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Preface

Few scientific issues arouse as much public inter-

est, emotional heat, or general confusion as the

so-called “IQ controversy.” Indeed, those who have

ventured to express opinions about the meanings
or causes of individual differences in intelligence test scores have
sometimes found themselves embroiled in disputes considerably
more violent than they bargained for. Consider, for example,
the experience of Harvard psychologist Richard Herrnstein, who
in 1971 attempted to summarize some basic facts about 1Q tests
in an article for the popular Atlantic Monthly magazine.

Here, Herrnstein argued that 1Q scores have proven to be
reasonably accurate predictors of people’s occupational levels,
and thus of differences in social class. He also cited evidence
which seemed to indicate that genetic factors are more impor-
tant than environmental ones in producing different 1Q scores,
and hence differences in social class. Further, he warned that,
ironically enough, this apparent prepotency of heredity over
environment might become even greater if social progress were
to be made toward the equalization of all people’s environments.
That is, if everyone has the same environmental advantages, then
differences in their innate abilities will perhaps loom proportion-
ately even larger than they do now.

Herrnstein did not advocate this as a desirable consequence of
greater environmental equality, but simply pointed to it as a pos-
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sibility that might have to be reckoned with in the future. More-
over, he took pains to argue that the available genetic evidence
had no bearing on the potentially explosive racial question, and
did not rule out a completely environmentalist explanation for
the somewhat lower average 1Q) scores obtained by black than by
white Americans.

Herrnstein’s article aroused a large but generally decorous
response, both pro and con, from fellow scientists who flooded
the Atlantic with letters to the editor.? In general, these repre-
sented the sort of thoughtful response he had hoped to stimu-
late. By raising the IQ issue in the popular press, however,
Herrnstein also touched off a more irrational and disturbing
public reaction.

In Boston, radical college students promptly distributed leaf-
lets entitled “Fight Harvard Prof’s Fascist Lies,” and staged a
demonstration outside the Atlantic’s editorial offices to protest
the publication of Herrnstein’s article.® Soon thereafter Harvard
radicals initiated a “fall offensive” against Herrnstein by plant-
ing non-enrolled demonstrators in his lecture classes. “Wanted
for Racism” posters bearing his photograph appeared on cam-
pus, accusing him of “misusing science” in support of “racial
superiority, male supremacy, and unemployment.” When he tried
to deny these unwarranted and irresponsible charges at a public
meeting, he was heckled from the floor as a “political reaction-
ary,” and as he left the hall a member of the audience threat-
ened to stab him some night in the Harvard Yard.

Herrnstein’s reputation with student radicals spread through-
out the country, and even rose to plague him when he visited
the University of Iowa to lecture on animal psychology, a topic
far removed from the issue of intelligence testing. Activist groups
there circulated slanderous leaflets like those in Boston, and
packed the auditorium with demonstrators before his scheduled
talk. As Herrnstein approached the lecture hall he heard some
three hundred people inside rhythmically shouting “We want
Herrnstein,” and decided to follow police advice by departing in
an unmarked car. Two weeks later, he felt compelled to cancel
another scheduled talk on animal psychology, at Princeton Uni-
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versity, because of threatened violence by demonstrators.

Herrnstein’s persecution is not the only recent example of
improper response to the 1Q controversy, nor has all of the mal-
feasance been on the “radical” or anti-testing side. As the follow-
ing pages will document more fully, some individuals have in
fact done what Herrnstein was falsely accused of, by drawing
unwarranted racist conclusions from ambiguous scientific evi-
dence concerning the genetics of intelligence. In one of the more
spectacular scientific news stories of the 1970s, an eminent sup-
porter of IQ testing whose studies were widely accepted as pro-
viding the best available evidence in favor of the genetic factor
was found guilty of fraudulently fabricating his data. In short,
culpability and virtue have been confusingly mixed among the
participants in the 1Q controversy, just as the scientific evidence
regarding it has been mixed.

Any attempt to deal rationally with the 1Q controversy must
recognize that it entails two logically distinct but practically inter-
related disputes. First is the so-called “nature-nurture” question,
which asks the degree to which individual differences in intelli-
gence are attributable to hereditary and congenital factors
(“nature”) on the one hand, or to environmental factors (“nur-
ture”) on the other. Nearly all scientists agree that both factors
play some role, but they differ as to the relative importance which
should be assigned to each. Inasmuch as differing opinions on
this question point logically to differing social policies for
improving the overall levels of intelligence in society, the debate
can become hotly politicized, as it was made by Herrnstein’s rad-
ical antagonists.

The second disputed issue concerns the validity of the tests
actually used to measure intellectual ability. “Intelligence” is not
a simple quantity, susceptible to straightforward measurement
in the way that height and weight are. Any measure of it inevi-
tably entails a complex series of assumptions about what intelli-
gence is and how it manifests itself. And while all of the currently
most popular tests have demonstrated a certain degree of prac-
tical usefulness, at least in some situations, disagreement still exists
over exactly what it is they measure, and whether they measure
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the same thing for all populations of subjects. Some strongly
question the propriety, for example, of using a test that was orig-
inally developed for a basically white, middle-class population to
estimate the intelligence of children from cultural minorities.
When differing opinions on questions like this are compounded
by the differing possible attitudes toward the nature-nurture issue,
a bewildering array of final positions on the general 1Q contro-
versy emerges.

This book attempts to ease if not remove the bewilderment by
examining the two aspects of the IQ controversy from a bio-
graphical and historical perspective. Questions concerning intel-
ligence and its origins inevitably strike close to some of the deepest
questions people may have about themselves—about what their
“true” abilities may be, for example, or about what they would
have turned out like had they had different parentages or
upbringings. Biographies of the protagonists in the IQ contro-
versy often reveal life circumstances which led them to consider
these kinds of questions particularly seriously, and to favor cer-
tain kinds of answers over others. Thus a biographical approach
helps show how disparate but equally sincerely held attitudes
toward the IQ controversy can be adopted by generally reason-
able people.

This book’s historical perspective will show that the recent 1Q
controversy is but the latest phase of a debate which has been
going on for a very long time now. Attempts to resolve the nature-
nurture question today still rely on basic techniques and argu-
ments that were developed over a century ago, and, despite
innumerable refinements of method and conception, many of
today’s pronouncements are really echoes of much older voices.
Moreover, historical analysis shows that modern intelligence tests
are the complex outgrowth of at least two separate research pro-
grams—their having been originally conceived of as potential
devices for detecting inheritable genius in young adults, but first
successfully developed as measures of mental retardation in chil-
dren. Many of the ambiguities and disputes surrounding intel-
ligence tests today derive from a confusion of the aims and ideas
of these two programs. By understanding these and other his-
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torical factors, we are granted a clearer view of the complexities
underlying the present 1Q) controversy.

The chapters of this book follow a roughly chronological
sequence, with Chapter 1 introducing the general nature-
nurture controversy through the biographies of John Stuart Mill
(1806—1874) and Francis Galton (1822—-1911). These two English
child prodigies grew up to develop diametrically opposed theo-
ries to account for their own—and everyone else’s—intellectual
abilities. Galton, the proponent of hereditary explanations, first
popularized the very phrase “nature and nurture,” and invented
many of the experimental techniques still used to try to distin-
guish between the effects of the two factors.

Galton also originated the idea of the intelligence test, and
Chapter 2 opens with an account of his generally unsuccessful
attempts to develop workable tests. The main part of the chapter
is devoted to the life and work of Alfred Binet (1857—-1911), the
French psychologist who succeeded where Galton had failed.
Starting with aims and assumptions more like Mill’s than Gal-
ton’s, Binet pioneered the approach to intelligence test construc-
tion that is still generally followed today.

Binet died before he could fully develop or perfect his tests,
however, and Chapters 3 and 4 describe the men and ideas pri-
marily responsible for the evolution of intelligence testing fol-
lowing his death. Chapter 3 tells how Binet’s immediate successors
adopted his testing methods but promoted an interpretation of
test results more in line with Galton’s basic philosophy. Chapter
4 describes the three American psychologists who made intelli-
gence testing the influential and nearly ubiquitous industry it
remains today.

Chapter 5 returns to the nature-nurture question, with an
account of how twin studies (another idea of Galton’s) have
recently been used—and misused—in attempts to sort out the
separate influences of heredity and environment on IQ) test scores.
Arthur Jensen and Leon Kamin, two outspoken and opposing
voices of recent years, are shown to be the modern counterparts
of Galton and Mill, respectively. The conclusion offers a per-
sonal assessment of the current state of the IQ controversy.
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Research for this book was both begun and ended in England,
with the generous support of Leave Fellowships from the Can-
ada Council in 1976-77, and from the Social Sciences and
Humanities Research Council of Canada in 1983—84. In between,
two small research grants from York University’s Faculty of Arts
helped a great deal.

Professors Arthur Jensen and Leon Kamin were extremely
gracious in providing information about themselves and their
work for Chapter 5. Norman Endler and Theta Wolf com-
mented helpfully on parts of the manuscript, and the editorial
staff at Norton—Mary Cunnane, Donald Fusting, Debra Makay,
and Katie Nelson—offered their customary invaluable services.
Seth Fancher assisted ably with the proofreading.

My special thanks go to Michael Sokal, who went beyond the
call of duty and friendship alike in providing a detailed and always
constructive commentary on the entire manuscript. He did his
best to make a historian out of a psychologist—not always the
easiest of tasks.

My interest in many of the figures discussed in this book was
stimulated and maintained through contacts with my friend
Bernard Norton. To the immense sadness of all who knew him,
and to the great loss of British history of science, Bernard died
in December of 1984. This book is dedicated to his memory.









The Nature-Nurture
Controversy

In 1760, the musician Leopold Mozart was

astounded when his four-year-old son wrote out

a “concerto” for harpsichord, ink-bespattered and

too difficult for anyone to play, but completely
correct musically. This was but one of several signs that con-
vinced Leopold that God had entrusted him with the care and
upbringing of an extraordinary genius. He abandoned his own
serious professional ambitions to devote himself instead to the
musical education of his son, and to the promotion of his son’s
career. In due course, Wolfgang Amadeus Mozart (1756—-1791)
became not only the most celebrated child prodigy in Europe,
but also the greatest composer of his time.

More than a century later, the linguist and college professor
Leo Wiener became unhappy with the formal educational
opportunities available for Ais young son, who had already learned
to read at home at the age of three. Leo undertook to educate
the boy himself, communicating his own broad knowledge and
interests during breaks from his work. When finally released into
the ordinary academic world, Norbert Wiener (1894-1964) was
admitted to Tufts College at age eleven, and then gained national
recognition as a fourteen-year-old graduate student at Harvard.
As a man, he became internationally famous as a mathematician
and originator of the science of cybernetics.

These two cases followed a similar pattern: children who showed

1
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early sparks of ability, which were detected by knowledgeable
parents who followed up with specialized training. Despite the
similarity, however, Leopold Mozart and Leo Wiener arrived at
very different explanations for their sons’ successes. Leopold
Mozart had no doubt that his son had been born with an unpar-
alleled degree of musical ability, the flowering of which was merely
facilitated somewhat by his careful nurture. Leo Wiener, asked
by a reporter to account for Aus son’s accomplishments, replied,
“It 1s nonsense to say, as some people do, that Norbert [and his
sisters] are unusually gifted children. They are nothing of the
sort. If they know more than other children of their age, it is
because they have been trained differently.”!

Neither of these explanations i1s unassailable, of course. On
the one hand, Leopold Mozart provided his son with a stimulat-
ing environment in a musical household from birth onward, and
it may be argued that he grossly underestimated the influence
of that environment and the specialized instruction he was so
unusually qualified to give. On the other hand, the elder Wiener
may well have underestimated his son’s native gifts. Norbert
Wiener himself, while acknowledging the influence of his father’s
teaching, came to believe that he had been born with greater
than average ability, which made him particularly responsive to
his father’s tutelage. He pointed to the failure of his younger
brother to respond as well as he had to his father’s training as
one indicator of the insufficiency of education alone.?

Such are some of the complexities of the “nature-nurture con-
troversy” as it pertains to the origins of human abilities. In vir-
tually all documented cases of child prodigies, some early sign
of ability (indicating the child’s “nature”) has been accompanied
by a program of specialized and intense training (the “nurture”).
Further, modern psychologists and experts on child develop-
ment continue to disagree about the relative importance of these
two factors, much as the Mozart and Wiener fathers did. In the
summer of 1981, for example, two psychologists were asked to
comment on Ruth Lawrence, a ten-year-old mathematical prod-
igy in England. Taught completely at home by her computer-
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expert father, she had received the top marks in England’s
national mathematics examinations, designed for students some
six years older than she. One of the experts emphasized her spe-
cial training, as compared to normal educational programs: “What
she did is unusual only because we [normally] damage our chil-
dren so badly from the start. We repress their initial ability; chil-
dren are taught things as if they are incompetent, or that things
are difficult and can’t be done.” The second expert emphasized
the inability of training to transcend the limits set by natural
ability: “I think that most of the evidence points to the fact that
genius is an inborn phenomenon. You can train someone in a
particular skill, but that doesn’t constitute genius.” These two
comments are not entirely irreconcilable, of course, but they do
represent the contrasting viewpoints of two modern protago-
nists in the nature-nurture controversy.

As it happens, most of the scientific terms, techniques, and
lines of argument which characterize the modern nature-nur-
ture controversy were laid out more than a century ago by a pair
of Englishmen who had both been impressive child prodigies
themselves. Both had intellectually eminent forebears, pointing
to a possible genetic factor in their own abilities, and both received
the intensive early training common to most prodigies. Yet one,
John Stuart Mill (1806—1874), came to believe passionately in
the preeminent power of environment and circumstance to pro-
duce all of the major differences between people in ability and
character; while the other, Francis Galton (1822—-1911), was just
as fervent on the opposite side.

Advocate of an associationistic psychology which emphasized the
experiential basis of all human knowledge, Mill was openly con-
temptuous of the nativist argument, writing, “Of all vulgar modes
of escaping from the consideration of the social and moral influ-
ences on the human mind, the most vulgar is that attributing the
diversities of human conduct and character to inherent original
natural differences.” Consistent with these beliefs, Mill argued
that the greatest differences between races and sexes, as well as
between individuals, are due to environmental and circumstan-
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tial factors. Sometimes called “the patron saint of liberty,” Mill
and his arguments are still widely cited by supporters of the nur-
ture side in the nature-nurture controversy.

Galton came to a diametrically opposed explanation of differ-
ences in human ability, whether between races, sexes, or individ-
uals. His contempt for the environmentalist view matched that
of Mill for the nativist:

I have no patience with the hypothesis occasionally
expressed, and often implied, especially in tales written
to teach children to be good, that babies are born pretty
much alike. . .. It is in the most unqualified way that I
object to pretensions of natural equality. The experi-
ences of the nursery, the school, the University, and of
professional careers, are a chain of proofs to the con-
trary.’

The first person to argue strenuously that the major psycholog-
ical characteristics are inherited as well as innate, Galton first pop-
ularized the expression “nature and nurture,” and developed
many research techniques still used by behavior geneticists today
in his attempts to demonstrate the great influence of the former.
He originated and named the eugenics movement, whose pur-
pose is to improve the hereditary quality of the human race by
following selective breeding practices. In the service of eugenics,
he also originated the basic idea for the intelligence test, which
he envisioned as a tool for selecting the most able young men
and women for eugenic breeding.

Examination of the early lives of Mill and Galton shows that
they were led by their experiences to respond very differently to
their own precocity, and in ways that clearly foreshadowed their
mature views. Thus their childhood biographies serve as excel-
lent prefaces to a discussion of the fundamental issues in the
nature-nurture controversy, and also help to explain how two
very able people can sincerely come to disagree so sharply on
those issues.




THE NATURE-NURTURE CONTROVERSY 5

John Stuart Mill (1806—-1874) (National Portrait Gallery,
London)

JOHN STUART MILL: THE MAKING OF AN
ENVIRONMENTALIST

John Stuart Mill was deliberately reared to be a
monument to the power of education, by a father with attitudes
similar to Leo Wiener’s. James Mill (1773-1836) was not only an
outstanding scholar, but also the principal spokesman for the so-
called “utilitarian” or “philsophical radical” school founded by
his mentor Jeremy Bentham (1748—-1832). To achieve their goal
of bringing “the greatest good to the greatest number,” Mill and
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"Bentham wished to make government more responsive to the
interests of the great masses of people. Ultimately and ideally
this would require extending them the right to vote—restricted
at the time in Britain to landowners. First, however, the masses
would have to be educated to assume power responsibly. The
recent bloody excesses of mob rule in the French Revolution
seemed evidence to many of the total unsuitability of the poor
for political responsibility. To make their case, the Benthamites
would have to prove the power of education. Accordingly, they
strongly supported experimental educational programs of many
kinds. As a demonstration of the extent to which learning could
potentially be accelerated, James Mill personally undertook the
tutelage of his eldest child John.

Beginning at an age before John could remember, he and his
father worked at the same table, while James conducted lessons
during breaks from his own voluminous writing. Training in
Greek began at age three, with John memorizing the English
definitions of Greek words that had been written on cards—thus
indicating that he already could read English. He quickly pro-
ceeded to translating actual Greek classics, beginning with Aesop’s
Fables. By the age of eight, John’s reading had included the orig-
inal Greek versions of the whole of Herodotus, much of Xeno-
phon, and the first six dialogues of Plato (though he later candidly
confessed that he had not quite understood some of the Plato on
first reading). At age eight he started on Latin, which he was
required not only to learn himself but also to teach to his younger
sister. By twelve, he had both read and taught the major Latin
classics, and in after-dinner lessons had learned mathematics
through the differential calculus.

