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Preface

-xrhis book 1S for those of the general public who want to learn more
about mental testing and ItS controversies. It presupposes no
background in the specialized. terminologies, or mathematical under-
pmmn%s of psychometrics, statistics, or quantitative genetics that make
most of the serious literature on the “1Qcontroversy” so inaccessible
to the educated public who are not professionals in the field of mental
measurement. . .

Yet this, book is intended to offer nonspecialists a much greater
scope and degth for understanding the main issues of this toglc than
are provided by the popular and sensational literature of the Sunday-
supplement variety. o _

eaders are here allowed to view this subject very much in the
same perspective as it is viewed by sPemaIlsts I psychormetrics and dif-
ferential ps c_hology, but without all the technical paraRhern,aha.

The BF lic tg_ ay Is witn s;smgJ a war ewam?t pSyC oI? ical tests.
The fP_op ar media are full of it, but they fall so far'short of presenting
asu |C|entl¥ sgstemaﬂc or complete and accurate exposition of the key
ISsUes as to frustrate the educated public’s desire to be well informed on
a matter of great social concern. Few, ifany, of the current attacks on

IX



X Preface

tests have anything,to do with the topics of Frrmary Interest to profes-
sionals—the reIrabrIrt and vaIrdrtX of tests for specrfrc predrctrve ur-
poses, their useunss n };co ical diagnosis, and teattemrﬁ t?
gain a scientific understand e natuy an ‘causes of individua
and group differences as measured by various kinds of tests. The at-
tacks on tests are. mostly of a political’ and ideological nature at trmes
only thinly disquised, as technical criticism, and are usually leveled ?/
persons or organizations that know almost nothing about psychome

If anyone thinks that the real crrtrcrsms of tests do not come from
the test ex erts themsel ves he need onIy look at the erght huge volumes
ofthe Mena Measurements ear‘oook]rnw ich all published psychological
tests, are exposed to the merci es% critical scrutrn of ‘the many
speclt% Sts In Hsygho ica testrng oserve as [BVIEWers,
ecurre t'ideologica atgack on menta testrngnaegearvarred and
come from many quarters, out they all seem to"nave one common
basis, which has been most aptly described by Barbara Lemer, a
nsycholagist and lawyer, in an address delivered at the 1978 annual
convention of the American Psychologrcal Association:

Tests, are un er attack toda cus the Il us tr H\b ut

ourse ur Soclety.; Bp%rtra U hs e Su Lh

ave Eeen

none eess an rece ars maW of I?]GSG trut
easant an un atterrn n Int S eISpECtive, teattac on

un
tesPs 1S, 10, av rgconsr ot Ie érn ve nr%ttenrn dergre N attack

on ru%t itself Dy those wn atterrn
trut ey

’;Lthem an yattac Ing and trying to estroy th

v dp(teas n“er NS ini the deducatronal re Imc nter arou
that our public ¢ ools are orngasenousyrna equate jO ren

othe oor are not earnrn?te ICS; rIdren ofthe rich are not leam-
A Cteste 0” QH tat ¢ usevve e U

ults S ou)r, &huw wr srea r IS amon%
oorr J%eng & poorr articy ran aus ave
on -ter s S ovvr ma%nrtud ec ne n
acatlemic rzﬁare NESS a eten £ g

oun
In the €m omentreamt robemwr

a er and
Be J“” fests 1S n

t that eX gon tvvork the robI m |s that too man
N teI uskanott} unpe sant trutP

stu de re uen 00r Workers |s rs ecause s

needed for ¢ een erf rmancer usrn Can e -

ment are, |cr srn esaﬁne 's nee ed or co vetent erfor-

Mance In'schoo tte Us this unpleasant truth and they are begin-



Preface Xi

ning to tell us some even more unwelcome ones about the relationship
between intellectual competence and national productivity, and about
the escalating price we are paying for incompetence in an’increasingly
competitive world market.

| do not view my role as that of a defender of tests, least of all of the
“festing establishment.” | am essentially an outsider, a critic of tests,
of their'uses and abuses. I have publishéd no tests and | have no con-
nections with test pulishers, For all 1 know, | may be anathema to
them, for rocking the boat. A large part of my proféssional career has
been devoted to the use and study of mental teSts, mainly as an adjunct
of my more basic research interests in the variety, natur, and causes of
iIndividual dlﬁ%rences in human gehawor, partlculflrl mental abilities.
This research nas not always led to go ular conclusions.

How tests fare in the public arena IS not of primary Interest to, me,
Brofessmnally. But it is of consicerable concern to me as a citizen,
ecause | have come to believe that well-constructed tesfs, properly
used, provide otﬂectwe standards for evaluation in education and em-
E(I)%Teurgt“ Ctgat tfiey can contribute substantially to human welfare and
Wha,t has come to be called the “ |Qcontroversy” revolves around
four main isstes: (%) the nature and validity of mental tests, (2) the
question of culture bias in tests when they are used for certain minority
rguJJs, (?) t?fe relative contrlbtfnons of heredity and environment o
tﬁﬂ | Bdua djffer

J Nces In genera meBIFLablh'[ “and 843 llhe Causes 0
e_observed differences in mental anilities between social classes an
racial groups.

This book deals nontechnically, but in considerable depth, with
each of these topics. In every case, T have tried to present the generally
accepted facts and interpre %uons of the vast majority of scholars and
scie Hsts In the relevant fields, _ _ _

The gopular media, wnose stock in trade is conflict and contro-
versy, fr aluently try to create the impression that most of this material
is extremely controversial and hotly disputed by the experts. | assure
you, this 15 a false impression, _

What T have to say In_this book,actu?ll ,exPresses the quite or-
thodox standarg position of the majority of sCientlsts on these Issues. |
expect only minor quibbles fromthe “experts. in” psychometrics and
genetics. But one always, expects quibbling; it is part of our business.
~On the topic of race differences in behavioral traits, which of course
Is the touchiest topic of all, the reader should keep in mind that public
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pronouncements by some experts often express merely their sentiments
rather than the carefully conSidered scientific views that they would ex-
press in private discussions with other scientists.

My own Posrtron on this emotionall Ioaded topic is actually a quite
noncontrove sial one,.except to the unin ormed or to_doctrinaire en-
v{ronmenta |srt 0 insist ?samattero hi ﬁ nncrget t en-
vironmental factors exclusively (and partrcular 0se assoclated with
socioeconomic status) are the only allowable explanation for the
observed racial (ifferences in behavrora traits. My posrtron since
1969, has been that it s a scientificall §pen questron Whether or not
trrenetrc as well as environmental factors are nvolved In racial dif-
erences In |0Q; that a genetic hyPot esis %w Ich dogs not exclude en-
vrronmental actors ) 15 screntrfrca ly the most plausible but 1s far from
erng rrgorous y OProven that the Qbserved differences cannot be ade-
uately explained in terms of test bias; and that the most commonly in-
voked environmental factors have proved wantrnﬁ

Probably. the two least controversial facts in fhe “IQcontroversy”
are El) that’in human populations there is a well-recognized trait that
can be called general mental ability or intelligence, in which differences
among personis can be measured with a fair degree of accuracy by ap-
Propnae tests (often called 1Q testsg1 andg that the observed dif-
er]enctes among persons In this trait are largely attributable to genetic
inheritance

|t Is an undisputed fact that individual differences in the abrlrtY
perform any krn oftaskthat Involves some deoree ofmenta com e
Ity for successful perf ormance are positively in ercorre |ated amon
extremelr[/) wide variety of such tasks. That is t sa}n those persons
Ber orm Detter on oné king ofmenta task ten genera to perf orm
etter on manY other kinds of mental tasks. V\/e see this when a great
variety of mental tasks are given to any large groulo of persons selécted
at random from the general population. The correlation among mental
tests of all kinds is one of the most generally acknowled%ed findings of
ps chology It s the basis for the concept of general mental ability, or

Intellige
%res on 1Q tests reerct mdrvrdual differences in this ability quite
well among persons for whom the tests are aploranate in terms of age,
education, and cultural back%round No srng es andardrzed test IS ap-
brvrognate for everyone ere is hardly anyon
m some. test cannot provide valhol estimate of intelligence.
e 1Q is most highly related to children’s performance in school,
especraIIy in the more”academic subjects. This s not because 1Q tests

?c ool age for
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measure merely what is speuflcallg taught in school, but because the
kinds of complex learning and problem Solving that are emphasized in
school call for the same general mental ability that 1Q tests are de-
S|Ogned to, measure. Mapy tests that measure general ’]n elljﬁ;ence have
N v?,rbal or nymerica c?ntent whatever, 1jor_qo they Irivolve an
SPecific knowled%e or skills taught In scnool. These tests obyiousl

easure something more fundamental than merely what the individua
has acquired in_school or at home. This is indicated, too, by the fact
that scores on 1Q tests are correlated with brain size and with the Speed
and amplitude of,electrlc?l g tential in %he brain. Also, reaftlon times
tﬁ.compTex st|m%l| are related to 1Qs. The 1Q obviously reflects some-
thing related to brain functions. _

. The personal and social importance of the |Q is most clearly reco%-
nized by its positive relationship to educational performance and to at-
tained gccupational status and jncome. On the other hand, 1Q is negg-
tively related to_certain social lls, such, as d_elln%ue,ncy.

Among various hehavioral traits, intelligence is perhaps the most
strongly influenced by genetic factors. It is well known that many kinds
of seVére mental subnormalities are caused b){ mutant _genes and
chromosomal abnormalities, These are rare, for una,teD/. ut normal
variation of m}elll ence | the [fo ulation is also attriputable, in part,
to hereditary factors, called polygenic Inheritance, since many genes
are involved. Environmental” factors, both biglogical " and
Psychologlcal prenatal and postnatal, also contribute to individual dif-
efences In 1Q" although probably not so much as heredity,

The large number of studies of the inheritance of mental ab|I|t?/ as
assessed by"standard. 1Q tests indicate that variation in genotypes (i.e.,
the um%ue combination of genes that a person inherits) accounts for be-
tween 50 and 80 percent of the variation in phenotypes (i.g., the
observed characteristic, such as 1Q) in the population, The refative im-
Portance ofge ?’[IC factors WI|| wevnab% Increase as Ofhe enV|ronm?nFaI
actors that Intluence mental development are macde more equal for

Everyone.

I¥s,t|m_ates of the heritability of 1Q are derived from the methods of
quantitative genetics applied to measurements of resemblance betweer
Persons of djtferin de(t]rees of genetic klnshlp, such as identical and
raternal twins, R rents and Children, siblings, and adopted ang
unrelated children who are reared together. For example,” identica
twins have exactly the same genotypes; and, even when they are rearec
apart, they are much more aliké in 1Q than fraternal tiving reared
together, since fraternals share only about half of their genes. The 1Qs
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of adopte t %chrldren are more clo?]el corre]ated with the mteIIrggnce
Ievels thelr true brologrcal motners, wit whomter ave h
contact since earIY Infandy, than with their adoptive o foster arents
who have reared them, enetrc |anuences are cIearIy involved.

These are the generally accepted vrews on these ‘1SsUes among the
many \Psyc rfo I5{S and geneticists who have done research i th |s
field; You will find these arn facts of the matter in the vast ma orrt)(
textbooks of psycholoH]y and genetics. The currently smaII hanf of
dissenters who argue tfiat genétic factors play no part In 10 differences
are not unlike the few persons living today who claim that the earth is

Practrcallg every state ent in this o tf ?k could be fogtnoted to show
suggortrnﬁ ferenges In t Ftect\nrca ter tttre as 15 the com on
fice 1N Sclentl rc Journal articles, and scholarly texts. But In't

wor for nonspecra lists | have tried to mrnrmrzetescholarly trap-
]angs while preserving scholarly fidelity to_the research literature.

hose who would delvé into this literatufe will find an entree to vir-
tually all frt In the books Iréted at the end of thrs volume and in the ex-

tensre Ir ?%%a s foun "h %ter 00KS,
maK ulg mentio that”| have mtentronally abstained from
playing. the role of social philosopher. The broader educational and

social “implications of research |n psychometrics and drfferentral

Psychology certainly demand full discusSion. But | am much [ess in-
efested In my own Tumination on the e matters than in the basrc facts

that an informed Publrc must knowr It 15 to think intell %ent g bodut

their proader implications. Our faith in democracy rests on thé con

thon that thle majority of the people can know the facts and can discuss
em openly.
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Why of Mental Tésts

| he basic concept of_testm_? has probably heen around at least as
Ionq_as Homo sapiens has inhabited the earth. Tt is familiar to everyone.
Testing means trying, probing, or sampling on a small scale, as a'basis
for ,deu,dmt% furthier Commitment. We stick our toes In the water Pefore
diving in for a_swim. The host at a dinner party takes a, sip of wine
beforg serving it to his guests. These are examples of testing.,

Tests are merely indicators. They are useful when we would like to
have advance knowiledge of some sifuation before we plunge into it, or
when we want to predict the outcome of some endeavor béfore we risk
It. The Indicator Itself need not gven remotelg_ resemble the thm? It s
intended_to predict, so long as it indeed predicts with reasqnable ac-
curacy. The falling column of mercury in a barometer is a good
predictor ?f rain, :

Mental tests are essentially the same as all other tests. A small sam-
Ble of behavior is used to predict some more extensive or important
pehavior or capability. Parents, teachers, and employers have alwa)(s
informally used limited observations of a Rerson’s behavior as clues to
broader performance capabilities. When the procedure is more formal-
Ized, as In observing a person’s behavior in response to strictly defined
conditions, we call Tt a tfest. . ,

People have always, felt the need to predict one another’s perfor-
mance In untried situations. Their predictions are based on either one

1



2 The What, How, and W hy of M ental Tests

or a combination of two things; (1) an informal test or sample of the

erson’s behavior, as Aus_t mentioned, or (2‘) knowledge of the person’s
Bast_performance in a similar situation. 1t is often frue that the best
ptredlctor of future performance IS past performance in similar circum-
stances.

There is a certain coherence. and consistency in people’s
capabilities that no one can afford to ignore. Just as what a person has
done in the past indicates what he is likely to do in the future, so does
his way of dealing with “little things™ indicate the way he is likely to
deal with more important issues. That is, performance of trivial tasks
can_indicate performance of b|t[q ONes. _

These general truths about human nature and experience have
alwe%smen nowp, more or less,. by ever onﬁ. Formal tests and the
w‘wo |e(f1o led Pslyc (imetrlc .arﬁ mm}tﬂe attempt o CaPI-
talize on these Eﬁweren eqularities in human ehavior, We can In-
Crease their predictive power bﬁ mal |n(11 our goservations: system-
atically and under highly controlled situations. The elicited behavior
samples, whatever they might consist of, are valid indicators if, in fact,
thfg/ improve ou{ﬁpredmtmn fthe ?uah,ty_ ofa person’s performance in
a lager, more | Portan.t Fpﬁere 0 atmtg. .

sts are utterly trivial things in themselves, ,Thex ?am in |mgor-
tance onl b)( virtue of the thinigs they can predict thal people deem
important. It is apParent_that tests “arouse peoPIe’_s emotions and
become publicly controversial in direct relation to the |mPortanqg Peo-
Ble attach to whatever tge test eredlcs. Int?lhgence etm% hu
ecame an em?nonfll an fontro erstal Issue, Tor-surveys ew foun
that most people value itelligence second only to good health, We al
know of the Pubhc clamor over tests that claini to measure intelligence
or to predict the outcomes of situations—in school, college, or the
world of work—in which mtelll’%ence is realized by everyone to_be a
mlme determinant of success. No other ttype of test arouses 9U|he 0
uch emotion. In. recent R/ears, markef-wise test publishers have
removed such emotionally charged words as “ intelligence” and “1Q,
from the titles of their intelligerice fests, sUbstitutingeuphemisms such
as “cognitive ability” and “learning potential.”

Binet’s Test

. .The first known use of formal tests was in ancient China, where
civil servants were selected for and promoted to higher positions on the
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basis of examinatigns. But the first really useful test to be expressly de-
signed as an mtelhgience test was not devised until 1905, by the great
French ﬁsychologls Alfred Binet (1857- 1911% Binet and’ a psychi-
atrist, T eolﬁ) ile”Simon, were commtssmne y the French Ministry
of Edycation to devise a pracfical and obiecttve means for |dent| mg
mentally retarded children who then coudbe Iven s}nema attentio
In school or Placed In more appropriate classes before the frustration of
repeated, failures in reqular classes had taken its toll.

It is instructive to note how Binet went about constructln(t; his test
because the same basic principles are involved in the construction of all
psychologjcal tests.

Binet'first observed that the children who were rPomted out by the|r
teachers. as having inordinate difficulty in their schoolwork, especially
in learning the “three R’s,” also had difficulty ding agood many
other things_ that were easily accomplished by their age-mates. The
least succeSsful children behaved, in many ways, more like the average
8h||dlayear?rhnoyounger (Hence the Concept of “ retarded” mental
evelopmen

opob ectify and quantth this subjective impression, which was
sharedb man teachers, Binet trled to'devise an aqe scale” of men-
tal capablhtles If properly devised, such a scale woudPermltamore
precise determination of & child’s overal| capability in relation to many
other children of the same age than could be madg by a teacher’s more
casual observation ang. subjective impression of what constitutes the
avera e mentaI ca(nablht){ of children at any glv%n age.

Binet an mon werit about constructing Such an a escale by first
observing te kinds of nonscholastic thingS most children knéw or
could do'at different ages, and then makm% up a lot of short questions
and simple tasks that would mcorporate these ordinary kinds of gen-
eraI knowled e and skills. Th eY did not want to assessachtldsknowl

%e 0 What was specifically taught in schaol. Thelr idea was to ob-
tain a much broader assessment”of the child’s abilities, which they
could then compare with his E)erformance in school.

The many questions and tasks that Binet made up were tried out
on representatlve roups of children of different ages. B|net recorded
the percenta eof ¢ |Idren within each one-year age Interval from age 3
to ae wno could “pass” each |tem e_noted those items that
sowe the most clear- cut age differences in percent passing ana
Ealsagned them to the specific dge levels for which they were the” most

iscriminatin

A maxn%ally discriminating” item is one passed by half the chil-
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dren in a.given age group and failed by the other half. Thus, an item
that drscrr?mnatesgmgxnt%il among, sg b-year-olds would be placed
at that level on the a%e scale of test |tems Binet kept trying out items
in this fashion until he had five items for each one-year age interval
from age 310 a?e 15. Thus he obtained a series of items evenly graded
|n drffrculty n erms of the percentage of children in each age interval

ﬁ ass the item.

The Items thus form an age scale, in terms of which a child’s total
score on the test can be meanrn fully expressed. A child who passes as
many items as the average number passed bY all 5-year-olds Is said to
havea ‘mental age” of 5, re ardless ofwha the chrldschronologrcal

pensto e. A child wohasame tal aeo 5and |s in act
m}s drss {0 have average agrlr éJr(Jt ?r g

amenta aeof3rsconsr ered refarae Suhac would
to keep Pace with his age-mates In the very first year ofsc 0ol.

Binet used one other criterion besides age i is final selection of
items. To ensure that the ability measured Dy his age scale was truly
relevant. to children’s scholastic performance, even though the items
did not include scholastic subjects, Binet tried.out the scalg on children
\dentified by their teachers as consrstentl%l failing. in the sch Igstrc work
of their grade level. Binet eliminated any test™item that did not
criminatg clearly. between these failing children and the pupils who
were doing well"in school.

In lateT revisions of the Binet scalg, another hasis for item selection
is that each should clearly discriminate between children with the
highest and the lowest tofal scores on the whole, test, when all the
children are the same age. This ensures that each srn?Ie item measures
the same trait that is measured by the test as a whole. Binet believed
that the traif measured by his test could be called intelligence, the
essence of which he equatéd with J[ud ment. Binet and Simdn defined
what they mtended to measure with their scale in the following terms

seems fo u mteIIrgen e there is a fundamental faculty
era[t 19 |ch he utmostr port ce for ctrca
s faculty ment ot BIWISe caI sense ractrca
nse mrtratnre da trn ness t Circy tan es
0 reason es ar eessentra ctrvr[rde n-

ﬂﬂ nce. A person ma amoroHoranrme ers |
judgment; btﬁwrt ?o Jud%ment e can never eerther In ee
[es % térge intellectual facdlties seem of little importance in comparrson

Test items on the Binet scale are individually administered to a
child, who is asked in a standard way to answer certain questions or
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R$rform certaim tashs. For each item, the Iest”many?l,spel,l,s out, with

any examples, wnat constitutes a - passing™ or “railing res[)onse.
Nong of the questions has a time limit for résponse. Below are typical
items taken from the age-graded categories of Binet's scale, described

in terms of what is required for passing each item.

Age 3 : Points to nose, eyes, and mouth.

Age 4 : Repeats three digits.

Age 5 : Copies a square. |

Age 6 : Counts thirteen pennies.

Age 7 : Shows right hand and leftear.
Age 8 : Notes omissions from pictures of familiar objects.
Age 9 : Defines familiar words. _

Age 10: Arranges five blocks in order of weight.

Age 12 Discovers the sense of a disarranged sentence.
Age 15: Interprets given facts.

The American revision and standardization of the Binet scale was
carried out n 1916 by Lewis M. Terman (1877-195,%), a psychologist
at Stanford Unjversity. It has been known ever since as the Stan-
foréi-Bmet Intelligence Test. Later revisions were made in 1937, 1960,

and 1972,

The Intelligence Quotient or 1Q

For Binet, a child’s score on the test was always re‘oorted In terms
of mental age (MA), based on the avera?_e chronological age of children
in gfeneral Who pass the same number of jtems. A mental age below the
child’s chronolo[%mal age (CAZ ingicated some degree of Tetardation,
compared, with the average rate of mental development; a higher MA
than CA indicated some_deg\r/\e/e of acceleration of development;

A German gsg/cholo ist, Wilhelm Stern, thought it a good idea to
express this raté of mental development—the child’s degree of
“brightness” relative to his age-mates—in terms of the ratio of MA to
CA. He called it the *mental quotient,” which Terman later changed
to “intelligence quotient”—the now famous 1Q:

10 = MAICA X 100,

Multiplying by 100 simpl?/ removes the decimal point. A 5-year-old
child who performs as well as the average 6-year-old on the Binet test
would be said to have a mental age of 6 and an 10 of 120. A 6-year-old
child with an MA of 5 would have an 1Q of 83. By definition, the
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average child is one whose MA s the same as his CA, placing the
average I(?, (?t 100,

Present-aay 1Q) tests, however. are not based on the mental-age
c_oncePt or on the formula [Q = MAJCA. Instead, a child’s raw score
(1.¢., the number of items he gets rignt) is converted directly to 1Q by
use of a statistically derived conversion table based on a “normative
or “standardization” group. The Q derived in this manner more ac-
curately represents the child’s standing relative to children of the same
agg In the norm rffug.,Th% average 10 is set at 100 at every a?e lovel.
Adult 1Qs are staled in the same way. The mental-age ‘scale Is no
longer useful beP/ond about age 16, because the mental functions
measured by 1Q tests do not go on steadily increasing beyond that age.
Knowledge, sloeuﬂ,c skills, “know-how,”™ and experience continue to

mcrea?e, ut ntelllge ce does no% Irﬁelllﬂenceﬁows ucn th(i same
sort of growth curve that we see for e|gl t, with a gradually slowing
rate_of gain as the individual reaches maturity. _
Thus the 1Q expresses the person’s performance on the test in
terms of his relative standmgi a_mon%persons of the same age in some
specified normatlve”_po,ou ation. The, best modern intelligence tests
?re standardized on hi my re reSﬁntatlvT samples of persons drawn
o). eac aae rou#.o fhe genera oPu ation. |
Jhe purély Quantitative meaning of any person s_I(%]can be most
easily understood in terms of its percentile rank. This is the percentage
of the normative ?roup of the same age as the. Ferson in guestion that
performed less well on the test. |f your percentile rank is 50, for exam-
le, it means that you scored hl? er than 50 percent of the v{}eﬂple of
our age In the normative population. Table I shows 1Qs with' their

corresponding percentile ranks.

Table 1
IQs and Their Corresponding Percentile Ranks

|Q Percentile |Q Percentile
145 99.9 100 50.0
140 99.6 95 36.3
135 98.9 90 24.2
130 97.7 85 159
125 95.0 80 8.8
120 90.3 I 45
115 84.1 70 2.3
110 4.2 65 0.9
105 63.7 60 04
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The Distribution of 1Q

It is a common observation that people are pret%y much the same.
Most people appear rather middling In helg or example; onI
Sﬁldom do. we meet someo e Who Is startlm% Lall or cons ic ous

ort S|m|I?ry most é)eopeone meets are Neither unusuia n%
nor unusually “dull; théy seem to be rather middling in intefligence
Extreme deV|at|ons from the %eneral run of people are (%une scarce

Just as there are relatively few mldgets and relatively few giants, so
there are relatlvely few idiots and relativel few géniuses. In in-
tell |gence as In he ght temeHontg of the g) éu ation cIusters around
the verarqe with decreasin bérs the farther one moves from 1t In
either direction. The 8ra ations of these numbers slope smoothly
downward and outward on both sides of the cluster in the middle,
creating a graceful graphic curve in the shape of a bell.

The Normal Curve

The bell-shaped distribution, or “normal curve,” is characteristic
of sets of measurements of many of our ﬂhysmal propertles—helght
Iun cagacny, blood Hressure brain weight,” birth welght stren(11 of

reaction time, and so on...Scores on most mental tésts also closely
apprommate the normal distribution, provided that a, representative
sample of the population has been tested and that test jtems are more
or Iess evenly graded in difficulty. Figure 1shows an idealized normal

1Q
Figure 1. The IQ distribution as a normal curve, showing the percentage of
scores in each segment of the curve when it is divided into standard deviations.
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drstrrbutron of 1Qs and gives the percentage of cases falling within each
hntervta of 15 r?ornts ﬂre measBre of vghat s called thge “ standard
evigtion.”

Singe the term “standard deviation” is so, frequently used in
discussions of tests, it is one of the very few technical points that must
be explained here. The standard devratron ofan actual drstrrbutron of
SCOres Or measurements obtained rom a samlpe of a CPO pulation 1s
usually abbreviated as 3D or simply standard deviation In a
whole” population 1, indicated b)( the Greek letter sigma: a. So just
what is the standard deviation? 1t is the square root of the variance,

The variance of any set of scores is a measure of the total amount
of varratron that exrsts mong all he scores, Statisticians,_need some
wag uantify the #otaﬁamo%nto scattror ISpersion of the scores,
I n xt%rse orft IS 1S nownastevara ce, symbolized as,s2
or a sample and as <2for a population. To calculate the varjance of a

set of scores you first determrne the arithmetic mean, which is the sum
of all the scores divided by the total number of scores. From each score
you next subtract the mean and uare the remarnder Then you sum

gH] these squares and, finally, di |de b% \he total number SCOIES.
ese operations are expressed more simply in mathematrca notation

s2 - L(X-X)VN,

where s2is the variance, £ means “the sum of,” X is a test score, X is
the n;]ean of all the scqres, and N is the tote1ln mber of scores.

The stan ard deviation, then, is simply the square root of the
variance, that which'isr. If, oo, Is & measure of dispersion. If
everyone got exactl?/ the same test score, both the variance and stan-
dard devigtion would obviously be zero—there would be no dispersion
or variability in scores.

Departures from the Normal Curve

The bell-shaped curve shown in Frgure lrs a perfect “normal
curve, asdefrned mat ematrcag (It s also known as a Gaussian
curve, after the German matfiematician Karl Friedrich Gauss
[17 e -1855], who formulated its mathematical properties. { The word
normal” in this context has none other than a mathematical mean-

|ng It does not connote “normal” as_contrasted to “ahnormal.”
It so happens, n fact, that the distribution of 1Qs in the population
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corresponds verY closely to the normal curve, only in the central ran%
between about [Q 70 and IQ& 130, At the higher and, especially, t
|ower extremes, the actual distribution of Qs shows certain departures
from the mathemahcall defined normal curve.

FHst ofall there is an excess of ver IowI beIowabo t1Q 50or
50. The reason nr this exccism now éwte nderstop Tot 03e
In the very small lower “tail” of the no maI stn ut|0n below 1050,

must be ddded those unfortunate victims of various anomalies that are
quite distinct from the usual genetic and environmental factors respon-
sible for the normal distribution of intelligence. These anomalous con-
d|t|ons have drastic effects that often com Ietely overrlde all the usual
etermmant? of & person’s |nteI Igence n cause the person fo be
mentalg deficlent, often profoyn r%/so These types of mental defi-
cienc an usually be cIearI d|st| ished from what can be called
|o 0J |caI %/ normal mental retar at|0n most_of which is found in the
ranlg etween 50 and 70. An I(%of 10.0r 75 defines the upper limit
o what is generally considered mental retardation. About 750 80 per-
cent of the persons pelow that leve] are biologically normal: they
simply represent the lower extreme of normal vafiation in the genetlc
and environmental factors that condition mental development.” They
are analo%ous in the distribution of height, to_persons who are very
short, althou h they are b|oloqlcally normal, in, contrast to mldrqets
and dwarfs, w ose condition is the rasult of specific genetic anomaies
The remammg 20 to 25 percent of the mentally retarded, mostly
the severely retarded_with | Qp helow 50, are biologically analogous t0
midgets and dwarfs. Their condition is due to somé specific abnormal-
|tg/ at prevents normal mental development. These abnormalities
n be classified into three main categories:3

L da?eiéhth twﬁ sm e arer e we or utant e the
P Ee 8use ng n({eal en ctor
Involved In mental growt. Examples are pheny etonu

microcephal
2. (h yanonahes in WhICh there are too mang or too few
chromosomes Down's synd rome] or. “mongolism,” for example, . 1s
the res Ito thet ndwldua awn fo SeVen ch mos es in-
saoteno erea mero |n|ca ﬂ
o romos ma “anomalies; aI Ich take some toll on
mena |

3. Bran e t0 rauma or disease, hefore or after birth, such as
%e rgﬁceph Ies n t e pregnant mother, Severe anoxia during birth,
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Itis an important fact that these three ,%/pes of severe mental retar-
dation occur with nearly equal frequency irf all social classes and racial
groups. A milder type of retardation, often called “familial,” which is
Not associated with any b|ologi_|cal abnormality, occurs with markedly
different frequencies_as a function of children’s social class and race, &
shown in Figure 2. The possible causes of these Iarge social-class and
racial differénces in the prevalence of familial mental retardation are
considered in Chapter 6.

The Meaning of 1Q,

The 10, like ﬁ]ney other score, derives its meamnﬁ]fr m what we as:
sociate with |It. rea?on that| e 1Q) arouses so much emotion ang
controversy is that [)eoR e genera Y assoclate It with thln%s theg regar
as Very inportant to themselves, 1o their children, and'to society’

~No other single fact that one can determine about a child is con-
sidered more informative about his probable edycational attainments,
eve[ntual occHﬁatlonaI Iev?I, and ?%cloeconomlc Status éhan 1S th(?

child’s 1Q. Thys Is especially true of his average 1Q, based on severa
testings gvert ree 0 ?our gears a?ter %eY]as ntered schoo?. Neither

the parents’ 1Qs, nor their éducation, nor their occupational level, nor

Social-C lass L evel

Figure 2. Prevalence of children below 1Q 75 as a function of social class.
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their social status, nor their income, nor all of these combined s as
predictive of the child’s educational and occupational future as is his
own 1Q. This is not to say that the 1Q is a ver>( good predictor of these
thln%s, but it is a better predictor than any others we know of.

he 1Q is.a fairly good, but not perfect, measure of general in-
teIh%HC% [ fwﬁat gar?%ecﬁ]ed ﬂ]ep eneraIrPchor’eRf ental abﬂ-
ity, Which s the main fopic ot the next chapter. Although the %eneral
factor” of mental ability Is a highly technical r[])S chological conCept, it
does, in fact, come ver}/ close tomeaning much fhe same thmgi that the
layman means by “in eIIuge,nce.” It is people’s perception of the fact
tnat 1Q tests can measure This \general factor with reasonable accuracy
that arouses t elr”Lascmat’]oq It ﬁnd anmetx out the 1Q.
. Incontrast to the psycnologist, however, the layman Is often more
inclined to include specialized” knowledge, skills, falents, educational
acquisitions, memory, and wisdom in his notion of mtelllqence. These
things may often be’valid indicators of intelligence, but they are not
tne essenc% of It, which is closer to reasoningability, as explained in
the next chapter., _ - _

. Intelligence is surely not the onl_¥_ important ability, hut without a
fair share"of mtelllgence, other abilities and talents uSually cannot be
fully developed and effectively used. Intelligence coordinates the per-
son’s other abilities or special talents for effective Perfor_mance. It has
been refeyred to ?,s the ,mteﬁratlve capamtg/ of the mind, _
. Superior intelligence is a necessary, although not sutficient, condi-
tion for creativity in any socially valued sense.” The achievements of a
Shakespeare, a Michelangelo, a Beethoven, or an Edison depend on
special talents and otfer traits and . circumstances, hbut such
arimevements vYouId not be possible without superior general in-
m?m%mL_ o _
_ omally, it IS this threshold aspect of intelligence that gives the 1Q
its greatest importance. It is generally perceived that when"intelligence
is elow a certain level, theré is a high probability that certain mqs
cannot be achieved. Because of this threshold aspect with resPec_t 0
education and occupation, the lower a person’s 1Q'is, the more limited
are that person’s options In Iife._This Is an awesome fact. No one
knows an¥fway to get around it, Eliminating 1Q tests would certainly
have no éffect. The situation existed eons béfore mental tests were in-
vented. Mental t?sts do not create individual differences in mental
abI|ItK; they merely measure them.

There are four socially sensitive thresholds on. the 1Q scale that

mark major divisions In the probabilities of educational achievement,
which may have important consequences in a person’s life. These
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thresholds are not set by arbitrary convention or by definitign. They
are a result of the educational and occupational structure of modern
industrial souetles and the demands they make on the kind of mental

abt% gasure tf (%tests
e four soua d personally most important thresholds on the
1Q scale are those t at differentiate with hl(rth probabtltt}/ between per-
sons who, hecause of their level of genera mental ability, (1) can or
cannot attend a reqular school (threshold at about 1Q can o
not master the" traditional subject n&atter of eI%{nentary sc{tool
about [Q 75), 3) can or cannot succeed In the academic of coll %
reparatory curriculum throu hhi O%h school with good enough grades
or college admtssmn a outﬂq an (4) can"or cannot graduate
rom an accredited our year college with gra es that would uaI|fy for
”tté'n%”oftﬁe £°tt38's s eabr?tUtre? .tt.a :
evel below WhIC the robabnltt IS ver ql ht tﬁat he parttcu ar
ac levement will be realtzed S|m|Iar thresholds exist in the physical
lr)ezitllm Vt)/h%tfaresthze" probabllltles of a pudgt{ glrllblecomln% akpnbmlalt
allering? Of a man playing qn a nationa asketba
team Ofasklnn 120 n)de mgaklng the coIIege?gtbaII team? It
apPen ut woul
t IS Important to rea ze that for an %tven 1Q there is a con-
siderable range of behavioral capabilities. But that range is much nar-
rower for the most intellectually demanding activities. The 1Q predicts
ahcademtc tferf?rmance better than it &)redlcts anythtn else. Except at
the lowest levels, | inotaver clue t(f pefformance on many of
the ordinary tasks of ife %r 0 overal social adjustment.

