above-
average intelligence (Standard Raven' Matrices mean 47.5 (s.d.10.2) - though including some
drinking men and women recruited from local bars). When tested in the usual way, with IT
exposures gradually becoming shorter (i.e. harder) the IT/IQ correlation was -.52; and when
testing began at the hardest durations and gradually became easier the r was -.43. It made no
significant difference how testing proceeded: higher-1Q testees did not depend on practice
effects for their shorter IT's. (For the 14 subjects who experienced the normal, 'slow-to-fast'
testing procedure first, the r was -.65. - This r was found under the most conventional and
sensible testing arrangements, and not when maximum opportunity for practice had been
given.) Again, the IT's of Egan's normal-1Q testees were unaffected by their having to solve a
steady stream of mental arithmetic problems at the same time. This showed that IT requires
no special ability to pay 'attention’ in any everyday sense of that word. Whereas RT tasks
involve sensory and motor processes that may be singularly specialized or open to practice,
IT is more 'perceptual’ and able for this reason to show higher correlations with 1Q (as Jensen
(1994) now allows).(10)

. Movement after-effect. Some people are able to use an 'apparent movement' cue which they
detect as the IT backward mask appears immediately after the target lines. For some testees,
the offset (termination) of the target stimulus, followed immediately by the onset of the
masking lines, makes the shorter of the two target lines seem to 'jump’ downwards for a
longer distance than does the longer line. This happens especially if subjects are highly
practised or when, for ease of administration, the lines are presented on a computer-driven
TV screen rather than in a proper T-scope.(11) However, whether a subject 'sees’ such
apparent movement usually bears no relation to 1Q; and there is no known way of training
people to watch out for the movement cue (Mackenzie & Cumming, 1986). So the IT/IQ r does
not reflect differential use of this particular strategy by testees of higher and lower 1Q's. IT/IQ r
's are thus markedly higher if testees are selected to exclude any users of apparent motion
cues. Alternatively, when IT presentation is computerized, different chequered backward
masks can be used on each trial (so that the tips of the target lines are sometimes masked
and sometimes not): apparent-movement cues are thus rendered virtually unusable and IT/IQ
r's return to the same high levels first obtained using T-scope presentation. Thus Stough et
al. (1994), having recruited via newspaper advertising in Auckland 35 adults having a mean
IQ of 109 and a range that was only 16% restricted (s.d. = 12.6) report a correlation of -.55
between IT duration required and Full Scale Wechsler I1Q. The use of a 'flash' mask that
provides visual 'noise' around the ends of the target lines after their exposure has similarly
countered motion cue use and yielded IT/IQ correlations of -.76 (among testees not using
other conscious strategies) (Evans & Nettelbeck, 1993). More generally, omitting the five per
cent of subjects who show unreliable performance on IT tasks (for whatever reason) markedly
strengthens the IT/IQ correlations: in 63 volunteer testees from unemployment bureaus,
having a median 1Q of 115, with a range from 80 to 130, Bates & Eysenck (1993a) found that
dropping unreliable IT performers improved the IT/IQ r from -.45 to -.62.

. Individual strategies. Any one speed-of-intake technique will be of limited interest to
conventional cognitive psychologists until they can spot the 'strategy' differences that account
for people's varying scores. (Just as behaviourists once attributed all behavioural differences
to ‘conditioning’, so cognitivists invoke 'strategies' - see Brand, 1987a.) Such psychologists



thus profess indifference to IT phenomena despite some sixty studies of IT and 1Q in non-
retarded young adults finding on average a strong r even without using g's full population
range. Moreover, since the major reviews by Nettelbeck (1987) and Kranzler & Jensen
(1989), a further thirty studies have appeared. Though most recent studies use computerized
presentation of lines made up of lights - with their attendant visual after-effects - and an over-
representation of undergraduate subjects, correlations seldom dip below .40 (e.g. Deary,
1995); and notions that IT differences might be traced to background features such as
exposure to video games or personality type (as mooted by Brebner & Cooper, 1986) have
proved unfounded (Mackenzie & Cumming, 1986; Nicolson, 1995). Despite late-middle-aged
testees having had so many more years in which to develop the stylistic and strategic
idiosyncrasies that would introduce complexity and militate against simple linear correlations
between two variables, the IT/IQ r is around -.55 (see Nettelbeck & Rabbitt, 1992). Overall,
results are compatible with an estimate that the true IT/IQ r in the full population (including
representative proportions of the young, the elderly and the retarded) would be -.75.
Moreover, since correlations around -.50 are regularly achieved across many procedural
variations, it must now be reckoned very hard to explain the IT/IQ r without referring to general
mental speed of intake: after twenty years of research on IT, it is unlikely that any study will
now discover key, naturally occurring strategies or short-cuts to success on IT tasks that
explain away the IT/IQ correlations.

. Intelligent strategies? Even to suggest that intelligent 'strategies' are required for spotting
differences in ultra-briefly presented line-lengths seems bizarre: for how can a person be said
to 'do' anything ‘intelligently’ within one twentieth of a second - or even within the one fifth of a
second within which the brain's distinctive processing of the simulus has taken place (see
Objection x (c) below)? To import the mentalistic language of plans and strategies to ‘explain’
individual differences in such automatic processing is strange. (Of course, a person may
genuinely 'be' intelligent (‘sharp’, 'observant’) in noticing some briefly occurring phenomenon -
but that is precisely the claim of the speed theorist, not the strategy theorist!)