James Mill was an exacting taskmaster; an otherwise admiring
friend once called him “excessively severe” and noted that “no
fault, however trivial, escapes his notice; none goes without
reprehension or punishment.”® But at the same time James tried
to ensure that his training was wuseful, and involved more than
the mere exercise of memory. He always discussed the meaning
of the classics with his son, and saw to it that formal study was
augmented by ample reading in English books John chose him-
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self. Writing was also encouraged, and throughout his child-
hood John produced a series of historical sketches, culminating
in a book-length “History of the Roman Government” when he
was twelve. He also dabbled in the writing of verse—a literary
form not much esteemed by his practical father, but which he
permitted for the characteristic reason that “people in general
attached more value to verse than it deserved, and the power of
writing it was, on this account, worth acquiring.”” *

James Mill gave further practical emphasis to John’s educa-
tion by engaging him at an early age as an assistant in his own
professional scholarship. When James Mill's massive History of
India was being readied for publication in 1817, eleven-year-old
John read the manuscript aloud as James corrected the galley
proofs. A much more remarkable collaboration occurred two years
later, as James Mill wished to produce a readable account of the
theory contained in his friend David Ricardo’s classic but mon-
umentally obscure writings on economics. Each day, on a walk
with John, James would lecture on some aspect of this difficult
subject. The next day, John would produce a written account of
the lecture, which, he noted, “[my father] made me rewrite over
and over again until it was clear, precise, and tolerably com-
plete.”® In due course, James used the collection of his son’s
accounts as the basis of his own popular book, Elements of Political
Economy. The subject of logic was worked through in a similar
way, but here the written accounts would later serve as the start-
ing point for John’s first published book, A System of Logic, com-
pleted in 1843. When James wrote his psychology textbook,

* James Mill was notorious for an unsentimental practicality, which extended
well beyond his disdain for poetry. The Oxford Book of Literary Anecdotes (New
York: Simon and Schuster, 1975, p. 184) provides an amusing if somewhat
macabre example. Bentham had willed his body for scientific dissection, and
shortly after his death Mill told a friend of a rumor that a virtually unfreezable
oil had been synthesized from Bentham’s head. Mill conjectured that such a
substance might prove useful for the oiling of chronometers in ships exploring
the arctic. His friend quashed this plan by replying “The less you say about that,
Mill, the better it will be for you; because if the fact once becomes known, just as
we see now in the newspapers that a fine bear is to be killed for his grease, we
shall be having advertisements to the effect that a fine philosopher is to be killed
for his oil.”



8 THE INTELLIGENCE MEN

Analysis of the Phenomena of the Human Mind, he proudly reported
that sixteen-year-old John had been his only constructive critic.

In general, John Mill received a supremely powerful and use-
ful academic education. At age seventeen he was entreated by a
professor friend to enroll at the prestigious Trinity College,
Cambridge—the college of Isaac Newton and, later on, Francis
Galton—where he could mingle with the nation’s intellectual and
social elite. The Mills politely declined, however, because of the
difficulty the agnostic John would have had in subscribing to the
articles of the Church of England (then required of all matricu-
lated students at Cambridge and Oxford) and because he was
already the academic superior of most university graduates. James
Mill had in fact succeeded in turning out an intellectual prodigy.
In assessing the effect of his education from the perspective of
middle age, John concluded: “Through the early training
bestowed on me by my father, I started, I may fairly say, with an
advantage of a quarter of a century over my contemporaries.”

John Mill’s education also had some drawbacks, however. His
father assiduously kept him away from the intellectually contam-
inating influence of ordinary schoolboys, so John grew up with-
out benefit of the rough and tumble activities which help most
boys to acquire a practical and social knowledge of the world.
He grew up in a strictly intellectualized atmosphere, where he
learned, as he put it, much more how “to know than to do.”10 It
took him much longer than normal to learn to dress himself or
tie a knot, and when he visited France at age fourteen his hostess
was astonished to discover that he could not yet brush his own
hair. A lack of practical ability continued to plague him through-
out his life, as he was always heavily dependent upon his mother,
wife, or stepdaughter for meeting the everyday necessities.

Unsurprisingly, John also grew up socially maladroit. The wife
of a colleague of James Mill left one vivid description of John as
a child:

Little Mill makes more observations than almost any
child I ever saw who was crammed, but they are always
in slow measured tones, and delivered with the air of a
person who is conscious of his superiority, and if you
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hazard an observation in return you are perhaps assured
that “the authorities will not bear you out in what you
have asserted.”"!

It was ironic that “Little Mill” left such a priggish impression, for
in truth he held a very modest impression of his own abilities.
His father, for fear that he might develop the reprehensible habit
of “self-conceit,” never allowed John to be praised for his accom-
plishments, or even to hear himself compared with others his
age. Of course, this also meant that young John lacked any
information to help him assess the impression he made on oth-
ers or to guide him in tailoring his social behavior.

One of the most memorable passages in Mill’s autobiogra-
phy—and a key to his entire adult personality and outlook—tells
how his father finally gave him his first inkling of his true intel-
lectual status:

I remember the very place in Hyde Park where, in my
fourteenth year, on the eve of leaving my father’s house
for a long absence, he told me that I should find, as I
got acquainted with new people, that I had been taught
things which youths of my age did not commonly know;
and that many persons would be disposed to talk to me
of this, and to compliment me upon it. What other things
he said on this topic I remember very imperfectly; but
he wound up by saying, that whatever I knew more
than others, could not be ascribed to any merit in me,
but to the very unusual advantage which had fallen to
my lot, of having a father who was able to teach me,
and willing to give the necessary trouble and time; that
it was no matter of praise to me, if I knew more than
those who had not had a similar advantage. ... I felt
that what my father had said respecting my peculiar
advantages was exactly the truth and common sense of
the matter, and it fixed my opinion and feeling from
that time forward.'?

Thus John Mill came to see his father’s educational experi-
ment as a great success, at least in the intellectual realm. He
believed he was living proof that virtually anyone could be taught
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virtually anything, given ideal conditions. Even as an eminent
adult he argued, with complete sincerity, that natural gifts had
had little to do with his success, because he had few such gifts:
“If I had been by nature extremely quick of apprehension, or
had possessed a very accurate and retentive memory, the trial
would not have been conclusive; but in all these natural gifts 1
am rather below than above par. What I could do, could assuredly
be done by any boy or girl of average capacity and healthy phys-
ical constitution.”!?

Similarly, however, Mill attributed his weaknesses to failures
in his education and upbringing: he blamed his clumsiness on a
lack of practical exercise, for example, and his early social inept-

itude (which he later took pains to correct) on a lack of outside |

company. When he experienced a painful “mental crisis” in young
manhood, and worked his own recovery partly through his dis-
covery of Romantic poetry, he blamed his breakdown on the fact
that he had never been trained to cultivate the feelings along
with the intellect.

From an outside perspective, of course, one may question the
accuracy of John Mill’s self-assessment—noting that his very lack
of experience with other young people made it impossible for
him to judge whether he was comparatively “below par” or not.
One may also note, like Norbert Wiener, that Mill’s younger sis-
ters and brothers, who received educations similar in many ways
to his own, never reached his own level of accomplishment. The
important point, however, was that Mill himself believed he was
primarily the product of his environment and training, and he
generalized this into a view of all people as creatures of circum-
stance, potentially almost indefinitely malleable to early environ-
mental influences. This view was clearly echoed in the
associationistic psychology Mill espoused as an adult, and which
underlay his many influential social and political writings.

MiILL’S ASSOCIATIONISTIC PSYCHOLOGY

John Stuart Mill prescribed what he saw as the
essentials for a science of psychology in his first published book,
A System of Logic, in 1843. He continued to comment on psychol-
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ogy in seven revisions of the Logic, and in a series of other works
throughout his life.'* His starting point, as it had been for his
father and for many other English philosophers over the pre-
ceding 150 years, was the associationism of John Locke (1632—
1704). Locke had assumed that the human mind at birth is like
a tabula rasa, or blank slate, with the capacity for receiving and
recording permanent impressions of the events which it experi-
ences. Mill expressed this capacity as follows:

Whenever any state of consciousness has once been
excited in us, no matter by what cause; an inferior degree
of the same state of consciousness, a state of conscious-
ness resembling the former, but inferior in intensity, s
capable of being reproduced in us, without the pres-
ence of any such cause as excited it at first. Thus, if we
have once seen or touched an object, we can afterwards
think of the object though it is absent from sight or
from touch.'®

As Mill summarized, “every mental impression has its idea,” and
the idea may be called to consciousness as a memory, indepen-
dently of the original impression which produced it.

The major subject of Mill’s psychology was the flow of impres-
sions and ideas through consciousness, which he argued was
determined by the manner in which individual ideas have become
interconnected, or associated with one another. A particular
impression may give rise to a whole chain of ideas or associations
that have become connected with its idea, according to just three
basic laws of association:

The first [law] is, that similar ideas tend to excite one
another. The second is, that when two impressions have
been frequently experienced (or even thought of) either
simultaneously or in immediate succession, then when-
ever one of these impressions, or the idea of it, recurs,
it tends to excite the idea of the other. The third law is,
that greater intensity in either or both of the impres-
sions, is equivalent, in rendering them excitable by one
another, to a greater frequency of conjunction.'®
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Thus, according to the first law, commonly called the law of
association by similarity, the idea of one kind of a flower, such as a
rose, tends to arouse that of another, such as an orchid. The
second law, association by contiguity, dictates that the smell of a
rose, experienced by itself, will tend to call up a memory of the
sight of a rose, since the sight and smell have been frequently
experienced together in the past. The third law, that of intensity,
concerns the speed and strength with which associations are
formed by similarity or contiguity. If the first roses one experi-
ences are particularly bright-colored and odiferous, the associa-
tion between their smell and sight will become established more
quickly and strongly than if the original impressions are milder.

To this point, Mill’s psychology was no more than a recapitu-
lation of the views of his predecessors. He introduced some orig-
inal theorizing of his own, however, when he considered a class
of mental phenomena known as complex ideas. Complex ideas
supposedly occur when two or more simple, original ideas become
so closely associated as to act as a single unit. Earlier theorists,
most notably Mill’s father, had tended to think of the coales-
cence as the simple sum of its individual constituents; the com-
plex idea of a “house,” for example, was seen as simply the sum
of all the ideas of brick, mortar, planks, glass, and so on which
form the constituent parts of a house. John Mill believed this
was not enough, that complex ideas could be and often were
something more than just the sum of their constituents. The idea
of a house includes meanings quite above and beyond those of
its individual physical components, such as “a place to live.”

Thus, according to John Mill, a process he called mental chem-
istry often occurs: “When many impressions or ideas are operat-
ing in the mind together, there sometimes takes place a process
of a similar kind to chemical combination.”!” When mental
chemistry occurs, a complex idea may emerge which has new
properties independent of its individual components, just as water
has properties very different from those of the hydrogen and
oxygen which compose it.

Mill believed that the workings of mental chemistry compli-
cate the task of a psychologist greatly, because the emergent
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properties of complex ideas are not easily deducible in advance,
but can only be determined by actual experiment and observa-
tion. A great deal of experimental work on the actual fusion and
compounding of myriad simple ideas therefore had to be done,
before psychologists could have a reasonably complete inventory
of the products and processes of association.

Thus Mill regarded associationistic psychology as incomplete,
requiring much further time and effort to determine for certain
how far it could ultimately go in explaining mental life. The ques-
tion of its ultimate range of applicability arose in two forms. First
was the issue of the extent to which the contents of a person’s
consciousness are the results of experience and association, as
opposed to being “innate ideas” or other inborn responses. Sec-
ond was the question of the role of experience and association,
as opposed to innate or constitutional factors, in determining
psychological differences among people. In neither case could
Mill provide an unequivocal, proven answer. Consistent with his
upbringing, however, he believed that associationism could ulti-
mately go very far—much farther than most people thought. He
offered several lines of argument to support, if not to prove, his
contention.

Mill argued, for example, that associationism could ade-
quately account for many of the ideas traditionally regarded by
philosophers as innate and independent of experience, such as
“infinity.” Apparently a necessary aspect of our concepts of space
and time, “infinity” is never immediately experienced as an entity.
Thus, many philosophers believed the notion of infinity to be
part of the inborn contents of the mind. Mill, however, explained
infinity as “an ordinary manifestation of the laws of association
of ideas,” since we never actually experience any point in time
or space without having others beyond it. Thus we develop
extremely powerful associations between the ideas of any points
in space or time, and the ideas of other points still more remote..
In fact, it becomes impossible to think of any point as not being
followed by others, because we have never experienced one that
was not. For Mill, this experiential and associationistic base seemed
completely adequate to account for the notion of “infinity.”'®
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Another class of mental contents sometimes believed to be
innate or instinctive were a sense of conscience and the moral
sentiments. Mill thought it much more likely, however, that these
complicated feelings were actually the acquired products of mental
chemistry. The sense of “moral reprobation” which one experi-
ences after committing a dishonest act, for example, could be
explained as a complex associational fusion of the idea of “pain”
and the idea of committing the act, resulting from punishments
received in childhood.

Mill did not deny the existence of innate factors altogether,
admitting that animals have instincts (such as for nest building
in birds), and that there must exist a “portion of human nature
which corresponds to those instincts.”'? Nevertheless, he noted
that even these “innate” instincts were capable of substantial
modification or suppression through learning. Further, and more
important, Mill asserted that psychology’s first task—even for
those who believed in the existence of many innate mental con-
tents—had to be the extension of associational theorizing just as
far as it could go. On purely logical grounds, Mill argued, any
evidence for ultimate factors must always be negative; thus there
can be no positive proof that oxygen is a simple substance, but
only evidence of failure to decompose it into anything simpler.*
Similarly, “Nothing can possibly prove that any particular one
of the constituents of the mind is ultimate. We can only presume
it to be such from the ill success of every attempt to resolve it
into simpler elements.” So the first question the psychologist must
answer is, “How much of the furniture of the mind will experi-
ence and association account for? The residuum which cannot
be so explained, must provisionally be set down as ultimate.”°
Mill felt confident that when such analyses were pursued vig-
orously by people expert in the laws and phenomena of associa-
tionistic psychology, the “residuum” would turn out to be much
smaller than most people expected.

*Mill was writing here before the atomic theory was developed, and showed
that even “elements” such as oxygen could in fact be broken down into more
basic, subatomic particles. Had he known of it, he could have cited that devel-
opment as confirming his point that it is dangerous to assume that any level of
analysis is the “ultimate” one.
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Mill’s argument with respect to individual differences among
people in ability and character was very similar. He did not deny
that innate differences in people’s physical makeup could lead
to certain differences in their mental character; such was “the
opinion of all physiologists, confirmed by common experi-
ence.”?! But Mill was also convinced that constitutional expla-
nations were all too often facile rationalizations offered by people
unsophisticated in the application of psychological analysis. The
difference between people of artistic and scientific tempera-
ment, for example, was often “explained” in terms of a sup-
posed difference in their innate faculties, presumably based on
differences in the structure and functioning of their brains. Mill,
however, offered an alternative associationistic explanation. He
argued that particularly intense experiences in childhood should
lead to the formation of especially strong connections among
ideas occurring synchronously with the intense ones, whereas milder
intensities of experience should relatively favor the formation of
associations among successive experiences. The synchronous
assoclations constitute knowledge about things or objects; the suc-
cessive ones knowledge of events. Thus people with many intense
childhood experiences are likely to grow up with a keen interest
in objects, while their counterparts become involved in the analysis
of events and processes. Such might well be the basis of the dif-
ference between the artistic and scientific temperaments. Mill
could not prove that this was the case, but it was another exam-
ple of the sort of experiential explanation that had to be ruled
out before any nativistic hypothesis could logically be accepted.

Mill developed this theme further in his Logic, when he pro-
posed the development of a new science to be called ethology,*
whose purpose would be the explanation of individual differ-
ences in people’s character on the basis of associationistic psy-
chology. The future ethologist would be thoroughly familiar with
the circumstances under which various character types are

*Mill derived this name from the Greek ethos, or “character.” Sometime before
this, naturalists in France had begun using the term éthologie to denote a com-
pletely different science, namely, the study of animals in their natural habitats.
Over time the French usage has prevailed, and “ethology” is seldom used in
Mill’s sense now, except in historical writing.
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formed, and then would use associationistic psychology “to explain
and account for the characteristics of the type, by the peculiari-
ties of the circumstances: the residuum alone, when there proves
to be any, being set down to the account of congenital predis-
positions.”?2

As with the study of mental contents, the “residuum” left after
a thorough associational analysis is all that should be attributed
to innate factors. And here again, Mill felt certain that the resid-
uum would be small: “It is certain that, in human beings at least,
differences in eduation and outward circumstances are capable
of affording an adequate explanation of by far the greatest por-
tion of character.”®

Mill believed his ethology could make a special contribution
by offering environmental explanations of differences between
nations and sexes. “National character,” as well as a person’s
“masculine” or “feminine” character, were often thought of as
genetically or constitutionally fixed. Mill, however, argued that
environment was much more important:

The French people had, or were supposed to have, a
certain national character: but they drive out their royal
family and aristocracy, alter their institutions, pass
through a series of extraordinary events for the greater
part of a century, and at the end of that time their
character is found to have undergone important
changes. A long list of mental and moral differences
are observed, or supposed, to exist between men and
women: but at some future, and, it may be hoped, not
distant period, equal freedom and an equally inde-
pendent social position come to be possessed by both,
and their differences of character are either removed
or totally altered.**

As his reference to sexual equality implies, Mill believed that
environmental explanations ought to take precedence on moral
as well as logical grounds, a view echoed by environmentalist
social critics to the present day. Mill expressed this view most
energetically in his Autobiography:
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The prevailing tendency to regard all the marked dis-
tinctions of human nature as innate, and in the main
indelible, and to ignore the irresistible proofs that by
far the greater part of those differences, whether
between individuals, races, or sexes, are such as not only
might, but naturally would be produced by differences
in circumstances, is one of the chief hindrances to the
rational treatment of great social questions, and one of
the greatest stumbling blocks to human improve-
ment.?

If people in power believe that the poor and disadvantaged occupy
their lowly positions in life because of an innate and “natural”
inferiority, they will see little reason for even trying to improve
the environments of the poor. Thus politicians have a moral
obligation to accept the environmentalist explanation, at least as
a working hypothesis.

In sum, Mill did not deny that individuals and groups vary
considerably in the quality of their character and intellect, nor
did he altogether deny the possibility that some part of the var-
iation was innate. His own upbringing had impressed upon him
the great power and pervasiveness of environmental factors,
however, and so he argued that it was the logical scientific duty
of the psychologist or ethologist, and the ethical obligation of
the politician, to thoroughly test out environmental hypotheses
before anything else. He had little doubt that many of these
hypotheses would prove true, and that the final “residuum” left
over to be attributed to innate differences would be relatively
small.

When Mill first published his Logic in 1843, he believed that
his next major project would be the actual working out of his
ethology, within the framework he had prescribed. This was not
to be, however, for he soon found his attention increasingly drawn
to much more immediate practical and social questions, which
preempted his time and energy. His ethology, like his associa-
tionistic psychology, remained an incompleted program which
he hoped would be brought to fulfillment by others.