In our present soclety, however, 1Q 70 or 75 seems to be the most
crucial threshold. Most Persons W|th any experience in the matter
would at11ree that those with 1Qs below 70 or 75 have unusual dlfftcult
in schoo aq) in the world of work. FEWJO S |n a.modem industrid
soele can e e trtﬁte to persons geowl n{)t out Tak”r]ﬁ]f
clal allowanges for their mental disability, such as by greatly si #y
”219 the requirements of the job to bring it within their Capability. Also

Ults with an 1Q below 75 can seldorm manage their own affairs; they
often need a33|stance from their fam|I|es or from social agencies. The
arme serwces find. it necessfa)()to exclude most men and" women who
score. helow an etluwa lent of ahout 10 75.0r 80 on the Armeq Forces
Qualification Test. There are simply. too few useful jobs that ther can
{te successfully trained to perform’in the limited time available for
raining.
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There’s ng. getting around it, unfortunately: a low Q is a severe
Personaf han8|ga n? our competitive worl(].y Most on_th|s misfor-
une—in some 70 to 80 percent of all retarded persons—is a result of
the same pon(IJenlc system of normal b[olo%;cal variation that is
responsible for the good fortune of those with high 1Qs. It is no more
no rnal, or abnarmal, t? have an IE OL 130 |than to have an 10 of 70
!)n fhe, vnst ma[]nor{tyo Persorrﬁ. ac '1 ar eI(M consequence oI[
iologically normal variation. The personal and’socia conseg ences 0
this variation are, of course, another story. But no one should be either
praised or blamed for his good or bad luck in the genetic lottery.

Proper Uses of Tests

Tests that are well constructed and administered can serve a I_elgm-
mate and useful function in making decisions about persons. Tests
themselves dg not create the decisions that have to be made. Decisions
were. made about, peoEIe IonF before psychologmal fests ever existed.
Making r%;ood decision reﬂm es relevant and dependable information.
Testh cta rowtde onedso_ r]ge of ts_ucht;]nftorma]y n, iall diffren
ests do not provide informatign that is of an essentially differe
kind from the information that wou?d orainaril qbe conmdergd In mak-
ing decisions without the aid of tests. But good'tests can provide infor-
mation that is more relevant and more accurate, for decision-making
Bvur 0Ses than anr information that could be obtained by other means,
ith a comparable investment-of time and resources. Tests also have
the advantage of being sufficiently objective and explicit that the
relevance and accuracyof their contribution to a particular decision-
making process can hé _cIearI% established and quantified.

It Should be emphasized that decisions about persons do not auto-
matically flow from the tests themselves. Tests weld scores. Decisions
are,r?aeb Regple. How decisions are made, how mang other tygea
of information, Desices_ test scores are taken Into consideration, “an
how much weight is given to each kind of information in making a
decision about a person are complex issues. Resolution depends on
mang factors; the training, expert knowledge, experjence, -common
sense, and wisdom of the Tecision maker; thé economic and practical
considerations that dictate the time and resources that can be invested
in each decision; and the purpose of the decision. Equally important to
consider is the cost of a “wrong” decision to all the parties concerned.
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_ There are five main practical uses of tests: assessment, guidance,
diagnosis, placement, and selection.

Assessment

. This means measuring the specific outcomes of & course of instruc-

tion. Achievement testing'is a prime example. Awell-demgned test for
this purpose should consist ofa reP,resentat,lve sample of th kno,wled%e
or skills that the unit or course of instruction was intended to Impat,
Such a test is useful as “informative feedback” to the student and the
teacher. It reveals whether a standard of mastery of the course mate-
rial. has bee?1 met ba/ *he stuglent, agd it h|8hllghts reas of weakness,
n? |cat|ng Ae ne? ﬁr [eVIeW an heme lal”stu l)é Teachers have
always USed tests for these purposes; they are an in %ral asQecto In-
struction. Instructors comBos their ovin tests to cover exactly the
material they have taught. _

Standardized achievement tests have two advantages and two dis-
advantages when compared with informal teacher-made tests.

Tpe |rstfa?|vantage of pu |Iﬁhed st%ndardlzed hests 1S that.tne}/ re
usual ny carefu % corstructeq. The ordinary teacher has neither the
time rior the technical expertise, that are lavished on the best standarad-
Ized achievement tests, In which every item is carefully edited and
selected on the basis of technical procedures known as “item
analysis,” based on tryouts of the items in large samples of the test’s

target populatign. . .
) gﬁ]g g,econ§ advanta%e of,standarciued ests IS ti}at thea/ qﬁe
normed” on farge representative samples of t egrou or which tne
test Is Intended—age groups, school %r des, and so forth, This makes
it possible to relate an individual’s test score to the total distribution of
scores in some reference group that is much Iarﬁer and more stable
than the particylar small Class or school of which, the individual is a
member. This information is usualr# of greater interest and |m£)or-
tance to the teacher and school adnfinistration than to_the pupils or
their parents, unless they wish to know (as should be their right) how a
particular school’s achievement test scores compare with those of other
schools or localities, _ .

The interpretation of differences among_schools in achievement
levels is anothier matter. We know that mogst™ achievement variation
among schools has ittle o n_othm% to do with the uallt){ of the schools
or tedchers themselves. It is moStly related to characteristics of the
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neighborhood served by the school, to home background, ang to per-
sonp characteristics t%at Ei1ave %een _}}amy wehgesta_olmﬁeg be?ore
children even enter school and over which schools have little or no con-
trol. The general character of the learning atmosphere and academic
standards of a s%hool are, however, reflected by #h,e average level of

a%hlevement In t 3 thooI, and tmsde things are of interest to parents
who are concerned about their children’s education. _

A disadvantage of standardized fests is that they are deaqned 0
assess what curriCulum experts consider the core content of a Tield or
unit of study. But the test may not reflect the special emphases, con-
tents, or infer r%tatlons of material that the teacher considers im ?r-
tant asp?clﬁ of the Instruction, Stugents acqgl ition of these subtler
ng(t}ggo the course content must be assessed Dy the teacher’s own

_Afurther disadvantage of standardized tests is that they are usually
objectively scorable. That is, no decisions or judgments are required
on'the Part of the scorer, This means that tests mist be limited main|
to mult ,ole-chome (uestions, consisting of a stem (the question or Rro -
lem) followed by several alternative answers from among which the
subject tries topick the best answer. (The less-than-bést or flatly
wrong alternatives are called distractors.) Compared with essa%/-type
exams, the multiple-choice format has the decided advantages of great
efficiency, obgectwny, and hlgh reliability of scoring the tésts, as well
as great”advantages for statistical analyses of test”items. The main
disadvantage of the multiple-choice testis that it does not permit the
teacher to assess students’ achievements in organizing, knowledge and
expressing it clearly in_ their own words; it”also fails to allow for
orlgmal expression,” which the teacher may also wish to assess. To
%%snss these qualities the teacher must resort to essay exams or recita-

Guidance

. Test results, when properly interpreted by an educational or voca-
tional (Idean_ce counselor, can provide helpful information to a client
tr¥_|ng 0 decide among alternative educational or employment possi-
bilitiés. Specific achievement tests can inform a person of his standing
In the prerequisite knowledge or skills needed for a particular choice.
Vocational interest inventories and differential aptitude tests can in-
dicate a person’s relative standing among the successful and unsuc-
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cessful candidates in educational programs, job training courses, or oc
cupations. They can indicate the person’s pattern of strengths and

weaknesses in drfferent aptitudes and can_match his Pattern of ap-
titudes fo the tgpes of occupatjons wrth which such patterns are most
compatible. Tésts, interpreted for the client by an' expert guidance
counselor can-furnish much more detailed Information df much
greater scope as a basis for educational and vocational decisions than
can_be obtained from school qrades alone or from previous work ex-
Perrence Thus tests can be hélpful to persons at educational or voca-

onal crossroads.

Diagnosis

When a uprI repeat Mfar}s to maintain normal. progress or to at-
tain some nrmaI standard rmance as evi ce by achieve-
ment tests, and when the_pupil ass oWn no appreciah eresponse to
his teacher’s usual remedial procedures dralgnosrs is needed. At some

Pornt the teacher after consulting the pu% sparents about the prob-
e] I erste utprl fo arf] accre]drted s% rnsy% %st The psg
0l0 stsou ecerve rom. the teacher_a dea bepavioral

description of the pupil’s specific problems, The techer should never
lanel the child’s behavior with psychologrcal termrnolo%y or offer a
“(diagnosis.” All that a psychologist wants from a teacher is a clear
descrrPtron of the specific behavior problem that prompted the refer-
ral, Also trs notat eafher srobt refer Fr lp upil toaps é:holooqrstwrth
a request for a particular test or for confirmation of'a s%c Im-
pression of the teachers. It s considered bad practice if a teacher re-
Quests an “1Q test” or asks for a determination whether the child is
mentaIIy retarded” or is this or that. That is not the teacher’s func-

Ychologrcal diagnosjs is an attempt to descrrbe a roblem ac
curate to understand Its causes Insofar as possible, on this
basis, to ecide on some course of action that can benefrtthe pupil. Jtis
a complex procedure calling for high-level professional skills. Indrvrdu
aIIP/ administered psy choIo ical tests of varrous krnds are a useful and
en ne essar arto ad | nostrc workup. A chologist could
con uct IS std rh)/o fa pup | srn no tests at aII asr 9y IS 1M ressrons
on observation and structured rntervrews but it would be very ineffi-
clent, and the psycholocirst would be serrousl handicapped Without
the precise information that can be gained from tests. Such a study
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would be similar to a physician’s examination of a patient without the
ggdprggsg thermometer, “stethoscope, blood-pressure cuff, or tongue
’

An mdmduill |Q test, such as the Stanford-Binet ar the Wechsler
InteIhqence Scale for Chilgren %,nown as the WISC), 1s an extremely
valuable device in diagnosing children with Iearnm_g problems. There
are many possible cadises of scholastic failure besites an insufficient
level of ‘mental maturity. These other causes can be more easily
overlooked ifan 10) test is not used to find out a child’s general level of
ability. A test suchi as the WISC reflects a child’s caR ilitjes over a
much broader spectrum than scholastic achievement and Is more
8enera|| indicative of a childs typical rates of learning and cognitive

evelopment. _ _

In addition to this assessment of general level of mental maturity,
special tests may be used to discover the presence of auditory, visudl,
or perceptual Pr_oblems, speech problems, or highly specific cognitive
disabilities that interfere with Iearnm%_such schadl Subjects as reading.
To prohibit the use of any of these diagnostic instruments by school
psgchologls,ts, 3 qreatl% to handicap their effectiveness in arrlvmg at the
emsst berieficial Treatment for children with unusual scholastic prob-

Placement

Some children do, not benefit from ordinary classroom instryction.
Their scholastic achievement falls further and further behind their
classmates’, and their frustration and discouragement from repeated
failure can be emotonally harmful. _ _

A teacher’s usual sympathy and kindness are of little real help in
such cases. Classmates are freguently less kind, and a pupil with severe
Broblems often becomes socially isolated in a re?ular classroom. It can

e a most unhappy and psycholoqma,IIY unwholesome situation.

Depending on a school psychalogist’s findings, a recommendation
may be made for placement in some kind of special class for all or a
part of the school day. “Placement,” as child psychologists, under-
stand and use the term, means different treatments for different
children, to meet their particular needs more effectively than would be
passible in a regular classroom, Placement degisions dre usually made
with great reluctance, and only after it has become apparent that a
pupil 1 more harmed than bengfited by being kept in a regular class.
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Then a pupi| may be more appropriately placed in 3 special class for
the * edlﬁ)cfbly mgntall% retar%%(? ; t%r ye%ucationally %andicapped

or “emotionally disturbed™ children, or for childrer with *leaming
d|sap||3l|t|es.”

acement” also encompasses special classes or programs for

“academically gifted” or “high rﬁ)o,te,nnal” pupils, often idéntified as
thos$hvev|trrgsh# over 130 on an individually ‘administered test.

s of psychological testm? f|§iure prominently in all such
lacement degisions and, i fact, are Te I)( required in.many states.

Ut test results alone should. not dictate placement decisions. Place-
ment.is alwa¥s a complex decision based on much_other information in
adaition to that ?ro l0ed by d|i1 nostic tests. The evaluation qf a
schoolﬁplacemen graghces INVOIVes Valules andfudr?ments In welgh-
|r(1]g real and supposed advantages against real and supgose 1S-
advantages. Whatever else may“be said for or against placement, |
believe 1t would be far riskier, with much more” room for error, if
school psychologlsts were prevented from using the currently best stan-
dardized individual tests, including the Stanford-Binet and Wechsler
scales of intelligence.

0a

Selection

More persons today are affected by the selection function of tests
than by any other use. Tests are now widely used for selection, or
scree mg, by colleges, industry, and the armed forces. | see no
prosgect of a reversal of this practl%e in th% future.
election is unavoigable when the number of applicants for a col-
lege or ajob far exceeds the number that can be accepted. Selection is
alSo necassary when, as in the armed forces, a large pool, of recruits,
after basic training, must be asanned to a numbgr of different spe-
cialized training courses to _suplnly he personnel required for _ava,rlet}/
of essential jobs. Selection is also needed when the course or job itself
demands a standard of performance that not all applicants can meet,
and when failures are coﬁley. . . .
So,we are stuck with the necessity for selection. The onIY question,
then, is howto select. The rational arid practical course has always been
to try to select the “best qualified,” meaning those who are most likely
to sticceed, that is, to complete a course of raining with an acceptable

leve]. of proficiency. .. . .
ge(ie&on nas, Yradﬂmna_llx been done on the basis of educational

credentials, previous experience, letters of recommendation, and per-

sonal impressions gained in interviews. Considerable subjectivity



The What, How, and W hy of M ental T ests 19

creeps into the use of such information for selection, particularly in the
amount of weight given to each_item of information, which [eaves a
good deal_of room for personal biases and false impressions of the per-
sons making the selection.. _ _ _

Tests can provide additignal information about agpllcant that is
un uestlonagf more 0 1Jectlve .ReSLéI.ts of standarqlized tests are also
unauestlona ? better for making direct comparisons between ap-
Phcants than any other means of selection, and they can add substan-
jally to the accuracy of prediction of the applicant’s future perfor-
marice.

Moreover, as @ selection mgt,hod, tests are much more efficjent
than other means of gamm(r; valid information, This IS |mﬁortant when
a large number of tapﬁhcan S must be screened within a short period of
time, as 15 most often the case. _

But the Bractlcal usefulness of a test depends crucially on one
thmq: its cost/effectiveness ratio as compared with that of other means
of sélection. The cost factor is obvious; it is the average time, facilities,
Personnel and monetary expense per applicant scréened. The effec-
Iveness of a test (or any other selection method) depends on jts validity
for predicting an applicant’s level of performance or probability of suc-
cess. A test’s “ predictive validity” Is a precise quantltatlv_e index of its
effectiveness for selection, It can be empirically determined for any

iven test used for selection for any glven,(tly é of eduation or job.

ften tests are sp_euallfy, devised to have validity for predicting success
on a particular kind ofjob. Or an optimally weighted combination of
Scores fr?m sg.veral different tests may substantially enhance the ac-
curacy of prediction.

Predictive Validity

Validity is the smgle most im ?,r(sant concept In Hsy%hometnci. In
?eneral, a"test I saidl fo have valiaity to the extent that useful in-
erences can be drawn from the scores. That s, a test has validity if a
Person’s performance on the test can tell you something about his per-
ormance in_some other situation. o

“Predictive validity” is.the accuracy with which a test score (or a
combination of scores on, different tests) can estimate a ersonsPer-
formance on some criterion, such as scholastic achievement, college
grade-point average, or rated job performance. o

The degree of a test’s predictive validity for a Partlcular criterin in a
particular ppulation (e.g., navy recruits, Harvard freshmen, applicants
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for a secretarial Qb% Is indexed hy the “vahdﬂg coefficient.”” This s
simply the coefficient of carrelation between thé test scores and some
meastirement of the criterion (e.g., grade-point average, number of
words typed per minute, average number of sales per month).

What exactly does “correlation” mean? This is the only other
technical staistical conceﬂt (hesides variance) that the reader rieeds to
know fo understand much of Eh|s book. The concept of correlfmon S
essential to the meaning of va |d|t?/ I the Premse i thtat Ya Lty Is
understood, by the test experts. Correlation Is the degrée of relationship
or association between two variables. The degred” of relationship IS
(r]uanufled by the “coefficient of correlation” 0n a scale that ranges
rom + 1 (pérfect positive relationship,or one-to-one corres o,ndenceg
to () 1no 13 a*|onsh|Paat aIIP 0 —lt“)]erfect ne agve relationship). Th

cogfficient of correlation Is a contthuoys variable that can take a
v,a?ue etween —i and +1 An exampVe ofa er?ect posItIve correpg-

tion of + 1 (assuming no error of measurement) would be the correla-
tion hetween measurements of heights in inches and in centimeters. If
we rank people by height in inches, their “rank order” will be exactly
the same as If we rank them b heli;ht in 3egtl eters. An example of
erfeft,negathve. corr%latlon of —I woul eheﬁorrxanon be e?n
eople’s heignt in inches and t e,recwocal of heignt. An example ofa
ero (or very near zero) correlation would be thecorrelation petween
the first seqiience of fifty numbers to come up on a roulette wheel and
the second sequence of flﬂ%_numbers (assuming it is an *“honest”
roulette wheel!). There is a high, but far from TDen‘ect, correlation be-
t}/]ve%n P%ogles elght nd w&@]t—about 10, The %orre ation petween
the he ?t of husbanas ana Wives Is not very high—aoout .30. The
correlation between the heights of fathers and sonS (as adults) s about
0. The correlation betwegn the number of fingerprint ridges on the
index fingers of geople’s right and left hands is very high—about ,97.
The corrélation between an adult’s weight measured on two occasions
one week apart 1s also about .97. The Correlation between a person’s
Ig)stes%ed with the same test on o,occaslgns a Wweek apart Is aboué
95. The correlation between a male’s weight measured at age 10 an
at age 181is .70; the correlation between weights at age. 2 and age 18 is
only about .30. Thus, the precise degree of relationship between any
two variables can be expressed by the coefficient of correlation. The
details of how It is actually computed need not concern us here; they
are explained in every textbook on statistical methods,
A ‘test’s predictive validity, then, is the correlation befween
People_s test scores and some measurement of their performance on
he ‘criterion of interest. The best prediction of the Criterion perfor-



The What, How, and W hy of M ental T ests 21

mance Is ob}amed from a “prediction line,” which is mathemaﬂcally
determined from all the test 'scores and, the criterion measurements, It
is illustrated in Figure 3. From any given test score on the haseline,
one. can PijeCt a vertical line up’ to the prediction ling, and then
horizontally across to the scale of crltenon measurement (i.e., the ver-
tical and honzontall dashed ines in |gure 3{) This |nd|cates the best
Rredlctlon one cauld make of the persofi’s criterion perf ormance r%;lven
15 test score. “Best” simply means that the errors of prediction will
e at a minimum—any other predictions (based on some dn‘ferent predic-
tign line) would be more in errgr. The test’s validity coefﬁuent deter-
mines hoth the slope of the ﬁredmnon ling (a steePer slope being more
accuratelg Pred|ct|veg ang teaverat%% amount o grror In the Hredm
tions. Prédictions aré perfect onI e test’s validity coefficient is 1,
which is never the case n rea |ty Statistically we can only try {0
minimize errors of prediction; we can never eliminate them.

Figure 3. ra h shovvm est SCOreS erformance on
B A s O AR

or enonvnab ds Ca f1on Jine (which 1S
etermmeél math e‘n&ca ?mt ataz 15 SUC to m|n|m|z%ge ICtive

?rrors that is, It Indicates the most accurate possible prediction ofthe criterion
10m a gIven test score that the test can provice.
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Interpreting Validity Coefficients

Just what exactly does a test svahdlt coefficient tell us besides the
corelation between the test scores and_ Some criterion perf ormance n
a given pob]ulatlon How should we interpret a validity coefficient?
There are three technically correct interpretations, but edch one Is ap-
propriate for different purposes.

Improvement over Chance Prediction

The best chance prediction (i.e., best quess) ¥ou can make of a per-
SON sperformewce S the average ggrformance ofall Rersons But ifyou
ma?e exactg esam ch nce prediction foreveroe |tW0HId be er]
tirely unint rmatlve ort U 1pose of se ectton You might as well
make a selection b otter;P e accuracy of such predictions Is
characterized as “no bettert an chance.

But then, you well may ask, how much better than chance will
your predlchon of performance e if t IS based on.a fest score with
8|ven validity? A measure of “ bett rthanc ?hce IS (a) the amount of

screrp ncy “between the fest- Rre |ctﬁ Her ormance and the actual
performan eas compared wit ;)t IScrepancy between chance
pred|ct|on Le., the avera%e performance of all pérsons) and actual
Berformance Ifaisno smaller than b, it means the test prediction is no
etter than chance. Ifais smaIIer than b, the test prediction Is better
than chance gredlctlon and the percentage of |m\Provement can be ex-
Presse 3/1 rg—a )Ib. The average ofhms alue for gl Persons S
he overall perce ta?e improvement” in the test’s prediction over
chance red|ct|on It is termed the test’s “forecasting efficiency.”

Wlthout showmg its exact mathematical relationship 0 the validity
coefh(:lent whic Woud require too much additional explanation, the
oowmgi %]ures ve some idea of how much *better than chance” a

given validity coefficient is:

Vlicl Forecasting Effici
.40ty ?935 o
50 13.40

0 20.00

10 2859

80 40.00

90 56.41

95 68.78
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It can be seen that the forecasting efficiency—that is, the percent-
age improvement over chance prediction—does not look very im-
Presswe in the range of validity coefficients from .40 to .70, which is
he range jn which most actudl validity coefficients, fall. Critics who
wish to"helittle tests and make thelr P actical contribution to the ac-
curacy of prediction logk trivial or only slightly “better than chance”
in thé eyes of the public will talk about the index of forecasting effi-
ciency, For examIpIe under a recent newspaper headline, “Nader
Calls College Entry_Tests a Fraud,” is the Statement that ™ aptitude
tests_predic _{college] grades only 8'to 15 percent better than random
Predlctlon with a pair of dice.” (Prediction that Is 8 to 15 percent bet-
%% than chance would correspond to validities of between about .40 to

. But this is an inappropriate and unfair criticism if the test is not be-
mq used to_make exact “point estimates” of every individual’s
criterion performance (e.g., grade-P0|nt average) throughout the en-
tire range of the criterion Variable. 1t requires & very high test Va|IdIt){
to make point estimates of criterion performance. But in the practica
use of tests we are rarely, if ever, concerned with the accuracy of
prediction of every point on the whole continuum of criterion g_erfor-
mance. . There is°no need to take into account the inaccuracies of
discrimination amon%al_l those applicants who have at least enough or
more than enou%h ability to succeed on the criterion, or among all
those who don’t have endugh ability to succeed. If the selection cUtoff
{0 %et into College X 15 an”JQ. of 110, the percent Improvement over
chance predictio o,fn%;r,ades for students with 1Qs between 115 and 140
IS Irrelevant. The aint is to,Pr,edlct who will succeed and who will fail if
admitted to the college; it is not to predict the precise, %rade-,pomt
average of every admitted student. That precise prediction is, as
Nader claims, orily about 8 tg 15 Rercent better than chance. His claim
Is technically corréct but ifrelevant, and theref?re,unfalr, because col-
lege_admissions officers do not use the Scholastic Aptitude Test to
predict every single student’s precise (llrade-ﬁomt average.

~ For the Usual uses,of tests in selection, there are twd much better
indicators of the practical gain, as a function of test validity, than the
percentage improvement over chance prediction.

Prediction of Odds for Success
One can properly figure the gain from using fest scores in selec-

tion, as contrasted with™chance Or random selection, only by taking
Into account three things:
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1 The seleﬁjon ratio, that is, the proportion of all applicants who can be

accepted . .

2 vleep messr%e?n e criterion, that is, the percentage of persons
0 Wouldl sticceed if selection were random.

3. The validty of the test used for selection.

lven these, an% assuming . that selection. is from the to scorte tﬁg

own, We can then aetermine the odds in favor of success o
selected persons. (Details of this calculation are explained in most text-
books on testing and Pe,rsonnel selection.) Say the chance of success
rate is 60 percent: that is, 60 percent of the applicants would succeed
Sm 3ollege %r on the job (!f all ¥vere admitted or i they Were selected at
andom.” The average odds o angones succeeding, then, arfe 00 to
A0, or 1.5t§ L But'then sri%_we an _s(falect ?nlw ercent of the ag-
plicants, and we use a test With a validity of only .40 to select the 30
Percent of applicants with the highest scores. Then the avera%e 0dds in
avor of any selectee succeeding will be .78 to .22, or 3.5t L In other
words, the test ?IVES 3.5/1.5 0r'2.33 times greater odds in favor of suc-
cess of the selectees than jfwe had not uged'the test. Test valjdit gams
n Predlctwe potency as the selection ratio hecomes more stringént and
as the chance success rate declines. In many actual selection situations
the use of a test can increase the odds for success of the selectees some
three to eight times over what they would be by random selection.

Given the chance. success rate”and the test”validity, we can also
determine the probability of success for persans with test scores within
any given range. For example, a college with an 80 percent chance
SuCcess rate uses a selection' test with a vaI|d|tY of .60 (for predicting
?rade-pomt averages among unselected students). Under these cond-
lons, among students selected from the top 10 percent of all the test
scores, the odds in favor of not flunking out are 99 to 1, as compared
with odds of .67 to 1 for students with the lowest 10 percent of scores.

In other words, the chances of the low-scoring students’ flunking out,
if they are admitted, are 99/.67 = 148 timés greater than thé top-
scoring 10 percent.

Improvement in Criterion Performance

Atest’s validity coefficient can also be interpreted as the proportion
of |mgrovement in the overall criterion performance of a roui) (7)
selected on the hasis of test scores as compared with a randomly ‘sg-
lected group (R) and a perfectly selected group (P). A “perfectly
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selected” grouP Is one selected after the fact, consisting of the top N
performers gn the criterion, where N is the number of persons we can
accept out of al| the applicants. If we obtained measures of the avera%e
Perf rmance of each of these groups (with their average i)_er,forman e
evels designated T, R, P, res%ectwelm, then the test’sva |d|tg/ can be
expressed s‘T-R)/(P-R}, which Is the proportional |mProv ment In
performance that results from selecting by means of test scores. Ob-
viously, if the group selected on the basis of the test performed no bet-
ter on t?e criterion than those selected at random, the test would have
zero validity in that situation. -
. As a simple example, say you are hiring salespeople and want to
find out how valid a particular test is for the “selection of future
employees. There are two ways you could determine_the test’s validity
coefficient, and each would ive equivalent results, The simplest way
15 10 glve the test o everyone and calculate the coefficient of correlation
betwgen persons’ test scores and their averaqe monthly sales over one
year. That correlation would be the test’s validity. Say it is .33, not a
very high validity but typical of many tests used in personnel selection.
But %/ou_ could also arrive_ at the same_ﬂgiure in the following way,
which gives more insight into the practicdl meaning of validify. Say
that in Tesponse to your aclvertisement 200 people ap I%/ for gobs. Yol
want to hire them 4ll, and you know that in each suCcessivé year ){ou
will want to hire 50 more. Here’s what you should do. Give the test to
all 200 ap[pllcants. Then, draw 50 applicants at random: call them
group R. From the remamm? 150, select the 50 with the hu};hest test
Scores; call them %]rouP . After em onmge1 all 200 applicants, deter-
mine the average Monthly sales of group R and of group T, which are,
say, 40 and 30 sales per” month respectlveIY. Finally, determine the
average monthly sales of the 50 salespeople who actually had the
highest sales records (group P). They are the applicants you would
have SFIected i g/ou had wanted to hire only 50 and if you had h%ﬁpo-
thetically used d test with perfect validity for_your purpose. Say their
average sales are 60 per month. The Validity of your test, then, Is
40-30)/(60-30) =33, which is the same as Saying that selection of
employees by means of this test increased the average level of perfor-
mance 33_percent ver what it would have been it you had selected at
random. f at s like ﬁS gercent annual interest on your investment.
Who would sneer at that? N _

A one-third increase in productivity or quality of performance
would hardly be regarded as a trivial gain by most employers or col-
lege facultiés. But™that is the gain Tesulting from a fest with a
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“megiocre” validity of only .33, Yet the Ralph Nader organization, in

blasting colleﬁe entrance exams, likened them to a “roulette game™ on

the ground that their typmal predictive validity coefficients are in the

range of .40 to .55, With that much predictive power at his disposal, a

R/?mbler playing the roulette wheel could easily break the bank at
onte Carlo. within half an h%ur! .

Before going on to review the actual validity of 1Q and other tests
however, I’ must explain two other basic psychometric concepts that
are based on correlation and that cannot be avoided in the discussion
of mental tests: reliability and stability.

Reliability of Test Scores

People often confuse reliahility and validity. Reliability means
something altogether different from validity. However, test _re|labl|_lt?{
I5 8 necessary” but not sufficient condition for test validity, Hq

iy

reliability in no way ensures high validity, whereas low rliabil
gua‘r‘ant(ies I?,vv ,\,/alld;/ty. o "

Reliability” refers to a test’s consistency with itself, It can be
thought of as the test’s correlation with itself. A highly reliable test is
one in which all parts, of the test (items, subtests, and’so on) measure
the same trait or ahility, whatever it may be. Scores hased on a rap-
dom selection of A number of items from a perfectly reliable test would
rank-order r%ersons _exactIKI the same as, would sCores based on an
other random selection of N items. That is because the test has, perfect
internal cosistency. Of course, no real test ever has perfect reliability,
but all good tests have quite high reliability or self-correlation.

A test's rellabll_ltg_ IS indexed. by a correlation coefficient, in this
case called the “ reliability cogfficient,” which can be interpreted as the
test’s correlation with ifself. There are a number of methods for deter-
mining a test’s reliability, most of them too mathematmallY com-
plicatéd to explicate here, The,5|mp_lest although not the most exact,
methad for estlmatlnq a fest’s reliability 15 the so-called split-half
reliability. The whole Test is Hlven toa I,arge number of people. Then
the whole test is “split” in aIf—saK, intg the odd-numbered items
and the even-numbered tems. Each half of the fest Is scored, and the
correlation is computed between the two sets of scores. This correla-
tion petween the two halves of the test is the average rellabllltY of the
two half-tests. From this, one can use a simple formula to determine
the reliability of the whole test
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Most ?ta,ndardued tests of ability or achievement hav% reI|ab|I|t|§s
self-correlations) close to 90. Individugl I%tests (e.% the Stanfor
inet and Wechsler scales) have reliability between 90 and .95, For
comparison, the correlation between the [engths of people’s right and
left arms is about .95, In other words, the reliability or internal con-

smtth]:y ofI _mgslttstandartdl%e_d tests _|s”ver_y hlgh[. 't _

e reliability of 4 test is especially important for two reasons: i

affects the test’s_yva‘lalty and |P a#lec}/s EHB test’s standard error o%
measurement. First, a test’s validity cannot possibly be greater than
the sguare root of its reliability. Second, no test score shotld be inter-
preted as an exact number or"precise point on a scale. That would be
warranted only if the test had perfect reliability. Because the reliability
of any actual”measurement s a,IwaZs“ less than perfect, we have fo
think of any measurement ashavm%__ fringe™ oferror or uncertainty
around_it. The lower the test’s religbility, the greater is the “fringe” of
error. The width of this * frln?e” IS quantified as the test’s “standard
error of measurement.” The Term “error of measurement” does not
mﬁan mistakes in giving or scoring tests. It refers to the Iackofr[])erfect
self-consjstency In‘tne test, which"means that everyone would not get
exactly the same scores on another test, called an ™ equivalent form”
of the test. (The correlation between the two sets of scores would be the
average reliability of the two equivalent forms of the test.) Thus a test
score Should really be thou1gﬁt of as the score plus or minus the standard
error of measurement. The odds are 2 to 1 that the person’s
hypothetical “true score”—that Is, the scare If there were absolutely
no error of measurement—falls within the interval of the standard er-
ror on each sice of the score. _

The standard error of measurement of the Stanford-Binet 1Q for
example, s 5 I? points. Thus a person who scores an 1Q of 100
should be t,bou1qh of as having an |Q of 100+ 5(“one hundred plus or
minus five f)] he person’s “true” 1Q would have 2 to 1 odds of fall-
Ing within the range from 95 to 105. Thus we could not have much
confidence that any two persons whose 1Qs differ by less than about 10
gom\s trul% differ in the mtelhﬁence measured by the 10 test. That

h eren

mall a difference could too easily be due to measUrementerror. Even
much larger differences could“be all error, but that probability
becomes mcreasm?ly small the greater the difference between the two
scqres. For example, in the case of two persons whose Qs differ by 15
Pomts, the odds are better than 50 to 1that the person with the,hl?her
Q would score above the one with the lower 1Q on a hypothetical 1Q
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test that had perfect reliability (and consequently zero error of
measurement).

Stability of Test Scores

“Stability” refers to the consistency of test scores over a specified
period of tinte. It is indexed by the corfelation between the two sets of
scores on a test given to the same group ofpersons on two occasions. It
s often eterre 0 as the * test re est reliah rr%

||t¥ 0S not]re er {0 the exact nu errcal constanc o

given score t refers to the extent to which the scores of aErou

sons maintain the same relative positions (or the same rank order) wrth
res ect to one, another over some mterval of time. For example,
although Sqr Win chrIdrens hergﬂts steadily ncrease. from year fo
ear e therr esuremeits ould he reflﬁctedb
eextent tow techr ensc angrng 9ts stay In the same
rank order, from taIIest to shortest, from'oné year to the next. The cor-
relation between boys’ heights at age 2 and af age 415 83; between age
2 and age 18 the correlation is .60 Thus heigft is a fairly stable, but
far from e rfectl stable characteristic throu%hout the ‘perjod from
ear childhood t matur% Werght IS much less stable, showing a cor-
rearﬂn e eenaesZald 8 0f only .