. 1Q develops IT? If, over some developmental span, it was IQ that made for subtle
psychological changes that eventually yielded better IT performance, then 1Q should predict
later IT. However, in 104 privately educated 12-14-year-old school children tested over two
years, it was earlier IT (auditory) that predicted later 1Q rather better (.44) than earlier 1Q
predicted later IT (.28) (Deary, 1995).

. 1Q itself the basis for IT? If IQ just happened to convey some accidental superiority in IT, it
would seem unlikely that this effect would be robust across the numerous variations in IT
studies over twenty years: virtually no two studies have even attempted to use precisely
similar procedures. 1Q correlations with auditory IT (for tones that are so briefly presented as
to be merely faint clicks) have certainly been lower, around an uncorrected r of -.40 (Raz et
al., 1983; Brand, 1984; Nettelbeck et al., 1986; Deary, 1994b; Nicolson, 1995); but this is
because many testees have pitch discrimination problems (i.e. are somewhat tone deaf) even
for tones of normal durations - problems that are unrelated to intelligence. Although only a few
estimates are available, visual and auditory IT themselves correlate at around .45 (Nettelbeck
et al., 1986; Nicolson, 1995) - as well as can be expected in view of their own imperfections
as pure speed measures (e.g. Barrett & Kranzler, 1994): rather than concoct ways in which 1Q
might convey unlearned advantages on such different tasks, it is more economic to envisage
that one underlying variable, mental speed of intake, conveys advantages on IT and gf tasks -
advantages which crystallize developmentally into differences in knowledge and
understanding (gc).

. Low correlations? Variations in the strengths of the IT/IQ correlation are not to hard to
understand. Computerized versions of IT have problems because the TV screen cannot
display stimuli reliably for very brief durations and because lines made up of lights generate
strong after-images. Just as importantly, many studies have used undergraduates who have a
markedly restricted range of g . Even without testees below 1Q 85, the original tachistoscopic
method (using a mask composed of multiple lines, and beginning testing with many longer,
easier exposure-durations) still delivers an IT/IQ r of -.65 (Quinn, op.cit.).



10. Other tests of simple information processing functions also correlate strongly with IQ They,
too, seem to involve information-intake, or apprehension, rather than the conventionally
intelligent operations of reflection, reasoning or problem solving that are the immediate
requirements for success at tests of gf.

1. Information Processing Speed. One is a task of spotting the lowest number from
groups like:

29 24 30 23 28 26

This task is trivially easy for even minimally numerate children once the numbers have
all been 'taken in' - yet it is this very process of apprehension that takes time and yields
marked individual differences between testees: this test (the Information Processing
sub-scale of the British Ability Scales) is one of the best measures of g all the way
through childhood and adolescence (Elliott et al., 1978).

2. PASAT. Another speed-of-intake task is ‘paced serial addition' (PASAT). Testees listen
to the tester reading out a succession of numbers, at a rate of around one every two
seconds. Throughout, after each number is heard, in the gap before the next target
number is read out, testees calculate and supply what they think is the sum of the latest
two numbers which the experimenter has spoken - as is illustrated in Figure 11,4.

[Figure I, 4: PASAT Testing Procedure

Beginning with slower rates of presentation, testees repeatedly add the [ast tio
numbers announced by the Experimenter. Scaring can be in temms of errors, S0
long as the testee recovers from errors sufficiently to perform correctly on the
next fews trials; or successive blocks of trials can be used to establish the fastest
rate of presentation at which the testee is ahble to give correct answers on most
trials.
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The task can be made harder by decreasing the inter-stimulus gap, and the correlation
of PASAT performance with 1Q is an impressive .62 (Egan, 1988).

3. AEP's. Recordings of the brain's electrical response to the onset of a single tone have
indicated a connection between perceptual intake and intelligence. 1Q has often been
reported to relate to the waveform patterning of the brain's electrical reaction to stimuli
even when subjects are just lying still while tones are played and are not engaged in
reporting the tones (or in any other problem-solving work). A hundred trials are usually
given so that the part of the 'evoked potential’ reaction that is due to the signal is, as it
were, magnified in comparison with the part that is due to random noise (which itself,
being random, is necessarily changing from trial to trial). The resulting, more reliable
‘averaged evoked potentials' (AEP's) are the measures that are finally examined for
their correlations with 1Q (for a review see Matarazzo, 1992). For example, Gilbert et al.
(1991), studying twenty 13-14-year-old children, found the Hendricksons' (e.g. 1982)
'string length' measure of AEP (indexing relatively great variability in the post-stimulus
waveform of the potential) to be correlated at .41 with 1Q. In large samples from
Eysenck's base at the Maudsley Hospital, brain indices yield quite a variety of
correlations - up to .45 (Bates & Eysenck, 1993b; Barratt & Eysenck, 1994); and
relatively anterior brain locations yield stronger correlations. In Edinburgh, Peter Caryl
and Yuxin Zhang have especially remarked the role of the earlier parts of the brain's
‘average evoked potential' (AEP) reactions (occurring up to one fifth of a second after



the onset of each tone, especially during the rising phase of the P200 component of
brain reaction). Despite their thirty undergraduate subjects' restriction of IQ range, P200
records showed r 's as high as .60 with both IT performance and IQ (Caryl, 1994). The
London findings indicate that the AEP/IQ relations are to do with post-sensory
processing; and the Edinburgh findings locate the 1Q-related AEP and IT phenomena at
the very earliest stages of perceptual intake of information - prior to brain processes
normally associated with cognition, recall or conscious thought.