Nevertheless, throughout his subsequent career as a social critic
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and member of the British Parliament, Mill continually brought
to bear on the great social issues of his day the same environ-
mentalist principles which had underlain his psychology and
ethology. In his 1848 book, Principles of Political Economy, for
example, he blamed the degradation of Irish peasants on the
unfair land-tenure laws imposed on them by their English land-
lords, and argued that land reform would produce a great change
for the better in their character. In a heated published exchange
on “The Negro Question” with Thomas Carlyle the next year,
Mill castigated Carlyle’s scurrilous caricature of the typical West
Indian black as the congenitally indolent “Black Quashee,” and
cited numerous environmental explanations for the recently freed
slave’s un-European behavior.?’ During the American Civil War,
Mill was among the most active British supporters of the north-
ern and abolitionist cause, and as a Member of Parliament he
led the fight to prosecute Edward Eyre for his brutal suppres-
sion of blacks while governor of Jamaica. A lifelong believer in
the fundamental equality of the sexes, Mill abjured his legal pro-
prietary rights over his wife when he married, introduced Brit-
ain’s first women’s suffrage bill into Parliament in 1866, and in
1869 published The Subjection of Women, still regarded as a classic
argument in favor of sexual equality.

Indeed, most of Mill’s writings continue to be read and stud-
ied today. Even though his conception of psychology soon came
to be seen as too limited, and even though he never really defined
“intelligence” beyond the notion of a general mental ability sus-
ceptible to great molding by circumstances, environmentalist
participants in the IQ controversy today continue to re-state his
basic views. Before discussing these more recent developments,
however, we must consider the genesis of a highly contrasting
point of view, in the early life of Francis Galton.

Francis GALTON: THE MAKING OF A
HEREDITARIAN

Francis Galton was the seventh and last child in a
wealthy and distinguished English family. His mother was the
daughter of Erasmus Darwin (1732-1802)—the famous poet,
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Francis Galton (1822-1911) (National Portrait Gallery
London)

physician, and early evolutionary theorist—by Darwin’s second
wife. Charles Darwin, whose father was the son of Erasmus’s first
wife, was thus an older half-cousin. Galton’s paternal line extended
back to the founders of the Quaker religion, though his great-
grandfather Galton had become rich through the distinctly un-
Quakerish occupation of manufacturing guns. By his father’s
generation the family money had been invested more respecta-
bly in banking, and his father had joined the Church of England.
As the youngest child in a large family, young Francis was
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pampered and doted upon, particularly by his sister Adele, twelve
years older than he. A chronic invalid from a “spinal weakness”
that was probably hysterical or psychosomatic in origin, Adele
conspired to have Francis’s cradle moved into her room, and
devoted all of her free time to his care and upbringing. Though
formally untrained herself, she tutored him enthusiastically and
with great success. At age two and a half he was reading chil-
dren’s books and printing his name with tolerable neatness. At
three he was writing simple letters, and at four learning some
Latin and French, which Adele had had to teach herself first.
Just before his fifth birthday he summarized his accomplish-
ments in a remarkable letter to his tutor:

My dear Adele,

I am four years old and I can read any English book.
I can say all the Latin Substantives and Adjectives and
active verbs besides 52 lines of Latin poetry. I can cast
up any Sum in addition and can multiply by 2, 3, 4, 5,
6,7,8, ,10, .*I can also say the pence table. I read
French a little and I know the Clock.?”

The precocious development continued. At six, Francis amazed
a visitor to the Galton home by his ability to read Shakespeare’s
and Pope’s poetry, repeat pages of text by heart after reading
them over twice, do long division, and recite much of the Latin
grammar. At eight, he could discourse learnedly to his family on
the construction of Saxon ships, or demonstrate his entomolog-
ical sophistication by chastizing his mother for confusing locusts,
which belong to the order Neuroptera, with cockchafers, of the
order Coleoptera.

All of these accomplishments won Francis great acclaim from
his family, who recorded them proudly in diaries, and formally
“witnessed” his childish letters and literary productions as evi-
dence of his precocity.?® Indeed, family records make it clear
that Francis Galton was cast firmly and solely in the role of fam-

*Francis had originally written a 9 and an 11 into the sequence. Apparently

realizing he had claimed too much, he scratched out the one numeral with a
penknife, and pasted over the other with a blank piece of paper.
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ily intellectual and academic from earliest childhood onward. He
is virtually never mentioned in family diaries except in the con-
text of his education or intellectual exploits. The family nur-
tured great hopes that he would become the first in his line of
Galtons to have a distinguished university career—his father and
earlier generations having been barred from the universities for
religious reasons, his older brothers opting for farming or mili-
tary careers, and his sisters being disqualified from the unversi-
ties because of their sex. Young Francis avidly adopted these
hopes as his own, for at age four he began saving his pennies “to
buy honours at the University;” and shortly after, when asked
by his father what he would most like to have in the world he
replied, “Why, University honours to be sure.?*

Thus young Francis Galton grew up with a very different self-
image from that of John Mill, for Mill was assiduously prevented
from knowing how advanced he was, while Galton was con-
stantly reminded of that fact, and made to believe it was his role
in life to continue as a prodigy. While James Mill disdained aca-
demic honors for his son, and discouraged him from attending
university, the Galton family held the attainment of orthodox
academic prizes to be among the most important of goals. Fran-
cis Galton early developed a strong sense of his own precocity,
and a powerful motive to excel in academic competition.

Unfortunately, however, he was not really prepared by his early
training for the ultimate achievement of these goals. His early
education was not nearly as professional or substantial as Mill’s,
and impressive as his boyish academic credentials may have been
for show, they actually were not particularly well suited to win
success in the British educational establishment of the time. That
system, from the schools through the universities, emphasized
the acquisition of “discipline” in thinking, especially through rig-
orous study of the classics. Classes were run on a severely com-
petitive basis, with all students carefully and publicly ranked from
first to last on the basis of all-important examination results. Young
Francis Galton was clearly a bright, curious, and enthusiastic
child—but his early training did not fully prepare him to meet
these rigors and competitions. His first education had been at
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the hand of an enthusiastic amateur who had to teach herself
before she could teach him, and for all the talk of Latin and the
classics, had been mainly in English. Years later, Galton wrote
that Adele’s idea of education had been, simply, “to teach the
Bible as a verbally inspired book, to cultivate memory, to make
me learn the merest rudiments of Latin, and above all a great
deal of English verse.”?’

This training did not prove particularly useful when Francis,
at age eight, was abruptly removed from the benign influence of
his sister and sent to the first of a series of distant boarding schools.
In this “real world” of British education, his accelerated early
development proved to be of scant advantage. The great curi-
osity and intellectual restlessness which characterized him
throughout his life were distracting and negative qualities here.
Though initially placed in a class with boys older than himself,
he could not keep up in Latin and was quickly sent back a class.
For the rest of his academic career he remained a mediocre clas-
sical scholar, and his diaries and letters reflected a dreary sequence
of punitive assignments and feeble excuses for his failure to excel.
He never stood a chance of achieving classical honors.

Nevertheless, Galton retained an exceptionally strong desire
to excel in other academic fields, and always sized up his “com-
petition” with great calculation and care. Before a school math-
ematics examination, he wrote his father, “A boy who is doing
trigonometry will be counted of my class so he will be certain of
the prize, but . . . there are three others very equal, myself and
two other boys. They know what they do more perfectly than 1
do but then I have learnt many more proofs . .. so it is very
doubtful.”®! At the end of a two-year spell of medical training
between the ages of sixteen and eighteen, he led his family as
well as himself to believe that he would finish first in the forensic
medicine examination. He was bitterly disappointed, however,
to finish second and win a Certificate of Honour instead of a
book prize. He explained to his father: “I am much vexed at not
being first but there was more competition than usual. One of
the men (I am above him) got a Certificate of Honour in For.
Med. last year.”*? In his autobiography, written almost seventy
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years after the event, Galton incorrectly recalled that he had
actually won the prize—a wish-fulfilling slip that betrayed the
intensity of his youthful ambition.

At age eighteen Galton enrolled at Trinity College Cam-
bridge—the college Mill had declined to enter—where he hoped
to fulfill his childhood wish by winning high honors in mathe-
matics. He clearly bore his family’s hopes on his shoulders along
with his own, for within the first week a sister wrote to say, “Father
is building castles in the air that you will turn out so clever that
you will have enough to spare for [your brothers] also.”™* Cam-
bridge was a brutally competitive university, with many of
England’s brightest youths among its students. Galton did just
well enough in the minor examinations of his first year to keep
his hopes alive.

At the same time, he became highly interested in the nature
of examinations themselves, disparaging those which did not
sharply differentiate students at the top from the rest of the pack.
Galton approved very highly of that year’s honors examination
for seniors, in which the first and second “Wranglers”* scored
more than 1000 marks above the third, while it took a score of
only 500 marks altogether to be a Wrangler at all.** He had come
to believe that the very top people stood head and shoulders
above everyone else—virtually in a class by themselves—and that
examination scores ought to reflect that superiority. He also
nurtured hopes, of course, that he would shortly prove to be one
of those mathematical superstars himself.

During his second year Galton studied hard and enthusiasti-
cally for the “Little Go,” an important examination, though not
yet for honors. When the results were announced he learned he
had done creditably and finished in the second class—roughly,
a B+ performance at one of the most competitive universities
in the world. While most students would have been satisfied with
such a result, Galton was shattered. Several of his friends, with
classes and tutoring identical to his, had taken firsts. The results
indicated to Galton that he could never hope to be one of those

*“Wrangler” was the term applied at Cambridge to the top 35 or 40 scorers
in each year’s mathematics honors examination.
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top Wranglers, far above the crowd. Within a week of learning
his results, he withdrew from a forthcoming scholarship exami-
nation because he believed he had no chance of winning. Shortly
after that he underwent a severe emotional breakdown, which
prevented him from studying mathematics altogether. The
symptoms persisted into the next year, forcing him to withdraw
from honors competition altogether to take an ordinary or “poll”
degree. At his disappointed father’s urging he returned to med-
ical training, but in a desultory way. When his father died in
1844 and left him a substantial inheritance, Galton abandoned
medical study completely. His formal academic career was now
over, and far from having proved himself as a genius, he had
failed to meet the high goals he and his family had set.

There followed an unhappy period of several years’ drifting,
as Galton lived the life of the idle rich. Unhappy with himself,
and perhaps from desperation, he finally consulted a profes-
sional phrenologist for reading of his character based on the
shape of his head. The phrenologist had more to go on than just
Galton’s skull, of course, and from some combination of cues
emerged with a shrewd assessment which said, “The intellectual
capacities are not distinguished by much spontaneous activity in
relation to scholastic affairs. Men so organized do not . . . distin-
guish themselves in universities.” Another course seemed desir-
able instead: “There is much enduring power in a mind such as
this—much that qualifies a man for ‘roughing it’. ... It is only
when rough work has to be done, that all the energies and capac-
ities of minds of this class are brought to light.”*

At just this time, reports of exciting geographical explorations
in southern Africa were much in the English news. With his new
insight into his presumably “natural” aptitude for rough work,
and with a liking for travel and an income sufficient to support
an expedition of his own, Galton resolved to become an African
explorer himself. Between 1850 and 1852 he led an expedition
through much of southwest Africa—the present-day troubled
country of Namibia—producing the first accurate map of the
region and earning his spurs as a geographer. Upon his return
he was greeted as a man of accomplishment, and welcomed into
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the governing establishment of the Royal Geographical Society.

At this point in his life, Galton had not yet explicitly formu-
lated his nativistic psychological theories, but he had had many
crucial experiences to predispose him in that direction. He had
been brought up to believe in the existence and importance of
large individual differences in people’s intellectual abilities. His
early experiences had led him to hope that he himself would
turn out to be one of the geniuses at the top of the ability distri-
bution, but his academic career had suggested otherwise, as he
was always being surpassed by at least a few of his competitors.
Coming from a privileged family background, and having been
sent to what were supposedly the best schools, he could not eas-
illy account for his relative failure on an environmental basis.
When the phrenologist accounted for his scholastic deficiency
on the basis of his inappropriately shaped head and brain, it
must have come as almost a relief to accept the idea that he had
failed because he lacked the innate gifts necessary for academic
success.

Years later, when he wrote his book Hereditary Genius, Galton
elaborated upon his belief in natural inequality in a passage we
can now recognize as poignantly autobiographical. Immediately
following his unqualified objection to “pretensions of natural
equality,” quoted at the beginning of this chapter, he went on to
elaborate. Training and education certainly can influence the
development of talent, he admitted, but only to the same degree
that physical training can improve physical ability. And with
physical ability, there is always a limit beyond which improve-
ment ceases, no matter how strenuous the training. The trained
athlete’s top performance always becomes “a rigidly determinate
quantity” as “he learns to an inch how high or how far he can
Jump.” And so it is with mental ability as well:

This is precisely analogous to the experience that every
student has had of the working of his mental powers.
The eager boy, when he first goes to school and con-
fronts intellectual difficulties, is astonished at his prog-
ress. He glories in his newly developed mental grip and
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growing capacity for application, and, it may be, fondly
believes it to be within his reach to become one of the
heroes who have left their mark upon the history of the
world. The years go by; he competes in the examina-
tions of school and college, over and over again with
his fellows, and soon finds his place among them. He
knows that he can beat such and such of his competi-
tors; that there are some with whom he runs on equal
terms, and others whose intellectual feats he cannot even
approach.*®

Thus Galton did not completely deny the effects of environ-
mental or educational influences, just as Mill did not altogether
deny innate ones. Galton’s experiences, however, led him to place
much greater emphasis on the differences which still remained
among people after presumably similar environmental effects
had occurred. Preoccupied as he was with the upper end of the
ability continuum, and with a group of “competitors” from
roughly equal and highly privileged backgrounds, these pre-
sumably innate differences seemed particularly large. Quite nat-
urally, he went on to grant them a major role in the psychological
theories he constructed in mid-life.

GALTON’S NATIVISTIC PSYCHOLOGY

Following his return from Africa, Galton made a
name for himself with a popular account of his explorations
(Tropical South Africa, 1853), and a delightfully informative how-
to book for other travelers in the wild, entitled The Art of Travel;
or, Shifts and Contrivances Available in Wild Countries (1855).* He
then concerned himself with meteorology—a subject naturally
of much interest to travelers—and had the happy idea of plot-
ting simultaneous weather information from many places on a
single map. This invention of the now-commonplace weather

* Among the diverse topics discussed here were how to avoid the charge of an
enraged beast, the “management of savages,” pitching a tent in the sand, and
rolling up one’s sleeves so they do not come unrolled. (The trick, he says, is to
roll them up on the inside rather than the outside.)
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map, and the subsequent discovery of alternating high- and low-
pressure weather systems, earned Galton a permanent place in
the history of meteorology.

While working on these projects, Galton also found his atten-
tion increasingly drawn to a subject which he called “the human
side of geography.” As a recently returned African explorer, he
was sometimes called upon to advise missionary groups about
how and where they might best expend their efforts to spread
Christianity and civilization to Africa. Sharing the ethnocentric-
ity common to many (but not all) Victorian explorers, Galton
argued that most Africans were intellectually and morally inca-
pable of responding positively to Western influence, and were
best left to the Arabs. Nevertheless, he had also been impressed
by the enormous diversity of character among differing African
groups—those he had encountered personally as well as those
described by other explorers.®” In the early 1860s, Galton’s con-
viction of ethnic diversity interacted with a startling new scien-
tific theory to produce several major ideas that continue today
at the heart of the nature-nurture and IQ) controversies.

In December of 1859, Galton, like the intellectual world in
general, had been aroused by the publication of Charles Dar-
win’s On the Origin of Species, announcing the theory of evolution
by natural selection. Galton had never been much interested in
biology before, and had had no inkling that his half-cousin was
preparing this major work. Nonetheless, he was immediately
struck by the ingenuity and power of evolutionary theory, and
soon began applying it to his own interests in human psycholog-
ical diversity. Gradually, he developed a new set of ideas which
took on literally a religious significance for him, and whose pro-
mulgation dominated the rest of his long life.

Darwin had hypothesized that different species were not the
products of separate creations, but had evolved from common
ancestors over millions of years, through the mechanism of nat-
ural selection. Within particular breeding populations, small,
inheritable variations which were favorable to survival and pro-
creation tended inevitably to increase in frequency over gener-
ations, while unfavorable variations decreased. Since different
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characteristics were favorable or unfavorable in different envi-
ronments, originally similar breeding groups in different envi-
ronments diverged from each other increasingly, until eventually
they became different species. By this unceasing process of
adaptation and differentiation, all of the varieties of life came
into being, and new ones were presumably still developing.

In Origin of Species, Darwin dealt primarily with the evolution
of physical characteristics in animal species. The idea which excited
Galton so much was that human, psychological differences might
be inheritable too, based on small variations in the brain and
nervous system. He already believed differences in ability and
character to be innate, and recognized that with the added
assumption of inheritability they took on tremendous theoretical
and practical significance. Psychological differences among indi-
viduals and ethnic groups could potentially be explained on
hereditary grounds, and, even more important, such variations
could be recognized as the basis from which the human race will
evolve in the future. Further, Galton believed it should theoret-
ically be possible to intervene intentionally in the process of evo-
lution, speeding up the process of natural selection and producing
a superior breed of human being in much the same way that an
animal breeder creates a particularly desirable breed of dogs.
Here was the inspiration for eugenics, which Galton later named
and defined as “the science of improving [human] stock, . . . which
takes cognisance of all influences that in however remote a degree
give to the more suitable races or strains of blood a better chance

of prevailing over the less suitable than they otherwise would
have had.”*®

The Case for Mental Heredity

Before an effective eugenics program could come
into being, of course, Galton had to provide concrete support
for its underlying premise that intellectual ability and other
desirable psychological qualities are inherited. Among the first
lines of presumptive evidence to occur to him were “the mental
peculiarities of different races,”® which were apparently trans-
mitted from generation to generation with impressive regular-
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ity. In a 1865 paper, “Hereditary Talent and Genius,” Galton
relied on a few, characteristically ethnocentric Victorian sources
to contrast the “typical West African Negro” with the American
Indian, and to conclude that these two characters were even more
dissimilar mentally than physically. The Indian, according to
Galton, had “great patience, great reticence, great dignity, . ..
no passion, [and] the minimum of affectionate and social quali-
ties compatible with the continuance of their race.” The African,
by contrast, supposedly had “strong impulsive passions, and nei-
ther patience, nor reticence, nor dignity. ... He is eminently
gregarious, for he is always jabbering, quarrelling, tom-tom-ing,
or dancing. He is remarkably domestic, and he is endowed with
such constitutional vigour, and is so prolific, that his race is irre-
pressible.”*°

Moving on from these long-established “national characters”
to a new one in the making, Galton also considered Americans,
whom he saw as developing according to perfectly comprehen-
sible hereditary principles:

Whenever, during the last ten or twelve generations, a
political or religious party has suffered defeat, its
prominent members, whether they were the best, or
only the noisiest, have been apt to emigrate to America,
as a refuge from persecution. Men fled to America for
conscience’ sake, and for that of unappreciated patri-
otism. Every scheming knave, and every brutal ruffian,
who feared the arm of the law, also turned his eyes in
the same direction. . . . If we estimate the moral nature
of Americans from their present social state, we shall
find it to be just what we might have expected from
such a parentage. They are enterprising, defiant, and
touchy; impatient of authority; furious politicians; very
tolerant of fraud and violence; possessing much high
and generous spirit, and some true religious feeling,
but strongly addicted to cant.*!