The following teneralizations can’he made about the stability of
test scores; ﬁ 2 1) stability differs for different traits and for different tests;
EZ ) the stabi ycoeffrcrent (i.e., correlation between occasions) is lower

the test’s rel |ab| ity (Self-correlation) on a sjngle occasion: 3the
sta rrt coefficient decreases a? the 1trme interval Detween test a
test Increases; and (4) the stability of scores over a 3/ given time mter
valtrnctreases rapidly with age throughout the period from infancy to
maty

ForyStanford Binet and Wechsler IQs the stabrlrtY coeffrcrents for
a one-year inferval avera?e close fo .90, being so ry lower_at
Xveu er a es below ears) and sIrghtIy higher”at ofde ar%es The

ge n_IQ (efther up. or down overaone year Interval. Is
ahou 7pornts TheI maintains considerable year- to -year stability
for most persons and shows large changes for refatively few persons,
with fewer than 1 percent showrng changes as great as 20 or more
Bornts 1Q rnterestrngly, has just about the same tegree of stability as

Ywerﬁht throughout the érovvth eriod from infancy to matu t

Note: This, does not Imply™that there is any correlation betwen
weight and intelligence!)
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Validity of 1Q, Tests

~ There would be almost no end to a tabulation of the validity coeffi-
cients of every type of standardized test in existence today. However,
re%ardless of What they are labeled, most mental tests, exce'ot tests of
ge ceptual-motor skl g and rote memory, measu[f 2 ggnera factor of
b”n .corpmon to all mental tests, as exPIam% In Chapter 2. So-
called intelljgence fests, co?nmve anility tests, scholastic aptifuce tests,
and general qualification Tests all medsure this general ability factor
more than theI){ measure anything else, and t_her all measure It to
about an equally large extent. They are essentially all cut out of the
same. Iotn and are functlonﬁll}/ more. or less ﬁqéuvalent. Therefore, o
simplity the summation of t erRre ictive, validity or correlation with
other variables, | shall refer to them all simply & “1Q tests.
The 1Q (or more exactly, the general abilityfactor’ measured by all stich tests)
unquestionably shows 5|%n| icant correlations with more other variables of edca-
tional, occupational, and social importance than any other currrently measurable

psycnological trait,

Scholastic Performance

No other items of information that we can obtain about a child will
Bredlct his overall Iearnm%abmt and academic achievement in school
etter than do scores on a recently administered 1Q test. This is not
because the 1Q) tests measure only What the child has Tearned in school,
but because they meaure a general cognitive ability that_PIays a more
important part n scholastic gro&resfs an any otfier trait. ,

At the ‘more advanced levelS of schooling, however, a student’s
East academic performance, as indicated by grades or achigvement test
cores, can often serve to Rredlct his future ‘academic_ performance as
well as—or even hetter than—the 1Q. This is partly because past
achievement is often a prerequisite, in terms of s[oecn‘l,c knowledge and
skills, for success. in the more advanced schoo subgects,,and [#artl
because past achievement also reflects other factorS besides menta
ahility. Achievement reflects such things as motivation, study hahits,
and Self-discipline, which are not measured by the 10Q.

At any one point_in time, a smﬂle 1Q test will Usually correlate
anywhere” between 50 and .80 with scholastic achjevement, as as-
sesse% bY standard achievement tests. If 1Qs and a%hlevemfent SC0res
are ontained at each grade level and averaged over three to five years,
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tt}ethcortreltatron between them approaches .90, or nearly the reliability
of the tes

The correlation between 1Q and teachers’ grades s generally .10 to
20 lower than the correlation of | wrth afhr vement fest ?]cores The
main reason Is that Prades are a less reliable measure qf achievement:
they vary from one teacher to another, and they are influenced by the
teacher’s impression of the pupil’s effort de?ortment and other such
factors that are not drrectly related to either cort;nrtrve ahility or
achievement. For example, teachers tend to g %F/e het er% s {0 grrs
than to bogs even when the sexes do notfl erin | Aectrve
measured hrevement hus one can hardly expect oher th farrI¥
low corre atrons etween Q and teachers’ marks.

In genera the va |d|t¥ of 1Q for predicting academic achievement

ORoreases at hraher levels of schooling. The most typical validity coeffi-

clents are as Tollows:
Flementary school 60-.70
High school 0-.60
College 40-50
GradUate school 30-.40

This decrease in the vaIrdrtP/ of | éor similar tests) for predicting
achievement at higher levels of education does not”imply that In-
telligence becomes any less important at these levels, QUite the con-
trary. The explanation for the decreasing validities is the narrowing
‘rang eoftaIent (asit is caIIed ) & We ascend the edycational ladder.
The stu nts at each W t\er level are a moe highly seIec roup,
because te academrca east sccessful ( W 0 also ﬂenera have
lower 1Qs) either drop out or are screened out at eac hqhe level.
This res nctron of the ran e of 1Q and of achievement Statistically
limits the size of the correla ion thal can possibly be obtained between
fwo variales. Imagrne this situation; The basketball team ofanergh-

orhood high school has no re frictions on hel layers’
Rer s range between 5'0" and 68", WewouPlI’ ? Ind a h
cor?elatron %etween ?terght and the number of baskets rhade by eag

Player in the course of & game, as any high school coach would attest
n Contrast, on a crack professional team, Where there is much ess var-
|ab| It |n height gbecause shorter players couldn’t make |tﬂ and where
players’ heights range between 6" 4" and 6" 8", there will eong/

very smal correlatron between herght and the number of haskets made
by each player. When all the players are_highly selected for height,
then other factors, such as speed and agility,”bécome relatively more
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Table 2

The Predictive Validity of 1Q or Correlation of 1Q
with Various Educational Criteria

Criterion Correlation
Achievement in various elementary school grades 56-.71
1Q in grade 4 predicts achievemerit in grade 6 15
Reading readiness tests 84
Oral reading , 62
Reading comprehension 68
Teachers’ estimates of pupils’ intelligence =
Rank in high school graduating class 02
Freshman_ grades in college | A4
Grade-point average in various colleges . 30-.70
Grade-point average in 48 colleges (median) 40
Grades in law school (median) . 30
Highest level of education attained by age 40 50-.58

important in determining the correlation. So it is, too, in the case of
1Q and academic achievement at each more highly selective level of
education. 1Qs above 115 are the bright and exceptional Eupils in the
top groups in elementary school. But 1Qs of 115 are near the hottom of
the distribution of students in graduate school.

To(?ive some idea of the range of validity of IQ (or similar scores)
for predicting scholastic performance, a rather random collection of ac-
tual validity coefficients found in the literature is presented in Table 2.

|Q and Learning Ability

Teachers notice that, in general, pupils with higher 1Qs learn their
lessons more quickly and easily, and with greater thoroughness and re-
tention, than quiIs with lower 1Qs. But the relationship between 1Q
and learning ability is not the same for all types of learning. For exam-
ple, it is practically nil for the learning of certain simple motor skills in
which improvement depends almost entirely on practice by sheer repe-
tition. MY survey of the entire research literature on the relationship
between learning and 1Q leads me to the following generalizations.

Learning is more highly correlated with 1Q under these conditions:

1. When learning is intentionar and the task calls forth conscious mental
effort and is paced in such a way as to permit the subject to “think.”
2. When the material to be learned is nierarchical, in the sense that the
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learning of later elements depends on mastery of earlier elements. The
dependence of learning rate on 1Q can be lessened to some degree br
making the hierarchical sequence of the Iearnmgi very explicit for all
individuals, so that the relationships between levels of the hierarchy do
not have to be spontaneously discovered or r]ferred by the learners.

3. When the material to be learned is MEANINCIUl, in the ‘sense that it is
related to other knowledge or experience “already possessed by the
learner. 1Q is much more highly related to comprehension than to
memorization. _ _

4. When the learning task permits transer of knowledge or skills from
somewhat different hut ﬁlated past learning. .

5. When learning is INSIONCIUI, that is, when it involves “catching on” or
“getting the idea.” Learning to name the capltal cities of the fifty

states, for example, does not allow this aspect of learning to come into

6\I/ay, as would, say, learning to prove the Pyt %ﬁfean heorem.
hen the material to be learned Is of [iiculty exy. If

a learning task is too complex, everyone, regardless of 1Q flounders

and falls back on simpler processes such as trial-and-error and rote

association through sheer repetition. . o

7. When the amount of time for learning a given amount of material is
fixed for all students. _

8. When the learning material is age-elaed Some thln%s can be learned
almost as easily by an 8-year-old" as by an 18-year-old. Such learning
shows relatively little correlation with 1Q. _

9. When the learners are at an ealgiystageof learning something new rather
than later in the course of practice, assuming that new material or con-
cepts have not been introduced at the intermediate stages.

All these conditions influence, the correlation between learning and
1Q, and all are h|?hly characteristic of much school learning.. Hence
the impression of feachers that Ig, 5 an index of IearmnP apfitude is
quite justifiable. Under these conditions o_flearnmrg, a chifd with a low

Q is'a “slow learner” in comparison with children with high 1Qs.

Occupational Performance

People’s prestige rankings of occupations or other indices of qc-
cupational status Show a correlation_with 1Qs of individuals in the
various occupations of about .50 to .60 for young men (ages 18 to 26)
and %f about .70 for men over 40. L

The carrelation of 1Q) with grades or ratings in Aqb tramm% 5.In-
variably higher Qavera Ing abofit .50) than with ratings of later ﬂ b
performance after completion of training (averaging about .20 to .25).
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The predictive validity of 1Q for job performance, however, depend
on thFe) type of?oY). Vaﬁd?ti,esQare |AW (.BO 0 .152,%or re?auve?y un ?ﬂea
or routine jobs (sales, service occupations, machinery workers, packers
and Wrappers, repairmen) and are fairly high for more hlghiy Skilled
Jobs that ‘require’ complex decisions arid involve varied reSPOH_SIbH-
Ities hlt?h-level technicians, engineers, managerial and professional

WOTKErs). . . .
ably the most widely validated test used in employment selec-

W hat, How, and W hy M tal T

Pro
tion is the General Aptltude Test Batter _gor GATB?_ ofthe U.S. Em-
ployment Service. It measures nine different aptitudes, mg:ludmgf
erieral intel]igence 0(_ca||ed Aptitude. G). The validity coefficients o

PHtude for 1%46 |ffeﬁent 0ceu at|onf range from —20t0 + .80,
With a median of + .27. The extremely low oF even negative vaI,|,d|t|eé
are for such occupations as “tomatd peeler,” “onion corer,” an
‘letter-opener machine operator. _Lower;sconng persons on Ap-
fitude G seem to work out more satisfactorily in these highly routine
jobs. When scores on the other aptifude tests of the GATB are used in
?gtlmall we|?hted %ombma_nons for Predlctln performance In dif-

rent occupations, the validity coefficlents range from +.12 0 over
+.80, with a median of + .36, which IS .not impressively higher than
for the G score alone. The predictive validities are abové .40 for most
jobs, which means they are of considerable practical value in personnel
selection for hiring arid promotjon, o

Aptitude }est validities are higher by 10to 20 correlation points
when job performance Is measured by actual on-the-job work samples
than By supervisors’ ratings ofjob performance. 1Q, is more highly cor-
related” with job knowledge, as measured by paper-and-pencil “tests,
than with other measureS of proficiency on the !ob. orkers with
h|gher 1Qs. spontaneously acquire moré job-related knowledge per
month on the job.

1Q and Creativity

. So-called tests of “creaﬂth show as_much or more correlation
with 10 as with other_ so-called. tests of “creativity.” Significant
creativity In the arts, science, business, and politics séems td involve
su?_enor intelligence plus certain personality trajts. Superior in-
telligence is a necessarly but not sufficient “condition for creative
achievement in a socially reco%m,zed sense.. | have not heard of an
authenticated case of an“outstandingly creative person with a below-
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avera(];e 1Q. When a group of 185 recognized creative contributors to
somaly significant fields were tested “on the Wechsler Adult In-
tel In_}ence caIe thelr Qs ranged from 107 to 151, which encompasses

0th to 99.9th percentiles ‘of the population norms, with the mean
at the 98th percentile (IQ 131),

Miscellaneous Correlates of 1Q

The fact that 10 is significantly correlated with a large number of
Psychoo gical and Ph ysical variables Indicates that conventional |
ests measure something more profound than. the popular notion of |
N reﬂectlng merely knowledge or skills acquired in school or in a cul-

ture
H dm%er of other behavioral va 0'lables have beeg found to be 5|9
nificantly related to 1Q: emotional a ]US tment and adaptive behayio
scnool deportment; deI|n uency and” criminal benavior (which have

e correlations with 1Q): activity level in early childhood (hyper-
activity is related to lower 1Qs); choice reactjon time; honesty:
%hlevement in extracurricular, nonacademic, activities: a[ppredanon
of humor; musical a%ntude and amount of information retained from
wewmr% a television document ara/

ome soclologists and criminologists are now noting that, helow-
avera?e 1Q is a major factor in delinquency, even when social class
and amily background variables are controlled. Delinguents from
m/backgr%d
entsi mg

socmﬁconomm status.

There are also a number of physical correlates of 1Q: brain size
(correlation about .30), brain waves (correlation of .30 to 50 with la-
tency and amplitude of the average evoked potent|al ), stature (corre-
lations of . 110 3) bhasic metabolic.rate in childhood, obesit ﬂnegaﬂve
correlation), and myopia, or nearsightedness (correlation ahout *25 in
favor of miopes).

avera e about 10 pojnts lower in |Q than their non-
?s a lBetter pPedlctor of cnmn?al behavior than

Types of Tests

The vanetyr of tests and test items 5 far greater than most Ia¥men
ever |mac_1|ne here are many ways to divige the whole domain 0
chologicdl, measunn% mstruments It may be helpful to those Who are
new {0 this field to distinguish some of the main categones of tests.
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Tests versus Inventories

- Tests are intended to measure a person’s maximum performance
in attaining a standard or graded series of standards under specified
CO,ndIAIOHS; the performance can eolﬂectlvelﬁ scored aﬁhavmﬂ]at-
tained or noA a&@npe }estan ard. When eac |t%m oftetes* £a-
nggg stanaard of performance, the raw score IS the number ot items
Inventories, in contrast to tests, are questionnaires that aim to de-
termine a person’s typical response or behavior in some area—person-
ality, atﬂtgdes, Spreferences, Interests. There is no standard of perfor-
mance to e passed or failed, no right or wrong answers.
Tests, on the other hand, are aimed at measurmgha lity of
some kind. “Ability” refers to a conscious, voluntary érfort o attain a
clearly defined standard or criterion. The criterion pérformance can be
objectivel Judged a “good or poor,” “pass or fail,” “better or

worse”; it is objective be?ause there is agreement about what consti-
futes better or poorer performance,

General Ability, Aptitude, Achievement

. Tests in these three categories are all essentially measures of abil-
ity. W?]at, then, dlStIﬂgUISth them? y
General-ability tests attempt to assess a person’s overall avera(_%e
level of performance in a broad range of mental capabilities, S0 as to
estimate_his standin Qrela_tl_ve to sgme normative population) on the
eneral factor of mental ability that 1s common {o a wide range’of tests,
?Chapter 2 is devoted to the ‘identification and nature of this general
actor.) Such tests are referred to as mental tests, because individual
differences in Performance are clearly not the result of differences in
sensory or motor cai)aut,l,es. Many tésts of general mental ability are
called ™ intelligence tests” or “[Q"tests.” AS explained in ChaE er 2,
they can take'a great many different forms. Because such tests mea-
sure a general factor that is involved to some extent in every kind of
mental “performance aimed at meeting some standard, they have
Eﬂ(r)gr%ee% Predlctlve validity than any othier type of psychological mea-
. Aptitude tests are usually narrower or more specialized tests de-
signed to predict performance of a particular kind, such as the likeli-
hood of success in a specialized course of training for a particular type
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ofjob, or the level of proficiency on the job. These tests are composed
of a number of ﬂartsh each of'which tags_ some skill, knowled_ge, or
%nht found in the criterion performance It Js intended to rlored| t. Or
the tést component Is necessary. for the efficient acquisition of the cri-
terion performance through training and experience. For example, an
aptitude test battery for the selection of trainges for assembling and re-
pairing complex electronic egulpment might include measurements of
visual acm}x, hand-eR/e coordination, and finger dexterity. Many aptj-
fu t%s|s, easure the general a%)mt factor plus cerfain’more s}emal-
Ized abilities that are important for slccess in a particular educational
program or occulpatlo_n._ In addition to general reasoning ability
mathematical ability Is importantin engineering and the” physical
sciences; verhal abm S |mdoortant injournalism an Iﬁw, ﬁareer,s that
Involve a great aeal of rea mgofand WrIting. NFara/a schalasfic aF
ttude test ta?acom ination of general, rPa,adnumenca abill-
ties, because these are the most predictive of scholastic performance.
At higher Tevels of education, as In college entrance or graduate selec-
tion exams, aptitude tests may, in part, resemble a scholastic achieve-
ment test, bectause certain grere uisjte scholastic knowled?e mey con-
?tlt te ?ar of the aptityd Ere Ictive OF Sccess at more aavanced
eve?o equcation. Kea mg omprehension Is yiewed as achievement
for elementary school pupilS but & aﬁtltude for hI?h school seniors do-
ing college-level work. Also, amon? igh school students who have all
had much the same schooling, a standard test of reading com?rehen-
sion can serveasa,?ood measure of general ability, barring the few
students with a Specific rea_dngﬁ disanility, such as %Yslema. us therg
15 ot a clear-cut or ntrinsic distinction between anility, aptitude, an

achievement tests. They are distinguished in large part oy the pur-
[)oses they are intended to serve. The same test may serve as an ability
est in orie Situation, as an achievement test in another situation, and
8 aN a]otltude test in still anoéher situation. ..
. Achievement tests are_Intenaed, to assess sPecmc attainments follow-
mq a course of study aimed at |mpart|nq he specific knowledge or
skills, A test that assesses achievements dttained over many yedrs in
broad and varied areas of experience extending beyond. the fimits of
formal schooling becomes, in effect, a test of general ability.

Speed versus Power

Speed tests aim to measure how quickly and efficiently a person can
perform something. The items are easy"enough that dlmost anyone
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could get them all right if given sufficient time. But a time limit is im-
gosed 50 that few if ny persons can finish the test in the allotted time.
uch a test identifies those who work fastest. Tests of clerical skills
sorting, f|||n%, alghabepzmg checking, simple arithmetic calculation,

pmg?are génerally of this"type. o _
_Power tests consist of items so graded in difficulty or complexity,
?omrg from fairly easy to very difficult, that most persons ,takmE the
est reach their ceilin ofabllléwell before they run out of time. From
there on they can only. guess at the answers to the harder items. In tak-
Ing a power test there'is either no time limit or a verY liberal time limit,
The aim of a power test is to determine the highest Tevel of knowledge,
skill, reasoning, or problem-solving ability the Pers_o_n can demanstrate
without time pressure. The pest tests qf genera ab|I|%/ are of this tFpe
although |m osmg a liberal time limit 1s found to be more Prac ical
and Vet yields about the same results as having no time limit. Some
tests “of general ability and achievement requife that subjects be al-
lowed eriough time to attempt every item.

Group versus Individual Administration

Group_tests are often referred to as paper-and-pencil tests, because
they consist of printed booklets, with or without separate answer
sheets, In which the Rerson W[ites answers or checks muIt|BIe-ch0|ce
alternatjves. The_ﬁ can be administered to a group and can saI(I]y be
score b¥ machine. They are therefore a erq ?ffluent method for
aining information, When subjects are normally motivated. to try

eir best, as is typical in most assessment or selection situations in
which grroup testsare commonly used, these tests yield quite reliable
and usefully valid measurements. Their two main disadvantages, com-
Rared with mdmdual,lg admlnl_ﬁte_red tests, are that 81’) they su%II do
ot ta‘o S0 wide a variéty of abilities and, more important,” (2) they ao
not allow close, detailéd observation of each person. being tested.
Cooperation, effort, anxiety, distractability, and Eermstence, which
are cllnl_call?/ reve%hn as;t)ects of a person’s test-taking performance,
are not Indicated by & fest score. _

Individually administered tests allow observations of all these
aspects of performance, which are heIE)_fuI to a well-trained psychom-
etrist or clinical psychologlst in evaluating test scores. The tesfer tries
to put the sub{ect at ease, usyally with preliminary conversation and
often with festlike Pracnce tasks.”After establishing good rapport, the
tester administers the test, item by item, at a pace” congenial to the
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subject,. always trying to elicit the best performance he is capable of. If
the"clinician, for any"reason, feels the test results were obtained under
less than ideal conditions, perhaps because of the subject’s emotional
state or_lack of confidence in the test situation, he will recommend a

reexamination on the same test or an equivalept form of It,
)indm uaptestm bnyaqua?|f|ed pro SS|onaP|s In |cate(§ when test
results are to be used |

ma_km[q any placement decision that vitally af-
fects a person’s welfare. It is also called for when a person’s score on a
grouP est s markedly deviant, especially on the low side, although a
retest on an e_guwalent form of the group'test is usually the first resort.
_An Indjvidual test Is not gust a paper-and-pencil test taken in-
dividually In the presence of 4 tester.. It IS expressly designed for in-
dividual administration. The subject is not required to read or write,
but to answer a variety of questions and perform a variety of puzzlelike
tasks. There Is continuous inferaction hetween tester and subject
throughout the test, which usually lasts an hour or less. Ifa subject ap-
pears in the least fat|?ued or bored or hecomes, distracted, a good_ex-
aminer will politely stop the testing and finish it on another accasion.
The clmlu%n t?esfat %I] cols.ts tto prévent the testing procedure from be-
Ing an “ordeal”. for the client. .
gThe most wicely used and best standardized individual tests of
?eneral aility are the Wechsler Intelligence Scales. There are three
orms, for préschoolers, for school-aqe children, and for adults. The
Wechsler Scales are gradually replacing the Stanford-Binet _In-
telligence Scale, which Was the standard for many years and is still a
clinically useful test, especially with preschool children and the men-
tallx retarded. For some d|asqnost|c problems, clinicians prefer to use
botf the Wechsler and the Stanfor -BIRet tesés.. -
Clinicians also use a variety of otner Indivigually administered
tests for more specialized diagnostic purposes; (sensory-motor and
gerceptual problems, brain damage, reading disability,”and so on).
ome vocational eapntu_de tests require individual administration, such
as the motor cooraination fln%er dexterity, and manual dexterity tests
of thte Sfien_eral Aptitude Test Battery developed by the U.S. Employ-
ment Service.

Verbal, Nonverhal, Performance

Verbal tests make explicit use of language, but they may or. ma
not require reading or writing. Typical Verbal tests are” general infor-
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[Qra}}ion, comprehension, verbal analogies, same-opposite, and vocabu-

Nonverbal tests are paper-and-pencil tests that involve no explicit
use of Ianguage,, in some cases not even for gwugﬁ; instructions for tak-
"W the test, Which |n%tead can be given by exa Hpeand pantomime.
Fese tests consist, 0 sucg things as figural a aogles, rogressive
gure series, matrices, odd man out, number sefies completion,
emnedded figures, and pattern completion. _

Performance tests require the subject to draw, manipulate, or con-
stryct something: form boards, bead patterns, J|I%saw_ uzzle-t Pe
Problems, fi urec,pgln , block demgns, ICture €0 gl,etl n, and pic
S%aeu ear%%?ge ent (1.€., putting a set of refated pictures in some logical

How Tests Are Constructed

Test construction has hecome a h|gh| technical matter, and the
procedures vary for different types of tésts, So I shall attempt only to
outline the most. basic procedures of test construction that are common
{0 most types of tests.” _ _

1. Purpose and specification of the test population begin the, whole
process. These can usyally be described in terms of (1) thé specific. Sub-
ject area in which achievément is to be assessed; (2) the characteristics
of the criterion ge(% coII_e%e grages, #])b erfor_mance% that the test
scores are intended 1o predict; or (ﬁ) some theoretical conception of the
psychological nature of the trait that the test aims to measure.

2. ltem ertm? for achievement tests (or item invention, for
nonverbal and performance tests) Is done by experts in the various
subject areas to be tested. Item”composition is based not only on
caréful analysls of the abilities assumed. to be involved in the cnteran
but on mtuition, ,mslght, experience with ather tests that successfu Ig/
[)red_lct similar criterid, and sheer creative imagination on the part of

he item writers. Items are composed to covera wide range of diffi-
culty, from quite easy to very hard items, for the intended population.
Many more items are created than, will be used in the final test

3. ltem edltmg,_ the next steP_, is usually done b%/ several persons,
to increase the likélihood of spotting formal” defects i the items, Each
item is checked for clarity of wording, appropriateness of vocabulary
level for the intended population, stylistic equivalence of multiple-
choice distractors and the correct answer, economy of wordage, page
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space required in a test booklet, and what is called the  face valgglctg/
of the item. This is the property of an item that gives it the appearancé of
measurmg what the test as a whole is supposedto measure. It may or
may not be related to the actual validity of the item or the test, bit it
can affect the “reasonableness,” “fairness,” and acceptability of the
test in the Byes of those who are takmg |A The question “Who wrote
Das Kapital?” might well show good valicity for r,edlctln% the success
of trainees In the police academ_¥, but. it would bg gu ged 0 have poor
“face validity” for police recruits taking a selection test, and the Ttem
might be discarded for that reason. . ,

In item editing, questionable, weak, or defective items are either
re,Yam ed.or discar eci. Unless the re ammﬁ ool of 8ccePtabLe |tfemi
still containg @ much larger ntém e tﬁnwé eng.e ed Tor fhe fina
test, more Items are composed and subjected to editing until the re-
qmgfd number is obtained. o . .

. ltem tryout consists of admlnlsterm? the entire pool of items,
presented in the format of an actual test, to large, representative
samples from the gop,ulanon for which the test is intended. The sole
purpose of this tryout Is o obtain enough data for the next stage in the
procsess of test construc%on: item aﬂa IyS||s.
5. Item anal>{)5|s 15 the most technical aspect of the whole process,
involving a number of psychometric and statistical methods. But the
{Jurpo_ses of these_methods can be described without going into the
_ech)rz}lclaé details. The essential information provided by item analysis
is sixfold:

%. The difficul eF(percentage passing) of each item,

. The dISCrimnanifity of each item, that IS, how clearly it differentiates (in
terms of percentages passing the item) the highest from the lowest
scorers on the test as a whole, or how highly each item correlates with
the t&tﬁ] core on the test, _ _ o ,

3. The Validy of each item, determined by its correlation with the crite-
rion measure (e.g., grade-point average), if such measures are

av%l&ble. : o

4, ATaClor analysis (see Chapter 2), which is performed for some
types of testS to determine which items are correlated with one
another, creating clusters of items that conform to theoretical expecta-
tions pf the abilities. the test aims to measure. _

5. The [tem CraradieNdic e which is a_?raphlc plot for each item,
showln([] the probability of passing the item as a function of overall

ability [evel indicated bY the total score on the test. If the plotted func-

tion deviates significantly from a normal cumulative probability curve,

It is considered “suspect” and may be revised or discarded.
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6. Analysis Of. incorrect responses to determine, for example, which
1Enult|ple-(|:h0|ce alternatives are so rarely chosen as to be virtually non-
unctional.

_These data gerrmt selection of those, items, éhat wil] maximize the
ehfflmenc[)(, tger I|e1b|l|t , and the ﬁoteqtl validity of the me%l hest for
t,%ln,te ded populati ._Prﬁctlca y al the char cterlitlc(io_ the_dis-
tribution of scores on the final test can be mathematically derived from
item analysis information. _ T

6. Standardization of the final test is next. The distribution of raw
scoref number correct) in a large representative samgl)l of the target
gopuamn 15 converted to some™m anmgf*JI, méerrpr,ea le scale cn
s percentile ranks, 10s, or other forms Of standardized scores, SUC
converted scores clearly indicate any individual’s relative standm? n
the standardization (or normative) population. Many tests are restan-
dardized every few Years, or even mare often, to take account of shifts
in the farget” population. Periodic item analyses may also lead to
revam mg or gliscar mg items no longer suitanle for the'target popula-
tion. Determination of the_test’s réliability and standard error of
measure_ment in the normative population is also a part of the stan-
dardization procedure. _

7. Validation is the final step. Test scores are correlated with the
fgo ropriate criterion ?erform_ance e.0., scholastic. achievement, cgl-
e grades, ratings of proficiency on the job). Often validity coeffi-
cients are determined for different subgroups or for different Criteria.

All standardization and validation methods and results should be
reported in the test manual for the benefit of the test users. Standarasfor
Educational and P%c,hologmal Tests, published by the American Psy-
chological Association, ~ prescribes “minimym information that test
publishers should include in a test manual. Leading test publishers
carefully observe these recommendations. _

All ‘currently published tests are. enodmall;g (about every five
years) subjected to highly critical reviews, often by two or more ex-
eerts, which are publishéd in the volumes of the Mental Measurements
eartook, the single most valuable reference for purchasers or users of
gs cholr%)g%cal tests of any kind. Reviews in the Yearbook seldom pull

My puncnes.

F’Bo_er execution of all procedures involved in test construction
and valldation Is a large scale, extremely costly undertaking. It is thus
haraly feasible for a’\r)?/ but large, well-financed test bureads and gov-
ernment_agencies. Making and marke_th a new test that would be
competitivé with the present, most widely used tests is beyond the
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resources of any individual ps chometrrcran or smaII o anrzatron

Test r%o ductiorf, is therefore aominateg by ongla handful of large
multimillion-gollar firms. The leading firmis, such.as the Educatronal
Testing Servrce and the Psycholog |caI Corporatron can afford to
empon on their research sta ssomeo the world s leading test ex-
perts—persons who, if th eﬂ were not employed in these qrganizations,
would most likely hold full professorships i our top universities.

College Entrance Examinations

CoIIege selectron tests have recentI come under such strong public
attack, ostz/ ¥ |t|ca ciyil rights, and con umeh tection
groups partl uIay Ralph 'Nader’s drganization) that they warrant
more ear >;farp|natron
Most of the_fulmination is directed at a single test, which clearly
dominates the field—the College Entrance Examination Board’s Scho-
Iastrc Aﬁtrtude Test, better known as the CoIIegee Boards” or the
1S Eoroduoed distributed, and scorgd, and thfe results
|ssem|nate —the' qucatronal Testrng Service, nn?g
ton NewJerseyV ETS IS the argest testing oro ization In the wor
The SAT IS given several trmes each y&ar, throughout the nation’s
high schools, tojuniors or seniors. The tests are scored b){ ETS in
Princeton, and results are sent to the students and to an Sy college they

esignate. errcan colleges TESUIFG %OYES d part 0 asu
ent’s a IC&tIOﬂ I agmi r

Sl
nearly oﬁg andahal?mrllro hr hschoot/sments HandIrn aédl thrs}s
obvrousyamassrve operation {as well as big business), whrc ETS
mana[g];es with remarkable eﬁrcrency and professronalrsm

AT isa timed 0oaPer and pencr oroup -administered, 0 tvv
tive test comrfosed of 150 alternatjve myltiple-choice |tems thas 0
r%rts erbal and Mathematrcal designated SAT-V and

e SAT-V consists of reading comRrehensron antonyms, verbal an

alogies, and sentence completion. The SAT-M taps rumerical ability
and quantitative reasoning but not formal mathematical knowledge &
such.” SAT-V is generally more predictive of overall college grades

than, SA

”r EM \/ and SAT-M raw scores are converted to a standard
score scaIe ?orng from.200 to 800. The avera?e score was set at 500 |n
the original standardrzatron but today reatrveg few high school
seniors, nationwide, obtain SAT-V scores above 500—only”about 20
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Rercent of white students and 1 or 2 percent of bIack students. Many
ighly selective colleges re%ard scores helow 600 as “academic risks™;

the average score of Students admitted to such colleges is usually closer

h(e Thasasta ard rro of easidren%ent of 32—that I, arrjy
r&dr ua cores et ou the sc re plus or min
ornts—an estan ar error or't ed ITference etvveen any two
scores is about 45 points, which means that smaller drﬁerences than
that between individuals are statistically meaningless.

Although most colleges now use the SAT in seIectrng students
Fewer than lloercent claim that the SAT Is Ahes qle most im orﬁant
actor In Iadm ssions. High Vg s] ades an %[}1 Igra uati gcass
are usual é grven more Welght. Forwhites, the high school grade-point
avera% A) Is a better predrctor of college Prades than i the AT
but the ‘opposite is true for blacks, probably because high school
a rnq standards are less uniform for blacks. The SAT gives aca-
%emrc(a eyt] nted] || Sabetter chance of showing theif’ strength

065 high school G

A poor score on the SAT does not necessarily close the door to
selective colleges. A student may take the SAT again and a?arn and
colleges %enerally take into account only the student’s highest score, in
additionto their other selection criteria.

VaIidity of SAT

reat many vaIrdrty studres have heen publrshed showrn vaIr -
rty oe icients of ab?ut 0. with an avera e of about 50, for
B icting overall co Ie?e GPA WhenS Vand SAT-M are com-
ined with high, school’ GPA in a muItrpIe prediction equation, the
validities are Taised to around .60. The SAT. has lower validty in
hrPth selective colleges because of the restrrctron of range of scores
Also,” the rmperfect reIrabrIrt of the GPA itself utsacerlrnﬁ on the
d%ree to which an unre |adbecrrter|on can be predicted %

When achievement In stucents’ major fields is assessed yobjectrve
acﬂrevement tests at the trmej orE cérllegteh gradula(tjron rlt s foun7dottg)at tﬂe
achievement scores are predicted with a_ validity of over .70 by the
SAT scores on which the student’s admission to college was based.
There is no question that SAT scores are highly related to academic
performance when the various statistical artifacts; that tend to lower the
obtained validity coefficient are taken properly into account.
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. As | explained earlier, the meaning of the typical validity coeffi-
cients found for the SAT has been misrepresented to the public by the
test’s critics, by d_efmmp the validity coefficlent as the percentage of
the total varianice in colfege GPA predicted by SAT scores. (The per-
centage of predicted variance is the square of the validity coefficient x
100.)"This is an overly stringent and generall_}/ Inappropriate Infer-
pretation of the validity of the SAT in terms of its typical use, which is
not to make point estimates of every student’s GPA'throughout the en-
tire range of SAT scores but to predict the odds of sticcess Tor a student
with a given SAT score,

Advantages of the SAT

Man%/ colleges and universities, especially selective_colleges with
the most prestigious academic reputation, cannot possibly admit all
those who apply. There simply has to be some kind of selection. The
aim of most college directors of admissions is to strike a good balance
of three objectives.

1. To select those applicants who, in terms of past performance (high
school grades in academic subjects, rank in class) and scholastic ap-

titude gscores on the SAT or similar test(?, are statistically the most
likely to meet the college’s academic standards and earn a degree.

2. To select applicants whose records evince desirable qualities other than
scholastic ability, for example, leadership (class. president, editor of
school paper), participation in extracurricular activities Svarlous youth
orPamzatlons,_ summer camp counselor, 4-H member), and special
talents (athletic, dramatic, musical, artistic, literary). _

3. To select applicants from a wide diversity of backgrounds—ethnic,
cultural, social class, and geographic.

How much W@I%h'[ 1S %IV(?N to eﬁch of these factors, varlef among
_co_II_eqes. Usually, the second_and third criteria come into_play afte
initidl screeningon the first criterion to obtain a pool of applicants with
promising academic qualifications, who_can then be screened further,
g|vm% consideration o, nonacademic criteria. .