4. Letter-reading speed. A long-running programme of work in Germany has repeatedly
yielded clear correlations between 1Q and how quickly testees can read (sotto voce)
through randomized strings of letters of the alphabet (Lehrl & Fischer, 1990). (This is
primarily a test of individual differences in intake speed, since the alphabet in its
normal, overlearned order can be spoken in half the time and with much less variation
between people.)

5. Infants' responses to novelty. Tests of how quickly infants get bored with stimuli and
stop looking at them (presumably because intake and assimilation are complete) are
presently the only substantial individual predictors of I1Q in childhood (Bornstein &
Sigman, 1986; McCall & Carriger, 1993; Colombo, 1993; Rose & Feldman, 1995(12)).
Despite the unreliability invariably associated with the psychological testing of infants,
fixation-duration while habituating predicts 3-year IQ better (r = -.45) than does the rate
or pattern of habituation itself. It is distinguishable from usual indices of attention span
and exploration; and, though the jury is still out, it "appears to be a measure of speed of
processing" (Fagen, 1995). In token of this recognition that such measures are indeed
precursors of 1Q, newer scales for clinical testing of infant mental development include
‘visual habituation', 'discrimination’ and 'novelty preference' (Bayley, 1993). Tests of
speed of identity recognition have also appeared to have substantial correlations with
IQ (Eysenck, 1995). Such developments are entirely in line with the ideas of IT
researchers, and equally with IT researchers' predictions that speed-of-intake testing
would come to supplement and sometimes replace traditional estimation of gf (Brand &
Deary, 1982).

There have now been twenty years in which psychological researchers could have found some
special explanation for the IT/IQ r . Today, to persist with strategy-theorizing in the absence of such
serious evidence must be wishful-thinking. Quite the most likely hypothesis at present is that IT tasks
manage to tap basic speed-of-apprehension differences; and that these speed differences are
causal - both directly, in themselves, and indirectly, over the course of development - to setting up
the differences that are finally measured conventionally as the highly correlated variables gf and gc.
All the above lines of research with IT and similar techniques suggest that g is essentially connected
with 'perceptual intake speed' for elementary information and need no longer be considered merely
as 'what the intelligence tests test'. Higher-1Q people are not especially characterized by the speed
with which they respond to stimuli, make decisions or execute responses in real life; but they are
clearly quicker at extracting the most elementary information from the world. Their intake speed will
presumably mean that they can take in more information per unit time and that their final decisions
and responses, when they are made, will be of higher quality for being 'better informed'. Although IT
tasks themselves are usually less reliable than 1Q (especially when computerized) and are
correlated better with 1Q than with each other, the only obvious ability that they require, in common
with gf, has to be intake speed. Intake speed need not be at the level of neuronal transmission -
though Reed & Jensen (e.g. 1991) have reported evidence linking visual pathway transmission
speed very slightly to 1Q. It may equally be that superior immediate retention of the earliest traces of
a stimulus has the same effect - by allowing good decisions about a stimulus despite a minimal
duration of exposure. (In a similar way, Just & Carpenter (1992) outline a theory of individual
differences in working memory in which lower g is associated with loss of processing that has not
been completed sufficiently quickly: e.g. embedded subclauses of sentences may be abandoned at
lower g levels.) The main point is that g is associated with rapid extraction of information - much
more than with rapid execution of responses. Yet it is not just Spearman's problem about the
fundamental nature of gf to which ‘intake speed' provides an answer. The biggest headache for



Piagetian theorists, too, may be over. The Piagetian 'constructivist' view of intelligence likens g to a
toddler's tower of bricks - with later, higher developments depending on earlier ones. This is
plausible enough if the growth of gc is seen as one feat of childish 'accommodation’ and knowledge-
acquisition succeeding another. But this notion provides no coverage of three well-established
features of g .

1. Throughout childhood there are steady improvements even at simple mental tasks - e.g. at
short-term memory for telephone-type number strings. Development takes children from an
average Wechsler Digit Span of 3.25 (average length successfully recited both forwards and
backwards) at age 61/2 to a span of 5.5 by adulthood. The average adult performs this simple
task of information processing and temporary storage at a level found only for the top one per
cent of 61/2-year-olds (see Carroll, 1993). These marked developmental improvements plainly
require no special Piagetian 'accommodatory' or other breakthroughs to any realm of ‘higher
operations': and, indeed, children improve not suddenly but quite steadily across the age
range.