Galton argued that the open educational system of America,
offering intellectual opportunity to a much broader segment of
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the population than the restrictive and exclusive British system,
had failed to turn out very many people of genuine intellectual
distinction: “America most certainly does not beat us in first-
class works of literature, philosophy, or art. . .. The Americans
have an immense amount of the newspaper-article-writer or of
the member-of-congress stamp of ability; but the number of their
really eminent authors is more limited even than with us.”*? In
sum, the American character seemed just about what one would
expect on a strong hereditarian hypothesis: highly similar to that
of the first forebears, largely impervious to environmental or
educational manipulation, and on its way to becoming as distinc-
tive and stable as that of the black African, the red Indian, or
any other established ethnic group.

A second line of support for the hereditarian hypothesis
occurred to Galton, he recalled, “when the fact, that character-
istics cling to families, was so frequently forced on my notice as
to induce me to pay special attention to that branch of the sub-
ject. I began by thinking over the dispositions and achievements
of my contemporaries at school, at college, and in after life, and
was surprised to find how frequently ability seemed to go by
descent.”*® Probably the first such instance to strike Galton was
the sudden emergence of Charles Darwin as a great scientist,
even surpassing in importance his (and Galton’s) celebrated
grandfather Erasmus Darwin. As other cases of intellectual
eminence within the same families came to mind, Galton intro-
duced one of his most influential innovations by making a statis-
tical study of the issue. His first results, published in the paper
“Hereditary Talent and Character” (1865) and expanded in the
book Hereditary Genius (1869), seemed to him compelling evi-
dence in favor of his hypothesis.

First, Galton selected a representative sample of people who
had achieved sufficient eminence in their lives to be listed in
biographical dictionaries (somewhat like the Who’s Who volumes
of today). After eliminating those who were notable only for their
parentage, such as members of the hereditary aristocracy, he
believed he was left with a group of people who had shown
unusual talent in their lives. According to his calculations, they
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represented a proportion of about one person in four thousand
from the normal population.

Next, Galton checked the family trees of these talented indi-
viduals, and found that approximately 10 percent of them had
at least one close relative sufficiently eminent to be listed in a
biographical dictionary as well. Though representing an abso-
lute minority of cases, this proportion was still enormously higher
than would have been expected by chance.

In Hereditary Genius, Galton presented a list of almost one
thousand of these eminent relatives, drawn from three hundred
different families, and subclassified according to type of rela-
tionship and the general field in which eminence was achieved.
Close relatives such as fathers, sons, or brothers appeared much
more frequently than distant ones such as cousins or great-
grandfathers and great-grandsons. Galton also noted an imper-
fect but strong tendency for related individuals to achieve emin-
ence in the same or similar fields. Among his cases was the father-
and-son team of James and John Stuart Mill, classified alike as
“literary men.” Taken as a whole, Galton’s data provided unden-
iable evidence of the statistical tendency for eminence, and the
particularized abilities which presumably underlay it, to run in
families. Though far from perfect, and predictively useful only
in a general statistical sense, this tendency seemed on a par with
that for unusual physical variables, such as extreme height or
weight, which were already known to be influenced by heredity.
The general pattern of results was thus completely consistent
with Galton’s hypothesis that differences in ability are inherited.

But while consistent with the genetic hypothesis, these results
alone could not prove it. Families tend to share environmental
circumstances as well as genes, and one can argue that eminence
runs in some families because they provide their members with
the material and psychological conditions particularly favorable
to the development of their particular kinds of talent. Galton
noted these factors but doubted their great importance, writing:
“There is no favour [in coming from an eminent family] beyond
the advantage of a good education. Whatever spur may be given
by the desire to maintain the family fame, and whatever oppor-
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tunities are provided by abundant leisure, are more than neu-
tralised by those influences which commonly lead the heirs of
fortune to idleness and dillettantism.”** In his own experience,
the “advantage of a good education” had seemed slight, and he
was inclined to minimize it. Nevertheless, Galton realized the
desirability of having some real data to support his view. To that
end, he introduced two research techniques to help sort out the
relative contributions of nature and nurture.

In Hereditary Genius, Galton presented the prototype for what
has since been called the adoptive family method. He noted that it
was once common for Roman Catholic popes to “adopt” young
boys and bring them up in their own households as “nephews,”
who thus shared the environmental but not the genetic advan-
tages of eminent families. Galton tried to determine if these boys
went on to attain eminence themselves in anything like the pro-
portion that would be expected of the natural sons of eminent
fathers:

I do not profess to have worked out the kinships of the
Italians with any special care, but I have seen amply
enough of them, to justify me in saying that ... the
very common combination of an able son and an emi-
nent parent, is not matched, in the case of high Romish
ecclesiastics, by an eminent nephew and an eminent
uncle. The social helps are the same, but hereditary
gifts are wanting in the latter case.*’

Galton clearly did not lavish the same statistical care on this
analysis that he did on his compilation of positive hereditary
relationships, and a critic could rightly argue that his test sample
was small and highly unrepresentative. Few objective observers
would agree with Galton that this study conclusively ruled out
any major influence for environment in the production of emi-
nence. Nevertheless, the basic method underlying the study was
sound. Adopted children do provide a potentially useful com-
parison group in studies of familial similarity. As we shall see in
Chapter 5, later generations of researchers have employed the
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adoptive family method with increasing degrees of sophistica-
tion, if still with somewhat inconclusive results.

Another technique for separating the effects of heredity and
environment on mental development occurred to Galton in the
early 1870s, when he became interested in twins. He learned that,
biologically speaking, there are two different kinds of twins: those
who develop from the separate (though nearly simultaneous)
fertilization of two ova by two sperm; and those who result after
a single fertilized ovum splits in two, and the two halves develop
into separate individuals. The first type, now referred to as fra-
ternal or dizygotic twins, bear the same genetic similarity to each
other as ordinary siblings; the second type, identical or monozy-
gotic twins, are genetically identical. Galton’s attention may orig-
inally have been drawn to the issue because he himself had a
pair of nephews who were identical twins, and an aunt and uncle
who were a fraternal pair. In any case, he believed that a com-
parison of the similarities between co-twins of the two types could
throw light on the nature-nurture question, because while both
types share similar environments, only the identical twins have
exactly the same heredity. Here was the basic idea for the twin-
study method, which Galton introduced in his 1875 paper, “The
History of Twins, as a Criterion of the Relative Powers of Nature
and Nurture.”

In this original study, Galton solicited case histories of as many
twins as he could locate, and discerned two striking categories.
Some twins, including his nephews, went through life showing
remarkable similarity to each other in both physical and psycho-
logical qualities, sometimes in spite of having experienced quite
different life circumstances. Others, in contrast, went through
life very differently from each other, showing markedly diver-
gent characters, sometimes in spite of having been deliberately
treated as similarly as possible by their families. Galton lacked
direct evidence on the matter, but reasoned that the twins with
highly similar character must have been monozygotic, their psy-
chological similarity deriving from their genetic identity. The
dissimilar twins he presumed to be dizygotic, differing in the
same degree that ordinary siblings are known to do. He confi-
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dently summarized: “There is no escape from the conclusion
that nature prevails enormously over nurture when the differ-
ences of nurture do not exceed what is commonly to be found
among persons of the same rank in society and in the same
country.”*

His results were not actually as conclusive as he thought, of
course. He had no proof that the similar twins were in fact mon-
ozygotic—and even if they were it was possible that their more
similar, genetically given physical appearance had led them to
be treated as more alike, and thus to experience greater environ-
mental similarity than their dizygotic counterparts. As shall be
seen in Chapter 5, the interpretation of all twin studies—from
Galton’s to the present day—is complicated by many factors such
as these. Debates about the proper interpretation of twin studies
lie close to the heart of the current IQ controversy. Neverthe-
less, the twin-study method has yielded some important and
interesting findings, and Galton deserves credit for originating,
if not perfecting, it.

In summary, Galton made a plausible but not unassailable case
for the hereditarian explanation of psychological differences,
much as Mill had made the opposing argument. He developed
several ingenious techniques for investigating hereditary influ-
ence, and collected considerable data that were consistent with
his convictions. After him, the hypothesis that intelligence and
other mental qualities are strongly inherited had to be taken very
seriously.

Eugenics and the First “Intelligence Tests”

Galton himself regarded the hereditarian
hypothesis as sufficiently proved that he could push forward with
his eugenics program. Convinced that educational and environ-
mental reform would have little effect in raising the overall intel-
lectual caliber of society, he tried to envision ways for improving
the genetic stock of humankind. Two goals seemed paramount:
first, the development of an intellectually and psychologically
superior “breed” of human beings who would be able to trans-
mit their genetic virtues to their offspring; and second, the insti-




THE NATURE-NURTURE CONTROVERSY §5

tution of customs and laws to ensure that this superior breed
proliferates at a faster rate than the common run, and thus comes
to dominate society numerically as well as qualitatively.

The founding parents of a eugenic society, Galton believed,
should be people like those he studied in Hereditary Genius: tal-
ented individuals who became eminent because of their positive
contributions to society. A major problem arises, however, because
such eminence customarily does not arrive until middle age.
Galton wanted a means of identifying potentially eminent peo-
ple earlier, while they were still at prime childbearing age. Thus
he imagined the development of a series of examinations for
young adults’ “natural ability,” capable of predicting which among
them were likely to make eminent contributions later on. High-
scoring men and women would be encouraged to intermarry,
somewhat as in the following whimsical scene from “Hereditary
Talent and Character”:

Let us then, give reins to our fancy, and imagine a Uto-
pia . .. in which a system of competitive examinations
... had been so developed as to embrace every impor-
tant quality of mind and body, and where a consider-
able sum was allotted to the endowment of such
marriages as promised to yield children who would grow
into eminent servants of the State. We may picture to
ourselves an annual ceremony in that Utopia, in which
the Senior Trustee of the Endowment Fund would
address ten deeply-blushing young men, all of twenty-
five years old, in the following terms:—“Gentlemen, I
have to announce the results of a public examination,
conducted on established princples; which show that
you occupy the foremost places in your year, in respect
to those qualities of talent, character, and bodily vigour
which are proved, on the whole, to do most honour
and best service to our race. An examination has also
been conducted on established principles among all the
young ladies of this country who are now of the age of
twenty-one, and I need hardly remind you, that this
examination takes note of grace, beauty, health, good-
temper, accomplished housewifery, and disengaged
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affections, in addition to the noble qualities of heart
and brain. By a careful investigation of the marks you
have severally obtained, . .. we have been enabled to
select ten of [the young ladies’] names with special ref-
erence to your individual qualities. It appears that mar-
riages between you and these ten ladies, according to
the list I hold in my hand, would offer the probability
of unusual happiness to yourselves, and, what is of par-
amount interest to the State, would probably result in
an extraordinarily talented issue. Under these circum-
stances, if any or all of these marriages should be agreed
upon, the Sovereign herself will give away the brides,
at a high and solemn festival, six months hence, in
Westminister Abbey. We, on our part, are prepared, in
each case, to assign 5,000£ as a wedding-present, and
to defray the cost of maintaining and educating your
children, out of the ample funds entrusted to our dis-
posal by the State.*’

In this fancifully stated but seriously intended passage, Galton
introduced the idea (though not the name) of the intelligence test
to the world. Thus the intelligence test was seen as a measure of
people’s differing hereditary worth from its very inception; it is
no mere coincidence that questions of genetics and intelligence
testing have been inextricably intertwined ever since.

Of course, it was one thing for Galton to introduce the idea
for tests of hereditary ability, and quite another again actually to
develop the “established principles” mentioned by his Senior
Trustee. In 1865, neither Galton nor anyone else could be sure
how to go about measuring so elusive a quality as hereditary
intelligence or “natural ability” in the young. Galton had just a
few general notions, based on the assumption that inheritable
intelligence must be based on measurable differences in people’s
brains and nervous systems. He finally went so far as to devise a
series of tests measuring reaction time, sensory acuity, and phys-
ical energy, which he hoped would indicate differences in neu-
rological efficiency, and hence of natural intelligence. In the mid-
1880s he assembled the apparatus for these tests together in an
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“Anthropometric Laboratory” at London’s South Kensington
Museum, and assessed the capacities of several thousand people
curious enough to pay three pence apiece to undergo the expe-
rience. The Anthropometric Laboratory established “mental
testing” as a new and interesting area of research. The specific
tests Galton devised never worked out properly, however, as their
results failed to correlate with any independent signs of accom-
plishment or intelligence: people with fast reactions or acute senses
did not turn out to be unusually talented in other areas. Details
of this failure, and of the more successful development of intel-
ligence tests by a man whose first psychological mentor had been
John Stuart Mill, will be given in the next chapter. For the
moment, it suffices to note that Galton introduced the idea of the
intelligence test as a eugenic screening device, and made its actual
development a major research problem for the future.

In the meantime—never doubting that accurate tests would
ultimately be available—Galton went on to imagine schemes for
the social implementation of eugenics. It would be necessary first
to encourage the ablest young men and women to intermarry
and have many children, thus concentrating their hereditary gifts
in the next generation rather than diluting them through “mon-
grelization.” State support, such as he had imagined when he
introduced the idea of the intelligence test, would be invaluable
here to help ensure that the young prodigies cast their eyes in
each other’s direction. On a still larger scale, Galton hoped that
eventually the government would sponsor the creation of a
“national register,” or a “golden book of natural nobility,” listing
all of the superintelligent and marriageable people in the coun-
try. People on the register would be treated with special respect,
and be granted special opportunities, so that a sense of “caste”
would develop among them, and they would naturally look among
themselves for marriage partners.

A complementary eugenic goal was the discouragement of
excessive childbearing among ordinary, and especially unfit,
people. Galton calculated that a relatively small breeding advan-
tage for the superior group could have a large cumulative effect
in just a few generations, so he hoped that educational measures



38 THE INTELLIGENCE MEN

would suffice. As the facts of mental heredity became more widely
known and accepted, Galton thought, people who tested as non-
superior might voluntarily practice birth control, and perhaps
even divert some of their money toward the gifted in a new and
better form of “charity.” This new form of charity, he noted,
would be “quite another thing to patronising paupers, and doing
what are commonly spoken of as ‘charitable’ actions, which,
however devoted they may be to a holy cause, have a notorious
tendency to demoralise the recipient, and to increase the extent
of the very evils they are intended to cure.”® The infirm and
the unfit—the traditional recipients of charity—should continue
to receive help, but only on the condition that they contribute to
the betterment of future society by practicing birth control. Since
Galton believed their infirmities were largely hereditary, he argued
that after a few generations such people would cease to exist as
a major problem.

Thus for Galton the adoption of eugenics became a matter of
moral and civic obligation—just as the adoption of environmen-
talist views had been for Mill—and he spent the last forty years
of his long life vigorously promoting eugenics as a virtual per-
sonal religion. In the process, he contributed incidentally but
greatly to many different fields.

Galton monumentally enriched the field of statistics, for
example, with his invention of the basic mathematical ideas
underlying the correlation coefficient. Until Galton, scientists had
had no way of precisely stating the degree of relationship between
two variables that were associated with each other in less than
perfect ways. Such relationships were particularly common in
the field of genetics which so interested Galton. The heights of
fathers and their grown sons tended to be similar, for example,
but were seldom identical. Galton sought a means of describing
the degree of similarity with mathematical precision, so it could
be compared with other hereditary combinations such as brother-
brother or grandfather-grandson. Correlation coefficients express
these relationships with numbers ranging from a high of +1.0,
representing perfect agreement between the two variables, to a
low of —1.0, representing perfect disagreement; the middle value
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of 0 indicates no systematic relationship between the two values
at all. Moderate degrees of relationship are expressed by inter-
mediate figures; a typical correlation between the heights of
fathers and sons might be about +.50, for example, or +.25
between grandfathers and grandsons. Galton’s basic mathemat-
ical ideas for correlation were elaborated and perfected by his
younger friend and disciple, Karl Pearson (1857-1936), and have
proven invaluable in many diverse fields of science. And as we
shall see in later chapters of this book, calculated correlation
coefficients between the intelligence test scores of varying kinds
of kinship pairs are among the most important data bearing on
the modern IQ) controversy.

Among his other diverse contributions, Galton originated a
theory of heredity which ruled out the inheritance of acquired
characteristics (believed in by most of Galton’s contemporaries,
including Darwin), and anticipated the germ plasm theory which
is generally accepted by biologists today. For future psycholo-
gists, he originated the self-report questionnaire and the word
association test, and pioneered in the study of imagery. One of
the first investigators of fingerprints, he developed the classifi-
cation system which was originally adopted by Scotland Yard,
and which remains the basis of fingerprint detection systems today.
The unifying feature behind these multifaceted activities was
Galton’s constant effort to demonstrate the existence and impor-
tance of hereditary relationships. Thus, while he is remembered
today as an important explorer, geographer, meteorologist, biol-
ogist, statistician, criminologist, and psychologist, his most
important achievement in his own mind was the creation of the
new “science” of eugenics.