The use of nationwide SATs, and the availability of scores to any
college an a mlcant designates, has made it rPosm e for colleges to
screen many more applicants and for applicants to be considered hy
many more _collegies than would otherwise be possible. As a consg-
querice of this enlarged freedom of choice by both colleges and ap-
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licants, specific college populations have become mare homogeneous
Pn a%|l|ty t?ut more d|\gerge I?n students’ personal qua?mes andgm their
social, éthnic, and geographic hackgrounds. _

. Without nationally standardized tests that are uniformly ad-
ministered and scored: and w%thout a_cent[]al office to diss mmat? the
r?su ts, the ?8Sf)t° col!]e £ 0 scFeenmg the current numoers o aP-
Bmants would be much Tyreater than at"present. And that cost would
e passed on to the applicants. _

Although high school grades are often as ?OOd a predictor of college
performance as the SAT, or hetter, predictive accuracy can be sig-
n|f|cantlyr|mproved by using the SAT scores together with h|gh school
grades. The main reasons the SA}]T enhances Pre Icfion ar 1) the
Various h|?h scnool courses in which students earn their grades aré not
the same for all students and are not of equivalent difficulty, (2) high
schools in different localities differ in grading standards (a C + qrade
avera(I;e_ in one school may be equivalent to an A—avera%e in another
school i terms of actual academic achieyement), and 832 or some stu-
dents high school grages are an e,xceedmgly poor indicator of actual
ability for college-evel work, A brlqht stydent who, for whatever rea-
son, Made poor°grades in high schodl would have virtually no chance of
gettlng into many selective colleqes if it were not for his SAT score, The

AT felps many students prove their abilities. A high-scoring applicant
with poor hlg_h School graces, however, Is consideréd an underachiever
up to that point in his"educational career, and Is statistically a greater
selection risk than a student with a less impressive test score but with
excellent grades. Such students are considered overachjevers, but they
are generally good risks. Their past performance predicts their future
gerformance as well as or better than their SAT scores, because the
AT (oes not ﬁredlct_a student’s motivation, persistence, studY habits,
stability, or other traits that contribute to success and are reflected to
some extent by the applicant’s past achievement, For this reason col-
Ieigﬁ_adm?]smps officers much prefer to base sehecnon on ﬁcombm?non
0 |?h school grades and SAT scores, rather than on erther one alone,

I neither of these criteria is used for selection, a college has what
amounts to an “open admissions” policy which can be ‘wasteful in
time and money both to colleges and fo Underqualified applicants. If
the deqgrees granted by an “open admissions” colleﬂe are to have
worth, there must be a'rigorous, costly, and painful cufling of the aca-
demically untalented within the first'year after admission. Many of
those who fall by the wayside could”have sPent that year to_ their
greater advantage in other” pursuits better matched to thieir abilities.

TheWhat
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The “Truth-in-Testing” Law

In July 1979, a hill before the New York state Iegrslature Was
passed into law ruIrn? that the whole college testing busingss, the tests,
and their Bsychome ric and_ statistical bases, should be completel
open to public scrutiny. A similar federal bill js now before the U.
ongress The bill would give all college api)lrcants who have taken
the SAT (or any other admjssions test for college, graduate school, or
professional scriool) the rrght o examine their“answer sheefs accom-
panied b¥ the questions and the keyed correct answers. The hill also
requires the tes Publrshers (ETS is the main target) to make public
their methods of test constructron standardrzatron and scorrnd The

R OIITSC G o R O
srj r%%lerrneo| ogical and &S tﬁ:a? steamlmrnd It, generated par-
ticularly by certarnethnrcorﬁanrzatrons such as the NAACP, as well as

by national associations with powerful lobbies in Washington, such as
the National Education Association and the Parent-Teacher Associa-

nThe Eractrcal consepuences of such a law, of éourse would be
many. Because no set of test questions could be used more than once;
new tests would have to be produced every time the SAT or other test
was to be administered nationwide. Costs would he exorbitant, and
Plrcants might be asked to share them In all probabrlrt%/ tests could

a mrnrsteLe s0 frequentl H . more 'é’ choo] students

Wou have to take them on exactl [%/ e same few dates each year, to
prevent questions and answers from becoming widely availablé before
each test had received maximum_use. Tests Would also probably in-
clude fewer items measuring specific scholastic knowledge or achieve-
ment (because that item pooI 15 |imited by school subrrect matter) and
would"have to put more emphasis on iterh types intended {o measure
general intelligénce, for which there |satheor rcaIIy unlimited pool of
possible items. In other words, the tests would be “forced to measure
general intelligence more and actual scholastic achievement less than
at present. This could lower the validity of such tests for their purpose.

The SAT Coaching Controversy

Although ETS has claimed_that, according to its own studies, the
SAT scores cannot be appreciably raised by crash coaching, many
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There has been a boom in fest
fees running from a few dollars

TheW hat, How, and W

critics of the SAT claim the contrar}/.
coaching courses in recent years, with
up 10 & much as $275 per enrollge, S

The issue is relevant to the question of unfair discrimination, if the
coachldw COUrses can actvall, ake an |mgortant difference anij If the

cost of such cour?ﬁs resylts m the dIEHO rtignate exclusmno.agﬁll-
cants_ from less affluent nomes. In quality and quantity, the evidehce
on this issue that | have been able to find tends to suppart the claims of
ETS. Much of the opposition’s “evidence” consists of hearsay and
testimonials of greatly improved scores on a retest, after coaching.
Because of |mge ect test reliability, thﬁre are neaﬂ}/ Ways chan?eﬁ n
scorTs on reB ated_tesgng, 0ccasiona g/ uite radical ores. Bu t%y
are arPer npredictanle” and inconsistent, and they occur with or
withou' coaching. Testimonial “evidence” capitalizes on the few
Iargiest score_changes that. occur in a favorable direction. The overall
sg/s ematjc effects of co,gcth] éxre aIwaYS much less impressive than the
testimonial “evidence™ would suggest. .

An independent study by the Federal Trade Commission of two
commercial SAT coachirig courses, found that these crash courses can
produce small but statistically significant gains in scores, espeuall}/ for
students whose SAT scores are”lower than would be expected from
their high school grades. These are probably the students whose basic
academic qualifications are sound but”who, for a variety. of
reasons—test jitters, lack of experience with ot%Jectlve tests, inefficient
use of the available time for taking the test—fail to post hl%h SCOres.
Coaching may help to minimize thése factors for such students. In an
case, the average ain from coaching was not impressive—anout 2
points (on_a score stale from 200 to 800) in one school and zero gain in
another. One course that involved several hours of individual tUtoring
produced an average gain of 28 points. One especially intensive
coaching program conducted_at the U.S. Military Academy is claimed
to have produced gains of 57 points on the SAT-V and. ,Pomts on
the SAT-M, which ar? Iar%e enough to be of practical significance to
Indivicuals seeking col e_ge dmission. Stugents wno took Crash courses
are ahout even% divided in their oPlnlons as t0 whether they
benefited. In 1979, 21 percent of Berkeley freshmen claimed to have
taken special cqurses to prepare for takmg the SAT.

It is probably wise, in an)(_ Case, orsudfents |Iannm% to take tBe
SAT to make use of the Rrac ice booklets of sample items put out by
ETS or to work through the hundreds of practice items provided in ir-
expensive, commercially published practice booklets for the SAT,
available In most college bookstores. The SAT-M is considerably more
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susceptible to a Rractrce effect than the SAT- V Students Who have not
taken a high school mathematics course within the past year. should
brush up on their math, especially algebra; this could boost their SAT-
M sc% {es srgnrfrcant1
It futureresearch’should demonstrate conclusively that some form
of coaching can raise SAT scores by enough p ornts t0 makeareal dif-
ference (which would not be too_Surprising, as the SAT i artg
scholasti achrevemfnt test), an |fsuch co%c Ing Were upava ab to
many applicants, claims of unfaimess would seem justi
however, there is no compelling evidence that supports this cIarm If
there were, the best remedy, of Course, would be for all high schools to
offer an eIectrve test- coachrng course for all who wish to take it. Studies
un tatwen coach grvene ually to everyone, a test’s
|ab| J)re(grctrve va enhanced, But the evtdgnce n-
cates att antages gar rom coaching tend to fade quite
Laprdly, 50 that the sooner one can take the testafter coaching, the
etter
Those who feel uneasy about taking tests may garn greater con-
rdence and composure. in tge test situation from coach mR Tor ﬁractrce
ﬁwever any Per off stu es on tests srgn ar to
taking an e(iurva ent form of the test under actua test condrtrons 15
more”helpful than coachrnP per & This sug?ests that most students,
without anx coachrn%at all; would improve their SAT scores the sec-
ond fime they take the test Much of the score gain claimed by test-

coachin 3 schooIs S [orobab X attnbutable to the practice effect of hav-
Ing previously taken the SAT “for real.

Decline in SAT Scores

Much concern has been exgnessed over the gradual dro f) in the
SAT scores of college ap rt) licants over the past fiftéen or twenty years.

The total decline amounts to ahout one-half of a standard devratron
On the SAT that is about 50 points (on a scale from 200 to 800). This
much decline amounts to about Six or seven fewer correct ansviers on

the verbal and gn the math parts

Evaquatrng the causes otp fhrs eane @ecomes a hrthg/ technical
matter. A parel of test experts who. have studied it find that it cannot
be explained in terms of a chanﬁe in the actual difficu t}/ evel of the
SAT. There is a real decline in the average ability level of the students
taking the SAT.
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Mos# of the decline, robabley all but about one-elghth of |(§ 5
result of the ?reat Increase In thé percentage of high school graduates
who_seek college admission. A much more inclusive population, In-
cluding more minorities, is taking the SAT, dipping lower into the dis-
trlb%tlondof scholstlﬁtlcfaptltude. ¢ excentiorally i i
e drop in the freguency of exceptjonally high scores, aroun

800, oweveﬁ, 1S ere o1ga gu zll)e. It hag !)een §ttr1§ te to?axness of
academjc standaas In school, absenteeism, ?ra e Inflation, automatic
promotion, too little homewaork, too few written assignments, a decline
In intellectual discipline, lowered motivation for academic excellence,
too much fime spent watchlnlg television, and too little serious readlng
by the majorltY of high school students, The SAT, after all, is designe

L melas re not st drnts |Rn?]te 6lootenuals, but their ceveloped scholastic
nowleage and skills, which dre acquired _throu% out " their entire
scnool careers. Just how much these hypothesized causes actually con-
tribute to the decline of SAT scores is not clearly established, but it
could only be a minor share in any case. The Slight decling in fre-
quency 0 toR-scorlnﬂ,students coyld als? be dug t0 a decllnmg birth
rate among tnose ethnic groups and socjal strata In the po1pulat| n that
have always contribute a_dl_spror%ortlo_nate number of the highest
scorers. The movement to limit family size in the past thirty years or
S0 has. made its greatest impact on tiie best-educated youts, who as
notential parents might have had a higher percentage of academically
able children than any other roqu In"the population. Ifthe_offsprmg
of this generatlon have Heen Wer than those of ePast generations, on

predictdble result would be a decling in the fréquency of very high
scores on the SAT.

Graduate and Professional School Examinations

The Educational Testing Service also produces and administers
nationally standardized examinations for the selection of graduate
students pursuing advanced degrees in academic fields ang students in
Profess_mnal schaols of business, law, dentistry, and medicine. These
ests, like the SAT, have also come under atfack because of the con-
siderable disparity In average scores between majority and minority
students (except S|an32J and the re,su,ltmgi low success rates of minof-
ity aplollcants In competing for admission o graduate and professional
schools where college rades and test scorés are the chief selection
criteria. Minority Student scores on the Graduate Record Exam
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(GRE), Medrcal CoIIege Aptrtude Test CAT and Law School Ad-
mission Test (LSAT) average between ahout 100'and 150 points below
the average scores of majorrt students.

These advanced IeveI tests are Penerally found extremely helpful in
screening a&? licants for gradu Programs Overall grad Pornt
avera es of College graduates fall within & quite limited ran e extena
ing rom an Ato aC avera?e further, each Is an average of grades
earned in a different mix of courses, taken by each student. Grade-
oint avera(rre IS thus not a hr hI drscrrmrnatrn? index of academic

ofential fo rad ate % %;e rades are also muct&m e 3[}
be In mean nr\;/ h'se oo rades: academic standards_o
ferent colleges Vary eno mousy cores on the GRE, MCAT, and
SAT can “serve as a “sheet anchor” for the evaluation of college
gradl\es and other s Jectrﬂn criteria.

umerous studies have found. that personal interviews are a
notorrous d/ unreliable basis for rfredrctron 0f SUCCess in graduate chool

besides, they are practically pronibitive for applicants in distant
places Nor are fetters of recomimendation dependable as criteria for
selection, except in those very few instances. in which the letter con-
tains a strongly ne?atrve statement prompting an especially careful

scrutiny of the appficant’s qualifications.
LE_J xaminat ronpdéores pros dle the one full objec\rve and uniforml
interpretable item of evrdence to the grad ate” selection committeg,
Furthermore manu applicants whose test scores are nowhere near the
baIIBark of acceﬁ ability can be quickly rejected without further
deliberation, Although “high scores on ‘these tests are surelg
guara teg of drstrng |shed Or eve suecessful gerforman e IH u

r professional schol, It 1S rare |at O SCores are not 9 tg

tive of unusual drtfrculty In Intellectually demanding curficula, even
for the most highly motivated students.

Tests and Social Justice

Those who would have us do away with, college and ?raduate
school admission tests never present a compelling argument for alter
native methods of selection. ‘And slection theré must be. The only
(uestion is whether there are anP/ Griteria besrdes test scores that are s
objectrve comPara le, assessapfe In terms of % gctrveness and as fair
to applicants aduatrné; from high schools with aifferent grading stan-
dars No ong has yet onvrncrngly proposed a more fairasis for col-
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lege selection than a combination of high school (I;rades and SAT
scores, the current practice of the vast majority of selective colleges in
the United States. _ _

. Unlike teachers’ marks, IFtters of recomme,n?ahon and jner-
Views, test scores have been ognd 1o be_essentially col?{bllnd See
Chapter 4) as predictors of academic performance n co erqe. They

read througgh the veneer of social class back(]}round, as Well’ College
entrance tests have made it possible for able but financially poor
students to ?am entrance and obtain scholarships to the nation’s most
selective col eges. Sociologists at Harvard have shown that test scores
are consideraply more advantageous to the upward mability of low-
status boys_than are school grades. (Christopher Jencks et al., In-

uality: A Reassessment of the Effect of Family and Schooling in America,
1972) In England it was_found that more working-Class puinls,
relative to middle-class pupils, were selected for college prePara ory
schools when selection was hased on tests than when' selection was
based on teachers’ grades and recommendations. The use of 10 tests
Instead of school grades actually doupled the percentage of scholarship
winners coming ffom working-class homes. When thé use of selection
tests was abandoned in one county, the percentage of children of pro-
fessional and managerial parents who obtaned scholarships rose from
39.6 percent to 63.6 percent, while the percenta(ie ofchildren of manual
workers fell from 14.9 Percent to 115 percent. Tnterestingly, the use of
selection tests was most stron IK opgosed b ugPer-cIass CParents whose
children traditjonall ,Fnioye the advantages of a secondary education

regardless of their abilit
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The St

ucture. of
Menta Ablil

Itles

e have already seen that there are a great many different kinds
of mental tests ang an almost unlimited variety of items that make up
tests. One might therefore suspect that a great' many different kinds of
ahilities are measured by so many different kinds of tests.

In fact, however, that is far from true, A tremendous number. and
v?]rjet of tests measure only a very small numg%r of mental ab|,I|t|?f.
This 1 because the same ablity carf he measure Ymany superficially
different tests or test items, which, in effect, are” functionally
equivalent. Increasing the variety of tests does not necessarily increase
the number of abilitiés measured by the tests. Each test taps one or a
combination of primary mental apilities, of which there are only a
relatively small number. In addition, each test measures somethm,%
Pecullar to itself, called a specific factor, Unless it is found that Specifi
actors are correlated with something else and are not just specific to a
particular test, they are of little interest or importance.

g, The General Factor

One of the most remarkable findings in all of sg,cholo Y is that
scores on all mental ability tests of ever¥ variety are ;E)o |t|vel_3? ntercor-
related in any representative sample of the general population.

52
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Positive intercorrelaion amonq tests means that subjects who per-
form very well on any given test will, on the average, also perform well
on other tests. So far it has proved practically impossible to invent a
ment%l test of any kind thft contradicts this general rul% The correla-
tions hetween tests themselves, however, are Seldom perfect. If we rank
Pe_ople’s, scores on one test from highest to lowest, and then do the same
hing with the same people’s scorés on another test, the rank order of
the scores will be similar though not exactly the same for both tests. But
they will be much morf alike than if H]e two sets of scores had begn
d[a n from a random lottery, n whic c?se We correlation would be
close to. zero, Also, some fests consistently show much higher inter-
correlations than others. _

. The English psychologist Charles Spearman (1863-1945), who first
discovered these facts, tried to figure out whaf they mean. First, it
seemed reasonable to assume that Any two tests that are correlated with
one another measure somethm? similar. Going a step further, the fact
that all mental tests are correlated with one another to varying degrees
could mean that thez all measure one general factor.

Spearman gave the label ¢ to_this general factor and argued that all
tests of mental” ability measure it to Some degree. However, since all
tests are not equaIIYc rrelated with one another, not all tests measure g
to.the same extent; some tests must be more “"-loaded” than others.
Highly "-loaded tests show a greater number of relatively high correla-
tions with many other tests, hile the least *-loaded tésts ‘Show only
small correlations with other tests. _

_Sgearman, who was trained as an engineer, thought about Psycho-
logic I_Problems more mathematically than do most psychologists.. To
deal with the observations just described, he developed @ mathematical
methqd known as factor analysis, which proved to be his major con-
tribution to the behavioral sciences. _ _

Factor analysis is matheman,calp much too involved to explain
here. The important point is that it erfabled Spearman fo “extract” the
? from all the intercorrelations among a collection of diverse tests, and
10 show precisely the correlation betiween each test and this hxpothet-
ical general ab|I|tY factor, The correlation of a given test with the g fac-
tor common 19 all tests in the analysis is termed the test’s g loading,
The square of a tests? loading tells us the proportion of the tofal
variance (i.e., individual differerices) In the scares on a particular test
that Is due to individual differences in this general ability. Some tests
have very Ia%eg loadings of.70t0 .90 or above; many have moderate
loadings of 40 t0 . 70; and some have quite small g loadings of less thari
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40 B hardl an testcan be found é ahtdpes not haYea£Ioadrp sub-
stantra y gre er han zero, provided t actor analysis 1s per rmed
pn data obtained from a representative sample of thé general popula-
on.
The g factor may not show up on some tests given to highly selected
%rougs such as unrversrtx/ sty ents athop h these sam fests have
loadings wh en? en to the general population. The reason is
thath these Iproups have already been highly selected on *-loaded tests
such as co

ege entrance exams, and sothe scores show less individual
variation on the factor This limits the rntercorrelatrons amaong the
varroup tests and th ere gr rfeu]ents the % factor from showing up
strongly In a factor analysis of the matrix Of intercorrelations.

Group Factors

At first, Spearman proposed what he later acknowledged to be an
oversrmp rfred [prcture of menta ahil r% He orrgrnay ypot esized
that e(ach te% easures on}/gpus some specifi¢ ability,”s, which is
tappe ony y the partrcuIat This theory that any given test score
Is composéd only of g + s, as well as measurement error Was Soon
refuted by the frndrngz that there are other common factors besides d
However, they are not general factors because they do not enter |nto all
tests, as oeT% but enter only into certain gropdpso tests. | are
therefore cal ﬁrou p factors. All verbal tesfs, for example, av
common, and this accounts for their correlation with aII nonve aI
tests, which also measure the same g. But the verbal tests also share a
common factor of verbal abrlr that they do not share with nonverbal
tests. Hence we speak of verbal a rrt aSa grou factor. Other promi-
nent Iqroup factors besides verbal abr aré nu errcaI ability, spatial
visualization ability, and memory. The method of factor analysis can
be extended t0 determrne to wha degree any given test measures each
of these %roup actors just as we can defermine how well the test
measures the g factor, Some tests are srmgle in that they measure only
one o[ two faCtors besides tt]err specific factor; ar]d some testf are ver
complex, measuring several factors. Factor anar(srs can fell us ho
many_factors a givén test measures, and to what extent it measures
each factor, in térms of the test’s Ioadrn? on each factor.

Although Rsychologrsts can devise Tests that measure only one
group factr, they cannot devrseaiest that excludes So-called factor-

Ure tests, desigried to measure only a single group actor such as ver-
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bal or numerical or spatial ability, always measure g as well, Usually
these tests are more heavily loaded on ¢ than on thé particular _?,roup
factor they are intended to measure. Tests of primary mental abilities,
for example, are measures ofﬂ lus verbal, or % plus numerical, The
ubiguitous factor comman to afl tests isg, which has been aPtI¥ referred
to as the pnmarY mental ab|I|t¥. It accounts for about half of the total
variance In any large battery of diverse mental tests, and with rare ex-
ceﬁnons accouints for more 0f the variance in a particular test than any
other factor. 10 tests and scholastic aptitude tests are especially highly
A-loaded, And the same% ermeates scholastic achievement arid many
types of job, performance, especially So-called higher-level jobs.
herefore, g is most worthy of our sciéntific curiosity!

Just What [s g?

This is the question that dominated Spearman’s research for many
years, He never found a definitive answer, but he did show how we can
identify £ br)asne it not by nature.” That is, we can identify the kinds
of tests that measure g thé most, even Ifwe don’t know just what g is.
We can subject a nuntoer of diverse tests to a factor analysis and déter-
ming their g loadings. Then, by comparing tests that show large g
Ioadm?s with tests that show small g Ioadm?s, We can get some Tdea
about the properties of tests that are'most refated to the manifestation
of g S;%earman did gust that, with over one hundred tests of varjous
types. The tests werg all homageneous. in Item content. He avoided us-
Ing_tests made up of different Kinds of items, because he could not then
eaSily characterize the features of the test that might be responsible for
its high or low g loading.

Even then, Spearman’s task was not an easy one, because there
s%emed to pe v%y little, If any, connection between the superficial
characteristics of different kinds"of test ifems and their g loadinds. Such
obvious classifications of items as verbal, nonverbal, performance, nu-
merical, figural, general factual information, or scholastic knowledge
and skills, Were not related systematically to (? loadings,

|t was soon é)bwous that g could not’be described in terms f the
reacily observed superficial ‘characteristics of various types of test
Items.” For example, a vocabulary test and a block design test, involv-
ing the reproduction. of a mosaic-like desu{n with coloréd blocks, both
had the same g loading, even though the Tests seem quite different in
their content and the skills called for. Yet a spelling test, which super-
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craII e]ems more Ermrlartoavocabula %test had a much Iowerg
Ioadr an either the vocapulary test or the block design test. And
test of"speed in color-matching parrs of colored blocks had a lower g
Ioadrn[q han either the block design test or the vocabulary test, and was
more ke the spelling test in g loading, It all looked qurte puzzling,

The situation thd Searman faceo IS, somewhat analo lvt[rous tothe
sityation e can imagine | grouP scientrtic-minded Martians In-
vaded a Iar?e well-stocked liquior: store and tried to discover the nature
of the mulfitudinous variety of liquids they found in all the different
bottles. They might find that if they drank a certain amount from some
ofthe bottles the could not walkast alght line. Th mr ht then Uf
hrs Ve l}/ cn}ten n—walki ne— (X aslire precise
owm cho each liqul t cou e hefore a esobrre&

h kind of i uorrnt estorewou recervea scoe mdrcatrng

the amount that one had to drink to fail the sobriety test, Thes
scores could all be mtercorrelated and factor analyzed. Each liquor
would show some “g” loading, aroe or small, depending on how much
of the liquor had to e drunk 7o fail the test. The Martians, who would
not be able to read an of the Iabels on the hottles, would then set about
classifying the various liquors in terms of their “g™ loadings, which in
this case should be direct] reIated 0 therr otency for causing failure
on the ling-walking test. “Their aim would be_to” discover what it is
about the liquids that Was res*aonsrble for their difference in potency, as
Indicated by their * ﬁ |oadi |9

They would soon discover that color was not a clue. Some heer is
the samie color as whiskey, Yet the two drinks differ markedly in po-
tency. Vodka is colorless, yet it has ahout the same ootency as amber-
colored whiskey, and red and white wines have equal potericy. Odor Is
also a rather inconsistent clue, although, in %eneral the beers, weak in
potency, the wines, moderate in pote oy, and the whrsketls strong In
potency have somewhat drstrnctrvel¥ different odors. But then ginand
vodka and many ligueurs do not conform to this odor rule. Tasteworks
slrghtl better he morehrghl “""-|oaded liquids (Whrskeys gin, and
vodka) somehow have a *stronger” taste than the less *~"*loaded
wines and beers. But there are many exceptrons For example stout
tastes stronger than Moselle wine,” yet Moselle has a higher %(
loading. Thils some of the superficial “aspects of all these i urds like
ohdeor a(r)rtdentcaste afford only a rough and often fallible mdrcatron of

|

Th)e bestyour Martians could do at this level of analysis wouldg etfo
generally characterize the odor and taste of the more potent liguids in
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contrast to the, Ieast o\ nt and acknowled%le fthe exceptions and am-

br?urtres By just s |n and tasting, different Martians would

seldom be il perfect ag reement about the relative potencies of various

liquors, especially when these are not at the extremes of “ strongness”
d ‘mildness” in taste or odor.

Mareover, thqe artjans w ulri find jt vrrtualh[/] |mpossrble to relate
the gotenc y of the liquids, per eCtX/ consrst {0 any one or a
combination_ of their readily observed su[)erfrcral character strcs The
cause of their differences in potency is too much obscured by their
superfrcral charactenstrcs The onI waY the)[/ could index potency ac-
curately without us eactua Sobrie %uld tgeftf dlscover the
comrp actor ma ft 5 |qu dst makes them difrer |n tency

the Marfians were able to oacemrc ana SIS, |twou reveal
the common factor to be caxsow, or ethyl alcofiol, which, interest-
|nglr shows virtually none of the superficial characteristics of most of
the uids in tt)he Irqgor ?]tore tThe Méartrans would then beffaced bytthe
em in_brain hiochemistry and neurophysiology of why @
lho has its otent]effect asyreﬁectedb P ey Sob r%fl test, y ey
th respect to the common Tactor, ,|n mental tests, Spearman
was |n much the same position as the Martrans in the Niquor store up
to the point where they could only describe_and contrast the surface
characteristics of the most and least potent liquids. Spearman had 1o
means of takrng the further steps analo%ou t0 the chemical fand brain
analyses in our Martian fantasy. Alth Iq |ntesevent ears
sincé Spearman’s discovery ong psycho ?rsts ave refined an
tended his descriptions of the Kinds of tests that are most and Ieast
loaded with g, they are substantially no further ahead than he was in
understanding the: nature of g, in &€rms of what brain actlvrtY causes
some types of test items to be"'more "-loaded than others. Until we, can
understand that, we cannot really understand why people differ in g,
This continues o be one of the reat questions in the history of
0s cholo?/y There has been plenty of theoretical speculation about the
nature of", butnq really satisfactory theory and no scientific consensus
on the matter. This does not mean that g does not exist, whatever it s.
ItS existence is patent demonstrable in'the consistently positive inter-
correlatrons among all mental tests.

The ﬂ factor apprears to be the essence of what most people think of
as “Inte[ligence.” There is excellent Justrfrcatron for technicall ny defrn
Ing mteIIrqenceas 0. For example, mental retardation Is recog
most people without the aid of any tests. Ifa number of tess of vanous
kinds are given to a group of persons who are easily recognized by their
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parents, teachers, and acquarntances asretarded and if the same tests
are a[so grvnto ?roug %nonretare pe f%onso the same age, It Is
founa that the tests that show the | argest di erences in scores between
the two groups are the tests with th hrﬁ est g loadings. If we rank-
order the" tests according to how much they discrimindte between the
retarded and nonretarded groups, and then rank-order the tests by the
magnitudes of their g loadings, we find that there i |s practrcaIIy perfect
corresPondence between the tvvo rank orderrngs he same th mq P
Pensr We C0 IEare persons wno are regarded as unusually brignt with

he average run of people. In other words, the extent to whrch various
tests drscrrmrnate etween persons n accord with our subjective im-
Pressrons of their ! duIIness I “brightness” is directly re ated 0 the
estsPIoa mr%]s Thus, abev rgis, it js not somethrng technica ay
esoter(ian ureco n’?:abe n nrn]t egtreet[ |t corresponds

urte clos e ordinarily thinks of as “ intelligenc
1 No otﬁgr ?actors that Tactor Xnal SIS 15 aole to ext?act %rom tests

make as consistent or as clear-cut drscrrmrnatrons between groups of
Persons who are generally considered especially dull or bright as does
he g factor. And no su erfrcral features oftests such astherrs ecific
Item cor]tents ertey are verbal rh] nverbal, give any con-
sistent clue tote? t? oW mug e tests willdiscriminate
between groups o partrcu ar right or aull persons.

How Can we characterize the test items that are most"-loaded? And
how do ther differ from the least *-loaded items? Spearman and many
others, including myself, have spent a lot of time Inspecting different
t?ﬁ)es of tests In'T Iatron t0 th ir Ioa%n&s éo try to arn S0 ernsrght

0 the natureo 0. The resl ts fsu |es ugg st two Importdnt
generalizations.

First and most important is the fact that g is not related to the
specific contents of items or to their surface characteristics. An almost
mfrnrte varret]y of test |tem? S caPabIe of measurrng% This observation
ﬁ earmarf to a principle that he referred to aste ‘Inditference of

the I drcator meanrn at the manifestation of™ Is not limited to any
narticular types of information or, item types. Tests as diverse &
vocabular?/ number. series completion, and" block desrpns can all be
eolually oaded. This extreme variety of item types thaf can be highly
oaded com IeteI destroys the notron that% is-an artifact of a narrow
clas of tests ref ectrng h %strri d cultural attainments.
hscholastrc testS can have hi goa jings, the measurement of
15 nt at all dependent on any Specific ‘cultural or scholastic
nowledge.
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Second, If we, arrange various. tests, each composed of homoge-
neous Item ty?es, inthe drder of their g loadings, from highest to lowest,
Wi notice tha the,t[; is related to the Complexity of the cognmve activity
demanded by the items. Test items are "-logded to the degree that the
mental activity they call forth involves seeing relationships between
elements, grasping abstract concepts, re_as_onm%,_ analysis, finding com-
mon features among suPerfluaII dissimilar € mgs, infering conclu-
sions from given items of informdtion. In the most general terms, the”
factor shows uP_whengver_a test item requires oné to fill a qap,_turn
something over in one’s mind, make com%ansons, transform the input
to amive” at the output. Spearman believed g was most clearly
manifested in items calling for inductive and deddctive reasoning and
abstraction. He characterized g as inventive rather than reproductive.

Even more ?enerally, %]seems to be involved in items that require
mental_manipufation of i a?es, symbols, words, numbers, or con-
cepts, Tests that merely call for the recall or reproduction of previous
learning or highly pracfical skills are poor measures ofg. Tests depend-
Ing on Tote memorsy, for examﬁ)le have relatively low g loadings.

Examples of tests with high g Toadings:

Raven’s Progressive Matrices, which Ca” fOI’ perceiving key features_ and rela-
tionships amang simple geometric figures and designs, and discovering
the rules that govern the differences among the elements in the matrix.

Verbal similarities and differences. FOr example, In what ways are pairs of ab-
stract words, such as triumph and victory, OF defeat and vanquish, the same
or different? _ _

Verbal analogies. FOr example, “cut is t0 sharp @S burn 1S t0 (a) fire
(b) flame (C) hot (d) hurt. ”

Series completion. FOr example, “1,4, 2,5, 3,_, _” and “81, 49, 64, 36,
49, 25, 36, _, . . .

Paragraph comprehension. Drawmg_ conclusions based on inferences that are
logically implied but not explicit in the contents of the paragraph.

Figure analogies andfigure classification. _Seelng common elements, patterns,
or systematic progressions in varieties of simple nonrepresentational
figures consisting of lines, angles, circles, dots, etc. _

Arithmetic reasoning. FOI examBIe, “Bob Is twice as old as his sister, who is
now 7. How 01d will Bob be when his sister is 40?”

_Arithmetic problem solving, in which the arithmetic operations re-
quired for solutions are not éxplicit but must be selected by the subject
in accord with the Io%uc of the problem, is much more highly *-loaded
than tests of arithmetic computation, in which all the operations called
forare entirely explicit. This illustrates Spearman’s characterization of
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g aS Inventive rather than reproductive, and as involving the discovery
or inference of rules rather than merely their application For example
about one-fourth of adults fal the foregomlg arithmetic problem about
Bob and his sister, but nearly all who fail’ give “80™ as the answer,
which shows th%y haye learned to mTInPIX 4%) X 2, But they select the
wrong operatior’ and don't see the logical absurdity of théir answer.
ThatIs a matter of .

Examples of tests with only moderate ¢ loadings:

performance. Physical manipulation of form boards and puzzles, involving
an element of trial-and-error in solving the problem.

sentence completion. FOr example, “A body of entirely surrounded
by is called an

Handwriting speed. Counting speed. ] . .

Paired-associate learning, WhICN consists of being given several Ealrs of unre-
lated words (e.9., boxtchair, pig/nat, etc.) and then being asked to say the
second word in each pair when given the first

Examples of tests with low, loadings:

Speed of simple addition.

Speed of counting dots.

Crossing out designated letters or numbers (Scored for speed and accuracy).

Recognition memory for words and numbers.

Rote memory tasks.

Tapping speed. Dotting speed. ) . ]

simple reaction time, SUCh as pressing a telegraph key the instant a light goes
on.