2. In apparent reversal of the ‘constructive' Piagetian developments of childhood, old age
witnesses a 'deconstruction’ that Piagetian theory cannot begin to explain. Though many
developmental and lifetime achievements of knowledge and apparent understanding remain
unaffected in old age, basic gf and capacity for active reasoning (as measured on Piaget's
own tasks) declines, especially from about 55. Not only should there be no such
deconstruction of intelligence with age, but Piagetian 'interactionism' should actually predict
that adults will improve their intellectual functioning right throughout the lifespan. Now,
however, help is at hand. For IT's show big improvements through childhood - especially till
age 121/2 (Anderson, 1992; Deary et al., 1989); allied measures of recognition time for simple
stimuli improve from 44ms to 23ms between 10 years and adulthood (Dempster, 1981); and,
out of the entire range of tasks used by psychologists to monitor functioning with every gadget
and computer programme of modern cognitive science, it is T-scope performance that shows
the biggest deterioration with advancing years (even bigger than the decline of gf as
conventionally tested). (According to the world's chief authority on the psychology of ageing,
Timothy Salthouse (1992, 1993a, 1993b), almost 80% of the age-related variance in some
measures of fluid cognition is associated with variations in perceptual speed. Salthouse has
written that "statistically controlling perceptual comparison speed greatly attenuated the age-
related variance in measures of working memory"; and that "the results of [my own] and other
studies indicate that the reductionistic analysis of age differences in cognition can, and
should, be extended at least to focus on speed of information processing as an explanatory
variable.”) Thus the idea of g deriving essentially from underlying factors of perceptual and
neural efficiency can provide constructivist theorizing about development with the concept
transplant that it needs. The child's constructions of intelligence, or at least of knowledge,
require, through childhood, an increasing speed-of-apprehension that is essential to raising gf
and Mental Age; and those Piagetian abilities that are not crystallized into gc will be adversely
affected by gf's decline.

3. Beyond improving on the formulations of Spearman and Piaget, a third advantage of an
‘extraction speed' account of g differences is to make some room for the latest fashions and
findings in experimental psychology. Lately, a key notion for experimentalists has been that of
‘working memory', alias short-term memory, or 'desk-top memory', i.e. how well people can
take in and hold on to information over a few minutes (normally meaningless information, to
maintain scientific purity). By the 1970's, Piagetian tests of ‘conservation' (e.g. of the volume
of a liquid as it is poured into a differently shaped container) and other candidates for the
status of 'new IQ tests' had turned out to correlate quite simply with the old IQ tests. Just so
today, 'working memory' has turned out, to the astonishment of experimental and cognitive
psychologists, to correlate as highly with g as the limited reliabilities and validities of
experimentalists' tests of it will allow. The relation is so striking that Kyllonen & Christal (1990)
and Salthouse (1993a) have even urged working memory itself to be the source of intelligence
differences; however, this cannot explain g's strong relations with IT tasks (which require no
working memory in any conventional usage of that term). Indeed, it has actually been known



for some while that doing well at Digit Span is best predicted by how quickly testees can take
in the target letters or numbers in the experiment (Dempster, 1981). (How easily people
recognize numbers presented for a few milliseconds was found to be quite the most important
determinant of whether they could recall numbers over an interval of a minute.) That working
memory correlates substantially with most other cognitive tests of the experimental laboratory
(e.g. Kyllonen, 1994, p.314) attests to nothing as much as the familiar correlational potency of
g itself. It can now be appreciated that experimental psychologists have been indirectly
concerned with the problem of the nature of intelligence all along, even if they abjured the
political incorrectness of relating their work overtly to IQ and psychometric g . Piaget's ideas
give no reason to link intelligence to experimentalists' working memory any more than to Digit
Span or biological ageing; yet these links that have been discovered suggest a fundamental
source of those intellectual developments of childhood that Binet and Piaget had noticed.

As intelligence yields key secrets of its nature, one very interesting problem remains. Just as Binet
had insisted, and as Spearman himself had actually found, sizeable non-g mental differences are
especially seen in people of higher g, MA and 1Q (e.g. in the Verbal-Performance distinction and
other bipolar contrasts - see Chapter 1). In line with Spearman's idea, researchers have sometimes
remarked it to be easier to distinguish independent and sizable differences in literary sensibilities,
scientific interests, sporting knowledge, historical curiosity and personality features among older and
brighter children (Anastasi, 1970; Brand et al., 1994). Does it help in understanding such
phenomena of 'differentiation’ if perceptual speed differences are thought to provide the main basis
of g differences?