Ironically, however, Galton’s personal attempts to live eugeni-
cally suffered a setback. In 1853 he married Louisa Butler, whose
father was a noted ecclesiastic and former first Wrangler at
Cambridge, and whose brother had been the top scholar in clas-
sics there. In the absence of valid tests of natural ability, she
must have seemed an ideal eugenic match, with family genes for
precisely the sorts of ability Galton had wished so much for him-
self as a young man. Hopes for offspring to fulfill his childhood
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dreams gradually faded, however, as it became evident that his
marriage would remain childless.

Mill, too, had been childless, and so when they died neither of
these great antagonists left direct biological descendants behind.
Both left powerful intellectual legacies, however, and found no
dearth of people pleased to be regarded as their intellectual heirs.
As the following chapters will show, the opposing ideas of Mill
and Galton have continued to reverberate among parties to the
IQ controversy, up to the present day.

SUGGESTED READINGS

John Stuart Mill himself describes his education, and
gives a succinct summary of his life work, in his classic Autobiography
(Boston: Houghton Mifflin, 1969). Michael St. John Packe’s delightful
The Life of John Stuart Mill (New York: Macmillan, 1954) gives many
further details. Mill's psychological views are most systematically
expounded in Book Six (“On the Logic of the Moral Sciences”) of his
massive A System of Logic, Ratiocinative and Inductive (Toronto: Univer-
sity of Toronto Press, 1973).

Francis Galton too wrote an informative and entertaining autobiog-
raphy, Memories of My Life (London: Methuen, 1908). A detailed and
often hero-worshipful account of his life is provided in Karl Pearson’s
three-volume The Life, Letters and Labours of Francis Galton (Cambridge,
England: The University Press, 1914-1930). A good briefer biogra-
phy i1s D. W. Forrest’s Francis Galton: The Life and Work of a Victorian
Genius (London: Elek, 1974). For an appreciation of Galton’s many and
diverse contributions to psychology see Chapter 7 of the author’s own
Pioneers of Psychology (New York: Norton, 1979). Galton’s Hereditary
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The Invention of

Intelligence Tests

In 1884, visitors to the International Health Exhi-

bition at London’s South Kensington Museum

were invited to pay three pence each and enter

Francis Galton’s “Anthropometric Laboratory.” To
tempt them, Galton afforded a partial view of the goings-on inside
through a trellised wall. Outside observers could see that each
paying customer manipulated a variety of interesting-looking
contrivances, while an attendant wrote down something about
each performance on two cards. The customer received one of
these cards as he or she left, while the attendant carefully filed
the other one away. By the exhibition’s end, more than nine
thousand men and women had been enticed into visiting the
Laboratory. Without knowing it, these people constituted the first
large sample to take what were intended as intelligence tests, though
that term was not then used, and a modern observer would find
scant similarity between the “tests” they took and the ones in
common use today.

Galton’s Anthropometric Laboratory represented a step toward
realizing the dream he had introduced in 1865—for a series of
examinations “on established principles” which could accurately
predict the innate and inheritable “natural ability” of young
adults.* The principles had yet to be established, of course, so

*See Chapter 1, pp. 34 ff.
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Galton had to proceed on the basis of tentative working assump-
tions as he designed his Anthropometric Laboratory. The most
important of these was that natural ability must be dependent
upon inheritable qualities of the brain and the nervous system.
People with large brains, for example, might be expected to show
high intellectual ability. Galton’s personal experience seemed to
show this, since many of the eminent men he knew or saw
appeared to have large heads. Further, it was established that
women, on the average, had slightly smaller heads than men.
Like many of his Victorian contemporaries, Galton was certain
that women were also less intelligent than men, so here was one
more example of an apparent correlation between brain size and
intelligence. Accordingly, the first “tests” which Galton included
in his Anthropometric Laboratory were devices for measuring
head sizes, as estimates of the different brain masses lying within.*

Galton recognized that brain size alone was an imperfect indi-
cator of ability, however, perhaps in part because he himself had
an unusually small head. He thought that brain size must inter-
act with the overall efficiency of the nervous system to produce
intelligence, in the same way that body size and muscular coor-
dination interact to produce variations in physical or athletic
ability. One obvious measure of neurological efficiency seemed
to be the reaction time—the fraction of a second required between
the time a stimulus occurs and a muscular act is initiated in
response. Physiologists of Galton’s time had related this delay to
the time required for electrochemical impulses to traverse the
sensory and motor nerves of the body, and it had also been known
for some time that certain individuals were consistently quicker
than others in responding to split-second stimuli. Thus, tests of

*When relating intelligence to brain size across different species of animals,
most scientists now believe that the ratio of brain weight to body weight provides
a better index of relative intelligence than does brain weight per se. Thus ele-
phants, with larger brains but presumably lesser intelligence than human beings,
have a lower brain weight to body weight ratio. When this same correction is
introduced into the male-female comparison for humans, women come out slightly
higher than men. So far, however, all attempts to correlate brain-size variables
with intelligence within the human species have turned up negligible relation-
ships.
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reaction time promised reliable, measurable differences among
people in a task involving neurological efficiency. Galton included
them in his laboratory, assuming that people with shorter reac-
tion times would prove to have more natural ability.

Most of Galton’s other devices measured sensory acuity, since
intelligence presumably involved the interplay of ideas, and ideas
in turn were based on sensory experience. As Galton stated the
case, “The only information that reaches us concerning outward
events appears to pass through the avenue of our senses; and
the more perceptible our senses are of difference, the larger the
field upon which our judgment and intellect can act.”! As with
his brain-size hypothesis, he culled some questionable anecdotal
evidence to support this theory. Men, he was certain, were more
sensorily acute than women. Why else would there be a total lack
of women in jobs requiring fine sensory discrimination, such as
wine or tea tasting, or wool sorting? Further, “Ladies rarely dis-
tinguish the merits of wine at the dinner-table, and though cus-
tom allows them to preside at the breakfast-table, men think them
on the whole to be far from successful makers of tea and cof-
fee.” Yet another example of the presumed association between
low intelligence and low sensory acuity was provided by the
mentally retarded:

The discriminative faculty of idiots is curiously low; they
hardly distinguish between heat and cold, and their sense
of pain is so obtuse that some of the more idiotic seem
hardly to know what it is. In their dull lives, such pain
as can be excited in them may literally be accepted with
a welcome surprise.?

Thus Galton’s tests also included measures of keenness of sight
and hearing, color sense, and eye judgment in bisecting a line.
Galton’s nine thousand paying subjects all received their own
results for these measures on their cards, while the duplicate
copies were retained for statistical analysis. Galton and Karl
Pearson had not yet developed the techniques for calculating
correlation coefficients when he collected these data, so he had
no way of precisely measuring the degrees of interrelationship
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among his separate measures. He merely sought at this time to
obtain overall impressions of the states of varying segments of
the British population, which could be compared with each other
or, potentially, with similar measures from other national groups.
The plan for using such tests in individualized eugenics assess-
ments remained a utopian hope in the 1880s. Nevertheless, Gal-
ton’s Anthropometric Laboratory brought the idea of the tests
very much to the forefront, and while Galton himself would go
little further, others would soon take up the project. Among the
most important of these was the young American psychologist
James McKeen Cattell (1860—1944).

JaMEs MCKEEN CATTELL AND “MENTAL TESTS”

Son of the president of Pennsylvania’s Lafayette
College, James Cattell was graduated from that institution in 1880
and, like an increasing number of his generation, set off for
graduate training in Germany. After starting out in philosophy,
he became one of the first American students in Wilhelm Wundt’s
(1832—1920) Institute at Leipzig University—the only place in
the world at that time where one could receive specialized, Ph.D.
training in experimental psychology. During five years in Leipzig,
Cattell became Wundt’s assistant and prize student, conducting
a brilliant series of doctoral studies on reaction time. Using just
himself and one other student as subjects, Cattell took thousands
of reaction-time measurements under varying conditions of con-
centration and awareness, precisely assessing the fractions of
seconds presumably required for varying kinds of mental reac-
tions. He also noted in passing small but consistent differences
between his own times and those of his colleague, and proposed
a further study to Professor Wundt, one aspect of which would
be an investigation of individual differences in reaction time.
Wundt was much more interested in the general features of the
mind, however, and offered no support for this aspect of Cat-
tell's proposal. Cattell put the idea on a back burner, and pro-
ceeded to finish his degree in a manner more acceptable to his
mentor.

=
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James McKeen Cattell (1860—1944) (Archives of the His-
tory of Amerian Psychology, University of Akron)

But the idea remained alive, for just as Cattell was proposing
it to Wundt he learned about Galton’s Anthropometric Labora-
tory in London. Cattell was interested to compare Galton’s tech-
niques for measuring reaction time with his own, and began a
friendly correspondence. He soon became very interested in the
entire issue of testing individual differences, and arranged to
get a two year research fellowship for himself at England’s Cam-
bridge University after finishing his degree with Wundt. At
Cambridge he established an anthropometry laboratory similar
to Galton’s, got to know Galton personally, and made tentative
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arrangements to collaborate with him in the writing of a labora-
tory manual covering the use of the apparatus. The manual was
never completed and the Cambridge laboratory faded away soon
after Cattell’s return to the United States in 1888, but his enthu-
siasm for testing remained. As a psychology professor at Colum-
bia University, Cattell became a highly effective exponent of the
new psychology of individual differences.

Cattell published the details of his research program, and
introduced the catchy term “mental test” into the psychologist’s
lexicon, in an 1890 article entitled “Mental Tests and Measure-
ments.” Here he described a basic set of ten “mental tests,” which
he proposed for use with the general public, as well as a longer
series of fifty to be completed by university students. His basic
ten tests, which he acknowledged owed much to Galton’s pre-
vious work, were as follows:

1. Dynamometer pressure, the strength of one’s hand squeeze.
Cattell allowed that this measure “may be thought by many
to be a purely physiological quantity,” but added that “it is
impossible to separate bodily from mental energy.”* Thus he
thought dynamometer pressure, as a general index of energy,
reflected one’s degree of mental power as well.

2. Rate of movement of the hand through a distance of 50 cen-
timeters, when started from rest. The rationale for this was
similar to that for dynamometer pressure.

3. Sensation areas, the so-called “two-point threshold.” A pair
of variably separated rubber-tipped compass poinis was
applied to the back of a subject’s hand, out of sight, to deter-
mine the minimum separations which could be reliably
detected as two separate points. (When the tips were very
close together, they were perceived as a single point of pres-
sure.) Presumably, those who could detect the smallest sep-
arations had the most sensitive and efficient nervous systems.

4. Pressure causing pain. A hard rubber tip was pressed against
the subject’s forehead with increasing force, until the subject
reported or showed signs of pain. Galton, of course, had




THE INVENTION OF INTELLIGENCE TESTS 47

related pain sensitivity to intelligence in his discussion of the
mentally defective.

. Weight differentiation. The subject was required to ditfer-

entiate the relative weights of identical-looking boxes, vary-
ing by 1-gram differences from 100 to 110 grams. Here was
another test of the fineness of the subject’s sensory discrimi-
nation.

. Reaction time for sound. This standard measure of reaction

time was similar to that used in Galton’s laboratory, or Cat-
tell’s Ph.D. research.

. Time for naming colors. Randomly ordered patches of red,

yellow, green, and blue were pasted on strips. The subject
had to name the colors in order, as fast as possible, while
being timed with a stopwatch.

. Bisection of a 50-centimeter line. As in Galton’s Anthropo-

metric Laboratory, the subject was required to place a sliding
line as close as possible to the exact middle of an unmarked,
50-centimeter-long strip of wood.

9. Judgment of ten seconds of time. After demonstrating one

10.

ten-second interval, the experimenter tapped on the table
and asked the subject to signal the end of another ten sec-
onds. The accuracy of the estimate was measured with a
stopwatch.

Number of letters repeated on one hearing. Lists of random
consonants were read to the subject, who was required to
repeat them from memory.

Such were the basic tests. The more comprehensive series of
fifty included more complicated and intricate measures, but their
general domain was the same. Thirty-eight measured different
forms of sensory acuity, and another seven examined different
reaction times. Obviously, these “mental tests” had a very strong
sensory and physiological bias, consistent with the Galtonian the-
ory of mental ability.

During the decade of the 1890s the cause of mental testing
was enthusiastically taken up by an increasing number of inves-
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tigators in several different countries. Gradually, however, it
became evident that there was something seriously wrong with
the tests, which did not really seem to measure useful differ-
ences in “mental” functions, as they had been designed to do.
The crowning blow was struck in 1901 by Clark Wissler, one of
Cattell’s own graduate students, who obtained both mental test
scores and records of academic grades from more than 300
Columbia University and Barnard College students. Wissler also
learned the techniques for computing correlation coefficients,
just recently perfected by Karl Pearson, and so was able to esti-
mate with mathematical precision the exact interrelationships
between the various mental tests, and independent measures of
intellectual achievement.

Wissler’s devastating results® indicated that the “mental tests”
showed virtually no tendency to correlate with academic achieve-
ment; for example, class standing correlated —.02 with reaction
time, +.02 with color naming, — .08 with dynamometer strength,
and +.16 with memory for number lists. This last modest figure
was the highest single correlation between academic achieve-
ment and a mental test. Almost as damaging, the mental tests
showed little greater tendency to intercorrelate among them-
selves; for example, reaction time and color naming correlated
—.15, color naming and hand movement speed +.19. Some head
measurements were thrown in for good measure, and in general
they fared no better than did the mental tests. The only substan-
tial correlations in Wissler’s study were those between grades in
individual academic subjects, which ranged from a low of +.30
(between Rhetoric and French) to a high of +.75 (between Latin
and Greek). These were much more of the order of magnitude
to be expected when dealing with an underlying general ability.
Obviously the mental tests, which did not even tend to agree
among themselves, were not good measures of anything like
intelligence or Galton’s “natural ability.”

Wissler’s results greatly disappointed psychologists. Perhaps
realizing what his research had done to psychology, Wissler shortly
switched fields to become an anthropologist and one of the ear-
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liest American supporters of the environmentalist “culture con-
cept” explanation for differences between ethnic groups. Cattell
remained a psychologist, but lost much of his enthusiasm for the
Galtonian approach to mental testing, and gradually turned his
primary attention to scientific administration and the editing of
journals. Other psychologists lost enthusiasm too, and for a while
intelligence testing seemed like a dying issue.

This situation did not last long, however, for in 1905 a very
different approach to intelligence testing was introduced by the
French psychologist Alfred Binet (1857-1911). With a back-
ground and attitudes quite different from Galton’s or Cattell’s,
Binet achieved the “breakthrough” that finally made possible the
measurement of meaningful individual differences in intelli-
gence, and which properly qualifies Binet for the title of “father”
of the modern intelligence test.

Binet’s development of the first successful intelligence test in
1905 was the capstone of his distinguished career as France’s
leading experimental psychologist. His path to psychological
eminence had not been easy, however, as he lacked formal aca-
demic training in the field and received much of his education
in the proverbial school of hard knocks. He suffered severe
embarrassment and disappointment early in his career, but
managed to turn the experience into a valuable object lesson.
The story of Binet’s success thus begins with failure, many years
before he directly confronted the issue of intelligence testing per
se.

ALFRED BINET: THE MAKING OF A
PsycHOLOGIST

Alfred Binet was born in Nice, France, on July
11, 1857, the only child of a physician father and an amateur
artist mother. His wealthy parents separated when he was very
young, and he was raised primarily by his mother. This was just
as well for Alfred, who remembered his father as a stern and
uncompromising man who once tried to cure him of timidity by
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Alfred Binet (1857—1911) (Archives of the History of
American Psychology, University of Akron)

forcing him to touch a cadaver. The memory of that horrible
experience remained vivid for life, and permanently darkened
Binet’s view of the world.

As a youth Binet attended private schools in Nice and Paris,
where he did well and won prizes in French composition. Then
he earned a licence, or first degree, in law, but developed no desire
to practice and dropped out of the field completely. Years later
he would describe law as “the career of men who have not yet
chosen a vocation.”® Next came a brief try at medical school,
where the horrors of the operating theater apparently aroused
old conflicts associated with his father and his childhood trauma.
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He suffered an emotional breakdown and left medical school
prematurely, requiring complete rest for his recovery.

Soon the dispirited and emotionally exhausted twenty-two-year-
old started going to Paris’s great library, the Bibliotheque
Nationale, to pass the time quietly and work his recovery. Fol-
lowing some vague inclination, he began browsing in books on
psychology, became fascinated, and sensed correctly that he had
at last found his vocation. As his enthusiasm mounted, he could
not resist trying out for himself some of the experimental pro-
cedures he read about, and writing articles about the many new
ideas they aroused.

The first experiments to catch his fancy involved the two-point
threshold: the simultaneous stimulation of the skin by two com-
pass points, and the determination of the conditions under which
they were perceived as one or recognized as two. This procedure
had already been the subject of much experimental investiga-
tion, and early psychologists had learned that the separation of
points required to produce a sensation of “twoness” varies greatly
with the part of the body stimulated—for example, it is some
thirty times greater for the small of the back than for the tip of
the index finger. (For this reason Cattell, when he included the
two-point threshold among his basic mental tests, specified that
it was the back of the hand which was always to be stimulated in
his test.) Several theories had been proposed to account for these
variations, focusing on the presumably varying distribution of
nerves in different parts of the body.

Binet conducted a few simple two-point threshold experi-
ments on himself and some friends, and concluded that the the-
ories he had read about were wrong in some of their details. He
quickly wrote an article describing his experiments and offering
a “corrected” theory. Always a graceful and persuasive writer,
he succeeded in getting this published.” Any pleasure at seeing
his words in print was soon curtailed, however, because his arti-
cle caught the critical attention of one Joseph Delboeuf (1831-
1896), a Belgian physiologist who had done some important work
on the two-point threshold which had been overlooked by Binet.
Delboeuf published a critique stating that his own much more
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systematic experiments did not agree with several of Binet’s
findings, and showing that he had already published a much
more sophisticated version of Binet’s theory long before.® Binet
had obviously rushed prematurely into print, and Delboeuf
publicly humiliated him for it.

Even Delboeuf’s attack could not diminish Binet’s ardor for
psychology, however, and his next passion became the associa-
tionist psychology of John Stuart Mill, whom he would later call
“my only master in psychology.” Binet was persuaded by Mill’s
arguments about the potentially unlimited explanatory power of
associationism, and said as much in his second venture into psy-
chological publication. This 1883 article, entitled “Reasoning in
Perception,” asserted: “The operations of the intelligence are
nothing but diverse forms of the laws of association: all psycho-
logical phenomena revert to these forms, be they apparently
simple, or recognized as complex. Explanation in psychology, in
the most scientific form, consists in showing that each mental
fact is only a particular case of these general laws.”'’ John Mill
himself could not have put the case more unreservedly.