. When large numbers of psychological tests have been categorized
into four grougs strictly according t0 their Ioadlnqs, the gro,ups of
tests, from highest to lowest g loadings, can be characterized s involv-
ing primarily” (1) relational;” (2) asSociative, (3) perceptual, and (4)
Sensory-motor processes. N
. Weé can ?am further insight into the nature of, by examining cer-
tajn sjimple ask% that have ver¥nlowg loadings and ‘then flndm? out
\t/ma} kllog?j _ﬁfc anges can be made In these tasks that will Increase
g InQ. . .
Forward agnd backward digit span tests are a good example of this,
These tests are part of the Wechsler Intelligence Scales for children and
dults. The sub{ect 1S a%ed,tolhstent and th nhe;t)eatastrm oquﬂs
e.g, 6,4 91 5) either in the order in which they were presented
tefmed “forward digit span” ) or in reverse order (termed “ backward

digit span”). The examiner begins with a string of only two or three
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d|%|ts and works up to a number of digits o long that the subject can-
not repeat all of them in the correct order aftera single Presentanon_.
The longest string of digits that a subject can repeat correctly is his digit
span, and this Can he determined’ for redoeatm d|(11|ts forward or
backwar?]. either teat Jsaverg g[?od Mmeas Je E . BU Hhe dntere?tgnlg
point is that backwar ||t_sgn as about doublé the g loading of for-
Ward digit sPan. Why? Notice that the contents of the two testsare the
same—Highly familiar digits. The main difference is that backward
digit span requires more mental work and manipulation than forward
digit span, which re%ures only reProdfucnve memorx. In th%backward
g| It sBan task, tthe s“b[Jne_ct J,nust t gn% orm the inpu ,,,tunhn the stnqghof
I1ts around In his “mina’s eye,” before “reading” them out.. ThIS
extra mental manipulation or gctive transformation”of the input is the
source of hackward d|%|t span’s t[qreaterg loading. Sheer effort or task
difficulty per se does no brln% out more g. Longer strm?s of digits for-
ward are not more "-loaded than, shorter strln(%s. Also, ifwe intérpose a
ten-second delay before #he sHleect IS permitted t? rec%II the series, it
Increases the di |cuItYo recall,"as shown by the Tact that ‘oeople_ gen-
erally can't recall as. on(r; a strm? under thé delayed-recall condition,
but it does not significantly alter the task’sg Ioa,dm[q. Task complexity
in the sense of fequiring greater mental manipufation, of the input
seems 10 he the essential Ingredient in g. Ay relationship of g to task
difficulty is merely an incidental result”of the fact that more Tomplex
tasks aré usually more difficult—that is, fewer people can do them.
But tasks can also be made too _comPIex 0 De highly *-loaded.
When complexity is so great as to interfere with the “perception of
relationships, Iogl,cal patterns, and the like, everyone is forced to fall
back on purely frial-and-error attempts at solution. Laboratory trial-
and-error learning tasks, which can be made very difficult, are devised
s0 & t0 rule out any possibility of insight, grasping relationships, or
reasoning of any kind. Interes mg%, sCores on such tasks show ver
low g Ioadlnﬂs. the same token, éay show low cotﬁ;latlons with |
tests"and scholastic achievement, andthey do not difrerentiate mark-
edly between retarded and normal persons, or between species of
animals that differ markedly in capabilities on problem-solving tasks
that involve “seeing™ relationships. .
. Another set ?f 13 orat?ry tasks that affords an even more basic in-
S|grht Into g_mvoves simple”and chojce reaction time SRT. In 3|mPIe
RT the subject merely has to lift his index finger offa telegraph key the
instant a light bulb %oes on. The brief interval of time between the
light’s going on and The releasing of the key is the RT, measured in
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milliseconds. Many trraIs are avera%ed for a grven Person {0 obtain a
stable reading. In Choice RT the su g]ect 15 faced with two light bulbs,
side by side, and is uncertain of whic Iqhtwrll 0 on next. Again, the
subgect waits with his index finger on a telegraph key and releaes it the
instant either light goes on. The greater uncertarnty about which bulb
vvrII 00 0N increases the RT congl erabgl In the nearly one thousand
Hwe have now teste . We have not found one whose RT for the
t task was not slower than for the one-light task. But the impor-
tant pornt Is that the RT scares derrved fromthe choice RT test are
more £-loaded than are the simple RT scores, If we go on increasing
the number of light bulbs (we’ve used up to eight), thereby mcreasrng
th eamount of uricertainty in the task. the greater is the g loading of the
F{ mfeasurements In other words, having to make a decision” in the
ace 0 uncertarnty rings out mare g,
Such evidence clearly contradicts the idea that what our best, most
Mloaded [0 tests measre is merely some narrow ability that is only
im ortant in school. There is ample evidence that g is involved even in
seemrn simple and commonplace actrvrtres that are [emote from
sc oo ac ﬁlemra For exaﬁoe work P]IPt tﬁsts given fo U
rmyc% S, WNO Wi reequda ornum ero ontsofex erience |n
the Kitcnen, showeq that different routine tasks perf orme by cooks
have different g loadings. Makingellyrolls is much more *-loaded than
making scrambled eggs. On the Armed Forces Qualification Test a
greater percentage ot high-scoring army cooks could make jeIIyroIIs
ithout rom tkng than Could low- sc rJt cooks ?ut oi h- and
OW- scorn oks Can prepare scramp gsequa W enever
the task a hand whatever it may be, |nv Ives. o ?exrt y, novelty,
uncertainty calling for choice, mentaI maanuIatron of the elements of
the problem, or the recall of specific relevant items of information from
memorY needleq! to get on with solving the problem, then g comes into
the picture, At |s the same ¢ that is measured with useful accuracy by
our present-day 1Q tests.

Fluid and Crystallized g

If g involves complexrty, mental manipulation, reasonrn% and in-
ference, wi Xsdo m%nLﬁ ordjnary I%and scholastic aptituge tests mcIode
items stich 4s vocabulary Wn efine apot %an general infor-
mation questions (e.g., “Who was the founder of Islam?"), which
seem to 1nvolve just memory ofthings one has chanced to learn at some
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time before taking the Efst? After all, we have seen that hests ofmemoW
per se are not verg good measures ofg. Yet even thou% simply recall-
Ing, saY the meaning of a word doesn’t involve much g, the original
acquisition of the word’s meaning is a hlghIY A-loaded mental activity.
People don’t acquire vocabulary by rote leaming. They don't
memorize word lists and definitions by drill and repetition. Virtually
al of one’s vo%abularg IS acquired bj hearjn orrad_lq% ords in a
context from which one can infer their meaning. One might have 1Loe,n-
counter a word used In several different contexts to be anle to infer its
complete meaning and its subtle difference from some similar word
(e.g., . Charitable and generows). Brighter persons infer more of a word’s
meaning from any given contextand don’t need as many encounters
with It In different contexts to %rasp its d|st|nche meaning. Given
similar amounts of exposure to the I_anguatl;e, terefore, a more in-
telligent person acquires a larger, qualitatively richer, and more subtle
vocabulary than a less intelligent person. _

Hence tests of vocabulary and general information_and other tests
that require the recall of previously acquired information or skills are
said to measure crystallized intelligence, or crystallized g, symholized
oc The Inferential processes involvéd in the oridinal acquisition de,oend
Upon fluid intelligence, or . For persons from™similar educational and
cultural backgrolinds, tests involving gc and g, are hlglhly correlated;
that s, persons who score high on ggtests, like vocabulary, also score
hlgh on g tests, like matrices or “figure analogies and “other novel
re sonm% problems.

Another point. the concepts represented by some words are too
complex. abstract, or subtle for some people to infer from any context
or 0 fully understand even when the word is fully defined. A person
may [ook up the definition in the dictionary and might even memorize
It Verbatim, but unless the meaning of the word is grasped at a degper
nonverbal conceptual level, it doesnot hecome a part of his functional
vocabulary. It Is remarkable how hard it s to retain such words—the
memorized definition soon fades beyond retrieval, And even if the
memorized definition is provided again, the person’s lack of a conceg-
tual grasp of the word’s _meanlrz]g 15 shown Dy his inahility to express
the_meaning adequately in words other than"those of the”memorized
definition. There is a verY high correlation between the subtlety with
which people understand the me,anm% of words, and the sheer number
of different words whose meanmé} they can r_eco_%mze in an?/ Sense.
Thus, vocabulary or word knowledge isa good indicator of" P ovided,
of course, that the test words are riot too narrowly selected from spe-
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cialized areas of learning. Ong could easily make up specialized vocah-
ulary tests, for example, in which musrcrans or chefs, or mechanics, or
carpenters would excel over everyone else. Such specialized tests would
Erobal be quite good measures ofgforte ersons within e%h
Pecrat wheh their amounts of expefience |nte|r respective fre S
are eqtlrated but they would be rather poor measures ofq for people in
enera

’ Much the same can be said about tests of general information, al-
though kPeo le’s erform NCe on |nform lon items has the dis %van
tage f In moestr\on affectedq erences In educatrona ack
gr und thart most ather Types of |nte gence Aest |tem? gerson?
Imilar educatron however, well-constructed tests of “general infor-
mation” are quite highly *-loaded.

Breadth and Altitude of Intellect

The American Fsycholoarst Edward L. Thorndike (1874-1949)
described two aspects of intellect: breadth and aItrtude

Breaath is measured ){(ow many. different thin saperson knows
that are relativel eas to now that is, the are no h| complex,
ahstruse, esoteric, gro ound. There are ?/wors rexa gle
that are known bY ut 50 percent of the genefal population. Thére-
fore they are fairly common and simple words, The number of such
words that a person knows is one indication of his mental breadth. The
same goes for items of general information. There are great individual
differences in the “breadth of intellect” as so measured.

Altitude is measured by the most difficult and complex problems a
person can solve, or the most difficult words in a vocabulary test or the
most_ difficult general information questions he can get right. A test
item’s drfhcultY is.indexed by the percentage of the standardization
Populatron that fails the item. So items can be ranked in difficylty,
rom ver difficult items that are failed bgr more than 99 percent of the
r%opu lation to very easy items that are failed by fewer than 1 percent,

he average of the mast difficult items in several types of tests that a
person. can pass is an indication of that person’s altitude. There are
great individual differences in “altitude of intellect” just as in

breadth of mtelleet

But the really Interesting fact discovered by Thorndike is that
measures of individual differences in breadth and altitude are almost
perfectly correlated. That is, these two seemingly different aspects of
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mental ability are both indices of one and the same general ab|I|tg, 0rg.
People who know rare or difficult things or can Solve very compléx
problems also generally know a lot more than do most pedple of the
rather ordinary kinds of words and facts that many people know. Per-
sons, with poor reasoning and probIem-soIYAng abw also 03ﬁess
much less comm.on}now%dge about the wor r?un hem. Brighter
ggsosewtomatlcal \}/ pick Up more information from any experence

orded by their environment. _

| recall once inteviewing a 5young man who tested out as horderline
retarded, in the ran%e of I(%? , 10 get some idea of his fund of general
Lnform tion. | decided tq eglr\ b% frying to f|ﬁd out how, mtch he
new about wp]atever to%mh claime to%a et e?reatest interest in
and to know the most anqut, It was baseall, He frequently went tg
baseball games with his father or watched them on televiSion, and
found them very exciting. Yet when | questioned him about baseball, |
discovered that he didn’t know for sure how man gla Brs are on a
team, cquldn’t name all the ROS“#OHS on the tfe%m nd had onl va%ue
and at times incorrect notions 0 terulfs of the Pame.,He knew The
names of three or four players on the local team but didn’t know any of
the world’s most famous players or even the names of any of the Big
League teams. When | probéd other topics in which he claimed an in-
tereSt—automobiles ang gardenln%%l found that he possessed even

ess Information about thése than about baseball. It was evident that
1S qmte [gw score on the éeneraq Information subtest of the Wechsqer

Adult Intelligence Scale, on which | had tested him, gave an accurate
assessment of his level of general k_nowledPe of the world around him,
On the other hand, just out of curlosny later put the same baseball
tLuestlons 0 2 Iearneﬂ professor who, I happened to know, had no in-
terest In any sgortw aéever. He even had a %osmv? disqain f r,s;f,ec-
tator sports“and claimea never to have seen a baseball game in his 1ite.
Yet he had no trouble answering the several baseball quiestions | asked
him, and could name three Big League teams and several famous bae-
ball players, Interestingly, he"was quite surprised to discover that he
knew anything at all abodt baseball and seemed puzzled as to where he
could have ledmed facts aboyt something he cared nothing about. But
conversations with him revealed that he Knew a great deal about a great
many things, in science, literature, the arts, economics, Polmcs, and
world affairs, In his own field he is an acknowledged world authority.

These striking differences that are so obvious between the extremes
of the 1Q scale éxist in smaller degrees Detween less extreme [Q dif-
ferences. But when the differences are fairly small—less than 10 points
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or so—they cannot be dependably recognized by casual observation.
Without very carefull%/ designed fests we cannot reliably discriminate
between the g levels of persons whose Qs are within_fen"or so points of
each other. Within that ra_n(lle, the more opvious differences between
persons Involve their special talents, developed skills,_interests, per-
sonal experiences, and educational backgrounds. The  ordinarily
observed differences between persons, then, are a poor basis for subjec-
five gudrgments abo%t Elﬁerenc?s n mtelllrgeence or % In gieneral,
nowgver, someone who knows a lot about sometning is most likely more

Intelligent than one who doesn’t know much abodt anything.

Fluctuations in Tests’ g Loadings

A test’s ¢ loading is not .a constant ljke the specific gravity of a
metal. It carr vary as a function of several conditions. _

1 Atest’sq loading depends on all the other tests that are included
with it in the correlation matrix that_is subjected to factor analysis.
However, if the oIIec%loanf tests is falrlty large (ten or mor,eg an H]e
consist of a number of different t?/épes 0 Fest , & (JIVeN tesA. |%oa ||n
Uﬁua }/stays In the same epergl gion orelt e‘ Igh, medium, or fo

oadings.” Thus, a test’sg,loading s not entirely capricious, given an
adequate sampling of tests'in the particular factor analysis in which the
g Ioadlng Is determined. , _ , _

Mor8 constant than the Ioadm? of any particular test is the entire
(I;factor extrﬂct d fromany | rge 3ol ection of diverse tests. It is rp?ssml
0 give people factor scores based on the g factor (or any other factor
extracted from the whole battery of tests thiey took. Individuals’ g factor
scores remain in very much thé same rank order when they aré based
on_ different batteries of tests, even when the batteries of tests seem

uite dissimilay (such. as the verbal and performance tests of the
Wechs er scale),( rowdaed there are a%outp ten or more somewhat

diverse_tests in‘egch battery.
2. The size o?atest’s ¥oading also deFends on the group of peaple
he giroup’s range of mental

whose test scores are facfor-analyzed. If
ahility is restricted, every test’s"g loading will be somewhat smaller
tha[] It would be In the aneJaI oé;,[anon, with |tls full range of mental
?bl |t?/. Hence tests’ g loa mhd% il not be sg arge, when t eg/ are
actor-analyzed In a group of tiie mentally retarded of in a group of stu-
dents in a Selective _coIIe[qe._ This is because factor analysis 1s essentially
an analysis of individual differences, and it shows how much of the in-
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dividual differences in the I(];rouP from which all the test scores were ob-
tained are attributable to the g factor or to qther factors. Ifthe range of
individual differences has already been diminished on any given factor,
as when college students are selected on the hasis of their academic r?er-
fﬂrmance an lpte_lllqencg, then th? restrlgfted 1}actor 1S reventeﬁl on}
Bowmrg ug ully In the factor analysis. It we factor-anal zFa 0st 0
ody nieasurentents in a sample ‘from the general population, the
|argest factor (the ? of all the body measurementsz Is a general size fac-
tor. But if we perform this analysis on several teams of professional
basketbfal_l Ia?/ers, who are all fi hlg similar_in height and build, it
would fail to reveal g ﬁromment eneral size factor,
3. @tes 5 load gm%y chanﬂe according to the age of the sTb-
jects ta mt]Jte est. The g factor snows up most on tests that involve
some novelty, reasonmgl, Judgment, and mental effort. Tests that have
these properties for children”of elementar¥ school age may not have
these properties for many high school youths, and s0 their'g loadings
wovld d?crease. Mechanlcal_?rlthmetlc or computation is an |nt?llec-
tual challenge to young children who are ju t_beqmnmg to leam
arithmetic, and s tests of mechanical aritfimetic 4t that age show
moderately high q loadings, But for older children and aqults for whom

computatjon is d reaﬂ}/ &1 highly practiced routine, such tests have a
com aratlvely low g lda mg. _

. For elderly subjects, tests such as vocabulary and general informa-
tion tend to ldse some of their g loading. In some old persons who. have
undergone some mental deterioration,”scores on vocabulary and infor-
mation can be likened to emﬁ,té/ hells, onl mdlcatln% the ¢ that the
subject once possessed but which is no londer fully functioning. Such
persons get high scores on tests, of vocabufary, general information,
and other tests of crystallized ahility, but perform relatively poorly on
tests of fluid ability, ‘such as matricés, f|%1ure analogies, nurber series,
block designs, and backward digit span. Tn normal youn? persons there
15 8.high Correlation. between Scores on tﬁsts of crgstal ized and fluid
ability.” The correlation decreases somewnat in old age, and In some
cases an old person syocabular¥ and knowledge are better indications
of former mental ability than of present fluid ability for new Iearnmg
and novel problem solving. The a?ed brain retains the knowledPe an
skllli acquired in the past, but no o,n?er functions at a level that'could
result In the same rate of new acquisition In the present,

4. Instruction, learning, and practice on a task first increases, and
then decreases, ,|t,s_g| loading. Whether the grloadlng first increases
depends on the initial complexity of the task. The more complex tasks
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at first showew Increase In g Ioadlngnwnh instrugtion and rflctlce. If
the nature of the task Itself coes not ange, then Instruction, learning,
and practice decrease 1ts ¢ loading. B¥ nalogy, learning to drive an
automonile takes a good deal of mental effort I the early stages. One
has to concentrate fully on the requirements of the task—shifting gears
smoathly, giving proger hand signals, and so on—to the exclusion of
atl]l, other mental actlvm/, such as Ilsteqmg 0 ttﬁ radlo, c?tnvers % or
thinking about something to be done latér in the aay. Arter surficient
practicé, these tasks become routinized and automatic, freemq mental
energy for other thmqs. ‘One could say that practice and overlearning
of complex skills result in the conservation ofg. _
Peogl_e can be taught strategies for solvmg certain twes of highly
A-Joaded intelli ene]testlems, nd through .olonlgfed ctice at Solv-
E@ many. such problems t ﬁ can |m?rov tewBe 0 anﬁe ﬂ? them.
30t this does not Increase their overall standing n?. he Irgf prac-
ticed types of items lose their g loading, and the person’s pefformance
on them becomes a poor index of how he will perform on other types of

0-loaded items.

Animal Analogs of g

The essential characteristics of g—reasoning, seemgz connections
and grasping relationships—are exemplified in many ofthe behavioral
t%stf that have been devised bg/ 200l0gjsts and “comparative psy-
cooglsts for th% study. of_differances, In bT avioral capacit amof{%
various species of animals. There Is universal assent that'Some anima
are more intelligent than others. The dog is consiciered more intelligent
than the chicken, the monkey more intelligent than the dog, and"the
chlm%anzee more intelligent than the monkey. _

_ The. sheer speed 0f learning ver)(] Simple things, does not
dlscrlmln?te among species nearl]y ds much as the de(free 0f complexi
of & problem that an animal can solve spontaneously without specidl
training. Problems that require the animal to size up a situation, to in-
tegrate"sensory information to reach a goal,_to_see_connectmns, t0 “get
the idea” or “catch on,” are the most, discriminating. These aspects of
animal behavior are seen.in.the flexiility of behavior in the face of
obstacles, the amount of insightful behavior as contrasted with trial-
and-error, . problem-solving behavior, transfer of learning from one
problem situation to soméwhat different sjtuations, andthe under-
st,andln? of abstract or relational concepts. These are the features of the
Kinds of tests that are the most g-loaded for humans.
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Interestingly the degree of behavroral complexrtg shown by dif-
ferent species of animals when placed in specially devised robIem
srtuatrons is related to their brarn size (in reIatron to body size) and to

roportion of brain tissue not involved in vegetative- autonomrc and
sen motor functions. eveloq ent of h% ﬁret% cortefr the
?socr tron areas, and the frontalTobes parallels the behavioral com
plexity of various sBecres

The detour problem clearly distinguishes the intelligence of fowls
and mammals. When, say, a hungry crcken is placed behind a three-
srded screen wire barrrer open at one end, and a ile of grain |spIaced
on the ot er siole ofthe wire, the chicken runs fro srde tq side (sryrnﬂ
ge at t e grain. But it never tums ifs back on t %rarn an
tymied. t can't solve the detour problem. It eventually gives up and
walks out of the three-sided pen; it may then find the"grain on r¥ in-
advertently rather than by intention. How, drfferent is. the dog’s
behavror |n the same srtuatron A drsh of meat is placed outside the bar
rier. %durc ly sizes th e situatjon_and Immediately. runs
around the barrier to' get the meat, The dog’s behavior Is opviously
gﬁnctlr(%lrlleg by a much more subtle and complex brain than the

|

But a strrnﬂ puIIrnIg test will readrI show that the relatively smart
dog is not nearly so hiight as @ monk 5( Ahungry dog Is placed In a
completely enclosed four sided pen with_bars a around Three feet
outside ffie bars is a large | {urcy bone with a heavK white string tied
around it. The string goes s rarght into the pen and as, a wooden knob
on the end of it to permit the dog fo grasp it easi g/wrt its teeth and
pull the bone into the cage. Tygrcally the dog tries to get the bone by
Puttrng Its paws between the” bars: 1t scratchies at the bars and bites
hem, ‘and doesjust about everything it can do in the srtuatron—exce t
pull ¢ on the string. Although the string is pIarnyvrsr e te o% oes
not ! see the Connection between Estrrn g°and 5 bone. Pyt a
mone In the same situation, with a banand attached to the string,
aﬁr |namost no hme the monkey * sees” the connection and pulls n

e banana with the string.

In @ number of training sessions, usrng gradual Rproxrmatrons \We
cans ecraIIy train the dog to drag in the Done with the string. The dor%
will thep perform this tas readily and efficiently as hhe monkey. Bl
no.one believes, therefore, that t edog 15 a5 smart as the monkey. The
difference, of course, is that the dog Has merely leaned to perform a
trick and has not Solved a roblem: This is essentially the difference
between rote learming and

The pole-and- banana problem shows the difference between the
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onke and the chimpanzee, which is the most |neII| nt of the
rRro oY a 6s, ABangna |s YX beyond arms ength outsrg
ars of te cage, and. a our oot oIe 15 placed. inside the cag
Monkeys rarely Petthe idea of usin the pole to drag in the hanana, but
most chimps wiall do so. If two shor poIes that can'be connected like.a
fishing rod are placed separated in the earh;e the brrghtest chimps will
attacli them together to drag n a banana that js out of reach of either of
the shorter polés. They willalso use a short pole to drag ina longer pole
with which they can then, reach the banana. It all involves seeing con-
nections. The various animal mteIIrgience tests can be rank-ordered in
difficulty along this dimension, just as we can rank-order drfferent
items in tefts devised for humans. T ere are mang ot er ty es ?
anrmal Inte Irgence tests of varying co gexrt tendin

stimulus- resg nse con tronrnijv 0 fria nderor earning, |t re
versal, o [earning-set acquisition (also called *learning t0 Iearn ), 10
simple and double oadity problems (1.e., P'Ck the one odd abject odt of
a set of three objects where two are identical), and so on.

Many of these tests devised to assess ifferences |n anrmal |n
telli %nc{have aIsoben |vnto umans, Beca dse most of the al
easa? uman stan ar(? eyhave {0 he uE with oung ren

menta retarde various tests snow the same rank order
of difficulty for chrIdren and the retarded as they show for monkeys and
chrmpanzees The complexity factor in thesé animal problems that
reveals differences between various specres of primates also rank-orders
cr dren the same as do stand Q tests. The g factor of 10, tests
ref ec[s much the same kind of a rrty to see connections and ﬁrzeu
com ex srtuatrons that Is measured by the animal tests which most
cear¥ reveal species differences. in adaptive capacity, Thus it seems
the g Tactor of our |Q tests is not ]USt peculrar to'individual differences
amon% er?ons within a (nartrcu ar culture, but Is continyous with
broader biological asFects fneural organization reflected in indivilual
differences within other primates and even rn the hrerarchy of he-
havioral capacities between different species. The g of intelligence Is

evidently as much a biological reaIrty fashioned btg evolution; as are
the morphological features of organisms.

The Neurophysiology ofg
Although gchologrsts can now measure g quite accurately and can

iglenti th of tést jtems that best medsure % In a given gog
tion, hey 0 not yet have any satisfactory theory of the brain
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mechanrsms underIyng easurements of% There is at present no
screntr IC consensus”about basic processes fvolved in g or even now
tle}/ should be investigated, although there is plenty of theoretical spec-
ulation.

Some critics of mental testrng use the lack of a scientific consensus
ﬁbout th uItrmate nature of g to ar ue that since ios%fholo%rsts on't
now . what, rfs ”reu/ ossr y measure inelligenCe or say
anything scientifica a

Such arguments are nonsense One can measure intelligence
without knowing what goes on |n the brain, just as one can measure the
horsepower of & car without k nowrn whatsun er the hood It was
ossidle to recognrze eIectrrcrty n] easur grecrse long before

ere Was any%nera ly accepted t eory ofw at electricity consjsts of.
Accurate therometers existed long before the scleice of ther-
modynamics had come up. with an adéquate explanation of the nature
of héat. Psychometrics is in much the same position todaY Trying to
drs(iover hie basr% nature of g is one of the major frontiers of psy-
cho rca researc

e alread 3/ know that g is correlated with certain anatomical and
eIectrophysroI ical brain ‘measurements. There is a correlation of
about +30 hetween 1Q and brain size, taking proper account of sex,
physical stafure, brrth wer ht, and other correlate variahles. Such a
cofrelation 15 considered urte rm ortant f rom abrologrcal and evqu
tionary standpoint,, cons errng at much of the prain Is devoted to
noncagnitive functions that are not at all related to 1Q. It can be
arqued that there has been a direct causal effect, through natural selec-
tion in the course of human evolution, between ntelligence and brain
size. Cerebral development, as reflected in cranial capacrty, i known
to have increased markedIX over the five mrIIron ears of human evqu
tion, almost trrolrn in size from Australopithecus to_ Homo saﬁrens
evolutionary selective advantage of Preater brain srze was the greater
capacity it conferred for more complex intellectual functioning.

In recent years, it has been demonstrated that 1Q.and other hrghhr
Mloaded tests are correlated with the speed and amp itude ofeIectrrca
potentials evoked In the brain by visual and auditor Oly stimull and
trﬁgosrgaeg by the eIectroencephangraph through electrodes attached to

Spearman conjectured that different parts of the cerebral cortex
gthe guter rhatter of the brain) o?rld be Irkened 0 ?rﬁerent

qrnes Rer or rng specific_functions, while the general neura ener%y
of the whole cerebrum, which he speculated Is the basts of g, could
likened to the fuel that drives the different engines. Its potential
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enerqy, therefore, enters into everF/ actrvrty of the brarn Another
theorist and a contemporary of Spearman’s Sir Cyril Burt
(1883 1971 sug%ested that % reflects the eneral character of the, m?}
vrdualsbr In ti%ste, such asthe egreeo s%/stematrccom exr[tu int
neural archrtecture 'Burt noted that the cerébral cortex in the entally
deficient often shows less density and less branchrnP of neurons than I |n
normal persons One of the currentlg more opu ar speculatrons Was
ut ort SrrGo rey Thomson (1881-1955) In his famous work The
actorial agsrs of Hu an Abilities 19392) Th (actroqn ofte rarn In-
volves a arﬁ number of elements of various kinds: the number and ex-
tent of brafiching of brain cells, synaptic conductrvrty between cells,
thresholds of acfjvation of neural elements, the prodction of neuro-
chemical transmitters, the richness of the ca |IIa network su ly mg
blood totebrar Heur connections acqul odrt rough lea nr5
soon. Ifvarious a menta t]as srnvo ve erent samp eso these
many elements, the degree to which excellence of performance Is cor-
related across drtterent tasks will depend on the number of common
elements they involve. Because more complex tasks will involve more
elements, there IS reater likelihood that different comrolex tasks erI
shar1e moreeemen S and th e ore Il be more hrlghlg tercqrrelate aé
hus ourpﬁsent]know out the natue fg rs limited to
escnptrons of the ¢ aractenst cS of tests or pro ems that are most
Ioaded and to_contrasting them with the least *-loaded tests. Practi-
ally nothing is known about the Physrologrcal and biochemical
substrate of g. What we do know abou no with consrderable assurance,
(ever 1S, asnote earlier, that the easurement of It dloes not de-
pend on an>{ articular test or on an%gartrcu ar Item contents. These
are all merely vehicles, and g can be measured by an incredible variety
of vehicles. The elicitation ofA does not dlepend on any specific set of
acquired knowledge or skills. As a psychologrcal oonstruct g cannof be

adequatel detrned in terms of an Pecr Ic tyBes of In ormatron
kno Iedg skills, or problem solvrn strategies.”David Weohs er. the
aut? the Wechs er ntell ﬂ Scales, has aptly remarked,

*Unlike all other factors [} canfiot

e assocrated wrt a unroue or
single ability; g is involved'in many different types of ab flity; 1t is in
essence not ‘an ability at all, but a property of the mind.

The Practical Significance ofg

The gne thrn%you can be virtually certain of when taking any kind
of mental test (othér than personality, attitude, preference, and interest
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inventories) | |s that the test measures [% whatever other ahilities it ma]y
Ieasuereaban it probably measures more of g than of any other ide
The GeneraI Aptitude Test Battery gGATBt used by the U.S.
Employment Service is a good example of a highly diverse battery of
tests dévised to measure ning aptituges, which, |n dr’rterent combina-
tions, can valid ey predict successful or unsuccessu erf ormance in
some five hundred different occupations. Each of the aptitucles is cor-
related wrth g, with the highest correlation of .60 to .80 for the verbal,
numerical, and spatial reasoning aptitudes, and the lowest g correla-
tions of Zb to 50 for tests meastring motor coordination, finger dex
terity, and manual dexterity. The ¢ loadings of the nine GATB a
fitudes %Io e?/ parallel their Correlations witf'a number of standard I
tests S not surprising, because |Q) tests measure mostly g,
Aso has greater predictive validity for r|]ob performance “of all
Kinds than any particular aptitude, although the prediction of perfor-
mance In any’ particular occupation can bé significantly improved b
takin certarn specral aptrtudes into account, in addition to g, Certarn
atrt &S are com%eteyrrre evant osuccess in certain os but there
ractically no job for which grsw lyrrre levant. J ob iffer n their
g emands just as tests do, an hthI loaded tests, such as standara
intelligence tests and schofastic apfitude tests, are the best predictors of
performance in - demandrn% Jobs. These are the jobs that cannot_be
routinized and that require |nk|n(Tr Hudgment Iannrn? assrmrlatrng
new mformatron and makrn%] ecisions on the basis of complex an
changrnt{; conitions. Such demands are most %/rorcaltufound n hrg 8t
skilled technical and professional occupations and in_ high-[ev
managerial and executive positions. Persons who are low i |ng there-
fore, are vrrtuaIIy excluded from such jObS The educatronal re-
urrementfs for many such % Iy“ emanding jobs u é‘ screen out
Egrsonso below- efa e infelligence, b cause seconcary and higher
ucation are themselves urte ema
In sum, standard |nteII| ence tests both %oup and mdrvrdually ad-
mrnrstered are all ve cY % ly £ oae at ough many of them’ also
incluce, some small_admixtufe of other factors; most often averbal
ahility factor. This is esoecrall true of scholastic. a}otrtude fests, which
besiags g, contain verbal and numerical factors T eaddrtron of verpal
and numerical factors improves a test’s valid |ty for ore dicting scho-
|astic gerformance although the g factor usually contributes most of
the predictive power,
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S ince ancient times, people have noticed that blood relations show
some resemb ance in aPpearance The resemblance is far from perfect,
even between next of ki, or brothers or sisters, and Is even less
marked between more distant relatives—grandparents and grand-
children, half-siblings, aunts or uncles and their nephews and nieces,
firs %nd secondc usnlf y

e anment rule ™ Like begets like’ was recognlzed by the earliest
known reeders of I|vestoc ages before th ?re was a iCI nﬁ? of
?enﬁtlcs But It was? arent fhat™ Like be?% |ke Was on the

ruth, The other hal |ealso beg ets un This was e{en more
puzthP to the ancients. thoug v noticed _ unmistakable
resem

ance among . the offspring of a pair of E)arents it was also ob-
vious that the offspring are by no means entirely alike, but often show
striking differences. \ariation among the offspring of the same parents
Is as much a fact of life as their fantily resemblance.

Galton’s Discovery

We don’t know Hust When peoi)le first be?an to w d if these
rulesﬁ%plledtomenaan as el as to physical cha ra tlcs
the 1llustrious British scientist Sir Francis Galton (1822-19 )ahalf

74
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cousin of Charles Darwin, is [qenerally credited ag the first to try to find
out whether ability is inherifed along lines similar to physical traits.
Galton s most famous work, Hereditary Genius (1869), is the fascinating
report of this Enoneer study of the inheritance of mental abiljty.
When_Galton did this” work, mﬁntﬁl tests had.not yet bﬁen.ln-
vented. The only tests were school examinations In classics
mathematics, and the Tike. Marks on such tests were of very limited
usefulness for Gabon’s purposes, as it was hard to find many relatives,
especially across different Sgeneraﬂons, who had the same education or
had taken the same exams. S
S0 Galton decided that the most us?ful and obAectlve criterjon of
mental anility, for his r{)urpose,_ was Intellectual eminence, as indicated
by the number and length of biggraphical accounts, entries in encyclo-
i)_ed|as extent of ohituaries in the leading world newspapers, and the
ke, These are fairly good, though rough, criteria of intellectual
distinction. They would Clearly distinguish Darwin and Einstein from
the general run of scientists, Beethovén and Wa(r;nner from the general
run “of musicians, Shakespeare and Goethe from the general run of
writers, Lincoln and Lenin from the gleneral run of politicians, and
popes and cardinals from the general Clergy. _
Galton arqued that, although eminencé results from a variety of
Person,al qualities, apportunities, and circumstances, the. one comimon
actor In all cases of achieved eminence is a level of anility well above
the %eneral qverage. Eminence, Galton claimed, is a product of out-
stantling ability Combined with high energy and exceptional per-
sistence” of endeavor, whatever other factors might contribute,
B|ogra[zh|es of eminent persons clearly substantiate’ Gabon’s gen-
eralization. Gabon’s investigation was unavoidably limited to men
because in the Victorian E)erjod, when he did his stydy, there were not
eno\u/\g}h eminent women to +ust|fy statistical anal5{3|s. _
i T G, SR, B P
, J I )|
he found tﬁamrwewer owhe?r soﬂs ever hecame (?gtmgmshe,d. Yet 3
much greater percentage (48) of the sons met Gahon’s criteria of
eminence than the percentage of prominent men found in the %eneral
nguIanon. The percentage of eminent men among the brothers of
eminent men was 2/, It was 3|%n|f|cant that grandsons and nephews of
eminent men showed an even Smaller perceritage (62 who were able tq
attain distinction, Among the first cousins, great-grandsons, and
great-nephews of eminent men, only about 1 percent achieved
eminence. The percentage of these men’s more distant relatives who
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were eminent was scarcely greater than the small percentaPe of
distinguished men in the "general population, which' by Galton s
criterion was esti aﬁed to bf on%ln four thoysand, o
~ (alton termea this regufar phenomenon “the law of filial regres-
sion to mediocrity.” In general, the offsPrmg of an exceptional parent
tend to “regress” toward the average of thé. population, with respect
3) those ﬁhara?tensncs wh|%h the é)arent is exceptional. The more
(istant the refative Is from the selected person, the greater is his
regression” toward the average of the ?e,neral population.