Apparently the answer is 'yes'. For the relation between IT and g is itself stronger among lower-g
testees. This tendency had been observed from the earliest IT/IQ studies in Adelaide and Edinburgh
(Brand, 1979); and it is easy to confirm so long as testees range reasonably widely (Knibb, 1992).
IT/IQ correlations can easily be as high as .80 for testees around IQ 60 (with s.d. = 15), but they are
the usual .50 for young adult subjects of around IQ 110. Furthermore, Levy (1992) has observed that
the high IT/IQ r 's for lower-IQ testees may be artificially depressed because there is more
unreliability of performance found in the records of longer-IT subjects. Some psychologists have
proposed that mentally handicapped people, young children and elderly people should not be
included in IT/IQ studies because they "spuriously" inflate the IT/IQ r 's. But such methodological
concern reflects nothing but the egalitarian inclination of many psychologists to ignore g-differences
in the population as the major feature of the human condition and to concentrate psychology on
university psychology students who are easier to motivate and less disturbing of beliefs in natural
equality. Psychology should be about everyone - not about higher-1Q, middle class aspirants who
produce pleasing results for cognitivists, disunitarians and closet egalitarians. The proper thing to do
is to look at both sides of the coin: that g and intake speed have a true correlation of around .75 in
the full population; but that, even with efficient methods of IT-testing, the IT/IQ r drops to about
.55(13) when only young adults of normal intelligence are tested, and to around .30 in students
having 1Q's above about 115 (assuming s.d.'s are similar). Catherine Nicolson's (1995) study of 35
Edinburgh adults (mean age 23, "most....not undergraduates”) on a light-emitting-diode IT task
(developed by Deary et al., 1989) provides an example (see Figure I1,5): Nicolson's overall IT/IQ
correlation was -.64, but there was no correlation at all for the subjects in the top half of her IQ
distribution, and a correlation of -.80 in across the bottom half of the 1Q range.
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It has been a remarkable feature of twenty years' research on IT that so many investigators have
used undergraduate subjects and thus missed the clear-cut effects that are obtainable in relation to
g . In 1946, the distinguished U.S. psychometrician, Quinn McNemar, observed: "the existing
science of human behaviour is largely the science of the behaviour of sophomores" (Newstead,
1979, p.384). Sadly, despite today's staggering public outlays on psychology, this is remains true -
presumably because it suits most psychologists to keep their heads well and truly in the sand.

Yet even if IT-testing agrees with psychometric testing in finding g to be more important to
differences among the lower-1Q, and less unitary (i.e. less important in accounting for mental ability
variance) amongst higher-1Q testees, how can this be explained? One possibility, first advanced by
lan Deary in Edinburgh (see Brand, 1984), is to point to how intellectual 'investment opportunities'
change with development. The idea is that, once a person has reached a certain level of intelligence,
options present themselves that were not previously available, yet between which choice is
necessary (in terms of how time and energy are to be spent). Ingeniously, however, Michael
Anderson (1992; and see Brand, 1988) has suggested an alternative focus on detectability: this idea
is that the relation between intake speed and specific measures of verbal, spatial, logical, creative
and memory abilities might be likened to the relation between a tape-recorder and its tapes. Thus, a
user's tapes may be genuinely varied in their quality, in uncorrelated ways; but these quality
differences between them will hardly be noticed unless the tapes are played on a machine
(Anderson's 'Basic Processing Mechanism') that does not itself introduce random noise that makes
all the tapes seem of low quality. Anderson's idea is that a good level of mental speed (or 'basic
processing efficiency') does not cause differentiation of abilities in the higher-g range, but rather
allows differences that were always present to be observed. At lower levels of speed and g, a testee
will not be able to perform well on any mental tasks; whereas, if g is high, it can be detected that the
subject is better at some types of task than at others.

Deciding between the development and detectability hypotheses will depend largely on whether
differentiation occurs at higher levels of CA as well as IQ: for the development hypothesis requires
time over which investment and crystallization of gf can occur. The largest-ever study of
differentiation (drawing data from 10,000 13-16 year old schoolchildren in E ire) reports that mental
abilities themselves differentiate according to g more than to age and thus favours the detectability
hypothesis (Deary et al., in press). On the other hand, evidence from past studies is that the
development hypothesis is required to account for educational attainments and personality features.
It seems likely that differentiation of all kinds increases with both g and IT; and evaluating whether it
increases as a function of time x IT or of IT alone will depend on the age at which IT's own
developmental improvement is eventually agreed to stop. Whatever the final story, mental intake
speed will join psychometric g as a variable that will require close consideration, not neglect, by
genuine researchers of personality and individual differences.



Instead of uniting their forces against the vaunted 'mindlessness' and anti-realism of thought-
outlawing empiricists and language-worshipping idealists, twentieth-century researchers of
intelligence have tended to divide in their pursuit of the different approaches of Spearman or Piaget.
Meanwhile, many experimental psychologists and modern cognitive scientists have preferred to try
to neglect general intelligence altogether. Today it can be appreciated that the followers of
Spearman and Piaget were pursuing largely complementary approaches; and the emergence g¢f as
being linked to elementary information-intake solves historical problems that long beset both camps.

General intelligence is no longer just 'what the tests test' - whether the tests be those favoured by
Spearman or Piaget. Rather g is what develops, enables differentiation and perhaps itself
differentiates in the first twenty years of life and beyond. Its fundamental nature as speed-of-intake
may itself one day be broken down into sub-components - but these sub-components will be
systematically interdependent, not those of cognitive psychologists who are looking to break up g
into entirely independent processes. For g itself is a substantially unitary variable that is now known
to have strong connections with a wide range of procedures that can be indexing in common only
something like the capacity for taking in simple information and registering elementary perceptual
features of the world. The arch-critic of all 'reification of factors', Stephen Jay Gould (1981/82, p.
268) has declared his agreement that "under certain circumstances, factors may be regarded as
hypothetical causal influences." Today, it is surely time for Gould and supporters to admit that the
relevant circumstances have now arisen - or to spell out what further circumstances they would have
in mind. Nathan Brody (1992, p.349) has summarized the matter thus:

"The first systematic theory of intelligence presented by Spearman in 1904 is alive and well. At the center of
Spearman's paper of 1904 is a belief that links exist between abstract reasoning ability, basic information-processing
abilities and academic performance. Contemporary knowledge is congruent with this belief."