Yet Binet was once again treading upon dangerous ground.
Associationism as a psychological doctrine clearly had its merits,
but by 1883 much evidence had already accumulated to show
that it could not stand as a complete explanation of mental phe-
nomena, even after any possible innate factors were placed aside.
In particular, associationism was ill equipped to account for
varying motivational influences on thought, or for many of the
unconscious phenomena that were coming to increasing attention
at that time. Thus the laws of association were hard pressed to
explain, by themselves, why a particular starting thought can lead
to totally different trains of associations, depending on the moti-
vational state of the individual. Phenomena such as post-hypnotic
amnesia posed another difficulty for exclusively associationistic
theory. When a recently hypnotized subject was asked what hap-
pened while he was hypnotized and failed to remember, he pro-
vided an example of dis-association of ideas. The stimulus of the
question failed to bring in its train the associated ideas and mem-
ories, including the answer, which one would normally expect.

—— ——
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Mill’s laws of association had nothing to say about how ideas could
become disconnected, or “dissociated,” from each other.

This time Binet recognized the deficiencies in his psychology
without help from a Delboeuf, and took steps to remedy them.
But even though he was soon to augment his associationism, he
never lost respect for its great though incomplete explanatory
power. Years later, when he attacked the problem of assessing
intelligence, he would not be restricted, as Galton and Cattell
had been, to the consideration of presumably innate factors such
as sensory acuity or neurological efficiency. Instead, Binet would
argue that “intelligence”—whatever else it was—could never be
isolated from the actual experiences, circumstances, and per-
sonal associations of the individual in question.

Charcot and the Salpétriere

The broadening of Binet’s psychology began in
1883, as he found a teacher in precisely those subjects associa-
tionism was least able to deal with. Jean Martin Charcot (1825—
1893), director of the Salpétriere Hospital and one of the most
famous neurologists in the world, had recently turned his atten-
tion to the study of hysteria and hypnosis—two conditions in which
the questions of motivation and unconscious psychological effects
were strongly raised. Binet went to work for Charcot as a vol-
unteer researcher.

Charcot had become interested in hysteria because its symp-
toms often mumicked those of ordinary neurological conditions,
but lacked obvious neurological cause. Some patients com-
plained of paralyses, anesthesias (losses of feeling), or amnesias
(losses of memory), for example, but neurological examination
showed no undellymg pathology of the nervous system. Most
physicians were suspicious of hysterical symptoms, regarding them
as deliberate malingering and simulation. Charcot recognized
the subjective reality of the symptoms to the patients themselves,
however, and took hysteria seriously.

Hypnosis posed many obvious similarities to hysteria, as para-
lyses, anesthesias, selective amnesias, and virtually all other hys-
terical symptoms could easily be reproduced in a good hypnotic
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subject simply upon suggestion. Like true hysterical symptoms,
these suggested hypnotic effects had a strong subjective reality
for the subject, in spite of the absence of immediately obvious
neurological causes. So close did these parallels seem that Char-
cot concluded (erroneously, it would turn out) that the capacity
for being hypnotized was really a symptom of underlying hys-
teria. The study of hypnosis became important to Charcot because
it promised to throw light on the mechanisms of hysteria.
Charcot customarily used an unusual research technique,
involving the very close study of small numbers of individual
cases. He believed it was possible to identify a few patients who
suffer from certain neurological diseases in pure or complete
form, representing what Charcot called the “types” of the ill-
nesses. The close study of these extreme cases would presum-
ably be very useful in understanding the much more numerous
incomplete or “blurred” forms of the condition, in the same way
that knowledge about the spectacular, three-stage grand mal form
of epilepsy had yielded useful information about the condition
in general, including the much more common petit mal forms.
Charcot had found a small number of patients who exhibited
particularly striking patterns of hysterical and hypnotic effects,
which he believed to represent the types for these conditions,
and which he labeled “major hysteria” (“grande hystérie”) and
“major hypnotism” (“grand hypnotisme”), respectively. Binet’s
assignment was to investigate the hypnotic responses of one of
these, an attractive young woman named Blanche Wittmann,
whose flamboyant symptoms and haughty attitude toward other
patients had led her to be called “Queen of the Hysterics.” When
being hypnotized she characteristically passed through three stages
which Charcot believed to define major hypnotism. In the first
“cataleptic stage” she became muscularly relaxed and apparently
insensitive to all stimulation except the voice of the hypnotist. In
the second “lethargic stage” her muscles became completely flac-
cid, as she collapsed into the arms of the hypnotist or an assis-
tant. Finally in the “somnambulistic stage” she could carry out
complex automatic behaviors on command from the hypnotist,
including the paralytic, anesthetic, and amnesic responses that
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seemed so hysteria-like to Charcot. Charcot and Binet believed
that this elaborate three-stage sequence revealed some funda-
mental features of the nervous system, though we now know
that it really represented only the following of implicit suggestions
administered by the hypnotist.

When Binet and a young doctor named Charles Feré began
to work with “Wit” (as she was named in their published studies),
she put on amazing performances for them. Perhaps thinking
back to the days when hypnotism was called “animal magne-
tism,” Binet and Feré discovered that a hypnotic effect such as a
paralysis, which had been produced on one side of her body,
could be transferred to the other side simply by reversing the
polarity of a magnet in her presence. Emotional states could be
similarly reversed. After suggesting to the hypnotized Wit that
she felt very sad, for example, a flick of the magnet transformed
her piteous sobs into joyful laughter. Binet and Feré believed
that they had discovered a method here for identifying “comple-
mentary emotions,” analogous to the well-known pairs of “com-
plementary colors” which produce white or gray when mixed
together.

Never shy about getting into print, Binet and Feré published
their hypnotic findings in four articles during 1884 and 1885.
Admitting that some results seemed implausible, they still assured
their readers that the effects had been “entirely unexpected,”
and had therefore “issued from nature herself, . . . showing an
inflexible logic.”!" Unsurprisingly, these amazing reports aroused
the interest of Binet’s old nemesis, Joseph Delboeuf, who had
maintained a side interest in hypnotism for many years. Though
inclined to accept Charcot’s theory of major hypnotism because
of his great prestige, Delboeuf found the magnetic results utterly
improbable; with Binet's name on them, they seemed doubly
suspect. “One fine morning I could contain myself no longer,”
Delboeuf later recalled,'? so he went to the Salpétriere to see for
himself:

I will never forget those delicious hours. M. Feré and
Binet are both young, both tall; M. Feré more reflec-
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tive, it seems to me, and more accessible to objections
raised; M. Binet more adventurous and more affirma-
tive; . . . with fine features and mischievous expression.
Between them sat . . . the placid and “appetizing” Alsa-
cienne Wit . . . not only wearing a complacent look, but
finding visible pleasure in getting ready to do anything
that should be asked of her.

Delboeuf saw at once that Feré, the principal hypnotist, had an
extraordinary degree of rapport with Wit, playing her “as if
playing upon a piano. . . . A light touch on any muscle—or even
pointing to it without touching—made Wit . . . contract any mus-
cle, even in her ear.”!® The magnet which produced such amaz-
ing effects was of the large horseshoe variety, wielded and
reversed openly before Wit during the demonstration. Binet and
Feré spoke openly about Wit’s anticipated responses as if she
were not there. When asked why they did not take common-
sense precautions to disguise their expectations, they explained
that according to Charcot’s theory Wit was unable to compre-
hend things normally while in the somnambulistic stage of major
hypnotism.

The skeptical Delboeuf returned to Belgium and repeated the
Salpétriere experiments, but with proper precautions against
simulation by his subjects. He concluded that not only the Binet-
Feré findings, but also Charcot’s entire theory of major hypnosis
were false, the result of conscious or unconscious simulation by
the subjects. At first Binet objected that Delboeuf had failed to
find genuine cases of major hypnotism on which to experiment,
but slowly and gradually the terrible truth dawned. He finally
realized that he had put too much faith in Charcot’s name and
prestige, and had accepted the reality of “grand hypnotism”
without sufficient question. He recanted publicly in 1891:

One can see for oneself that these studies present a great
many loopholes for error, which very often perverts
the results in spite of the precautions of the most care-
ful experimenter; no one can boast that he has never
failed. One of the chief and constant causes of mis-
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takes, we know, is found in suggestion—that is to say,
in the influence the operator exerts by his words, ges-
tures, attitudes, even by his silences, on the subtle and
alert intelligence of the person he has put in the som-
nambulistic state.'?

Ever afterward Binet was acutely aware of the power of uninten-
tional suggestion—which he called “that cholera of psychol-
ogy,”'°*—to contaminate experiments.

Following his humiliation, Binet was understandably ready to
find a new base of operations. Just as understandably, prospec-
tive employers did not come flocking to his door. In 1891 his
situation finally resolved itself at a chance meeting in a railway
station with Henri Beaunis (1830—1921), a physiologist and the
director of the newly created Laboratory of Physiological Psy-
chology at the Sorbonne. Beaunis had publicly opposed Binet
during the hypnotism controversy and must have seemed an
unlikely ally, but Binet summoned his courage and asked if he
could come to work, without pay, in the Laboratory. Beaunis,
appreciative of the fact that Binet was wealthy enough to work
for nothing, agreed, and got one of the best bargains in the his-
tory of psychology. Binet had now learned his lesson, and though
he would remain an enthusiastic and prolific writer, he would
never again trust unauthenticated authority, or go out on a limb
in support of a position he had not thoroughly tested himself.
In sum, he had learned the hard way to be a model experimen-
ter.

He had gained some other things from the Salpétriere as well.
For one, he had learned the art of studying individual cases.
Though it was dangerous to generalize prematurely from small
numbers of individuals, as both he and Charcot had done in
studying hypnosis, the case-study approach nevertheless helped
one to appreciate the individuality and complexity of real peo-
ple. Binet’s practice with the case-study method helped him to
appreciate that any abstract psychological variable—including
“intelligence”—was neither unitary nor simple of measurement,
and that any attempt to measure it must take into account its
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complexity and diversity of manifestation. The case-study
approach, of course, was very different from that of Galton and
Cattell, who preferred to assess large numbers of people rather
superficially, on simple and one-dimensional scales.*

Further, Binet had truly succeeded at the Salpétriére in
broadening and deepening his naive associationistic psychology.
He had investigated other things besides hypnosis while there,
and produced three books and more than twenty articles on sub-
jects as diverse as sexual fetishism, illusions of movement, and
child psychology. He continued to appreciate the importance of
environment and circumstance, but now recognized the impor-
tance of other factors as well. In a paper on the origins of sexual
fetishism (a phenomenon which he named), for example, he called
attention to the roles of both chance circumstances occurring in
childhood, and an innate and presumably hereditary predispo-
sition.'®

Binet also came to recognize the inability of pure association-
ism to account for the vagaries of attention which occurred so
strikingly in hypnosis and hysteria, and also played a major role
in “normal” conscious states. Associationistic psychology, he now
wrote, tended to reduce the mind too much to “a sort of passive
automatism, ... to a spectator-me rather than to an actor-me.”
Attention was the most important process of the mind for assert-
ing its active nature, guiding association but itself being unex-
plainable by association.!” As shall be seen, attention came to
play an important role in Binet’s analysis of human intelligence.

In general, then, it was a highly competent and broadly edu-
cated psychologist whom Beaunis took on as his assistant at the
Sorbonne Laboratory in the autumn of 18391. He never regret-
ted his decision, as Binet became his successor as director in 1894
and remained in that position—though always unpaid—for the
rest of his life. In short order, Binet became the outstanding

* Another young student of Charcot’s, who overlapped with Binet, was Sig-
mund Freud. Though Freud, like Binet, ultimately rejected most of Charcot’s
specific theory, he also always credited him with a profound influence on his
own clinical technique. More than coincidentally, Freud’s major psychoanalytic

writings commenced with a brilliant series of case studies, in his Studies on Hys-
teria.

———— =
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experimental psychologist in France, and leader of a new pro-
gram which he called “individual psychology.”

BINET’S INDIVIDUAL PSYCHOLOGY

Even as Binet was winding up his affairs at the
Salpétriere, he was conducting a small series of experiments at
home which markedly influenced his later career. He had devel-
oped the habit of trying out all sorts of tests and puzzles on his
young daughters Madeleine and Alice, born in 1885 and 1887,
respectively. These early home experiments culminated in three
short articles published in 1890.'® While belonging chronologi-
cally to the end of his Salpétriere period, these papers marked
the logical beginnings of his new career as an experimental child
psychologist and “individual psychologist.”

Several of the tests and tasks in these early experiments were
derived from the Galton and Cattell series, assessing reaction
time and various forms of sensory acuity. Binet found that his
daughters and their small friends had average reaction times about
three times longer than typical adults’, but with much greater
variability. On some trials the children responded just as quickly
as adults, but on others they were much slower. Since the chil-
dren could sometimes match the adult speed, Binet concluded that
the crucial factor differentiating children from adults was not
reaction time per se, but rather the ability to sustain attention to
the task. When children paid attention they responded like adults,
but on those frequent occasions when their attention wandered,
their reaction times increased drastically. This finding rein-
forced Binet’s conviction of the importance of attention in men-
tal life, and he would continue throughout his career to emphasize
its importance in the development of adult intelligence.

Binet’s investigations of sensory acuity showed that children’s
senses were often much sharper than commonly believed. For
example, Madeleine’s ability to judge the relative lengths of par-
allel lines, or the relative sizes of pairs of angles, actually exceeded
that of many adults.

Tests of “color sense” like those in Cattell’s battery, which
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required subjects to name color patches as quickly as possible,
generally revealed a large superiority of adults over children.
Binet discovered, however, that tests requiring subjects to match
colors showed very much smaller differences. This indicated that
the children’s perceptual and sensory abilities of color discrimina-
tion were really very good. Their major inferiority to adults was
lingwistic, residing in their slowness to assign proper names to
their color perceptions.

On another test requiring language use—this one very differ-
ent from anything in the Galton or Cattell batteries—Binet found
even more striking differences between children and adults. He
simply asked his young subjects to define a series of everyday
objects, and discovered that their thoughts immediately leapt to
the uses of the objects inquired about, or to the actions habitually
taken with or toward them. Thus a knife was simply “to cut meat”;
a box “means put candies inside”; and a snail was, emphatically,
“Squash it!” The young girls did not and indeed could not “define”
the concepts as an adult would: '

It is clear that a little girl is incapable of defining. When
you say “definition” you imply a certain work of reflec-
tion, of comparison, of elimination, etc. The little chil-
dren that we studied responded immediately without
thinking, and their replies express very simply the first
images which were evoked by the name of a certain
well-known object.'®

Binet’s discovery of this “functional” or “utilitarian” nature of
young children’s thought, as compared to the much greater
abstraction of adults, led him to recognize the increasing capac-
ity for abstraction as one of the hallmarks of increasing intelli-
gence.

These early experiments generally led Binet to doubt the use-
fulness of sensory or neurological tests for making psychological
or intellectual discriminations among people. When young chil-
dren with obviously undeveloped intellects could approach or
match the performance of adults, then those tests did not seem
very promising discriminators of adult levels of intellectual abil-




THE INVENTION OF INTELLIGENCE TESTS 61

ity. Those tests which did discriminate children from adults
required the application of higher and more complex faculties
than simple acuity or reaction speed, such as sustained attention
and the sophisticated use of language. Thus, while Binet was not
yet concerned with defining the nature of “intelligence” per se,
he came away from his studies convinced that there are impor-
tant differences between mature and immature intellects, mea-
surable only by tests requiring higher, complex mental operations.
An equally important insight followed Binet’s observation of
the marked stylistic and temperamental differences between his
two girls. As they learned to walk, for example, he observed:

Standing on her feet, holding on to a solid object, a
chair or a table, [Madeleine] risked abandoning that
support only when she had visually selected another
object a short distance away which would offer new
support; she directed herself very slowly towards the
second object, paying great attention to the movements
of her legs. These movements were executed with great
seriousness in perfect silence. [Alice, on the other hand],
was a laughing, turbulent child; when put on her legs,
she remained immobile for some moments and then
was suddenly pushed forward by a desire to progress.
It was evident that she never anticipated which object
could furnish support, because she advanced without
the slightest hesitation to the middle of an empty part
of the room. She cried out, she gestured, she was very
amusing to watch; she advanced staggering like a
drunken man, and could not take four or five steps
without falling.*°

Other aspects of the girls’ behavior showed similar differ-
ences. Madeleine was consistently thoughtful and deliberate while
Alice remained distractable and impulsive. Binet would con-
tinue to be impressed with such characteristic differences, not
only between his daughters but among people in general. He
recognized that individual differences in style were just as
important as differences in level—that two equally intelligent
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people, for example, could go about solving the same problem
in entirely different ways.

Studies of Suggestibility

The themes introduced in Binet’s early studies of
his daughters developed during his first years at the Sorbonne.
He remained interested in children, and used the authority of
his new position to gain access to schools for subjects. With this
larger sample he immediately began to study memory and “that
cholera of psychology,” suggestibility. The memory task required
a child to remember the length of a straight line, choosing the
one of the same length from a pair of unequal lines presented
afterward. The tests of suggestibility used a similar task, but
attempted to influence the choices with suggestive statements from
the experimenter (“Are you sure? Isn’t it the next line?”); with
suggestive responses from “leaders” among the subjects them-
selves; and by the establishment of “preconceived ideas” (e.g.,
for several consecutive trials the correct line would be above the
incorrect one, and then on the crucial trial placed below).

Binet found that accuracy in memory steadily increased, and
susceptibility to suggestion steadily decreased, with the ages of
his seven- to thirteen-year-old subjects. He did not yet appreci-
ate its full significance, but this was one of his first hints as to the
role of age in the development of children’s mental faculties, and
of its potential usefulness as a measuring stick for varying degrees
of intelligence.?!

Binet’s first studies of memory and suggestibility reported only
the average results, for large numbers of different subjects. He
recalled his training at the Salpétriere, however, and explicitly
recognized that these average figures inevitably obscured the
richness and complexity of the actual responses of individual
people. In 1900, when summarizing several years of work on
suggestibility, he issued a stern warning about the limitations of
statistical results:

Mere numbers cannot bring out ... the intimate
essence of the experiment. This conviction comes nat-
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urally when one watches a subject at work. ... What
things can happen! What reflections, what remarks, what
feelings, or, on the other hand, what blind automatism,
what absence of ideas! ... The experimenter judges
what may be going on in [the subject’s] mind, and cer-
tainly feels difficulty in expressing all the oscillations of
a thought in a simple, brutal number, which can have
only a deceptive precision. How, in fact, could it sum up
what would need several pages of description!