»alton was the first to demonstrate this “law of regression” for
physical stature. Because he|ﬁht can be measured. precisely, Galton
Wes able t? demonstrate %xac how much regression theré is for an
|Hd|sgut3byh%red|,tr é)y%cltrmk His Ph smaL easurements of
tOLianSOf nhsﬁnsowe”at gﬂ en E sons Wno, as
adults, were not o tall as their Tatners but were anove the average
height of men In Peneral. Short men had sons who, as adults, were not
s0 short as their fathers but were below the average height. There are
many exceptions, of course, hecause these are statistical generaliza-
t ”f' If ,?seletmen for tﬁilness rihortne 5, t e|[sons’ em|]gehts, as
Mts,, |4%n rﬁjee,fa hu?]ta Ittle less than halfwa I?et en the
fathers’ neights and te mean height of men In the po_zu ation. The

law of regression to the mean,”“of course, also applies to mothers
and daughters, fathers and daughters, and mothers and sons, if proper
allowance is made for the average sex difference in height. ]

The “law of regression,” Galton found, also works backwar%is
ackoss 8enerat|0ns. The fathers o[] eminent men_much less often
acnieved distinction. Interestingly, the percentage of eminence amon
eminent men’s fathers was less (31) than amon? their sons. Gran-
fathers showed a much lower percentage (8) of eminence than did
fathers of eminent men, and about the same percentage as the grand-
sons (7) of eminent men. The same ancestor-descendant symmétry in
the percentage of eminence is also found in the collateral relatives,
such as unclgs and nephews. Brothers of eminent men show about the
same chances of achieving eminence as their fathers. In general,
among the first-degree relatives (father, brother, son) of eminent men,
32 percent were themselves eminent. Among secorid-degree relatives

randfather, uncle, nephew, grandson), 6 parcent were éminent. And
ong third-tegree relatives (great-grangfather, great-uncle, first
cousin, great-nephew, great-grandson); only 1 percent were eminent,
_Thisall looked much liké what Galton” had found in the case of
height. Second-degree relatives of tall (or short) persons show about
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half again as much re?,ressmn toward the average he|%ht in the general
population as do the Tirst-degree relatives (parent, child, sibling).

.Galton’s discovery that the law of regression applied not only to
he|ﬂht but ?]Iso. 0, Iritellectual eminence conwgce hlm tha% mental
abl IS Inherited An mucn the_same waly ?n 10 almost the s{arﬂe
(egree as stature and other nereditary physical traits. This, IS one ot the
Important discoveries in the. history of science, although it has not been
re%arded as wholly compellln? because of the problem of assessing the
extent of privilege and opporfunity for attaining eminence that a man
of eminence corifers on his next (if kin. .

More than a century after Galton’s gnon_eer mveshgatlon We now
have the results of many scores of t c_hmc_all}é mor scaphmhcated
studies carried out by innimerable scientists in Europe and America.
Modern investigators have had two _?r_eat advantages over Galton: the
development of mental tests, perm tlng objective, reliable measure-
ment of ahjilities; and the development of the science of genetics, which
affords a theoretical basis for understanding the comP,Iex findings, The
extensive research since Galton’s time has not essentially contradicted
his conclusigns. They were basically at least as correct as other pioneer
efforts in scignce, such as, Sir Isaac Newton’s picture of the ﬁhysmal
universe or Charles Darwin’s theory of b|oI0(T1|caI, evolytion. Thepres-
ent scientific picture of the geneticsof mental ability differs from Gal-
ton’s mainly in. the precision and comprehensivengss of the evidence
and the theoretical sophistication of its interpretation.

Chromosomes, Genes, and Alleles

. To understand how individual differences in mental abilities are
influenced by heredity, it is necessary to understand some basic prin-
ciples of gerietics. o _ ,
Every” normal human being is born with twenty-three alri of
chromosomes, duRllcates of which exist In the nucleus of ever@ cell in
the body. Each chromosome contains thousands of qenes edch gene
occupym% a specific location on the chromosome, Tike beads on a
string. The genes, which are composed of DNA malecules, are the
basic units of heredity. They govern every aspect of the orgamsm’s
ggx(s:le%atll (t)]lr?velopment and ph¥3|olog|cal functions, from the moment of
At conception, when one of the father’s sperm cells fertilizes the
mother’s ovum, the fertilized egg (technically termed a zygote) con-
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t rns the geenetrc quegrrnt for the new individual’s whole course of
evelopment, from gq te to mature person However, If there are t00
many mutant or defective genes that fail to perform the cructal func-
trons of normal genes at certarn stages of development, the effect is
IethaI and t e embr¥o 1s spontaneously aborted. This occurs in more
tan one-fourth pregnancies. Genetic and chromosomal
aIre that are not IethaI and hence are not ab?rted often result
rrt efects or cause abnomalities that appear later in |
| the two chromosomes of a particular pair are laid side by side,
they are seen to be homologous. That is, on both chromosomes the
same genes appear in the same locations, or “loci.” The arrrn of
chromosomes take]s place d %%the form%ron of the sexc s—tr
0va an tErerm parrs OJJ romosomes then separate, S0 that on
one me e[ of eac mp omoogosc fomosomes 9osritto ea
sex cell (called ﬁ ete). When the father’s sperm cell fertilizes the
mother’s ovum, thie twenty-three single chromosomes from the father
unite with the twenty-threé single chromosomes from the mother, giv-
ing the new individual twenty ree pairs of chromosomes. Thus a per-
?ghrecerveso ehalfo}t 1S chror\r/t\? 'H adf rﬁequentl one-half

%enes rom each parent. Which hal eac arent’s twenty-
thre Irs of chromosomes goes into any one offspring Is pure chance
The parents genetic contribution to thelr offspring can be likened to a
random lottery, like throwing dice or dealing a hand from a shuffled
decléof cards,

ecause the offsﬁr g rierves a dpurelr( random half of ea
arentsqenes he will reSemble each parent to some extent. Each ofr-
srrn of esame pair of parents will receive different random sets or
com |nat|ons of th e parental gﬂenes s0 no two offspring will be com-
pletely aIrke genetically. But there will be consicerable resemblance
ﬁmongﬁgf grrng of the same parents, ofcourse because all of them in-
erit andom combinations drawn from the same lottery of
Parenta genes. The well-known exception Is identical twins” (or
riplets, efc.) that result from the splitting in two, shortly after concep-
tion, of a single fertilized ovum. (Hence identical twins are termed
monozygotrc or MZ, twins.) Each of the two halves of the split z?/ gote
that develops into an MZ twin containg perfectly identical aIIe e 4
every Iocus in their twent -three pairs of Chromosomes.

he genes gt each ocus on the_chromosome can have two or more
forms, caIIed alleles. Different alleles have different effects on the par-
trﬁular functions performed by the gene at a given locus on the
chromosome,
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It is convenient to think of the various gene loci on a chromosome
as letters of the alphabet, and to think of their different forms (i.e.,
alleles) as being either capital or small letters. Thus we can imagine a
chromosome as a long string of letters, consisting of both capital and
small letters, Homologous chromosomes have the same letters, (i.e.,
genes) but they need not have the same print style (i.e., alleles). For
example, here’is a pair of homologous chromosomes:

AbcdEFGHHhIjKL
a bCDeFgHIJKI

Although the genes at each locus, like o (or a), control the same
function, the different alleles, A and a, have different effects on the
function. These differences in alleles are responsible for the physical
variations we see among members of the same family and among
members of the same species—variations in eye color, skin color, hair
color and texture, blood types, facial features, height, fingerprints,
and so on. The differences that we see among persons in all these char-
acteristics are the result of differences in their alleles. In our alphabet
analogy, these are represented as the differences between o and a, 8
and b, and so on.

Mendelian Genetics

Consider the inheritance of a characteristic governed by the locus
on the chromosome at which the gene can have either of the allelic
formsa ora Saya makes for red petals of a flower and a makes for
white petals. Because chromosomes exist in pairs, there are three pos-
sible combinations of alleles at a given locus: AA, Aa, and aa. In sex-
ually reproducing plants, one allele in each pair comes from the
“mother” and one comes from the “father.” A plant that receives the
A allele from each “parent” is designated asaa, and its flowers will be
red. A plant that receives o from one parent and a from the other is
designated as aa, and all its flowers will be pink, that is, a half-and-
halfblend of red and white. 1fa alleles are received from hoth parents,
the combination aa results in purely white flowers.

Thus there are three gradations of color resulting from the three
possible combinations of two alleles, A and a. Since pink (aa) is exactly
Intermediate between red (aa) and white (aa), the effects of 4 and a
are said to be additive. Their combined result, aa, is like adding equal
parts of red pigment and white pigment, which produces pink.
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Now we can figure out the possible combinations of alleles that dif-
ferent pairs of parents can pass on to their offspring.

Genotype and Phenotype

In Examples 1-4 notice that each offspring can have any combina-
tion of the parents’ alleles. Each combination of alleles is called a
genotype. Every possible combination of the parental alleles is pro-
duced at random, and therefore, on the average, the relative frequen-
cies of each combination (genotype) will be the same.

The phenotype is the observable manifestation of the genotype; it
Is the characteristic that we can actually see or measure. Individuals
whose genotypes consist of identical alleles (aa or ad) are
“homozygous™ for the characteristic; those whose genotypes consist of
different alleles (aa) are “heterozygous.” . .

Notice that in going from the parent generation to the offspring
generation, the parental alleles undergo segregation and recombination.
Because of segregation and recombination, itis possible for parents to have
offspring with genotypes and phenotXpes that are different from either of
the parents, as shown in Examples land 3. Also notice that, except for
Example 3, it is only if the parents both have the same genotype and only if
they both are homozygous that there will be no genetic variation among
their offspring in the particular characteristic.

Finally, it is most important to notice that parents do not pass on
their own genotypes to their offspring, but only their segregated
alleles, which, in recombination, form new genotypes. Because there
are so many genes with different alleles that go to make up any in-
dividual, and because the alleles at the different loci that control dif-
ferent characteristics all segregate independently each time a new in-
dividual is conceived, the likelihood that a parent and an offspring, or
any two offspring (other than MZ twins?, will have the same genotypes
for a large number of traits is almost infinitesimally small. The chance
that two children (other than MZ twins) born to the same parents
would have the same genotypes at every loci on every chromosome has
been estimated to be about one in seventy trillion, which is far more
than the total number of ﬁersons who have ever lived. Thus, with the
exception of MZ births, the mechanism of genetic inheritance ensures
the biological uniqueness of every person.

These basic genetic principles of independent segregation and re-
combination were discovered by an Austrian monk, Gregor Mendel
(1822-1884), who is generally recognized as the father of genetics. The
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laws that explain the inheritance of characteristics that are governed
by a single genetic locus, as in the preceding examples, are referred to
as Mendelian genetics, and such unitary characteristics are referred to
as Mendelian characters, because their mode of inheritance conforms
to the simple Principles discovered by Mendel. The relative frequen-
cies of the different phenotypes of a Mendelian character among the
offspring of any given pair of parents are referred to as a Mendelian
ratio.

Dominant and Recessive Alleles

Another important principle discovered by Mendel involves ge-
netic dominance and recessiveness. This discovery is crucial for under-
standing differences between parents and their offspring. It partly ac-
counts for the “law of regression” discovered by Galton. (It is inter-
esting to note that Galton was born in the same year as
Mendel—1822.) , o

Dominance ‘is said to occur when the phenotypic characteristic of
the heterozygote (for example, A=) is not exactly intermediate between
the phenotypes of the two homozygotes, Aa and aa. Ifa is dominant
and a is recessive, and if there is complete dominance, then the geno-
type aa will manifest the same phenotypic effect asaa. In the case of
partial dominance, the phenotypic apBearance 0f Aa comes closer to
the phenotype produced by aa than by aa. But when dominance is
complete, the different genotzpes aA and aa will have indistin?uish-
able phenotypes. So, even if the parents are phenotypically just alike in
some trait, they may have a deviant offspring because of genetic domi-
nance, as in the Mendelian example of complete dominance shown in
Example 5. The Mendelian ratio of 3:1 is a sure sign of genetic domi-
nance; in this case the allele for red is dominant and white is the reces-
sive character. A mating between two red a4 individuals will “breed
true” and produce only red aa offspring. Similarly, two white aa in-
dividuals will produce only white aa offspring. But if two red aa in-
dividuals mate, then, on the average, three-fourths of their offspring
will be red (aa, aa, and aa) and one-fourth will be white (aa).

Here one can see the mechanism of regression. The two red par-
ents produce offspring who, on the average, are only three-fourths as
red as the parents. If we can think of color as a measurable quantita-
tive trait, like height, we could show that the arithmetic average of the
offspring is different from the average of the two parents. For example,
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E xample 5
Parents Mother Father

Offspring

elative .
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ifa = landa = 0, and if there is complete dominance, the two par-
ents, with aa = 2and aa = 2, will average 2, but the four offspring,
beingaa = 2 + 2aa = 4 + aa = 0 will average only 6/4 or 1.5. This
Is the essential mechanism of the phenomenon of genetic regression.

Polygenic Inheritance

Many phenotypic characteristics that are influenced by genetic fac-
tors show continuous or quantitative variation, like height and intel-
ligence. Such traits do not fall into discrete categories, like blood t%pes
or eye colors, but are graded on a continuum ranging from low to high
values on some scale of measurement. Such continuous variation can
come about genetically through the same Mendelian principles that
were explained in the previous section. The only essential difference is
that not just one gene but genes at a number of different loci control a
trait that varies continuously. Hence such continuous traits are said to
be polygenic. Instead of there being only one gene with two alleles,
there are many genes, each with two (or more) alleles. Each allele has
a small enhancing or nonenhancing effect on the phenotypic expres-
sion of the trait.

Just how do polygenes create continuous variation? Consider the
simplest possible polygenic system—the case of just two loci, each with
two alleles, A and a. The relative frequencies of the various genotypes
produced by two parents who are each aa at both loci can he deter-
mined from the binomial expansion of (A + a)2n, where n is the
number of loci (in this example, 2). Assuming that there are equal pro-
portions of A and a alleles, the relative frequencies of all possible
genotypes that can be produced by these parents are:
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Genotypes Relative Frequency Metric Value
AAAA = A® 1 4
AAAa = A3 4 3
AAaa = A2a2 6 2
Aaaa = Aa3 4 1

aaaa = ad 1 0

Notice that with only two loci, there are five different genotypes. In
eneral, if a genotype for a given trait involves n loci, éach with two
%Llele%, there Will e 2n + 10ifferent smbf}e &enotyges. Not#ce, 0o,
that the most extreme gien_otypes (A* and a4) have the smallest re(iuen-
cies. As the number ofToct increases, the number of possible genatypes
increases, and their relative frequencies tend toward the so-called nor-
mal distribution, as illustrated in Figure 4 o
We can give metric values to the various %enoty es by arbitrarily
assigninga = landa = 0, which result in the values shown in the
preceding tabulation. These are called genotypic values. The assigned
allelic values 1and 0 are entirely arbitrary, for convenience of illustra-
tion. The essential point, however, is that in theorizing about the poly-
genic inheritance of a continuous characteristic, such as height or intel-
ligence, we think of the two forms of alleles, A and a, at each of many
loci, as either enhancing the trait or not enhancing it. A enhances; a
does not. Thus, individuals who measure high on the trait theoretically
possess a greater-than-average number of the trait-enhancing alleles,
and those who measure low on the trait possess fewer than the average
number of enhancing alleles. This is the simplest possible model of
polyggenic inheritance. _ _
ray proportion of the genes in a poly%enlc system may show com-
plete dominance or any degree of partial dominance. Another com-
plication in a polygenic system is termed epistasis. This is the interac-
tive effect of genes at different loci. Just as dominance involves the in-
fluence of one allele on another allele at the same locus, so, too, can an
allele at one locus have an influence on the action of an allele at
another locus. This means that not only can the separate effects of
alleles at each locus add up to create genetic variation, but particular
combinations of alleles at the same loci (dominance) and at different
loci (epistasis) also contribute to the variation. Thus some part of the
variation among phenotypes is the result of particular combinations of
alleles—some favorable, some unfavorable for the trait in question.
The farther that a parent deviates from the population average, the
greater is the Frobablllty that part of the deviation is due to a rare com-
ination of alleles. Because a parent cannot pass on his own genotype



Figure 4. Frequency distribution of %enotypic values as the number of gene loci n,
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to his offsprinP, but passes on only a random half of his alleles, it is
much less likely that the offspring will receive the same rare combina-
tions possessed by the parent. Therefore, the offspring, on the
average, will be less deviant than the parent in the characteristic for
which the parent is exceptional. That is essentially the explanation for
Galton’s “law of filial regression.”

Quantitative Genetics

Individual variation in mental abiliti/ is attributable, in part, to
polygenic inheritance, that is, the cumulative action of a number of
Eenes. Polygenic inheritance is the subject of the branch of genetics
nown as quantitative genetics. Because each gene in a polygenic
system has only a small effect, a separate gene’s passage from genera-
tion to generation cannot be individually traced, as it can be in
Mendelian genetics. Geneticists can trace the passage of a sint[]le gene
across generations—in what is termed a pedigree study—only when
the single gene, by itself, produces a large or distinctive phenotypic ef-
fect, as in the case of single-gene Mendelian inheritance.

The evidence for Mendelian or single-gene inheritance comes from
pedigree studies, in which the appearance of a distinctive characteristic
Is traced in the direct line and collateral descendants from generation
to generation. The evidence for polygenic inheritance, on the other
hand, is based on a quantitative index of the degree of resemblance
between relatives on the trait in question.

The Correlation Coefficient

The basic index of resemblance was first invented by Galton and
further develoEed by his student Karl Pearson (1857-1936), who has
been called the father of statistics. It is known as the “Pearson
product-moment coefficient of correlation,” or just “correlation,” for
short. In his genetic research, Galton needed some way to represent
preciseIY the degree of resemblance between relatives, and it was
originally for this purpose that he invented the correlation coefficient.
It is an exact quantitative index of similarity or resemblance. In more
general terms, the correlation coefficient is an index of the degiree of
relationship between two sets of measurements. For example, we
might ask to what de%ree is variation in men’s weights related to varia-
tion in their heights? We notice that taller men are larger and, in
general, tend to weigh more than shorter men. How can we express
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this relationship more precisely? The relationship between height and
weight can be stated precisely in terms of the correlation coefficient,
which happens to be + .63 in young adult males. This coefficient of
correlation was determined by measuring both the hei?ht and the
weight of each of several thousand army recruits. All the meas-
urements are subjected to certain routine calculations that can be ex-
pressed in a single mathematical formula invented by Pearson, which
yields the correlation coefficient.

A correlation coefficient can take any value between zero and + 1
or —1 A correlation of zero indicates a complete absence of any rela-
tionship between the two variables. A correlation of + 1 indicates a
perfect positive relationship between the two variables, that is, as one
variable increases, the other variable increases by a perfectly cor-
responding amount. A correlation of —1 indicates a perfect negative
correlation; that is, as one variable increases, the other variable
decreases by a perfectly corresponding amount. If the correlation be-
tween two variables is either + 1or —1, that is, a perfect correlation,
we can predict exactly any individual’s measurement on one variable
by knowing his measurement on the other.

The correlation coefficient can also be used to express precisely the
degree of resemblance between relatives of any degree of kinship in
any measurable characteristic, such as height, weight, or 1Q. We
simply pair up a large number of relatives, say, brothers, and measure
the particular trait in each person, and then, using all of the measure-
n%f_n_ts and the appropriate formulas, calculate the correlation co-
efficient.

The degree of relationship or resemblance as indicated by correla-
tion can be expressed verbally as follows:

Correlation Coefficient

Perfect correlation 1.00

Vera/ high 80 t0 .99
Moderately high 60 to .79
Moderate 40 to 59
Moderately low 20 t0 .39
Very low ~ 01 to .19
No correlation 00

Genetic Correlation

In 1918, the British geneticist and statistician Sir Ronald A.
Fisher (1890-1962) wrote a highly technical paper (“The Correlation
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between Relatives on the Supposition of Mendelian Inheritance”) that
is one of the cornerstones of quantitative genetics. It showed how one
could determine the genetic correlation between relatives of any degree
of kinship. The reasoning could be applied to any polygenic
characteristic, in which each of the many %enes affecting the char-
acteristic is assumed to act according to the Mendelian principles
previously described. . . _

A genetic correlation is the theoretical correlation between relatives
of a given degree of kinship (parent-child, brothers, cousins, and the
like) if genetic factors alone were responsible for the resemblance
between relatives. The genetic correlation, in other words, is the cor-
relation hetween persons’ genotypes for a given trait. It cannot be
determined empirically, like a corrrelation between phenotypic mea-
surements. The genetic correlation is based on purely theoretical con-
siderations derived from the basic principles of Mendelian ?enetics,
which apply to all sexually reproducing plants and animals. Most
simply, it can be thought of as the proportion of those genes con-
tributing to genetic variation that, on the average, are the same in
relatives of a given degree of kinship. In short, the genetic correlation
IS an index o gienetic resemblance in a particular trait.

In the simplest genetic model the effects of all alleles are additive,
that is, if there are no dominant or recessive alleles, and there is zero
genetic correlation hetween parents. Under these simﬁle assumptions,
the genetic correlations between various kinships are shown in Table 3.

A quantitative genetic analysis of a measurable trait consists essen-

T able 3
Genetic Correlation hetween Various Kinships under
the Assumptions of the Simplest Genetic Model

G enetic

Kinship Correlation
Monozygotic. twins 1.00
Diz gpﬁ% twins 20
Ful S|bI|n_?s 20
Parent-child , 0
GrandBarent-grandchlld 25
Half-siblings , 29
Uncle (aunt)-nephew (niece) 25
First cousins, 125
Second cousins 0625

Unrelated persons 00
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tially in comparing these theoretically derived genetic correlations with
the actual phenotypic correlations based on direct measurements of the
trait obtained on large numbers of persons in each kinship. If there is a
very high degree of correspondence hetween the phenotypic correla-
tions and the genetic correlations for the various kinships, it could
mean either one of two things.

L. Phenotyﬁic variation in the trait is largely due to genetic fac-
tors, because the pattern of kinship correlations closely parallels the
genetic correlations, as it would if all of the variation were completely
attributable to variation in genotypes.

2. Phenotypic variation in the trait is due to nongenetic or en-
vironmental influences which act in such a way as to almost perfectly
mimic the kinship correlations expected in terms of genetic theorr.
This, however, would seem like a remarkable coincidence. But it could
be argued that close relatives live in closer proximity to one another
than more distant relatives, and therefore have more similar en-
vironments. In other words, the correlations hetween relatives could
be environmental COrrelations rather than genetic correlations. En-
vironmental correlation means that persons reared in very similar en-
vironments are more alike in those traits affected by the environment
than persons reared in different environments.

Because of the conflict between these two interpretations,
geneticists look for types of kinship data that would reasonably rule out
one or the other interpretation. This means, for examBIe, comparing
the correlation between close relatives who have not been reared in
hi?hly similar environments with the correlation between more distant
relatives, or between entirely unrelated persons, who have been reared
in highly similar environments. In this way we can determine whether
similarity of environments or closeness of genetic kinship makes for a
greater correlation between persons’ 1Qs.

One other point needs to be understood about %enetic correlations.
The correlations shown in Table 3 are based on the simplest possible
genetic model. In humans, however, most polygenic traits that are of
any evolutionary, cultural, or interpersonal importance do not act en-
tirely in accord with such a simple model. Two main factors in human
genetics complicate the picture: genetic dominance and assortative
mating. But these complications can be taken into account in
theoretically deriving the genetic kinship correlations.

Dominance, which was explained previously, can occur in some or
all of the genes of a polygenic trait. Dominance reduces the genetic
correlation in some kinships but not in others. Dominance affects the
genetic correlations between parent and child, between dizygotic
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twins, and between siblings, but not between monozygotic twins or
between haIf-siinngis. It Is because of these theoretlcaII?/ expected
distinctive effects of dominance on certain kinship correlations that
geneticists can determine whether dominant genes are involved in a
particular trait.

Assortative mating is the tendency for like to marry like. The com-
plete absence of assortative mating is known as random mating, in
which there is no more resemblance between mates than would be ex-
pected by pure chance. Random mating is seen only in socially unim-
portant characteristics, such as fingerprint ridges and blood types.

The degree of assortative mating is measured by the correlation
between parents on the phenotypic trait. Numerous studies show that
the parental correlation for 1Q is higher than for any other phk/)sical or
psychological trait. In our society, the average correlation between
parents’ 1Qs is about + .45. This means that hushands and wives
resemble each other in 1Q almost as much as do brothers and sisters
who are reared together., _ -

|f ?enenc factors are involved to some extent in [Q it is extremely
unlikely that the phenotypic correlation between parents’ 1Qs does not
carry with it some ?eneth correlation as well. Parents who resemble
each other in mental ability will also be somewhat similar in the
genetic factors as well as in the environmental factors that affect men-
tal development. o

Genetic correlation between parents has two especially important
effects on the offspring generation, N _ _

1. Itincreases the variability of the trait in the population. That is,
assortative mating of parents results in a larger Percentage of families
showing more extreme deviations from the population average. Assor-
tative mating thus results in there being slightly fewer families in the
middle of the distribution of measurements on the trait and more
families nearer the high and low extremes than would occur under ran-
dom mating. In other words, assortative mating spreads out the
?enetlc variation of the trait in the population, by making different
amilies genetically more unlike one another. S

Because assorfative mating for 1Q spreads out the distribution of
|Qs, it has been estimated that the present level of assortative mating
for 1Q in the United States accounts for more than half the number of
persons with 1Qs above 130, and for four out of five of those with 1Qs
above 145. About twenty times more persons have 1Qs above 160 than
we would find if there was no assortative mating for intelligence. As-
sortative mating thus greatly affects the intellectual resources of a pop-
ulation.
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2. Assortative mating increases the correlation coefficient amonlg
siblings. Under assortative mating, the variability among all the chil-
dren born to the same parents is less, relative to the total variation in
the population, than would be the case under random mating. Assort-
ative mating does not make siblings more alike in absolute terms, but
as it increases the differences between unrelated persons, it has the ef-
fect of increasing the correlation coefficient between siblings. The cor-
relation coefficient reflects the average variation among siblings
rﬁlelative to the average variation among all persons in the general pop-
ulation.

The fact that assortative mating increases the correlation between
siblings (and also, to a lesser degree, between more distant relatives)
means that it tends to counteract the effect of dominance, which de-
creases the correlation between siblings. The effects of dominance and
assortative mating on the sibling correlation thus tend to cancel each
other. This makes it more complicated for quantitative genetic analysis
to determine the amount of genetic dominance.

The theoretic genetic correlations shown in Table 3 can be modi-
fied to show what they would be under different degrees of dominance
and assortative mating. These effects on kinship correlations can be
calculated theoretically for each kinship. If the actual kinship correla-
tions then come closer to matching the theoretical genetic correlations
when the effects of dominance and assortative mating are taken into
account, it is reasonable to conclude that the genetic model that gener-
ated the correlations successfully explains the variation in the trait.
That is how any scientific theory is validated. The theory predicts cer-
tain outcomes that cannot be predicted from other theories, and if the
predictions are borne out in fact, the theory is substantiated. No scien-
tific theory is proved absolutely, like a purely mathematical proposi-
tion, because there is always the possibility that some as yet undis-
covered fact might turn up that contradicts the theory.

Kinship Correlations

The simplest way to summarize the main evidence on the degree of
resemblance in 1Q between various degrees of kinship is bY means of a
bar graph (Figure 5) showing the median or average correlation for 1Q
found in studies of each kinship. The correlation indicates the average
degree of resemblance between pairs of persons, going from a correla-
tion of 0 (no resemblance) to a correlation of 1 (perfect resemblance).
These median correlations in Figure 5 are based on fifty-one indepen-
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dent studies involving over 30,000 kinship pairs from eight countries
in four continents obtained over a period of more than two generations
using a variety of intelligence tests.

Notice that the correlations are arranged, from top to bottom, in
order of closeness of the relationship both with respect to degree of
genetic kinship and environment or condition of rearing (together or
apart). As the degree of closeness (both genetic and environmental)
decreases, the correlation correspondingly decreases.

How close do these actual kinship correlations come to the genetic
correlations derived strictly from genetic theory, as explained in the
foregoing section? Figure 6 shows a plot of the actual kinship correla-
tions in relation to the genetic correlations that would be expected
under the simplest theoretical assumptions of no genetic dominance,
no assortative mating, and, of course, no environmental influences or
errors of measurement. It can be seen that many of the actual kinship

R elationship

. M edian Correlation
Flgure 5. 1Q correlations for various degrees of kinship. (From The psychology
of Individual and Group Differences by_Lee Wlllerman._W. H. Freeman and
Company. Copyright © 1979. Reprinted by permission.)
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correlations are not markedly discrepant even from this oversimplified
genetic model. Figure 6 also shows the hest-fitting straight line through
the data points for persons of various degrees of kinship who were
reared together and for persons of varying kinship who were reared
apart. The slopes of these lines provide an approximate estimate of the

Unrelated D7 Twins MZ Twins
Persons S Imqs )
Parent-Child

T heoretical Genetic Correlation
Figure 6. Actual kinship correlations 1(from various studies), of kins reared

to?et_her and reared apart, plotted as a function of the theoretical genetic cor-
relation for each kinship.
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proportion of genetic variance in the trait. The one best-fitting line
(not shown in Figure 6) through all of the data points has a slope of
.69, which indicates that about 69 percent of the total 1Q variance is
attributable to genetic factors and the remaining 31 percent to environ-
ment and errors of measurement,

By analyzing the pattern of differences among the correlations for
the various relationships, it is possible to get an idea of how we can
estimate the relative contributions of genetic and environmental fac-
tors. This has been done by numerous investigators using many dif-
ferent sets of kinship data.

We can gain some idea of how these estimates of the relative effects
of heredity and environment are obtained by looking more closely at
the correlations for specific relationships.

MZ Twins Reared Together

Let us begin with the closest degree of relationship: MZ twins
reared together. Because MZ twins have exactly the same genetic
makeup, the genetic correlation hetween them must be perfect, that is,
a correlation of 1. The fact that their 1Qs correlate onlr .88 means that
some nongenetic factors have caused them to show less than perfect
resemblance in 1Q. What would these nongenetic factors be that ac-
count for 1 — .88 = .12, or 12 percent of the total variance?

First off, there is measurement error, that is, unreliability of the 1Q
scores. As explained in Chapter 1, test scores, like all other measure-
ments, do not have perfect reliability. The best 1Q tests generally have
about 5 percent error variance. So we can right away eliminate that
from the 12 percent nongenetic variance, leaving 7 percent of the 1Q
variance that needs to be accounted for.

How do we account for this 7 percent? It can’t be due to genetic
differences, since MZ twins are genetically identical. Also, it can’t be
due to those aspects of the environment that the twins share in com-
mon by virtue of being reared together. Since they are reared together,
many aspects of their total environments will be the same for both
twins. These environmental influences that are the same for both twins
when they are reared together are referred to as the common environ-
ment, or CE. Those environmental influences that are different for
each member of a twin pair are referred to as the specific environment,
or SE. In other words, even MZ twins reared together do not ex-
perience identical environments, The genetic factors in the mental
geVﬁIopment of a pair of MZ twins are of course exactly the same for

oth twins.
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The CE of children reared together consists largely of such things
as the fact that the children are brought up by the same parents, who
treat them much alike in many ways, speak the same language to them
with the same vocabulary, read the same bedtime stories to them, pro-
vide the same meals, and so on. Moreover, children reared together
share many experiences. They watch many of the same television pro-
grams together, go to the same shows, visit other relatives together and

ave Sunday outings and holidays together, take trips together, play
with the same toys, look at the same books and magazines, and attend
the same classes at school. They often come down with common
childhood illnesses at the same time and sta?/ home from school on the
same days. Twins are frequently dressed alike.

What does the specific environment of each twin consist of? The
SE results from the fact that twins (or any other children reared
together) do not share all of their experiences in common. Accidents
and illnesses often befall one but not the other. They may take up dif-
ferent interests or hobbies which afford different experiences. Their
Ba.rents may try to treat their twins somewhat differently in order to

ring out and emphasize whatever little individuality they may show.
It is also likely that some part of the specific environment is prenatal.
MZ twins are not always situated equally advantageously in the
womb. One is sometimes more “crowded” than the other, or gets less
than an equal share ofoxg?en and nutrients from the placenta. Twins
are also slightly more liable to birth injuries and brain damage than
are single fetuses, and in some cases one twin is stilloorn while the
other survives. These prenatal environmental inequalities often show
up as rather marked differences in the size, appearance, and birth
weights of MZ twins—differences that are largely overcome in the
subsequent course of development, which is strongly influenced by the
MZ twins’ common genes.

All of these specific environmental influences cause MZ twins to be
slightly different in 1Q to the extent of about 7 percent of the total 1Q
variance. Thus, a simple analysis of these findings would look like this:

Source of 1Q Variance % of Variance

Common genes I A

Common environment,

Specific environment !
gasurement error 5

Total variance 100

Notice that the sources of variance that are common to both twins (that
IS, common genes and common environment) are what add up to the
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88 percent of the total 1Q variance the twins have in common. This
percentage is the same (when expressed as a proportion) as the correla-
tion between the twins. In other words, the correlation expresses the
proportion of the total 1Q variance the twins have in common.

Another way of expressing this is in terms of the average of the 1Q
differences found hetween the two members of many sets of MZ twins
who were reared together. The average 1Q difference between MZ
twins reared together amounts to about 6 1Q points. But some of this
difference is due to measurement error. When error is properly taken
into account, the average 1Q difference between MZ twins is only
about 4)4 1Q points—a quite small difference. All of that difference of
Ti2 1Q points is attributed to SE effects, those specific environmental
influgnces that are not shared by both twins. This figure can be com-
pared with the average difference in 1Qs between pairs of unrelated
persons who were not reared together, that is, persons picked at ran-
dom from the general population, for whom the average difference in
1Qs is about 16 1Q points (not including measurement error). Ob-
viously, having exactly the same genes and being reared together
results in @ much greater similarity in 1Qs than being unrelated and
reared apart. o

But how much of the 1Q resemblance, as indicated by the averaqe
correlation of .88, between MZ twins reared together, is attributable
to their common genes and how much to their common environment?
Is there any way we can tease apart these two causes of the correlation?
One way is to look at MZ twins reared apart.

MZ Twins Reared Apart

MZ twins who have been separated shortly after birth and reared
in different families have always been of great interest to geneticists.
Such MZ twins, of course, have identical genes, but do not share a
common environment, except prenatally. Since they are reared apart
in different families, they presumably do not share a common environ-
ment. For the moment we will assume this is true, just to keep the
argument from getting too complicated too quickly, even though we
know that the environments of separated twins are not quite so dif-
ferent as the environments of persons picked entirely at random from
the general population. When twins are separated in infancy, they us-
ually are not placed in extremely differing environments, although
there are notable exceptions. Usually twins are separated because their
mother died during or shortly after giving birth, or became too ill to
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care for them. The separated twins are often placed in different foster
homes by an adoption agency, which sees to it that both homes can
provide a wholesome environment with caring foster parents, even
though there is no attempt to match the two foster homes in specific
characteristics. Some separated twins are reared br different branches
of the same family, such as different aunts and uncles or grandparents,
who would provide environmental conditions that are not as different
from one another as the differences between homes picked entirely at
random. Despite this limitation, the study of MZ twins reared apart is
valuable, since no one would argue that they share anywhere near as
much common environment as MZ twins or other children who are
reared together by the same parents in the same home.

We see from Figure 5 that MZ twins reared apart show an average
1Q correlation of .74. This correlation is based on a total of 69 pairs of
separated MZ twins in three independent studies.