Perhaps even Binet himself would not have been too displeased: for at the very outset of his work on
intelligence, in 1890 (p.582, transl. J.B.Carroll), he had observed : "What we call intelligence in the
narrow sense of the term consists of two chief processes. First, to perceive the external world, and
then to reinstate the perceptions in memory, to rework them, and to think about them." Anyhow, with
today's advance to 'mental intake speed' in mind, renewed interest attaches to the question of how g-
differences arise in terms of the venerable influences of nature, nurture and their interaction with
each other. For, whatever biological influences may be at work, some types of ability will surely
reflect people's environmental familiarities - especially those familiarities that they have actively
cultivated - and thus yield the differentiation of intelligence that Binet had wished to recognize. .

CONCLUSIONS

1. Spearman's view of the generality and importance of general intelligence meant that he was relieved by
Binet's practical psychometric achievements and by the clear and strong g factors yielded by such mental
tests. Spearman was thereafter distracted from his early search for simple, information-processing
functions that might underlie intelligence - not least because intelligence itself could have been a patrtial
cause of superior performance on measures of sensory discrimination and attention.

2. Piaget's account of the development of intelligence through childhood allows for children's constructive
'interaction with the environment' in improving their 'schemas' of the world. However, it does not explain
abiding individual differences in general intelligence or the decline in fluid intelligence that often occurs in
old age. Like Spearman, Piaget left big gaps in his programme and did not attempt to vindicate his belief in
the developmental role of nature and maturation by using twin study.

3. Many measures of speed of intake of information correlate substantially with 1Q - notably Inspection Time
(IT). IT is the length of exposure needed by a subject to see target stimuli presented very briefly in a



tachistoscope (or, less satisfactorily, via a TV screen or miniature lights controlled by computer). IT
probably correlates at around -.75 with g if reliable measures are used and if subjects have the same range
of g levels as does the normal population (i.e. including the lower levels of g that are found in children, the
elderly and the mentally handicapped).

4. Such individual differences in intake speed probably play a major roles both in psychological development
and in differences in development. Intake speed differences (or processes close and causal to them) either
cause g differences or are just as affected by g as are dimensions of knowledge and reasoning ability. In
relation to general intelligence, mental intake speed is either basic to it, integral to it, or both. The g factor
emerges in a new light from research on IT: it can no longer be identified superficially with reasoning ability
or knowledge; and it is no longer just ‘what the tests test'.

ENDNOTES to Chapter Il

1. Prior to the development of factor analysis proper, Spearman had developed the 'tetrad' method for seeing whether a matrix
of correlations contained more than the g factor. He would calculate the product of any two correlations, rab and rcd; from it
he would subtract the product of the other available correlations, rac and rbd. If, over repeated (and indeed laborious)
calculations, any such product differences were non-zero, he would conclude that more factors than just g would be needed
to account for the whole pattern of intercorrelations in the matrix. For example, if tests a and b are especially highly
correlated because they both reflect (say) clerical ability as well as g, then the above exercise will yield a non-zero outcome.

2. To handle negative correlations, all correlations in the matrix may be squared; or one of the variables may be 'reflected’ (e.g.
extraversion can be renamed as introversion).

3. Evans and Waites (1981, p.129)) hope that Thomson's (1916) interpretation of mental tests' intercorrelations can stand even
when they admit Louis Thurstone's idea of several distinct abilities to have fallen. However, they make the same prediction
from Thomson's theory: "If this picture is correct then it should, in principle, be possible to devise a series of cognitive tests
each of which taps distinct cognitive systems, and which yield scores which are not mutually intercorrelated.” Evans &
Waites further cite the work of Stevenson et al. (1976) as having the promise that they seek; but still, today, there is no
battery of the requisite uncorrelated mental tests to have resulted from this work - any more than from J.P.Guilford's or
Howard Gardner's programmes (see Chapter I).) The noted behaviourist and psychometrician, Lloyd Humphreys (1971,
1994) maintains a similar view, that intelligence is 'the acquired repertoire of information, knowledge, and intelliectual skills
available to a person at a particular point in time: but from a 'repertoire’ it really should be possible to sample plenty of
routines without sampling others.

4. Like Binet, Spearman took the view that Binet's programme of multiple tests had succeeded because errors in one form of
assessment were roughly cancelled out by the errors made by the others. Spearman held that IQ probably correlated as high
as .90 with g . However, Spearman was concerned to identify the nature of g more closely if possible.

5. Prior to the big expansion of university education in the 1960's, IQ levels of students were probably around 140 - as would be
expected from the students being highly selected (as within the top 1% of the population in terms of academic achievement)
and 1Q correlating at .50 with educational attainment. Herrnstein & Murray (1994) consider that American universities may
have become progressively more selective by 1Q-type criteria throughout the twentieth century, but there is no direct
evidence for this proposition.

6. It is also tends to be forgotten that Thurstone himself had no objection at all to using factor analysis to seek the structure of
biological reality: he believed his own preferred 7 factors (at first hypothesized to be independent) were indeed more real
than g and just as heritable (e.g. Brand, 1984; Gould, 1981).