We feel it necessary to insist that the suggestibility of
a person cannot be expressed entirely in a number, even
if the latter should correspond exactly to his degree of
suggestibility. It is necessary to complete this number
by a description of all the little facts that complete the
physiognomy of the experiment.*?

Binet retained this attitude toward quantified data for the rest
of his life, in investigations of intelligence as well as of suggesti-
bility. While recognizing the usefulness of averages and other
conglomerate data for expressing general trends, he also was
acutely aware of their limitations. Unlike Francis Galton and many
of his followers in the mental testing field, who believed that
precise scores and numbers could capture the real essence of
psychological characteristics, and moreover were necessary if their
work was to be truly “scientific,” Binet never came close to being
a worshipper of “mere numbers.”

Case Studies

From the outset of his Sorbonne career, Binet also
kept his individualistic faith by regularly conducting in-depth
case studies. First, he examined a small group of people with
unusual mental abilities: chess players who could play (and win)
several simultaneous games while blindfolded, and two “calcu-
lating prodigies” who could solve complicated mathematical
problems rapidly and entirely in their heads.?* Two surprising
facts emerged. First, these people showed no particularly keen
mental abilities apart from their special talents. The chess play-
ers had keen memories for the “lines of force” surrounding the
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various pieces on the board, and the calculators had unusually
good memories for numbers, but their memories in other areas
were not unusual. The second surprise was the diversity of ways
in which these people went about their specialized tasks. One
calculator, for example, used exclusively auditory imagery as he
worked, always hearing but never seeing the numbers in his
imagination; for another, the reverse was true. Here was a fine
example of different mental operations being used to solve the
same kinds of problems, by people equally extraordinary in their
special abilities.

This same general finding emerged when Binet attempted to
investigate the wellsprings of literary creativity. Through inter-
views and questionnaires, Binet studied the working habits of
several of France’s leading authors.?* If he had hoped to uncover
some secret technique common to all creative authors he was
disappointed, for he found great variability in their approaches.
The dramatist Francgois de Curel, for example, did his best work
when he felt under the influence of “spontaneous inspirations”
and he seemed merely “the vessel through which his characters
spoke.” Inspiration for Curel came especially frequently in early
morning, as if produced by unremembered dreams. Several other
successful authors, however, worked much more systematically
and deliberately, at all hours of the day or night, and felt that
their writing turned out to be equally effective regardless of
whether they felt “inspired” or were doggedly forcing them-
selves to write. For Binet, here was more impressive evidence of
great complexity and lack of uniformity in the operation of the
highest mental functions.

Binet’s most important case studies were of his two daughters.
As they grew up, he continued to test them with a wide variety
of experimental tasks, including the two-point threshold, mea-
sures of memory and judgment, and imaginative exercises in
word association, inkblot interpretation, or story telling. He gave
the results from twenty of these different tests in his 1903 book,
L’Etude Experimentale de UIntelligence (The Experimental Study of
Intelligence), regarded by some psychologists as his most creative
work.
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Though this book’s title contained the word “intelligence,” it
primarily dealt with qualitative differences in personality or mental
functioning in general. Binet had continued to be impressed with
the temperamental and stylistic differences between his daugh-
ters as they grew up, and had characterized the deliberate and
down-to-earth Madeleine as “the observer” (“lobservateur”), and
the impulsive, fanciful Alice as “the imaginer” (“limaginitif”). The
book was replete with ingenious illustrations of their differ-
ences, including a test which required them to write descriptions
of objects such as a coin, a feather, a chestnut leaf, or a question
mark drawn on a sheet of paper. Here were the two teenaged
girls’ responses to the chestnut leaf:

Madeleine: The leaf I am looking at is a chestnut leaf
gathered in the autumn, because the folioles are all
almost yellow except for two, and one is half green and
yellow. This leaf is composed of several folioles joined
at a center which ends at the stem called a petiole, which
supports the leaf on the tree. The folioles are not of
the same size; out of the 7, 4 are much smaller than the
3 others. The chestnut tree is a docotyledon, as one can
tell by looking at the leaf, which has ramified nervures.

Alice: This 1s a chestnut tree leaf which has just fallen
languidly in the autumn wind. . .. Poor leaf, destined
now to fly along the streets, then to rot, heaped up with
the others. It is dead today, and it was alive yesterday!
Yesterday, hanging from the branch it awaited the fatal
flow of wind that would carry it off, like a dying person
who awaits his final agony. But the leaf did not sense
its danger, and it fell softly in the sun.?®

Binet’s experience of testing his daughters in so many differ-
ent ways proved invaluable later on, when he tried to measure
different levels of intelligence. And in the meantime, it strongly
reinforced his conviction that “intelligence” could appear in highly
diverse manifestations, even among approximately equally able
members of the same family.
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Tests for “Individual Psychology”

Even as he appreciated the richness which only
individualized and detailed case studies could provide, Binet also
recognized the desirability of establishing some standard dimen-
sions along which individuals could be quickly and easily com-
pared. Psychologists might not always have the hours or days to
spare for in-depth case study, but still might want to make com-
parative judgments about the psychological functioning of dif-
ferent people. To this end, Binet devised a research program
which he called “Individual Psychology,” and which he described
in a paper of that title written with his assistant Victor Henri in
1896. This new field contrasted sharply with the standard “gen-
eral psychology” pursued in most laboratories:

General psychology studies the general properties of
psychological processes, which are by consequence
common to all individuals; individual psychology, to the
contrary, studies those properties of psychological pro-
cesses which vary from one individual to another. It
must determine those variable processes, and then study
to what degree and how they vary across individuals.?®

In other words, individual psychology had to define the basic
dimensions of human psychological variation, and then show how
those dimensions interrelated both across and within individual
people.

The immediate practical problem for individual psychology,
as Binet saw it, was to develop the series of tests which could be
given in less than two hours, and which would adequately sam-
ple the major variables in psychological functioning. But what
were the variables, and how were they to be assessed? This was
(and indeed still remains) the basic question for individual psy-
chology.

Binet and Henri reviewed the work of Cattell and the other
mental testers, finding it much too heavy in emphasis on ele-
mentary sensory or physiological processes. Binet voiced his sus-
picion that any measure which fails to discriminate well between
adults and children cannot be a very useful index of psycholog-
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ical or intellectual differences. Sensations and reaction times might
be easy to measure, he admitted, but their variability was too
small to enable worthwhile comparisons. The higher processes
were more difficult to measure precisely, but they alone showed
sufficient variation for the job of individual psychology. “It thus
results,” Binet and Henri concluded, “that if one wishes to study
the differences existing between two individuals it 1s necessary
to begin with the most intellectual and complicated processes,
and it is only as a second line that one must consider the simple
and elementary processes; it is, however, just the opposite which
is done by the great majority of authors who have taken up this
question.”’ Written five years before Wissler’s study high-
lighted the general irrelevance of sensory and physiological
measures, Binet’s suspicions were prophetic.

As Galton and others had learned before, however, it was one
thing to umagine a program of successful testing and quite another
again actually to develop it. In 1896, Binet and Henri had only
some rather vague ideas about what kinds of tests to employ.
They tentatively suggested that tests of ten different “faculties”
might reasonably sample the range of individual differences.
These were (1) memory; (2) imagery (the capacity to imagine things
in the various sense modalities); (3) imagination (to be assessed by
measures such as an inkblot test); (4) attention; (5) comprehension
(for example, the ability to observe and understand the sequence
of movements in devices like sewing machines); (6) suggestibility,
(7) aesthetic sentiment (tested by comparing the subjects’ prefer-
ences for pictures and designs with those of established artists);
(8) moral sentiment (assessed by recording the subjects’ reactions
to pictures of people committing various antisocial acts); (9) mus-
cular strength and willpower (involving comparisons of a subject’s
dynamometer strength under neutral and highly motivated con-
ditions, as when a male subject is observed by a woman); and
(10) motor ability and hand-eye coordination. Only the last two of
these ten suggested tests bore much similarity to the standard
“mental tests” of the time. The rest were all notable for the degree
to which higher, complex, and obviously learned abilities were
involved.
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Sad to say, however, Binet and Henri’s ambitious goal for
individual psychology was never really achieved. As they and
other workers tried out tests of the ten faculties on real subjects,
the results did not fall into coherent patterns. In an influential
study in 1899, Cornell graduate student Stella Sharp gave the
Binet-Henri tests to seven of her fellow students in psychology,
and found little meaningful interrelation among them—even
between subtests supposedly measuring the same basic faculty.?®
Binet and Henri themselves obtained similarly disappointing
results. In 1904 they reported on eight years of effort to develop
a test battery for schoolchildren, and concluded “that it is pre-
mature to look for tests permitting a diagnosis during a very
limited time (one or two hours), and that, much to the contrary,
it is necessary to study individual psychology without limiting
the time—especially by studying outstanding personalities.”?® At
about the same time Binet published a sixty-page case study of
the dramatist Paul Hervieu, based on many hours of systematic
interviews with the subject, and detailed observation of his work
and working habits. Here Binet reluctantly concluded that such
extensive and time-consuming analyses were the only valid
approaches yet open to the individual psychologist.*

In fact, the major goal of Binet’s individual psychology has
proven chimerical even to the present day. Psychologists have
yet to develop tests comprehensive and efficient enough to per-
mit reasonably complete psychological assessments of indi-
viduals in two hours’ time. Nevertheless, Binet’s technically
unsuccessful foray into individual psychology was not entirely
wasted. His experience confirmed his belief that a psychologist
should deal directly with the higher and more complex mental
functions, in situations that closely simulate real life. He had
experimented extensively with many different varieties of such
tests, and this experience proved invaluable when he turned his
attention in 1904 to a much more specific task than that of indi-
vidual psychology—namely, the development of a test for iden-
tifying and diagnosing mentally retarded children.
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THE BINET-SIMON INTELLIGENCE SCALES

Two events in 1899 had helped turn Binet’s inter-
est toward the problem of mental subnormality, or retardation.*
First, an able young physician named Theodore Simon (1873—
1961) applied to do doctoral research under Binet’s supervision.
As an intern at a large institution for the mentally subnormal,
Simon could provide access to this new kind of subject for Binet’s
innumerable experiments. Binet was quick to take advantage of
this opportunity, and began trying out his many tests on the
retarded.

Also in 1899, Binet became a member of the Free Society for
the Psychological Study of the Child (La Societé Libre pour I'Etude
Psychologique de I'Enfant), a newly organized group interested
in general educational problems and research. With his charac-
teristic energy, Binet became the leader of the Society, founding
a Bulletin for the publication of its members’ research, and turn-
ing more and more of his own attention to educational aspects
of experimental child psychology.

Mental subnormality was a subject of especially strong con-
cern to French educators at that time. Recently enacted univer-
sal education laws now required that all French children be given
several years of public education. Retarded children, who in ear-
lier years would have dropped out early or never attended school
at all, now had to be provided with special classes and programs.
This suddenly visible problem group naturally aroused much
official interest, so in 1904 the French government appointed a
commission to investigate the state of the mentally subnormal in
France. Binet, because of his position in the Society, was named
a member.

As a commissioner, Binet discovered that the most pressing
problem facing workers with the subnormal was the lack of a
reliable and useful diagnostic system. A tradition of sorts subdi-

*The actual term “mental retardation” was not yet generally used at the turn
of the century, since it connotes a point of view which became established largely
as a result of Binet’s work. The children he became involved with, however, were
of a kind who today would be referred to as retarded.
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vided the population into three groups: profoundly mentally
deficient people called idiots; moderately deficient but still severely
handicapped people called imbeciles; and a large number of peo-
ple whose mental abilities approached the lower limits of the
normal population. Binet referred to this group as “débiles” (lit-
erally, “weak ones”), a French word for which his American
translators soon coined the less appropriate substitute, “morons”
(from the Greek moros, meaning “dull”). While there was rough
agreement as to the existence of these three general categories,
Binet found appalling confusion when it came to assigning real
people to them. Individual children were often placed in differ-
ent categories by different diagnosticians, using highly impres-
sionistic diagnostic criteria. Binet realized that the question of
diagnosis was of particular moment in borderline cases. A truly
subnormal child could waste much of his own and his class’s time
if placed in an ordinary school, and, more tragically, a truly nor-
mal child could be unfairly stigmatized for life if misdiagnosed
and sent to special classes. As Binet observed, “It will never be a
mark of distinction to have passed through a special school, and
those who do not merit it must be spared the record.”! Binet
and Simon set out to resolve this important problem in 1904 by
devising a series of psychological tests to differentiate clearly
among the three grades of subnormal children, and the slowest
group of children whose intelligence could be considered “nor-
mal.”

The 1905 Tests

Since Binet and Simon had at first little theoreti-
cal conception of the nature of the “intelligence” they hoped to
diagnose, they began their search inductively. That is, they iden-
tified groups of children who had been unequivocally diagnosed
by teachers or doctors as mentally deficient or as normal, and
then gave both groups a wide variety of different tests in hopes
of finding some that would differentiate between them. They
wished their final test to be “psychological” rather than “peda-
gogical” in nature, and so avoided problems which relied heavily
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on reading, writing, or other clearly school-related abilities for
their completion. At the same time, Binet still believed the most
useful tests would assess higher, complex functions in lifelike
situations, and so did not hesitate to include items which assumed
a basic familiarity with French life and culture—the sort of
familiarity, he thought, that even a poor child might reasonably
be expected to acquire. Binet and Simon realized that their tests
would be valid only with children for whom this assumption was
true—but these constituted the vast majority of the population
they were concerned to diagnose.

At first, the task seemed hopeless, for while there were clear
differences between the groups in average performance on many
items, it proved impossible to find tasks that were almost always
solved by all normal children, and almost never by the retarded
ones. There was always some overlap between the groups, with
subnormal children passing or normal children failing tasks that
were intended to discriminate between them.

Gradually, however, a key insight developed—one which
seemed perfectly obvious once recognized, but which neverthe-
less had previously eluded Binet and other investigators of intel-
ligence. Age was a crucial factor to be considered: both subnormal
and normal children might learn to pass the same tests, but nor-
mal children did so at a younger age. With a now characteristic
caution Binet summarized his discovery as follows:

We noted that it was almost always possible to equate
[the subnormal children] with normal children very
much younger. ... It is possible that certain differ-
ences remain hidden underneath the resemblances, and
that we will one day succeed in differentiating them.
... But for the moment, what especially strikes us are
the resemblances between very young normal children
and subnormals considerably older. These resem-
blances are so numerous and so striking, that truly one
was unable after reading the reactions of a child whose
age was not given, to say whether it was normal or
abnormal.*?
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With this basic insight, Binet and Simon developed a series of
thirty tasks of increasing levels of difficulty. The simplest tasks
presumably reflected the earliest glimmerings of intelligence in
normal human infants, as well as the upper limits for the most
severely retarded of any age. The most difficult tasks were beyond
the reach of even the oldest and most capable of the subnormal
children, but were easily passed by normal children of eleven or
twelve. These thirty items, standardized on groups of about fifty
normal children of varying ages and forty-five subnormals of
varying degrees, constituted the famous first “Test” of intelli-
gence, published by Binet and Simon in 1905.%?

The easiest item on the test simply required subjects to follow
the movement of a lighted match with their eyes, demonstrating
the elementary capacity for attention which is necessary for all
intelligent behavior. The next few items required the child to
grasp a small object placed in the hand, to distinguish and eat a
small piece of dark chocolate placed next to a piece of white
wood, to unwrap and eat a piece of candy, and to shake hands
with the tester and comply with a few very simple spoken or
gestured requests. Normal children could complete all of these
by the age of two, but the most profoundly retarded of any age
failed on some or all of them. Binet argued that the last of these
items, requiring the rudiments of social interaction and lan-
guage, should be considered as defining the boundary between
idiots and imbeciles. Idiots thus became defined as people whose
maximum capacity was like that of a normal two-year-old, falling
short of the ability to interact socially and linguistically with oth-
ers.

The next, intermediate series of items required subjects to point
to various named parts of the body; to identify a 4-centimeter
line as longer than one of 3 centimeters; to repeat back correctly
a spoken sequence of three random digits; to determine the
heavier of two identical looking boxes weighing 6 and 15 grams;
to recognize and give simple, “functional” definitions of the words
“house,” “fork,” “horse,” and “mama”; and to repeat back some
simple sentences averaging fifteen words in length, such as “I
get up in the morning, dine at noon, and go to bed at night.”
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These tasks, involving the ability to understand a basic vocabu-
lary, and to communicate and comply with simple requests, were
all routinely passed by normal five-year-old children. Binet sug-
gested that the imbecile category be defined by the inability to
progress further than this in the tests; that 1s, the imbecile’s intel-
ligence at full maturity was comparable to that of a normal child
between two and five years of age.

The remaining items on the test, which defined the upper
boundaries for the débile or moron group, could be passed by
normal children between the ages of five and eleven. The easiest
in this series required children to state the differences between
pairs of things, such as paper and cardboard, or a fly and a but-
terfly. Slightly more difficult questions asked for the similarities
between a fly and an ant; a poppy and blood; or a newspaper, a
label, and a picture. The next six tests required subjects (1) to
reproduce pen-and-ink designs from memory; (2) to arrange five
identical-looking weights of 3, 6, 9, 12, and 15 grams in order,
and to identify the gap by hand-weighing after one of the mid-
dle weights was secretly removed; (3) to provide rhymes to the
French word obéissance; (4) to fill in the missing words in spoken
sentences such as “T'he weather is clear and the skyis __ 2 7
(5) to construct sentences which include three given words, such
as “Paris,” “river,” and “fortune”; and (6) to answer a series of
questions involving practical comprehension and social con-
sciousness, such as “When someone has offended you and asks
you to excuse him, what ought you to do?” The two most diffi-
cult items—not always passed even by the oldest of the normal
children—asked subjects (1) to figure in their heads what time it
would be if the large and small hands of the clock were reversed
for various times (for example, twenty past six would become
half past four); and (2) to imagine the design which would result
if a piece of paper were folded in quarters, a triangular cut were
made in it, and then the paper were unfolded.