A simple analysis of these data would look like this:

Source of 1Q Variance % of Variance

Common genes

Common environment 0

Specific environment 21
gasurement error 5

Total variance 100

Now we can compare this analysis with the previous analysis for
MZ twins reared together. The difference between 88 and 74 indicates
how much of the correlation of .88 between MZ twins reared together
Is due to common environments. It is 14 percent. Thus, by knowing
the correlations for MZ twins reared together and for MZ twins reare
apart, we have been able to analyze the total 1Q variance into four
components:

Source of 1Q Variance % of Variance

Common genes

Common environment 14

Specific environment 7
gasurement error 5

Total variance 100

The average difference in 1Qs between separated MZ twins (not
including measurement error) is about 8 1Q points, as compared with
the difference of about 4J2 1Q points between MZ twins reared to-
gether. MZ twins reared apart, who are assumed to have nothing in
common but their genes, differ on the average by only 8 1Q points, as
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com(?ared with the average difference of about 16 points between unre-
lated persons who have neither genes nor environment in common.

Clearly, in terms of this particular analysis, genetic factors mark-
edly outweigh environmental sources of 1Q variance. Notice that the
correlation hetween MZ twins reared apart is a direct indicator of the
proportion of genetic variance, that is, .74 or 74 percent. However,
this can be regarded as an accurate estimate of the amount of genetic
variance only to the extent that there is zero correlation between the
environments of the separated twins. A zero correlation would mean
that the difference between the environments of the separated twins of
each pair is no less, on the average, than the differences between the
environments of pairs of persons picked entirely at random. As studies
of the environments of separated twins show that there is some correla-
tion between the environments of separated twins, the value of .74 is,
apt to be inflated by some unknown amount. Some part of the sep-
arated twins’ correlation could be due to some similarity in their en-
vironments, as might be expected, for example, if they were reared by
different relatives, say, one by an aunt and one by a grandmother.

Therefore we need to look at still other ways of estimating the
relative effects of genes and environment on 1Q to see if the results are
very discrepant from the analyses of MZ twins reared together and
apart.

Comparison of MZ and DZ Twins

Dizygotic or two-egg twins, also known as fraternal twins, have
also played an important role in genetical analyses, mainly through
comparison with MZ twins. DZ twins have only about one-half of
their segregating genes in commaon. (Segregating genes are those genes
which contribute to genetic differences among persons. There are
many more nonsegregating genes which are the same in all humans
and therefore do not contribute to genetic variation within the human
species.) Thus DZ twins are genetically just like ordinary siblings. As
in the case of ordinary siblings, approximately one-half of all DZ twin
pairs are of the same sex and half are not.

Nearly all of the DZ twins studied so far have been pairs reared
together. It is instructive to compare the 1Q correlation of DZ twins
reared together with the 1Q correlation of MZ twins reared together.
Both types of twins share a common environment to about the same
degree, but DZ twins have only half of their genes in common,
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whereas MZ twins have all of their genes in common. The genes that
DZ twins have in common are called, not surprisingly, common genes
(CG) and the genes that are different in each DZ twin are called
specﬁicgenes (SG). Let us do a comparative analysis of MZ and DZ

twins side by side, as follows:
% of Variance

Source of Variance MZ Twins DZ Twins
Common genes 1 8 53
Common environment |
Specific genes 0 1
Specific environment 7l
Measurement error 5 5

Total variance 100 100

The correlation of .53 between DZ twins is due to common genes
plus common environment. Specific genes and specific environment
together contribute 42 percent of the DZ variance. Now, if we assume
that DZ twins reared together share as much common environment as
MZ twins reared together, then by subtracting the DZ correlation of
53 from the MZ correlation of .88, we can get rid of the proportion of
1Q variance due to common environment. The remainder, of course,
must be one-half of the proportion of 1Q variance due to common
genes, which is .88 — .53 = .35. Recall that the correlation between
twins is due to their common ?enes and their common environment,
and that MZ twins have all of their genes in common, whereas DZ
twins have only half of their genes in common. Thus the logic of this
subtraction can be understood as follows:

Twin Type Common Genes Common Environment

MZ twins together G CE

DZ twins together x G CE
Difference  x G 0

The difference between the MZ and DZ correlations, then, is equal to
vi G, that is, one-half of the genetic variance. An estimate of the pro-
portion of genetic variance in 1Q therefore, is obtained by twice the
difference between the MZ and DZ correlations, which is 2(.88 — .53)
= .70. This value is in fairly close agreement with the value of .74 ob-
tained for MZ twins reared apart.

How reasonable is the assumption that the environment is as
similar for DZ twins who are reared together as for MZ twins reared
together? We know that MZ twins are more often dressed alike than
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DZ twins, and MZ twins may be treated more alike because they look
and act more alike in many ways. This could conceivabI% make them
more alike in 1Q. Studies have clearly shown, however, that DZ twins
who were mistakenly thought by their parents to be MZ twins are no
more alike in 1Q than DZ twins who were not mistaken for MZ twins.
On the other hand, parents tend to treat their male and female
children differently. Yet we notice that unlike-sex DZ twins show the
same 1Q correlation (.53) as same-sex DZ twins. The different ex-
periences of boy and girl twins do not produce a greater 1Q difference.

In any case, it would be difficult to argue that MZ twins reared
apart experience more similar environments than DZ twins reared
together, and yet the average correlation between MZ twins apart is
14 as compared with .53 for DZ together. The average 1Q difference
between MZ twins reared apart is only about 8 1Q points, as com-
pared with the average difference of about 11 1Q points between DZ
twins reared together (excluding measurement error). This fact leaves
little doubt of the predominance of genetic over environmental factors
in the determination of 1Q.

Siblings

Ordinary siblings, who differ in age, are less likely to have as much
common environment as DZ twins who are born together and reared
together. Yet siblings, remember, have the same degree of genetic
resemblance as DZ twins. The average correlation between sibling 1Qs
is .49—not much lower than that of .53 for DZ twins.

We can obtain still another estimate of genetic variance by compar-
ing ordinary siblings with genetically unrelated children (foster or
adopted children) who have been reared as siblings. The 1Qs of
unrelated children reared together show an average correlation of .16.
Here’s the analysis of siblings and unrelated children:

% of Variance

Source of Variance Siblings Unrelated
Common genes ¢ 19 0
Common environment - 16
Specifc genes 1w 19
Specific environment

Measurement error 5 5

Total variance 100 100
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The logic of subtracting the unrelated children’s correlation (.16)
from the sibling correlation (.49) can be understood as follows:

Relationship Common Genes  Common Environment

Siblings to?ether A G CE

Unrelated together 06 CE
Difference 'AG 0

Thus, the difference between the 1Q correlations for natural siblings
reared together and unrelated children reared together estimates half
the genetic variance, so twice the difference estimates the total propor-
tion of genetic variance, which in this case is 2(.49 — .16) = .66. This
value is lower than our previous estimates of .74 and .70. The most
likely reason for the lower value is that unrelated children who are
reared together are usualli/ adopted children, and adoption agencies
tend to favor “selective placement,” matching the characteristics of
the adopted child with those of the adoptive parents and of the other
children in the family. For example, a baby born to a college girl and
given up for adoption is more apt to be placed with adoptive parents
who are college-educated. Such selective placement slightly increases
the correlation between unrelated children reared together, and be-
tween adopted children and adoptive parents, over what could be at-
tributed to common environment alone. So the value of .66 in this case
probably underestimates the true proportion of genetic variance in 1Q.

Parent-Child and Foster Parent-Foster Child

The average correlation between the 1Qs of parent and child is .52.
Foster children or adopted children correlate only .19 with their adop-
tive parents, or even less when they are older. The proportion of
genetic variance can be estimated bg twice the difference hetween the
true parent-child correlation and the foster parent-child correlation,
which is 2(.52 — .19) = .66. This is the same value as was obtained
from comparison of siblings and unrelated children reared together. It
probably underestimates the true proportion of genetic variance in 1Q
for the same reason—selective placement by adoption agencies.

The 1Qs of adopted children show a significantly higher correlation
with the 1Qs of their biolo%ical mothers, with whom they have had no
social contact, than with their adoptive mothers or fathers. Studies of
this correlation, however, are much less ade(iuate than for other kin-
ships. The largest, most recent, and technically most adequate study,
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the Texas Adoption Project, shows a correlation of .32 hetween the
1Qs of adopted children and their biological mothers’ 1Qs. (Twice that
correlation estimates the proportion of genetic variance = .64.) These
same children show a correlation of only .15 with their adoptive
mothers’ 1Qs and of only .09 with that of their adoptive fathers’.

Finally, we should compare the correlation of unrelated children
reared together &.16), who share only a common environment, with
the correlation of MZ twins reared together (.88), who share a com-
mon environment as well as all of their genes. The difference between
the two correlations estimates the proportion of genetic variance,
which is .88 — .16 = .72,

Estimates of genetic variance differ slightly, depending on the age

of the children involved in a particular study. Younger children’s 1Qs
reflect somewhat less ﬁe_netic variance. As children mature and ap-
ﬁroach adolescence, their 1Qs increasingly reflect their genetic in-
eritance. Adopted children who have never had any contact with
their biological parents show an increasing correlation between their
1Qs and the intelligence levels of their biological mothers as the
children grow from infancy to late adolescence. It takes time for
maturation to allow the individual’s genotype to reach its full expres-
sion in the phenotype.

Heritability of Intelligence

The foregoing comparisons of the [Q correlations for various
degrees of kinship, and whether children were reared in the same or
different homes, are simple examples of how it is possible to get some
idea of the relative influences of genes and environment on the
development of intelligence. Differences among persons for a given
trait measurement, like 1Q are quantitatively expressed as variance.
In statistics and quantitative genetics, the variance expresses the total
amount of variation—that is, individual differences—amon? persons
in a defined population. Each kinship comparison that we looked at
yielded an estimate of the proportion of the total 1Q variance at-
tributable to genetic factors.

Geneticists refer to the proportion of the total phenotypic variance
that is attributable to variance in genotypes as the heritability of the
trait. It is symbolized as n2. Thus,

h2 = VG/Vp,

where v is variance in genotypes and vp is variance in phenotypes,
that is, the actual measurements of the trait, such as heignt, or 1Q.
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_ The various kinship correlations that we have just examined
yielded values of n2 of .74, .70, .66, .66, .64, and .72, giving an
average n2 of .69. This value comes very close to the values of n2
estimated by more elaborate methods of quantitative genetics applied
to essentially the same data. An average value ofn2 based on many dif-
ferent kinship comparisons is preferable to any single estimate of n2,
because, as was pointed out, any particular Kinship correlation con-
tains certain biases that will result in either an overestimate or an
underestimate of n2. For example, the correlation between MZ twins
reared apart tends to slightly overestimate n2, because although the
MZ twins are reared separately, their environments are not as
dissimilar as the environments of persons picked entirely at random
from the population. And the correlation between unrelated adopted
children sligihtly underestimates n2 because of selective placement of
adopted children, which results in those who are placed in the same
home heing slightly more alike genetically than persons picked entirely
at random from the 3eneral population. Thus the biases that affect n2
when it is determined from any given type of kinship correlations tend
to cancel out when we average a number of estimates of 2, each based
on different types of kinship correlations.

Modern methods of biometrical genetics, however, do not obtain
estimates of heritability in the simple way that | have just illustrated.
Instead of obtainin%< a number of estimates of n2 from each of a
number of different kinship comparisons, and then averaging the dif-
ferent estimates of n2, modern methods of analysis—made feasible by
electronic computers—analyze all of the various kinship correlations
simultaneously to get the most accurate overall estimate of n2 that can
be obtained from all of the data. This more elaborate methodology also
takes into account the effects of dominance, assortative mating, and
the correlation between genotypes and environments—all of which we
have i?nored in our simple calculations but which have different effects
on different kinship correlations. If we had taken these other factors
into account, there would be a greater uniformity of the estimates of
h62© although the average would still be very close to our estimate of

When modern methods of biometrical genetics have been used for
the analysis of a number of different kinships, the estimates of 1Q her-
itability have ranged mostly between about .60 and .80, with a central
tendency around .70. The variation in n2is due to a number of factors:
(1) different sets of kinship data obtained in different populations, (2) a
variety of mental tests that do not all have the same reliability, factor-
ial composition, or heritability, and (3) differences in methods of esti-
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mating h2 from the data, some methods taking, more elaborate refine-
ments'Into account, while others strive for the Simplest genetic analkls,ls
that will exPIaln,the distinctive pattern of kinship corfelations within
the {JFﬂItS 0 statlstm%I elrrog. . :

There |sa,%reat eal Of agreement amon% scientists regarding the
heritability of intelligence. The experts are not concerned with arguin
about any particular estimated value of h2 within the whole range o
most empirical studies, that is, between about .50 and .80. They all
recognize the reasons for the variations in estimates of h2 from”one
study to anothe[). The?/ ahe, ,howiever, 1gener ly In agreement concern-
Ing e,vef sunstantial neritability of intel |t‘1gnce ?nd Ig. -

Let’s look at some fairly recent quotafions from authoritative
sources. A good place to be%m is the latest edition of the Encyclopaedia
Britannica (1975, Vol. 8, p. 1148).

Concerning the extent of genetic determination in human intel-
ligence, most investigations have ){lelded heritability estimates be-
tween 70-80 percent. Since such values are relative to the population
studied and to the method of estimation, some disagreement should
be expected. It seems most unlikely, however, that genotype con-
tributes less than 50 percent of the variability and it is conceivable that
the figure is close to 80 percent.

| nave gotten a number of textbooks of qenetics and srcholog off
the library Shelf—books selected mainly for‘their recency of the promi-

nence of their authors in the fields of genetics and psychologﬁ,. What
do these authors have to say about the_heritability ‘of intefligence?
First, quotations from a number of geneticists.

That the heritability Lof intelligence] is large is ajustifiable conclusion
at this stage, although the precise value must remain in doubt for the
various reasons given.—James F. Crow (1969)

That differences between individuals in whatever qualities the [Q tests
measure are ge_netlcally as well as environmentally conditioned is now
securely established.—Theodosius Dobzhansky (1973)

Gradually, however, it has been established that both genetic and en-
vironmental factors are responsible for the observed variance in nor-
mal, measured intelligence.—Curt Stern (1973)

But in spite of . . . individual criticisms, the mountain of evidence
taken together creates a generalization that no longer seems
escapable” in and near the ‘operational environment of the white
middle-class cufture, 1Q has a strong und_erlym% enetic com-
ponent—I. Michael Lerner and William J. Libby (1976)
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The twin and other studies that we have discussed,sug%est,ed a fairly
high heritability for I?. ... All the data are consistent with a large
heritable component for 1Q.—L. L. Cavalli-Sforza and Walter F.
Bodmer (19715)

This brief summary should demonstrate that, although much remains
to be learned, there already exists a robust body of knowledge about
the inheritance of intelleCtual abilities . . . the heritability of in-
telligence is very substantial and . . . assortative mating for various
measures of intellectual functioning is high.—Gerald E. McClearn
and John C. De Fries (1973)

The relation of intelligence testing to genetic analysis has immediate
consequences. The two, of course, agree in showing, apart from ex-
ceptional and extreme situations, the primacy and preponderance of
heredity in determining mental differences between individuals and
communities.—Cyril D. Darlington (1978)

Here is what a number of well-known behavioral geneticists and
psychologists writing textbooks on general psychology, intelligence,
?nl? individual differences have to say about the heritability of in-
elligence.

The heritability of 1Q test scores is in fact very high ... in the neigh-
borhood of 80 percent.—Irving 1. Gottesman (1972)

Taken as a whole, Eenetic. influences on general intelligence appear
quite substantial. —Lee Willerman (1979)

It would seem that all studies based on reasonably reliable data and
fair-sized samples concur in indicating substantial genetic variance of
at least 60 percent underlying individual differences in phenotypic
1Q.—Philip E. Vernon (1979)

The data . . . permit two simple and unemotional conclusions: First,
score on an intelligence test shows an impressive hereditary compo-
nent. Second, the correlations of less than unity for monozy?otlc
twins, and the small but positive correlations for pairs of unrelated
Persons living together, constitute equally impressive evidence that
actors (environmental) other than ?enetlc also influence scores on
tests of intelligence.—Joseph D. Matarazzo (1972)

The fact that heritability of ability is substantial says only that the dif-
ferences in individual oppportunity and environment among white
American homes and schools of the past two generations have not
been Iar?_e enough to be the chief influence on standings in
ability.—Lee J. Cronbach (1977)
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Within populations of European origin, both the genotype and the en-
vironment demonstrably influence 1Q, the former tending under
Present conditions to account for more of the individual variation in
Q than does the latter—John C. Loehlin, Gardner Lindzey, and
John M. Spuhler (1975)

The general conclusion to be drawn from all such information, to
which there is considerable agreement, is that both heredity and envi-
ronment contribute conditions determining the general ‘intellectual
status of individuals, as measured by intelligence tests—J. P.
Guilford (1967)

Clearly, genetic factors outweigh environmental factors in causing the
wide ‘range of intellectual " ability found in human popula-
tions.—H. J. Eysenck (1979)

The general opinion of most authorities . . . seems to be that a sub-
stantial degree of genetic determination of measured intelligence can
hardly be denied.—H. J. Butcher (1970)

There is very strong evidence that “normal” variation in intelligence
as well as the more severe disorders such as phenylketonuria, are sub-
ject to hereditary influences. Intelligence is not Iinherited like money
from a rich uncle, but [Q_scores are stron%ly influgnced tIJ__y
heredity.—Harry F. Harlow, James L. McGaugh, and Richard F.
Thompson (1971)

With such general agreement among scientists, it is all the more
amazing how the popular media have so often promoted the notion
that the genetic inheritance of intelligence is a highly controversial
issue. This is not to say that there are not a few dissenters who claim
that genetics has nothinﬁ to do with 1Q differences. But they are an ex-
treme minority, as are those few who even today refuse to acknowled%e
the overwhelming evidence for biological evolution. Usually the sub-
stantive basis for their dissenting claims is fallacious or trivial, or will
not otherwise stand up under critical scrutiny. Nevertheless the doubt-
ing Thomases occasionally serve a legitimate scientific Purpose by
pointing out formerly overlooked weaknesses in generally accepted
data, exposing inadequately supported conclusions, or notin? im-
proper methods of analysis in some uncritically or prematurely ac-
cepted finding. There has never been perfect unanimity of opinion on
any scientific 1ssue. But that fact does not contradict the consensus of
the vast majority of those scientists who base their conclusions on the
preponderance of the evidence. o .

In reviewing the several most recent Kinship studies, two be-
havioral geneticists at the University of Colorado have indicated a dis-
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creﬁancy between older and newer data. The most recent studies show
higher correlations, by about .10, for DZ twins, which, when used
with the correlation of .86 for MZ twins to estimate heritability, yield a
lower value of h2, closer to .50 than the older data’s estimate of about
.70. Other r.ecently reported Kinship correlations %nontwin siblings,
parent-offspring) also differ from older studies in such a way as to yield
estimates of n2 closer to .50 or .60 than to .70. The Colorado in-
vestigators state, “Although we conclude that the new mental test data
point to less genetic influences on 1Q than do the older data, the new
data nonetheless implicate genes as the major systematic force
influencing the development of individual differences in 1Q. In fact,
we know of no specific environmental influences nor combinations of
them that account for as much as 10 percent of the variance in 1Q”
(R. Plomin and J. C. Defries, “Genetics and Intelligence: Recent
Data,” intelligence 4 [1980]: 15-24).

The discrepancy between the older and newer data is not yet un-
derstood and seems to have nothing to do with the quality or quantity
of the data or the methods of analysis, although the newer data have
not been subjected to as thorough biometrical genetical analysis as the
data of older studies, about which there is now considerable agreement
and which I have presented in the Preceding paragraphs. The more re-
cent data’s DZ twin correlations of .62 and nontwin sibling correlation
of .34 (as compared with the older studies’ average correlations of .53
and .49, respectively) seem rather Fuzzling and anomalous. Although
these new findings are not yet well understood, fortunately there are
currently a number of large-scale kinship studies in progress, which
should clarify the picture within the next several years.

Heritability of Intelli%eance versus Heritability
0

In discussing heritability, is there any point in drawing a distinc-
tion between the heritability of intelligence and the heritability of 1Q
scores? All studies of heritability are based on 1Qs or scores from
similar tests of cognitive ability. 1Qs, or scores on any particular test,
however, are only imperfect measures of intelligence. For one thing,
tests do not have perfect reliability. In even the best tests, measure-
ment error constitutes at least 5 percent of the test score variance, and
it is usually closer to 10 percent. Also, any one test usually measures,
to some extent, other factors more or less peculiar to the particular
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test, in addition to the general intelligence factor, 3, which is commaon
to all comﬁ)lex mental tests. There is good reason to believe that g i
more highly heritable than the small specific factors peculiar to each
different type of mental test. Then, too, children’s 1Qs and other test
scores fluctuate somewhat from year to year between early childhood
and adolescence, whereas the individual’s genotype for general in-
teIIi(]lence does not fluctuate. These three sources of contamination in
single test scores—measurement error, factorial impurity, and year-to-
year fluctuation of test scores during childhood—can be taken into ac-
count statistically. When this statistical correction is performed, it
raises the estimates of IQheritability by at least 10 percent above what
it is when the heritability estimate is based on a single 1Q test given to
individuals on a single occasion. If what we are mainly interested in is
notjust a particular 1Q score, but the general mental ab|I|t¥ that a per-
son manifests over an extended period, the genetic part of the variance
of that ability in the population is considerably greater than the en-
vironmental part.

Misconceptions about Heritability

Immutability of Trait

Probably the most common misconception about the heritability of
1Q is that high heritability ensures immutability of 1Q. This is false.
High heritability of a trait does not necessarily make it unchangeable
through environmental means—in individuals or in populations. On
the other hand, the misconception that high heritability implies im-
mutability has been so much warned against in recent textbooks as to
leave the equally false impression that the heritability of a trait has no
bearing whatever on its mutability by manipulation of the existing en-
vironment. So just what, in fact, does heritability imply about the
susceptibility of a trait to environmental change?

Consider what heritability essentially indicates with respect to a
trait. It indicates that ﬁroportion of the individual variation
(“varlance”gl in the trait that is caused by variation in individuals’
genotypes. Since an individual’s genotrpe IS determined at the mo-
ment of conception and is not susceptible to environmental manipula-
tion, the genotypic determinants of 1Q are, for all practical purposes,
immutable. So-called genetic surgery, which aims to directly alter
single genes, is still in its infancy and is virtually out of the question for
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polygenic traits like intelligence. The individual variation that is con-
tributed by the environment is the complement of the heritability,
minus error variance; this is the environmental variance. For example,
if the heritability of 1Q is .70, and if there is .05 variance due to
measurement_ error, the proportion of environmental variance then
will be 1 — .70 — .05 = .25, The environmental variance is that part
of the variation among individuals’ 1Qs that is caused by variations in
all of the environmental influences that affect 1Q to which they have
been subjected throughout their development.

But now we must take a closer look at this environmental variance.
Many geneticists prefer to call it nongenetic variance, because the
term “environment” ordinarily has a narrower connotation than it re-

uires in this context. People tend to think of “environment” as only

the cultural and social surroundings a child is brought up in—the
socioeconomic status of the child’s family, the educational level of the
parents, the number of books in the home, and the like. But the
nongenetic variance actually includes all sources of variance not con-
tributed by the genes, and this includes much more. What we or-
dinarily think of as an individual’s environment is like the tip of an
iceberg. The sum total of the environmental effects that go to make up
the nongenetic portion of the 1Q variance is largely unseen.

First of all, these nongenetic effects begin in the womb. The
mother’s age, health, smoking and drinking habits, nutrition, and
number of previous pregnancies are a few of the many prenatal envi-
ronmental factors. Perinatal factors—the circumstances surrounding
the birth process—and the child’s entire health history from birth on,
the number of older and younger siblings in the home, and in-
numerable other factors, all contribute to the environmental variance.
Any one of these influences may, on the average, contribute only a
minute fraction to the total environmental variance. Hence they have
been termed microenvironmental factors. But there are so many of
these small influences that altogether they constitute a sizable propor-
tion of the environmental variance. Because these microenvironmental
influences are each so small and get together so numerous, they are ex-
tremely difficult, if not impossible, to bring under our control. Yet
widespread improvements in general nutrition and health care during
the past century have had generally beneficial effects on children’s
growth rates, physical stature, and mental development. Because vir-
tually everyone In the entire pogulation has benefited about equally
from these improved conditions, however, they have produced a rise in
the overall loopulation average on these physical and mental traits
while scarcely affecting variation among individuals.
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We can speak of these kinds of environmental conditions that affect
nearly everyone about equally as the average environment. But the
average environment does not show up in a heritability analysis,
because it does not constitute any part of what we refer to as the envi-
ronmental variance. In any given heritability analysis, the environ-
mental variance is the result of the deviations of every individual’s en-
vironment from the average environment in the population at that
time. Thus the environmental variance—which is about 25 percent in
the case of 1Q—reflects only those environmental deviations from the
population’s average environment that are actually manifest in the
population. The analysis does not and cannot tell us anything at all
about potential but presently nonexistent causes of environmental var-
lance in 1Q (or any other trait). Even if the heritability of 1Q were 100
percent, theoretically we might discover some entirely new factor—call
It Factor X—which when “introduced into a person’s environment
would raise his 1Q by, say, 30 points. If we gave Factor X to some
people but not to others, we would thereby create new environmental
variance, and a proper heritability analysis would show that the 1Q no
longer had 100 percent heritability. Some of the total variance in 1Qs
would then be attributable to the new Factor X, which now is a source
of environmental variance. Factor X contributes to environmental
variance only hecause some people in the population enjoy the benefit
of Factor X, and therefore deviate positively from the average of all the
environmental factors that actually affect 1Q while other people are
deprived of Factor X and therefore deviate negatively from this
average. But if now we give Factor X to everybody in the population
and thereby raise everyone’s 1Q by 30 points, then no one will deviate
from the average environment that affects 1Q and the heritability of 1Q
will again be 100 percent.

In brief, the nongenetic or environmental variance reflects only
those actually present environmental differences that affect 1Q among
Persons in a s?ecmed population. Not all kinds of environmental dif-
erences will affect 1Q and of course those that don’t are not reflected
in the heritability analysis or the environmental variance. Differences
in people’s dietary habits are certainly an environmental difference,
but such environmental variation in the United States is quite in-
significant as far as the 1Q is concerned, assuming that the dietary
variation does not include malnutrition (see Chapter 5).

Thus, heritability anaIKsrs of 1Q does not reflect the effect of the
overall average quality of the environment. It can reflect only those en-
vironmental effects that are deviations from the average environment.
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Knowing the heritability of 1Q tells us, absolutely nothing about as yet
nonexistent environmental factors—biological or psychological—that
rﬂrght concerve%bl alter the 1Q but that do not currently contribute to
the"variance of |

Given the environmental factors that do] in fact, contribute to the

gercent envrronmental variance in 1Q how much room oes that
give us for changing 1Q b envrronmenta means?

Assuming that we could identify and control all of the environmen-
tal factors that are responsrble for the 25 ercent nonheritable varrance
m \ —averyu realistic assumgtron | ee —\e g L m]a%some
air dramatrccancrres In people’s 1Qs. | vve] ul take the 20 per-
cent” of the porr]JuIa lon who ex erienced the [east favorabe en
vironments for the development of intelligence, and give them instead
the environments of the 20 percent of thé population who grew up In
the mo}s]tf vorable environments, their averade 1Qs would be about 2
rlrvorﬂts Eer And_1f we could force the 20 ercegt of the pog ation

the"best environments to grow up instead in the worst en-
vironments, their 1Qs would be dbout 2 pomts lower. This calcula-
tron assumes that there is no correlation between people’s genotypes
for intelli oence and their environmental con trons oorer
enotmjes or mtellroence tend to occur more frerhuent [* In poorer en-
vrron ents for intellectual develooment then movi 9 ersons
found In the worst environments to the best environments will not pro-
duce as large a gain in 1Q. For the same reason, moving the people in
tpglpels Senvrronments to the worst would not produce o large a loss in

We_can ao reciate the tg)redommance of genes over enyironment in
determining §varratron hypothetically giving to the 20 percent of
the persons with the poorest genotypes fort e deveIopment of 1Q the
genatypes of the 20 percent who are most favorably endowed. This
would raise their I(%s bg/ a averaeo about omts—or about 75
percent more than the nalopous nvrronmenta am uatron

What if, by some magrca stroke, we could comp eteywr e.out all
types of environmental Variations that contribute to'differences in peo-
ple’s 1Qs? Everyone would then have deveIo%ed in whatever was the
average environment, To what extent would this complete elimination
of environmental varrance make Tpeop e’s 1Qs more alike? In terms of
averages, everyone with an | 80 would Increase up to about
83, and everyone with an 1Q of 120 would decline to about 117,
short, the difference between the two grouRs 1Qs would be reduced
only about 6 points. Such equalization” of the environment for every-
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one thus would not greatly reduce individual differences in intelli-

+ ﬁﬁhrs hrpothetrcal deduction is consistent with the finding that an
assortmen of children who are reared from mfano under guite_uni-
form con |t|ons str show as much individ ua differences in 105 as
ﬁ ren Pﬂrc ed random romHn g r uatrn It would be
ar tor agine how soclety could feasi ){ ugpc ildren in"more

y simi renvrronmena conditions han ose found In an or-
o{ ana e or an Israeli kibbutz, where children are reared communaIIY

et the variance of 10, In orphanages and kibbutzim is not a[tprecraby
different from what it is in the general population. Genetically un-
re ated c ildren nf]ho are reare in the same home together frcim In-
fancy differ, on the aver ga] tjt 510 Rornts Qrot dnﬁudmg
mea urement error), WhIC |s rey ess than the average differenc
etweencr ren picked at random’from different homes:

Clearly, mere reaIIocatrng children to different macroenviron-
ments among th ose already in existence would not have very marked
effects on th ir 10s. Differen ges in the exrstrn(l] macroenvrr nments
just don’t make allthat uch g‘ence inl s trsmostlﬁ/ {ences
n oenot es that make ? Brences, aong with a t} Inag-
vertent |croenvrronmental actors which operate even within envi-
ronments that are made as uniformly alike for children as would seem
humanly possible.

Individual versus Population

It is often claimed that the genetic and environmental factors that
shape the phenotype are s mextrrcabl united as to make it.com-
Elete g Impossiple’to determrne thel reIa \ rm or nce. This miscon-
eption arises from canfusing two strnctt a5the development
of atrart in asrn?Ie Individual and (2) drfferences in the trait among
varrous individuals, measured as the variance.

T0,be sure, no indrvidual develops any characteristic without some
brolo%rcal sybstrate traceable to genetrc Inheritance. And no individual
develops with out an envrronme t. The very existence of an organism
een on hoth heredity and environment, without whichi there
wou |l simply. be no organism. In this truistic sense heredity and envi-
Ironmentlare mdeedhrnexrt]rrcablle anét Roth are equa h{ |mFortac% Intgl
igence, ljke er physical of behavioral characterjstic.of the indi-
gr?ua deveil gs In apb}/ logical substrate through the individual’s
interaction with the physical and social envrronment
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But that is a quite different point from the question that heritabilit
analysis attempts to answer. It Is concerned not with how a trait devel-
0ps n an individual, but with how much of the observed variation
among individuals is a result,of variation in their genotypes and how
mucg 15 a result of vanat}oR in the non en%tm factOrs thiat have influ-
enced the development of the trait. As We have seen in the preceding
sections, the methods of quantitative %enetms can give Us an answer t0
this question.. Trouble arises onI?/ when the answer and Its inherent
logical limitations are not properly understood. _

Heritability is often said to be a population conce[)t_, without any
trﬁlr%\e/aov%e Sto ndividuals. This is both true and false. It is true only in

1 TKere IS nQ way Ao ?etermlne the heritability of a trait from the
studgl of a single individual. _ o

. Herltablll_tx 1s.expressed in terms of variance—that is, differ-
ences between. individuals—and these differences are expressed in
terms. of individuals” deviations from the mean or average of some
specifieg pogulatlon of which they are members. In practice, of course,
We stu,d>(_ Just a sample drawn from some pogulano . But the methods
of statistical inference, If rigorously followed, permit us to generalize
our ¢ nflusm s from the sample tothe population, with somé specified
probavility of error. o _
3. The estimated heritability of a trait is dependent on certain
characteristics of the population in which it is determined: (1) the
amount of genetic diversity in the \E,oh)ulanon and gz{ the dive Slt?/ of
relevant environmental Inflyences with respect to the trait in question,
For example, a population in which there is very little environmental
variation of the Kinds relevant to mental development would show less
total variation in 1Q, but the heritability of 1Q would be higher than it
could be in the same Pg ulation if theré were increased environmental
diversity. In other \‘v? , as the envwonmentail conditions affecting |
become” more equal for everyone in the population, the remaining |
variation, aIt_hough It s less, is more a result of genetic differerices.
Thus, very hl(%h eritapility does not necessarily mean that the trait in

Uestion is not susceptible to environmental influences. It could mean
that there is very little varjation iamong Rerson_s In the population In
th,? environmental fact?rs llhat Influence the trait. These f%tors,,then
will affect the average level of the trait in the population, but will not
contribute much to The variance of the trait in the population, which
will be largely genetic. N
A (00 ex%mple of this is hel%hﬁ. The knO\évn nutrltl?nal factors

that can affect neignt are now so equally available to virtually everyone
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n industrially developed countries that verey little of the variation in
height Is attfibutable to nutritional differénces. The heritability of
height has been determined to be about ,95; that is, 95 percent of the
variance in height is due to ([;ene_tm variation. Weight, on the other
hand, Is much_more sensitive to differences in dietary intake and other
Iving habits. The heritability. of weight IB ogley abqut /5, .

. Now, the fact that herita |I|tx carnot be determined or interpreted
without reference to a populatin should not be misconstrued to imply
that it has no relevance to individuals. The logic of heritability analysis
Permns s to conceptualize an individual’s i) enotypic deviation {P )

rom the po}PuIatlon, s average phenotypic value as having two compo-
nents: (1) the Indiyidual ds netic. d waélor],gG?]from the (ipéjlallo.ns

verfa%e netic varue,an, 2) the indivjdual’s e wopmen% evhatmn

2/_ J m,teh ogu atiop’s. average environmental va He. us, the In-

Ividual’s phendtypic eviation can be conceptualized asP = G + E.
In the case of 1Q; the value of G in this formula can be thought of as
the average. deviation from the population mean of 1Q 100 of all in-
dividuals With 3 given genotayPe under all of the environmental condi-
tions that exist I the WUI tion. In other words, G Is the average ef-
fect, jn gl existing environments, of a partjcular ?nog)/[Pe on 1Q.
~ The full"range”of phenotypic Values'In the poptlatiar correspond-
ing to a given genotype is térmed the reaction ran%e of the gen_otyPe.
The reaction fange” may differ for various genotypes; that is,” the
phenotypic te>ip,re]§|5|on 0 shome enotypes may be more sensitive to
environmental influences than ofhers.