7. The declared opponent of unconditional reification, S.J.Gould (1981/1992, p.309) correctly observes: "The very fact that
estimates for the number of primary abilities have ranged from Thurstone's 7 or so to Guilford's 120 or more indicates that
vectors of the mind may be figments of the mind."

8. Kuhn's .80 correlation involved middle class 7-year olds of around 1Q 109. Her r 's were lower (.33 after unreliability
correction) for middle-class 11-year-olds of around 1Q 114 - a result indicative of differentiation of abilities at higher g levels
(see the last Sections of Chapters | and II).

9. Although Eysenck became Britain's best-known psychologist by the 1970's - and behind only Freud and Piaget in
international indices of how often work is cited in learned journals - he was not knighted. Eysenck had especially upset the
British establishment in the 1950's by being one of the first to suggest that Fascists and Communists might have something
psychologically in common (Eysenck, 1954). His autobiography, Rebel with a Cause (Eysenck, 1990) documents his many



anti-establishment involvements.

10. IT may show changes over such exposures as the 38,400 trials given to two subjects over 60 days by Deary et al., 1993; but
this is of little relevance to explaining IT differences as ordinarily tested.

11. Since a TV screen is 'refreshed' only at 25 milliscecond intervals, scheduled exposure durations are seldom achieved.
Precise computer-controlled durations of illumination are enabled by light-emitting diodes; but these produce much stronger
after-images and apparent movement effects than do T-scope presentations. Modern technology is much better at mimicking
processes of decision-making and output than at mimicking real-world input - this is probably the secret of why 'artificial
intelligence' remains a pipe dream.

12. Rose & Feldman (1995) found correlations by age 11 of around .30 for 167 children tested as infants with measures of visual
recognition memory. They note that "most of the infancy measures were related to perceptual speed." Such a degree of
forward prediction of child 1Q, across ten formative years, is usually exceeded only by using the IQ's of children's parents.

13. Correlations of -.35 typically found in student subjects correct into estimated correlations of -.55 for the full, normal range of
IQ's in young adults - e.g. Deary et al., 1989.
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NATURE IN NURTURE - the developmental
origins of g differences

Positions and phobias

Eugenics, Sir Cyril Burt. and Leon Kamin

Obstacles and objections to psychogenetic research
Seven major research programmes, eight new findings
Heritability estimates - why all the fuss?

OUTLINE

How do individual differences in intelligence come about? - For example, why is there (on average) a
difference of 12 IQ points between ordinary children who grow up in the same biological family? Perhaps
researchers will never find out. Perhaps it is a 'meaningless question'. And perhaps that is a very good
thing.

This chapter concerns the legendary 'nature-nurture controversy' about general intelligence. This long-
running debate - or, sometimes, non-debate - has been beset by:

1. (a) anxieties about the social and political implications that might seem to follow if g differences
were thought largely genetic;

2. (b) accusations of fraud against the leading mid-twentieth-century exponent of a largely
'hereditarian’ account of the g factor;

3. (c) protests that psychogenetic research is anyhow pointless. For these reasons geneticists have
fought shy of studying g ; and most psychologists have preferred their homely offices and high-1Q
subjects to the real-life study of twins and adoptees.

Anxieties about possible state interference in family life are considered in the context of interventions that
are made already, of future possibilities of genetic engineering, and of the improving aspirations of social
environmentalists. The question of fraud by researchers is serious - not least when it results in criminal
conviction and imprisonment; but science has its own answers to fraud so long as enquiry is allowed to
flourish. Methodological problems about nature-nurture questions are probably the most grievous for
science, so they are examined. The chief concern is with the popular suggestion that nature and nurture
are so complex in their ‘'ongoing interaction' as necessarily to defy the scientist.



The past decade has brought new researches from the USA, France and Finland. These allow estimates
of the importance of the parentally supplied environment, of the 'micro-environments' that children choose
for themselves, of genetic influences (some of them heritable), and of such ‘interaction effects' as can be
specified by would-be devotees. Ideological resistance to psychogenetic research has always been a
matter for shame and is now pointless. Today it is increasingly clear that the truth about g 's degree of
heritability must be sought, not shunned. Modern research into other human psychological differences
suggests that no alterations at all of heredity or environment would have much effect on average trait
levels in the population: g itself might be similar. Learning the truth is now easier than obscurantist
endeavour - not least because discouraging irresponsible parenthood is anyhow a natural objective for
theorists of both hereditarian and environmentalist persuasions.

There have always been psychologists who disagreed with Spearman and his intellectual
descendants in the London School. Many of today's psychologists view with alarm the
possibilities that intelligence is either substantially unitary or closely associated with speed
of intake of elementary information. For many psychologists, it has been a cardinal
principle to dispute (if they could not ignore) both the 'positive manifold' of mental test
correlations that licenses talk of g (see Chapter 1) and the association of general
intelligence (g ) with 'inspection time' (IT) (see Chapter 2). Such leading American
educational psychologists as Howard Gardner and Robert Sternberg continue to cavil at
the London School claim for the centrality and underlying simplicity of g .