Here at last was an intelligence test which seemed to work in
making valid discriminations, but what exactly was the nature of
the “intelligence” it measured? Binet was never able to offer a
simple answer to this question, but in 1905 two general features
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seemed to stand out. First, the successful items entailed the use
of a wide variety of separate mental functions: attention, memory,
discrimination, imagination, and verbal fluency, to mention but
a few. Second, tying together most of the items above the low
imbecile range was the common requirement for a quality which
Binet and Simon called judgment, and whose essence they
attempted to convey as follows:

There is in intelligence, it seems to us, a fundamental
agency the lack or alteration of which has the greatest
importance for practical life; that is judgement, other-
wise known as good sense, practical sense, initiative, or
the faculty of adapting oneself. To judge well, to
understand well, to reason well—these are the essential
wellsprings of intelligence. A person may be a débile or
an imbecile if he lacks judgement; with good judge-
ment, he will never be either. Compared to judgement,
the rest of the psychology of the intellect seems of little
importance.®*

Thus Binet came to see “intelligence” as the exercise of multifar-
ious psychological faculties in the real world, tied together by
and always under the control of practical judgment. This some-
what loose and ever-practical conception remained at the heart
of the two revised and improved intelligence scales that Binet
presented in 1908 and 1911.

The 1908 and 1911 Revisions

Though they marked a genuine turning point in
the history of psychology, the 1905 tests had a number of weak-
nesses and shortcomings. Developed with very small samples of
normal and retarded children, they permitted only rough com-
parisons between retardates and normal children of varying spe-
cific ages. More than half of the items were geared to the very
retarded and the very young, yet the majority of hard decisions
to be made involved older children near the borderline of nor-
mality.

Binet soon realized that his basic technique could be consid-
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erably extended and refined with a larger pool of test items, each
specifically “located” at the particular age where normal chil-
dren first developed the ability to pass it. Thus an item located
at the seven-year level would draw on abilities consistent with
Binet’s rough conception of intelligence, and be passed by a
minority of six-year-olds, a majority of seven-year-olds, and an
even larger majority of normal eight-year-olds. Between 1905
and 1911 Binet experimented with innumerable individual tasks,
on larger samples of variously aged subjects. In 1908 he and
Simon were able to publish a new “scale” consisting of fifty-eight
items located at specific age levels between three and thirteen.
In 1911, Binet alone further extended the scale to include fif-
teen-year-olds and an “adult” category, and to provide an even
five items for each age level.*> Some of the final scale’s items
were the following:

At age three, typical normal children could point at request to
eyes, nose, and mouth; name common objects from a printed
picture; repeat back correctly two spoken numbers; correctly
repeat a six-syllable sentence; and give their last names.

At age six, they could distinguish in words between morning
and evening; discriminate an attractive from an ugly face in a
drawing; copy from memory a diamond-shaped design; count
thirteen pennies; and give simple, “functional” definitions of
words such as “horse,” “fork,” “table,” or “mama.”

At age ten, normal children could reproduce line drawings from
memory; compose a sentence containing the three words “Paris,”
“fortune,” and “stream”; place identical-looking weights of 6, 9,
12, 15, and 18 grams in proper order; and answer questions
involving social judgment, such as “Why should one judge peo-
ple by their acts rather than their words?” The ten-year-olds’
series concluded with several statements containing absurdities
which the children had to detect and explain: for example, “The

body of an unfortunate girl was found, cut into 18 pieces. It is
thought that she killed herself.”*

*Still another macabre absurdity went: “Someone said that if I should ever go
desperate and kill myself, I will not choose Friday, because Friday is an unlucky
day and will bring unhappiness.” When some American psychologists later com-
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At age fifteen the average child could correctly repeat back seven
digits; find three good rhymes for the French word obéissance;
repeat back a sentence of 26 syllables; give appropriate interpre-
tations of some pictured scenes of people; and solve such prob-
lems as “My neighbor has just been receiving strange visitors.
He has received in turn a doctor, a lawyer, and then a priest.
What is taking place?”

Children who took these tests almost never came out exactly
at an age level—for example, by passing all of the items through
the eight-year level, but none beyond. Instead, they tended
gradually to taper off over several different age levels before
reaching their limits. Further, very few children, even within the
same age group, gave exactly identical patterns of right and wrong
responses. Here was more evidence of the variability in intelli-
gence which had impressed Binet for so long.

Nevertheless, Binet believed it was appropriate to impose a
degree of standardization and quantification on the revised test
results by calculating an “intellectual level” for each child according
to a formula which allowed one-fifth of a year for each subtest
passed:

Here is the rule to follow: one takes as a starting point
the age for which all tests are passed; beyond that, one
counts as many fifths of a year as there are tests passed.
For example, a child of eight years succeeds at all of
the tests for six years, 2 for seven years, 3 for eight
years, 2 for nine years, and 1 for ten years. He thus has
the level of six years, plus the benefit of eight tests or
eight-fifths years, that is, one and three-fifths years, for
a level of seven and three-fifths years, or more simply,
7.6.

Binet recognized that he was treading on dangerous ground
here, for not only were there multplicities of different ways in

plained that their subjects found items such as these upsetting, Binet was amused
and reported that French children usually found them funny. These different
reactions may illustrate the way cultural factors can interact with measures of
“intelligence.”
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which any given level could be achieved, but also the fractioni-
zation of year levels into fifths implied a misleading degree of
precision for the tests. Thus he immediately went on to warn,
“It must be well understood that these fractions in so delicate an
appreciation do not merit absolute confidence, because they will
vary noticeably from one examination to another.’® Reflecting
his caution, Binet always used the rather general word “level”
(French niveau) to describe this final score; he never used the
more precise-sounding “mental age” which soon came to be sub-
stituted for “intellectual level” by his successors.

Despite his reservations about its imprecision, Binet still felt
that a child’s intellectual level could be useful information in
diagnosing subnormality. He noted that children whose intellec-
tual levels trailed their actual ages by one year or so were quite
common in the normal population, and they generally could cope
with standard school programs. Retardations of two or more years
occurred in less than 7 percent of the population, however, and
such children usually experienced great difficulty in ordinary
schools. Thus Binet offered a provisional rule of thumb: if a
child’s calculated intellectual level trailed his actual age by more
than two years, and the assumptions of the test were met—that
15, the child was healthy and well motivated when he took the
test, and came from a reasonably ordinary French cultural back-
ground—then a diagnosis of genuine subnormality should be
seriously considered. This was as close as he ever came to reduc-
ing the results of his test to numbers.

For Binet, there were two strong reasons for not taking the
exact intellectual level scored by a child too seriously as an abso-
lute measure of innate intelligence. First, there were sources of
unreliability and error in the tests themselves. Even though they
had been selected and standardized with care, the items were
few in number, and subject to some variation due to chance fac-
tors in the circumstances of the testing session. Second, and of
greater theoretical importance, Binet believed that “intelligence”
itself was liable to substantial change within an individual. While
he granted that there probably exists a relatively fixed upper
limit for each person’s intelligence, he also believed that few people
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ever actually approach that limit in real life. Thus there is almost
always room for improvement, especially at the lower levels of
intelligence which his tests were primarily designed to measure.
“It must be understood that these diagnoses apply only to the
present moment,” he wrote in 1911. “One who is an imbecile
today, may perhaps by the progress of age be able to reach the
level of a débile, or on the contrary remain an imbecile all his life.
One never knows; the prognosis is reserved. ™’

Mental Orthopedics

Consistent with his conviction that intellectual levels
could change over time, Binet also believed that there were cer-
tain things one could deliberately do to improve the intelligence
levels of retarded children. In his 1909 book, Idées Modernes sur
les Enfants (Modern Ideas about Children), Binet lashed out against
the “brutal pessimism” and the “deplorable verdicts” of those
who believe an individual’s intelligence is a fixed quantity.®® He
elaborated:

If one considers that intelligence is not a single indi-
visible function with its own particular essence, but that
it is formed by the harmonious combination of all the
minor functions of discrimination, observation, reten-
tion, etc., to which we have attributed plasticity and the
capacity for growth, it will seem incontestable that . ..
the intelligence of anyone is susceptible of develop-

ment. With practice, enthusiasm, and especially with °

method one can succeed in increasing one’s attention,
memory, judgment, and in becoming literally more
intelligent than one was before; and this process can go
on until one reaches one’s limit.3?

Accordingly, Binet helped design a series of exercises which
he called “mental orthopedics” to raise not only the intellectual
levels but also the actual intelligence of retarded children. In
particular, these exercises improved the children’s ability to pay
attention to things—the first requisite for any form of intelligent
behavior. Retarded children, like very young normal children,
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were often excessively distractable, and unable to sit still long
enough to pay attention to anything. Thus children in mental
orthopedics were taught the game of “Statue,” where the teacher
gave a sudden signal for the children to “freeze” in their present
positions until told to stop. Binet observed:

On the first try, one obtained little good, and the whole
class shook with foolish laughter. Then, little by little,
things calmed down. ... Self-regard became involved
for those who could hold the attitude the longest. I saw
turbulent, noisy, undisciplined children, who were the
despair of their teacher, make a serious effort for the
first time. . . . They were thus capable of attention, will
power, and personal control.*’

Another exercise developed memory along with attention. Each
day, nine new objects were removed from a carton and revealed
to the children for just five seconds’ inspection before being re-
hidden. The children had to remember as many objects as they
could—and with practice they became surprisingly proficient:

The adult who witnesses this exercise receives a great
surprise. I remember when the deputies, at the time
they voted on the law for the abnormal, visited our
classes and assisted in this exercise. Some, intrigued,
asked to try the experiment themselves; and they suc-
ceeded very much less well than the little patients—to
the astonishment, laughs, mockeries of their col-
leagues, and all of the comments one can imagine. . . .
In reality, in spite of the piquancy of the adventure, all
could be explained. Our deputies had not taken account
of the intensive training our students had received.*!

Ever the pragmatist, and convinced that intelligence is some-
thing which manifests itself only in practical interaction with the
circumstances of the real world, Binet saw no reason why those
circumstances could not be so manipulated as to raise a person’s
general intellectual level.
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Binet’s Death

Only in his early fifties, Binet was at the height of
his powers as he developed mental orthopedics and the revisions
of his intelligence scale. Sadly, however, the events of his per-
sonal life failed to parallel his professional triumphs. It appears
that his wife suffered from a progressively worsening psychiatric
malady which inhibited his social life. Perhaps reflecting his own
gloomy mood, Binetbegan collaborating with the dramatist André
de Lorde, known popularly as “The Prince of Terror,” in the
writing of a series of plays dealing with macabre subjects such as
a released mental patient turned murderer, or the ghoulish
attempt of a scientist to restore his dead daughter to life. Finally,
the ultimate tragedy occurred in real life, as Binet contracted a
terminal disease whose exact nature is no longer known. With
full and rueful knowledge of the unfinished work he was leaving
behind, Alfred Binet died in 1911, at the age of 54.

BINET AND GALTON COMPARED

Binet had succeeded where Galton, Cattell, and
the other early mental testers had failed—in developing a test
which bore a significant relationship to manifestations of “intel-
ligent” behavior in real life. To the present day, most successful
intelligence tests, for subjects of all ages, have continued to use
the kinds of items pioneered by Binet—requiring the play of
many different mental functions on a wide variety of complex
tasks.

It must not be forgotten, however, that Binet’s purposes, pro-
cedures, and attitudes differed markedly from his predecessors’,
so that the “intelligence” which he successfully assessed was not
necessarily identical to that which workers in the older tradition
had sought to measure. Galton and his followers were primarily
interested in measuring the intellectual potential of young adults
at the upper end of the ability distribution; Binet’s great success
was to assess the intelligence of children at the lower end. Only
because he worked with children whose intellectual abilities were
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naturally changing and developing over time was Binet able to
appreciate the importance of age differences, and to use them
as his standards for measuring degrees of intelligence. By the
time children reached their middle to late teens, their perfor-
mance on the Binet-type test items ceased to improve further.
Thus if Binet had worked with older subjects, as Galton and
Cattell had done, he would have missed out on one of his most
important insights regarding the nature of intelligence. The
question still remained, of course, whether the intelligence of
children was like, or was even a valid predictor of, the intelli-
gence of adults. This important question will be discussed in later
chapters.

Binet noted in passing that some children achieved intellec-
tual levels on his tests a year or more in advance of their actual
ages. He also reported a tendency—though far from a perfect
one—for these “advanced” children to come from higher class
neighborhoods and to be somewhat accelerated in their school-
ing. This was a far cry, however, from proving that his tests mea-
sured high ability or “genius” as effectively as they did retardation.
Binet’s own earlier studies of exceptional and creative people
had highlighted the great individuality and complexity of genius,
as well as its resistance to analysis by standardized tests. In 1905
he had thought it perhaps possible that, in the future one could
extend the scale “up to the normal adult, the normal intelligent,
the hyperintelligent and measure, or try to measure, talent and
genius.”*? By 1908 he had developed reservations about that idea,
however; he now wrote, “We are of the opinion that the most
valuable applications of our scale will not be for the normal sub-
ject, but instead for the inferior degrees of intelligence.”*®> He
did in fact extend his last scale to the level of the adult normal,
but never attempted to reach the strata beyond. Thus the amal-
gam of attention, memory, discrimination, and judgment which
presumably constituted “intelligence” on Binet’s tests was really
only proven to be something which prevented people from being
retarded. The extent to which it overlapped with “genius” or the
superior intellectual ability Galton wanted to measure was—and
remains to some degree—a debatable question.
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Binet differed further from Galton by conceptualizing intelli-
gence as a fluid and highly individualized quality, shaped to a
large extent by each person’s environmental and cultural cir-
cumstances, and quantifiable only to a limited and tentative
degree. The “intellectual level” yielded by one of Binet’s tests
was an estimate of a child’s functioning in a particular society at
a particular time; change in that level was to be naturally expected,
as a function both of normal growth and of significantly altered
circumstances. Galton, in contrast, was primarily interested in
the upper limits of a person’s ability—presumably innate, fixed
by physiology rather than culture, and potentially expressible in
numbers as precise as those defining a trained broad-jumper’s
maximum leap. Indeed, his dream of a valid, physiologically based
test which would be relatively “culture free” in its assessment of
intelligence—as Binet’s tests manifestly were not—has never died
out completely. Today, some investigators still try to find corre-
lates of intelligence in patterns of brain waves recorded by the
electroencephalograph, or in reaction-time measures more com-
plex than those used by Galton and Cattell. The results of their
work have been mixed and controversial, however, and to date
all practically useful intelligence tests continue to rest on the more
culturally involved assumptions of Binet.

By coincidence, Galton and Binet both died in 1911. Galton
was then an old man whose active testing days were far behind
him, but who had been able during his final years to arouse a
great deal of enthusiasm for his eugenics program and basic
hereditarian theory. Though Binet's death occurred when he
was at the height of his personal creativity and power, he had
cultivated few followers to carry on his work. Thus the next gen-
eration of intelligence testers tended to include more people
favorable to Galton’s philosophy than to Binet’s. Seizing upon
Binet’s basic technique for assessing intelligence as the best one
available, these people began interpreting its results in more
“Galtonian” ways. They quantified Binet test scores into precise
“Intelligence Quotients,” for example, which many interpreted
as fixed and innately given measures of superior as well as infe-
rior mental ability. The story of these developments, many of
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which Binet would probably have resisted had he been able, begins
in the next chapter.
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Redefined

Sometime around 1890, a young English army
officer named Charles Spearman (1863—1945)
started reading psychology textbooks in his spare
time. The product of an English upper-class school,
he had even as a boy masked a secret propensity for philosoph-
ical speculation beneath an aggressive and competitive exterior.
Following school he had self-consciously decided to follow the
example of the philosopher René Descartes by joining the army
to see something of the practical world. As a member of the
Royal Engineers, Spearman served and was decorated in the
Burmese Wars of the 1880s, but even as his military career was
thriving he continued to seek intellectual stimulation for his hid-
den philosophical side. Thus he began reading psychology books.
By chance, the first texts he found were by John Stuart Mill
and other associationists, who argued that most if not all mental
experiences could be explained through the various forms of
the laws of association. As Spearman later recalled, he responded
to these works very strongly:

My reaction to all this view was intensely negative. The
ideas and arguments appeared to me astonishingly
crude, equivocal, and erroneous. But even so, my con-
viction was accompanied by an emotional heat which
cannot . . . be explained on purely intellectual grounds.
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The source of this heat I take to have been—little as I
admitted this to myself at the time—of an ethical nature.
Sensualism and associationism tend strongly to go with
hedonism; and this latter was (and is) to me an abomi-
nation.!

Of course, we may question the literal accuracy of Spearman’s
judgment, and cite John Stuart Mill himself as at least one staunch
associationist whose personal life was unmarked by excessive
hedonism. But that is really beside the point. The important fact
is that Spearman was morally offended by associationism, whether
rightly or wrongly, and he has given us an unusually candid
description of this emotional bias with which he began his psy-
chological career. For his heated initial response ignited a more
general interest in the field of psychology, and he soon found
other psychological approaches much more to his taste. In 1897
Spearman decided that his army decision had been “the mistake
of my life.” At age thirty-four, he resigned his army post in order
to seek a Ph.D. in experimental psychology with the renowned
German professor Wilhelm Wundt (who had also been James
McKeen Cattell’s teacher) at the University of Leipzig.

Spearman’s choice was not accidental, for Wundt propounded
what he called “voluntaristic psychology,” according to which
events at the center of a person’s consciousness are not com-
pletely and mechanically determined by prior associations, but
are augmented and directed by internal and voluntary factors
such as intentions or motives. When full conscious attention is
focused on a group of ideas, they can be combined and related
to one another in ways that have never been actually experi-
enced before, in acts that Wundt labeled creative syntheses. While
mechanical laws of association might be able to explain mental
events occurring automatically at the periphery of conscious-
ness, the voluntaristic creative syntheses were necessary to account
for all “higher” intellectual activity. This view, of course, fitted
perfectly with Spearman’s anti-associationistic feelings.

It took Spearman seven years to complete his Ph.D. with Wundt,
partly because he had to return to England for two years of home
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Charles Spearman (1863—1945) (British Psychological
Society)

duty during the Boer War of 1900—1902. Those years were hardly
a complete loss, however, because during them he encountered
a second major psychological influence, in the works of Francis
Galton. Impressed by Galton’s case for the importance of intel-
ligence testing, Spearman started some small-scale experiments
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