However, though he is the best-known student of Louis Thurstone, the original
disunitarian, John Carroll (1993) has concluded that g differences create correlations
between hundreds of mental tests in hundreds of studies (see Chapter 1); and the British
experimental psychologist, Patrick Rabbitt, has acknowledged a strong link between g and
Inspection Time (Nettelbeck & Rabbitt, 1992) (see Chapter 2). Despite objections and
fixed ideas, research on test inter-correlations and basic processes has at least continued;
and today there is probably increasing agreement on the importance of g differences
across lower ability levels and on the 'differentiation’ of the more varied ability and
personality profiles of higher-g people (e.g. Brand et al., 1994). It was only on another
type of question, about the developmental origins of g differences, that twentieth-century
psychologists would quite largely abjure their usual principle that 'further research is
necessary' - at least so long as the taxpayer foots the bill.

This question, about g 's heritability, concerns the respective involvement of three broad
influences: genetic (G) differences, environmental (E) differences, and more or less
complex 'interactions’ and ‘covariation' of g and E variables (especially ‘G x E ' and
'G,EcoV') are the main ways in which people's g differences might be produced. These
three broad types of influence bear comparison with those that have appealed
respectively to people of differing philosophical persuasions.

1. (i) Rationalists (who find key truths 'self-evident' to human reason) and
hereditarians put more stress on ‘hard-wired' human faculties and individual
differences and on the fundamental abilities (or inabilities) that result: they incline to
accept genetic provision of abilities.

2. (i) Empiricists stress the role of the environment and of our conditioning (or other
similarly passive experience): they presume experience is the prime contibutor to
our kowledge and to our natures.



3. (iii) Idealists prefer to invoke more active, on-going constructions that usually
involve language and society and often a semblance of a person (of unspecified
genetic ancestry, but still available to do all the necessary perceiving and
interacting).

Given the relatively distinct nature of the three options, an important stratagem for any one
party to the argument is to dismiss the other two options as old-fashioned or simple-
minded: if any two of the theoretical sources of human variation cannot deliver, then the
remaining option has a field day. Importantly, preventing new research can be a useful
tactic in this process.

Sensitivity about nature / nurture enquiries is very proper. Before the Nazi period, there
had been optimism among progressive people that genetically based features of humanity
could be steadily improved - even if not transformed overnight, as the discredited
doctrines of Jean Lamarck (1744-1829) had once promised. Britain's leading Liberal,
Asquith (later Prime Minister), spoke for many when he asked "What is the use of an
Empire if it does not breed and maintain in the truest sense of the word an Imperial race?"
(Webb, 1901).(1) Eugenics (selective procreation)(2) offered one answer to the growing
urban squalor of turn-of-the-century Europe. (Prohibition of alcohol seemed the obvious
alternative for impoving the human condition without vastly increasing the burden of debt
on future generations; but the USA would try even this drastic measure without success.)
Thus Ronald Fisher (1890-1962), the British statistician and pioneer of the science of
population genetics declared (1913/14): "Darwinism is not content to reveal the possible,
perhaps the necessary destiny of our race; in this case the method is as clear as the
detail; the best are to become better by survival." To Fisher, as to Galton, genetic factors
contributed at once to the individualism, the hierarchy and the successful functioning of
human society; and they pointed the way to improvement, if desired. In the 1930's, Aldous
Huxley, who had memorably satirized statist utopianism in his Brave New World (Huxley,
1932), embraced eugenics as the long-term answer to rising unemployment;(3) and the
Marxist geneticist, J.B.S.Haldane (1938), was another of many to see eugenic policies as
useful in counteracting what, in the aftermath of the attrition of talent in World War |, was
feared to be a declining level of national intelligence. Such ideas were to have wide
popularity and lasting impact: compulsory sterilization of supposedly mentally defective
girls was still being practised in Virginia as late as 1972. After 1945, however, among the
intelligentsia, to deem a characteristic ‘genetic' seemed relatively pessimistic: for by then
the drawbacks of eugenics were becoming clear, as follows.

1. (i) Because of such complexities as recessive genes, which could transmit
characteristics invisibly across generations, enouraging responsible parenthood
might take a long time to have any effect on national levels of psychopathology and
mental retardation.

2. (i) It is not clear how to motivate people decisively towards eugenic parenting when
welfare states shoulder much of the financial responsibility for medical and
educational casualties. (Not even munificence is required to support welfare states:



present-day voters provide the funds chiefly on the assumption that they and their
children will be well looked after in their turn.)

3. (iii) Today, 'reform eugenics' (e.g. Kevles, 1985; Paintin, 1995) involves only
voluntaristic measures that involve no state inducements: its procedures are those
of carrier detection, eugenic counselling, control of environmental mutagens,
preimplantation diagnosis of inherited abnormality, legal (and, in Britain, state-
funded) abortion, the provision of opportunities for women themselves (or, in
Britain, their medical advisers) to select suitable sperm donors, and ova transplants.
Even so, eugenics necessarily involves some people realizing that their own
attributes and tendencies are effectively being deselected by others - whether the
disfavoured conditions are thalassemia, cystic fibrosis, Duchenne muscular
dystrophy, adenosine deaminese deficiency, Lesch-Nyhan syndrome, premature
baldness or short-sightedness. At present the wishes of non-Western women for
fewer daughters and more sons are held in check by the expense of artificial
inseminati