Simi ar?y, the va?ue oflE n tﬂe ?ormula,P = G + E can be thought
of as the avera%e effect of a particular environment on 1Q for individ-
uals of all the different rqenotypes In the population. The fact that we
can dlrectIY measure only the 8henoty ic deviation P in anz/l individual
and cannot actually measure Gor E,"however, does not invalidate our
conceptyal model 0f the individual phenotypic deviation as being com-
Posed of the sum of a genetic deviatjon and an environmental devia-
jon. \We know that for'lQ the geneﬂc deviations, on the averaﬁe are
consiglerably greater than the efivironmental deviations, such that the
?en?nc varigtion in the Ropulaﬂon contributes about 70 percent of the
otal 1Q variance and the environmental variation contributes about
25 percent, with the residual 5 percent of the variance due to measure-

ment error. . . . . I
qt |s_t?1eoret|ca,lly <Sossmle fq derive an estimate of an individual s

enotypic value, 1f'you have his phenotypic measurement and know
ﬂ1e n%%n of the pop)L/J ation ofwfugh he %Z% member and the heritanil-
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ity of the trait in that poBuI,anon. In the case of |Q, with a population
mean of 100 and a heritaoility of .70, a person with 1Q 130 would have
a genotyplc, deviation of .70?30 —100) = 21, The person’s environ-
mental deviation would be 5_%130,—1 2 = 1.5. Thus, not including
measurement error, the individual’s genetic and environmental devia-
tigns, plus the population average, add up to the phenotsvplc value of
1285, Measurément error contrifutes the remaining 1510 points.
. But this estimation of a person s,t[)enot Fnc value is merely.an exer-
cise In quantitative genetics. While it may have some instructive value
theoretically, there is really no practical Value in making such calcula-
tions. The Teason is that there is nothing we could do with the theoret-
ically estimated figures that we could not do just as well with the plain
Q Scores, If we Mmade these calculations for manY persons, the rank
order of the estimated genotyglc and_environmental values would be
exactly the same as the_rank order of the actual 1Qs we started with.
The éstimated genotyFJc and environmental values would show ex-
actly the same Correlation with any other variables as would the raw
Qs themselyes, so.nothing at all in.the way of statistical redlctlv?
power would be gained by”using estimated genetic or environmenta
components. Now, If we_could Teally know the true. genetic or en-
vironmental values of a given individual, rather than gust a statistical
estimate of them, that Would be a different story altogether. These
would have predictive power independently of thie 1Q tself. Also, it
should be realized that the estimated (lqenotyRm values |n this case have
a Very wide mTr |q of error, Eﬁtlmaed enotypic values are, on tge
average, only sli t;{closer o the true genotypic values (which we do
not kiow) than are the 1Q scores themselves.

Complications of Heritability Analysis

The picture, of heritability analysis as presented thus far is some-
what oversimplified, because’l have avoided five potentially complicat-
|n% factors: assortative matmg dominance, eﬁ|st,a3|s, enotyge-enw-
ronment correlation, and gen ttyﬁe-enwronme t mterilc lon. They do
not make a tremendous difference, but a technically sophisticated
analysis.must consider them, It is beyond the scope of this chapter to
explain just how they are taken into"account in heritability analysis.
However, | can say énough about each of these factors to glve redders
some idea about how they can potentially complicate genefic analysis.
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Assortative Mating

Positive assortative matmg is the tendency for mates to resemble
one another in certain characteristics. The degree of resemblance in a
%v_e measyrable trait Is expressed by the corTelation hetween mates,
hich 1S referred to as the Coerficient of assortative mating.
_It.s0 happens that, in our society, assortative matlnlg 1S higher for
intelligence'than for any other trait.” The average correfation Between
husbands’ and wives’ intelligence test scores in all the studies reported
in the literature is + .43. Some of these carrelations were determined
In samples with a fairly restricted range. of 10s, I|k1@ college students,
which woula lower th average carrefation. And of course, measure-
ment error also lowers the correlation. Therefore I,eshmat&,that afﬁr
correcting for these factors that weaken the, correlation coefficient, the
true degree of assortative mating for mtethence In our total popula-
tion is probably best represented by a correfation close to .50. (Height
als0 shows a far de&/r,ee of assortative mating—about .30.) This means
that hushands and Wives are anout as much alike in 1Q as’brothers and
sisters, The average difference in 1Q between s?ouses (8 hetween sib-
lings) 1s about 12 points (excluding meaurement error). Injust slight]
more than haIf_%f married couples, Hhe male has’the hlqher |
because men with very low 105 are less likely. to marr\( nan are
women Wlthacomﬁara ly low 1Q_ and women \ith very high Qs are
less apt to marry than are men with the same high 1Q; .
Assortative mating in a population has two main effects: (1) it in-
creases the total varidnce of 1Q in the population and (2) it increases
Kinship correlatjons. Assortative matm% ( redoes not affect the mean
|Q of the gopulatlon,. Under the, prese dePree of assortative matln%
for 1Q the total variance of 10 is some 100 15 percent gﬁeater tha
would be the case if the parents of the present generation™had not as-
sortatively mated for intelligence. Assortative mating thus favors the
stratification of intelligence 'in the population. The increased genetic
variance. due to assortative mating Is rather easily taken account of in
heritability analysis. Assortative Tating increasés the heritability by
mcre%sm the geneﬂc differences petween famjlies. _
. The fact that there Is such a hl?h degree of assortative mating for
intelligence is of sociological as well as génetic interest. For gne thing,
it means that people puta higher value on this trait than op almost an
Othﬁi‘ People ar parUcuIT]r %bout mar%n someone whase level of
Intelligence seems to match their own. They may trade off a certain
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amount of intelligence, but not too much, for other desirable_ charac-
terrstrcs dm their mates—personality, good looks, money, social posi-
jon,_an

Obviods (iy peoHIe don oaro nd |vrn IQt sto therr Rro
ective mafes, an fewe t]err % venr 0
now what 1t 1S, S0 how (s the egree 0 assortatr ng for
Intel Irgence come about? Three mam fac ors are 0 eratmg

First, most people have some fairly accurate notion of their own
mteIIrgence and can make equally accurate assessments of another per-
ons Intelligence on rather short aﬁ uaintance. \We are es eciall
ertedwe vveenc?unter persons who seem very different from ou-
selves In their general alertness, range of knowledge, understanding of
things, developed skills, articulateness, and the Tike. Persons whom
one perceives as intellectually deviating too unfavorably from one’s
self-gstimate are Juled oot as Prospect)ve Mmates,

Second, certarn S0Ci mstr utions rmg together persons ofsrmrlar
intelligence, The educational sxstem is the’ primary agency n this. B
the tire children reach hrﬁh school age the?g have aIready een consid-
erably sorted out bY Inte |gence Ievels The brightest puprs are sel-
domin the same classes wrt te Ullest, and efrrends r s—wrt
others of either sex—that develop in high'school already sh owa oo
deal of assortment for rntellr%ence High school dropouts tend t
with other dropouts. Those wno do graduate from hr hschool but o
not qo on to coIIege tend to socialize wrth each other. Those who go on
to c0llege are sorted out even more In term? of scholastr%aptrtud% The

anlest geneyal yﬂet int hrﬂh%selecérve col egesw here they are thrown
togeth r with others like them. And so on—all at the same time that
young people are approaching marriageable age. Under these circum-
Stances, a person’s circle of acquaintances, from which he is apt to find
amarrrage partner, will havel sthat faIIwrthmaIrmrted range of the
tota] distribution of ingell rg% ce |n the genera go ulation. The (rob
market has a similar effect rrn?mg together people with more com-
parable levels of education, abifity, com etence and interests. The
Place of work likeschool and college, affords individuals the oppor-
unity to observe and make better assessments of one another’s capa-
bil rtres rrhwafys th% might not be manifest in castﬁrl social encounters,
Among rstt Ings that a y oung woman wishes to know about a
young man she is dafing are the extent of his schoolrn? and what Kind
of work he does. These"are inexact but nevertheless arrI% %ood Indi-
cators of intelligence level. If the woman is at the age of thinking seri-
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ﬁ‘ ey about marria e] the nswer vvrlé usualty make rir]ruch more of a
rence than antgt | ecould iscover” about the man on the
ancefoor or at 3"cock ar part
A third factor In assortative ‘mating is much less important in the
overall picture, but should be mentioned nonetheless, This is the fact
that in middle- and up per Cl arss% rtgrgrlre)slv there are raet oev(r stronlgtsanc
0ns against marria e
aboutsg Mrd‘dle cIasg parents of a child wr% marked be?ow
average regard the prospect of his marriage wrth consrderable anxrety
partly because of the more likely unpromising qualities of the marriage
artner whose |Q may not be” much differént, and artlp because of
he Jikelihood of & future burden to the fa{nry If there afe % spnn
anous ucements p pmarry are often’ made, W\'[ the resiit
that, mtewhrte mid (pass as we move down the 10 scale, t)
marna?e rate declines rapr IP]/ below 1Q 80 and is practically negligible
below TQ 70. Indirectly this has the benefrcral effect in each generation
of “siphoning off” some ofthe enes for low intelligence ana thereby
flrrTrhtIy raising the av ra of the middle-class segment of the po
atlon Most arng e een persons In the Iowr% eofI% g]ener
come from families’ of low Socioeconomic Stafus sons Rn f
0 to /0 do not stand out as conspicuously drf erent in a family
or neighborhood where the average 1Q IS generally low. An incompg-
tent of unemployable couple of low sociogconomic status who cannot
support their-own children do not threaten a frnancra urden for their
OWn parents, beciausete can ob darn welfare aig nirt outteCOm
unction or sogjal stigma that would deter most middle-class, families
nhis state of affairs promotes the social stratification of intelligence.

Dominance and Inbreeding Depression

Genetic dominance was referred to earlier as the fact that certain
a IeIes ialternate forms of a.gene) at a given locus are dominant over
oth eraees termed recessrve? at the Same locus. A dominant allele
combined with a recessive allele at the same locus has the same effect
on the trait as two dominant alleles,

Probably some large fraction of the alleles that enhance intelligence
are dominant, with the result that some proportion of the varjance in
|Q is attributable to the increment of intelligence that arises from the
combinations of dominant and recessive “alleles. These so-called
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dominance deviations make up the dominance variance. Quantitative
%enenc analyses estimate the dominance variance to constitute about
5 to 20 percent of the total variance in 1Q. _

The malin effect of dominance IS to decrea?e the _correlatl(in hetween
R,%re ts and their offspring and between full ﬂblmgs (fnc udnw D|Z

Ins). Dominance reduces, the parent-offs r_m? correlation slightly
more than it reduces the sibling correlation. This fact, which can be ex-
plained by genetic theory, provides one means for detecting the
Prese_nce of genetic dominance. Another means is the fact that thé cor-
elation between half-siblings gchlldren with only one [far,ent in com-
mon). If‘ reduced by dominanc m%re than 15.thé correlation between
full siblings. Without dominance, the correlation between _haIf-S|bI|n?fs
should be“equal tojust half the correlation between full siblings. A half-
sibling correlation”thaf is less than half the full-sibling corrélation in-
dicates the Presence of dominance. For reasons too commmated {0 eX-

glaln here, Tour Hm?s the difference between the full-sibling correlation
nd twice the half-sibling correlation estimates the proportion of
dominance variance,

_ProbabIY the most dramatic evidence for the recessiveness of low in-
telligence is the phenomenon known as m_breed_mg depression,
Everyone possesses recessive alleles at many loci on his chromosomes,
When there are two such recessives at the same locus, they detract from
the Individual’s intelligence, or at least they fail to ennance it. But that
would involve one’s réceiving a recessive dllele at the glv_en logus from
each parent. Fortunately, however, each parent’s recassive alleles for
any polygenic trait, like intelligence, are scattered more or less at ran-
dom on"fhe chromosome’s laci, so there is ittle chance that very many
of the recessive alleles inherited from one’s mother and father"will be
matched up at the very same loci in one’s own chromosomes. More
otﬁn, at any glyﬁn locUs, a rec?fswe allele mhente% from the mother
will be Ralred with a dominant allele inherrted from the father, and vice
Versa. A recessive é)lus_a dominant adﬂs up to the same_en ancwr\]g ef-
fect as having two dominant alleles at that locus. And so it is over many

0Cl.

But if there is mbreedmg, that is, mating between a man and a
woman who are_ closely related to one anothér %en?,ncall —sUch gs a
brother and a sister, 4 father and a daughter, Or first cousing—then
there is a mych higher probability that their recessive alleles will be at
Identical loci becalise these alleles were inherited by both mates from
common ancestors only one or two generations“removed. Cone-
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t1uent 0y their offs nn% wjll inherit many more unfortunate combina-
tlons ftwo recessive alleles at the sameloci than If their parents were
genetically unrelated.

When' the degree of mbreedmg I S0 close as to be termed in-
cestuous as between father and daughter or brother and sister, the
resu thcan be catastr ph|c not o h/fo#the offTstnn smtelhgence but
forot er tralts iaswe Studlesot% rin ncestuou matings
sowamare Mtncreased rateoP SIC Ib| h defectsaswell as men-
tal etuencY early one-third of the offspring from such incestuous
matings are 100 defectlve physically or mentally, to be placed for adop-
tton eayare usual ycare for in institutions. [t is not a surprising
act hhat strong tahao |nst Incest has existed | In every human sock-
ety roug ut Tecorgle 8%

Lesse 0grees Of Inbreeding, as hetween first cousins or second
cousing, also™ involve some “greater-than- ordtnar%/ genetic risk.
Therefore, n many places the la forbids marriage between cousins.
Studies have shown that the offs nn of first- and second- cousm
matings are somewhat hSIC % era ave lower | sgon
average about3to4tﬁ)| S lower tanc ren born o en tlca?{
unrelat E;Jarents his remains tfu eevena ter contro Ing for suc
factors reI ted to chtldrensIQ as the parents’ soclal class, &ducation,
age_and occupation.

The results of a number of studies of the effects of mbreedlnP |eave
little doubt about the existence of recessive aIIeIes for low intel gence
and ofdomtnant alleles for supenor mtelhgence It s a point of interest
that according to the genetlc theory of evolution, the qenes for those
traits which Confer s me advantage for survival in the process of
natural selection ten to develop omtnance Thus the evidence for
domlnance of the all eIes that enhance intell | ence suggests that human
Intelll qence IS a rou of our species’ hi I%glcal volution throu%
natural selection, wh| generthP favored Iindividuals who possessed
more of this trait,

Epistasis

When the phenotypic expressmn ofa gene at one locus in one ofthe
individual’s chromosomes is modified by™a gene oc froytnga ifferent
locus on the same or angther chromoSome, the effect i known as
epistasis. The effects of epistasis are practically indistinguishable from
those, of dominance, and in most %enetlc ﬁnalgses the little variance
contributed by epistasis gets thrown in with the dominance variance,
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|ts.effect is to lower all kmshlg cqrrelations, with the exception of MZ
twins. Some geneticists are now beginning to_entertain the possibility
that epistasis nas been underrated in past estimates of 1Q heritability
and that it may account for some part of the 1Q variance we have
forme{I)G aétr,lbuted to environment. Quite Ia}r]ge ephstatlc deﬁgcts have
be?n ound [n some sP_eueso animals, whic c%n estﬂ led. In con-
trolled breeding experiments. But our present numan mshllgz data,
without such experimental control, afford virtually no possibility of
figuring out the amount of variance in 1Q contributed by epistasis.

Genotype-Environment Correlation

There is a correlation between genotypes for mental abilities and
the environmental conditions that affect their phenotypic expression, A
?re_ater-than-chance number of children with genotypes for superior in-
elligence are horn to parents who can provide a'more favorable en-
wronmen% for mental development. ‘And a fgreater-than-chance
number of children with relatively poor rqen_otypes, or Intelligence ?row
ug In homes that afford ittle intellectual stimulation. The effect of this
s0-called genotype-environment (G-E) correlation 1s to make the
bright bnghter and the dull duller,"thereby increasing the . total
variance of 1Q. It also tends shghtIP/ t0 increase k|nsh|F correlations.

Estimates of the percentage of 1Q variance accounted for by G-E
correlation range from o fo 20 percent, depending on the particular
kinship data ana,I%/ze,d and the method of_analXS|s. Some analyses in-
clude the contribution of G-E correlation & part of the “genetic
variance, and some Incluge it with the environmental variante. Of
course, it is not strictly either one or the other. But a certain part of it
could éustlflably be considered inseparable from the genetic variance,
,eciiuesome art of the G-E correl%u N is created eythe enot}/pe
itselt. To some extent he genot e Tasnions Its own énvironment in
sucn a way as to amplify Jts ow Ehenotyp!c expression.

To understand this, it is useful to reco?mze three kinds of genotype-
ent\uronment correlation, which are now termed passive, reactive,and
active.

Passive G-E correlation is completely imposed by ciycumstances in-
?epengfnt of tne mdmduah Su h%s%e ng orn mt? a fav%rable or up-
avoranle environment. The child has fo control over his Ra_ren_ts
socioeconomic status, their education or qccupation, or their in-

telligence. In principle, this type of G-E correlation could be wiped out
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completely by taking all newborn babies away from their natural
arents and randomI?/ redrstnbutrn them to foster ﬁarents
Reactive, G-E corfelation, however, would remain relatively unaf
fected by this maneuver. Children with different étenotypes are treated
somewtiat differently because of their genotypic differénce. A brighter
child will stimulate more mteractron and more sop histicated conversa
tion romteadutIs rb r childre narg nd him, ang thrf In turn
acts as }oosrtrve eedoack™ for the “child’s cogntive develo menA
Parents unconsclously tend to give a brighter child more advance
complicated, or demandrnq toys, and ask him to do things they
wouldn’t think of asking a Tess capable child. Teachers, 0o, hehave
drfferent Cy toward children depending on therr gercerved abrlrtres
Dra at e othrs are 0 be seeﬁ inth ecae of some unusuay
n]e e|r arents or tecers oa ut 1o Cu h\ﬁte the
ent msome esevntotene c eot er children i
amr The great cellist Pa oCasas ISplayed so great @ musical
grft asa chrld that his parents made reat sacrifices to Send him to the
est music teachers they couId frnd nd the great mathematrcran Kal
Friedrich Gauss, the ‘son 0 a] bricklayer, Was so math e[natr aIh
grecocrous as a schoglhoy that his amazed schoolteacher enq sted t
ervices 0f a university Student I mathematics to tutor the young
(Gauss, who while still in his teens was recognized as one of the world
greatest mathematicians,

Thus the social environment reacts differentially to drfferent in-
dividuals, partIy because of the drﬁerences in their genetrc endowment,
and this works to m the di een(ies amon%p eno d/h)

Active G:-E corre tro is completely. beyond ‘our control in any
humane environment. It resuls from the individual’s actively seIectrng
and creatin envrronmental conditions that reflect the individual’s
Fenot ype. The musrca ly gifted child spontaneously Pays more atten-

lon t0 sounds an musIC, Whether anyone wants him to or not. He car-
nes musical p [ases around |n his head, sings to himself, goes over In
his memo d/ the. music he has heard on thie radio, and 30 on. The
mathematr al child is unusually fascinated by pumbers and arithmetic
manipulations, and. amuses Himself by Jugglrng these, just as most
children have fun krckrngabal or p g ag

As a chila, the noted Indian Ia nd politician Bhimrao
Ambedkar was not allowed to attend his village school because he was
born an untouchable. But one day, out of ciriosity, he peeked in the
schoolroom windows, What he saw caught his fancy, and he went back
to the window day after day, until he catight on to what the teacher was
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explaining at the blackboard. He thereby learned to read. From then
on he could educate himself, and at age 15 he entered a contest and
won a unlver3|ty scholarshlp based on written exammatlons at the
Untverstg/o B(?m a% gﬂ duated with a B.A. degree by Oage at
which mast students eﬁ;ln %e and went.on to 0 alnﬁ egree
and a doctorate In ecorfomics by the age of 21. No one had to force
education on him, His genotype was the crucial ingredient.

Hence a child’s genotype prowdes stimulation “for its phenotypic
ex ression. Brtghter chilgfen are more curious, they are ea%er to Know

more, to tr% t more things, to ask more questions, to Yead more,
Th e?{ seem brighter partl because they do theset ings, but the){]aso
do these thm?s because they are innatély brighter. It |sweI nigh Im-
pos3|bletoge |nnate(¥low children, &ven'in the most cul tur d-
vantaged homes, o develop the same kinds of interests and | earnmg
hab|ts that one sees in children with high 1Qs. No matter how hard we

Y try to create the same envwonmental o[pportuntttes for all
children, we could never, even under the most rigidly tofalitarian
system of control, be able to eliminate the envwonmental differences
5 ea]tog%gcs)ns fashion for themselves in accord with their own particular

Genotype-Environment Interaction

G- Emterachon Is inferred when various phenotypes show different
amountso [ESPONSIVENESS, O even resPonse n opg site directions, t0
exactl the same environmental conditlon. An environment that is op-
timal or the phen0t>(p|c expression of one genatype may be less than
optimal, or even detrimental, for the phenotyﬁlc expression of a dif-
ferent genotype. A rare patholog 8a| conditiord nown as Igalactosemta
due to sm%e mutant gene, s & dramatic example of G-E interaction
Children_with the normal gene for the metabofism of lactose or milk
sugar thrive on milk. A ch|Id W|th the abnormal %ene for galactosemia,
owever cannot roper)( metabolize galactose he metabolites break
own mcomp letely, creating toxic substances that damage the brain,
I IS ¢an e to severe mental retardation If milk s not eliminated
fom the ch 'S diet.

Aside from such abnormalities, however, there is strangely little
evidence that G-E interaction plays anY part in normal variations In
[0} Pparently whatever environmental effects are ?ood or bad for the

phienotypic development of one genotype are equally good or bad for
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an other genotype, where 10,is concerned. This may seem surprisin
y a yet nogone %ﬁs been abl gto ?rnd any evidence \Aynthrn the rfan e%
erom about 60 to 140, of any G-E interaction. The existin data are
guite adeguate to defect G-E interaction If |t In fact existed. ‘The sim-
plest test for it makes use of MZ twins reared apart. Ong caIcuIates the
correlatrnn between Ea) the average 10s for ever set of twins, an
the absolute differences in the sofever sef of twins. A significan
correlation _between a and b would |nd|cate the existence of G-E in-
teraction. But this correlation, based on the existing data, is so close to
2810 s to be nonsignificant. Hence most eneticlsts have. dismissed
G E mte}ractron a5 an Important source of | vananee G- Ernteractron
oﬁen |d up by critics fI henta |I|Ey o]$:§|besourceo rror
B the ¢ culacgﬁ utteo evriene or mheracéron ave
een able to fina with res ectt an Ind of ability is based on strains
of rats that were specially bred for maze Iearnrng ability—"'maze
bright” and “maze dull’ strarns Both strains, When rdised_ in a
stimulus- depnved envrronment are ajmost equally poor at learning to
run throug a maze without going Into the blind"al es And both
strains, wfien they are raise |n an éxtreme ennche mulﬁtrn el-
vironment, are afmost equally good at maze leaming. But when both
strains are raised in an average environment (the usual laboratory
cage), the “dull” strain is mich slower at maze learning than the
brraht strain, That is a classic example of genotype-environment in-
teraction. Nothing like it has yet been found’in human mental ability.

The Burt Affair

For some years to come, no chapter on the inheritance of mental
ability can jgriore the unfortunate Ie%ac¥ of Sir Cyril Burt,

Burt, who died in 1971 at the ag hty-nine, was an eminent
and distinguished professor of psycholo ya the University of London.
The first British ePslychologrst evef to be nrghted he was especially well
known as a,pioneer in thestudy of the genetics of mental ability, having
heen the first psychologist to” introduce advanced methods of quani-
trtatrve genetrcs |n this field, along with masses of various kinship data

n 1Q that he coIIected over the yéars in the London schools. For many
ears Burts t eoretrcal papers, research reparts, and conclusions
ﬂr} ulred romrnﬁnt¥ In atny drscdussron of mental inheritance. He was

e |eading authority in the fie
Alter gurt S dea¥h | puIIedI together all of the published results of
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his studies on.the gLe_netl_cs of mental ability and systematically arran?ed
all of the various mshlp correlations In"a series of nine Iarge tables.
When the whole of Burt’s reported results were thus arrayed, certain
Pecullarltles—certamly errors of some kind—became apparent in the
Igures. Th% most bizarre of these niJm,encaI anomalies had alre %
béen noted by Leon Kamin, a psychologist at Princeton and an ardent
antihereditarian. Burt had reported exactly the same correfation of
171 for MZ twins reared apart in three different papers based on twin
samples of twenty-one, thirty, and fifty-three twin pairs. The samples
were presumably cumulative, with more twins bemF added to the
original collection in each report. Even so, the probability of obtainin
exaitly _\he same correlation tfo three decimal Rlace_s efx time s Vi~
tual [y nil. | turned up atotal of no less thay twe r%/ similar anomalies In
Burt’s reports. Burt went on purportedly cunfulating kinship data
throughout his long career, and after about 1955 the numerical angm-
alies in his reports seem to compound. As a result of such discoveries,
within a few years after Burt’s death he was accused of fraud by anti-
hetr_ed|tar|an_s adnd lb){ h:cs Ilong_-t|rp]e oppo?ents. These se_n?lamonaB atccu-
sations received a 1ot of play’in the popular press, especially in Britain,
w%ere Burt had_?on %e%n%pu%llcpﬂpure.p PRy _
. Nothing definite’could be proved, however, because the anomalies
in Buyrt’s réported kinship figures were so peculiarly unsystematic and
senseless as to look more like'the careless errors of an old man than like
et Usnsgtent o s, St 2 g tht?aﬁ's%“éseﬁq ) o
su%stlt_utmg%aiglts. %u% n%merlca’l cargessness, |#tﬁ’at IS what _|t%'v_as,
stood In puzz_lmP contrast to Burt’s elegant style of writing, his high
level of technical sophistication in genefics and statistics, and the ex-
treme rarity of theoretical and conceptual errors in his work. But the
(uestion was_no longer reaII?/ of any great scientific Importance
becaus %II of the kinship correlations o ?reatest,value n [%enetlcal
research had been replicated by many other investigators bofh before
and after Burt’s publications. And theY all lead to essentially the same
conclusions as Burt’s. By this time the total deletion of Burt’s empirical
Ie,gacy would scarcelx make an iota, of difference to any general conclu-
SI0nS regardm? the heritability of intelligence, so much greater is the
bOdKIOf more fecent and. bettér evidence. _ _
one of Burt’s kmshlp data, however, should now be included in
any summaries or calculations of 1Q heritability. It is all under a cloud
of suspicion, since at least half, and probably more, of his purported
data on fifty-three sets of MZ twins reared apart—the largest single
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collection of such data in the entjre literature—has been convincingly
claimed to be fraudulent: sheer fabrications of Byrt’s imagination!
The Burt puzzle was pieced together several years after Burt’s
death, by his biographer, Leslie Heamshaw, a noted historian of psy-
ccio Cynl Burt, chgl |sﬁ,]_CorneII Unlversm/ Press, 19792. |roril-
Ga é rt'was. conviCted by nis own Personal aries and co resRon-
den% |e%, which were %I en to Hearnshaw b¥] Burtf sister. There
coula not e found a shredl of evidence that Burt'had collected any new
data on MZ twins reared apart since about 1952, after he retired from
his professorship. Yet he went on writing articles on twins and the heri-
ability of 1Q, supposedly addm? more and more, cases to his twin col-
ectiof, as Iafe a3 196b. In the fast %ar of his Iife, in ﬁersonal c(m}e-
spon ?nce with Sandra ?carr, aloscologlst at Yale, he reported the
Qs of three more sets of MZ twinS reared apart, twins whom he had
Presumabl Jus* found, There was never any evidence of their exis-
ence, and when | visited Burt at about the” same time that he was
wntmg to Professor Scarr, he never mentioned his new finds to me,
%\A//en though a major topic of our conversation was genetic research on
ins. . . : . .
Hearnshaw’s biography of Burt and his detective work in exposing
Burt’s deceptions Is fas_cmatm? but sad—the story of a genius gong
awry. Strangely, Burt, in his old age, really had no need o prove any
point for which there was not already substantial evidence from other
studies. Apparently he could not bear to see others outshing him in the
field In which he had so long been the km_gpl_n= The fear of faI_Imq from
his high status and being redarced as a scientific has-been in his old age
Was probably too %reat athreat to his ego. His gerso,nal vanity was con-
siaerable, according to many of his former dssqciates. S0"he began
simply making up new “data” and writing articles about them, to
creatd the Impression that he was stil] making important contributions
on the frontiers of science. During the last twenty years of his refire-
ment he published more than 200 articles—an astounding output for a

scholar at any age. . _
?—Iearns%a%vasg excellent b|ograﬁ]hy of Burt reveals extenuating cir-
cumstances in Burt's old a?e that may allow future %eneratmns {0 Settle
on a more sympathetic atfitude toward him. But the extenuating cir-
cumstances, probabl mteractln? with flaws in Burt’s character, in no
way mltlgate the end result: that all of his massive purported data on
inheritance_of mental abﬂﬁx IS suspect and must how be treated as
worthlesg. There IS no certain way to (;Iearlg separate the authentic and
the fraudulent data. It all has to’oe disregarded for any scientific pur-
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Pose. It seems impossible to |mag|ne any worse fate for a scientist’s
eputation, unless it were that his overall conclusions were wrong o
boot. Unfortunatelﬁ, it s not an extremely rare thing. in science™for
bold falsehoods to be promulgated. Whether or not it"involves inten-
tignal deceit is seldom asked, let alone established. Dishonesty in
smi c.?, usually c.anpot be clearl dhsentangled fro stug|d|t% or
ullipi éty or technica mcompetencg. T ﬁse, Wever, ave never (fﬁ”
VOKe ﬁs eXCUiES InBurt’scase. Even his severest 8_r|t|?s conceded he
was Intellectually brilliant, a skeptical and exceedingly penetrating
critic_of other Scholars” work, and a sophisticated “master of the
technicalities of psychometrics, statistics, and quantitative genetics.
Alas, his scientific integrity finally succumbed to overweening vanity.
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Are Tests Colorblind?

he most frequent and vehement attack a?arnst mental tests of all
erds IS the chargeé aht hey ar1e cultdrally based agarnst racral and
ethnic mrnorrtres and the poor. This claim’is often segn in poP ar af-
ticles, Recently it has figured prominently ina number of court cases in
which mental tests orthe uses or users of tests, were on trial. Last
vear, in a lengthy legal battle over the use of Ig tests in the public
sﬁhools otc I%l ornra ttttﬁ Judge antedf%owrlt a ec|r|s|on that outlaws
e Use Q sts for the placement of black and Hispanic pupils n
special classes ?or the educgbqe menta?l retar er? TheJ dpdp main
argument was that the 1Q tests are cuIturaIIy biased agarnst these
mingrity, grouiJ
The"issue Is an extremely important one for both the users of tests
and the persons tested Are the observed racral differences in average
test scores a result of biasin % cts and rtr acts in the tests? For all
the Iegrtrmate USes ottestsr schools, and or seIectron ofa Ircants to
colleges, In armed forces trainin programs and In civilian jobs, are
the tests as accurate and as useftl for blacks and other mrnorrtres a
theyrare or whites?
here are objeotrve means for Properly answering these important
uestrons Most po HD Eu ar claims of test bias, however. are based on fal-
[acious ang indefensible notions of what constitutes bias in mental test-
ing. 1 shall thus first point out the fallacious notions about bias, and
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then | shall explain what bias actually consists of, and describe the
methods for discovering test bias wheréver it actually exists. Finally, |
shall summarize the results of numerous investigations that have ‘ap-
plied these methods to the most widely used stardardized tests.

Fallacious Notions of Test Bias

Egalitarian Fallacy

The simplest notion that has. dominated claims of bias is what |
term the egalitarian faIIac%/. This is the idea that If a test shows a differ-
ence in _avera?e scores Detween any racial, ethnic, or social class
groups, it must therefore e a hiased test, Accordmt{; o thig notion, an
Unbiased test should reveal reliable differences between individuals,
but it should not show differences between the average scores of dif-
ferent racial or social groups In the population, or befieen the sexes.
Virtually all legal casés concernlngl m|n0r|t¥-group discrimination by
tests, in which hhe courts have ruled that the tests were biased, are
pased solely on the fact that the minorit gfroup $ SCores averaged lower
than the nfajority dgrouP s. The rulings of the courts on test ias have
been mainly based on the egalitarian fallacy.

The falfacy in this criterion of bias IS that it assumes the answer to
tne point in %uesnorhpt makes the whol unwgr nted as%mtwmn
that' there are no differences éan can be no Qffterences) between
Populanon groups—blacks, and whites, rich and poor, males and
emalespTheére is no scientific justification for this sweeping assump-
tion. Assumptions have a proper place in science, to be Sure, bu
proper assumptions concern _merel}/ formal Togical and” definitiona
ma tTrs, not questions %f empirical factpTo argge that a test Is biasec
simply on the %;ro_undst at it'shows a ditference between %roups 1S tan-
tamo(int to_claiming that our yardsticks are biased becaus they show a
difference in helﬁh between men and women” ,

By the same foken, the absence of a group difference in average test
scores cannot, by itself, be evidence that the test is not hiased for the
groups N question, The test mag be hiased s as to make the ?roiya{)s
tt?pear e(éu]gfl n tWhatever the teSt purports to measure, when Tn fact

are different.

fhe idea that a group difference (or the lack of a difference) indi-
cates bias (or the absence of bias) is now complete ¥ rejected by all the
experts who do research on bias in mental tests.
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Culture-bound Fallacy

[The most common argument presented by test critics when asked
to Dack up their claims of ulture bias consists of pomtmg out particular
test items that are “culture-bound” or “culture-loaded.” ence |
t?[m this the cu%ture-bound fallac .Ht 5 a faI,acgju(f grgument, first of
q,because the fact that a test |ée culture- o:ile 0BS not necessar-
Iy mean that the item Is biased for the particular ?roups In question;
and second, because all the evidence indicates tha psycholoqms can-
not pick out truly biased items merely by inspection. [In several studies,
whi %and black psycholo |sLs have beeri asked to pick out the items ofa
test that the% th?<u ht were the 1tems that either most d|sfavoreii of least
disfavored blacks, when compared thh whites, Ne|the}r] ba%k nor
white J)sg/cho oqists c(?uld nE)ICk, ouf such Items any better than chance.
Blased tésts orbiased jtems simply cannot be Igentified by subjective
Impressions based on the external aBpearance of the test of item or on
Judgments of their culture loading. Bias can only be detected by objec-
tive statistical techniques applied to actual data, L
JéThe culture-houn fﬁllacg/ 5 e ,sentlal(ljy a failure to distinguish be-
twgen the concepts of culturé loading and bias1”The distinction is ab-
solutelsf crucial for any intelligent discussion. Arguments that tests are
culturally biased against minorities thrive on obscuring this distinction,

The Meaning of Culture Loading

A Culture loading™ refers to the specificity or g]enera_hty of the infor-
mational content of test item, as contrasted with the itém’s demanq
for educing relationships, reasoning, and mental manipulation of its
elements, "|Test items can be ordered along a continuum of culture
loading imterms of the range of cultural Backgrounds in which the
item’s Informational content could be acquired. The answer to an item
may depend on knowledge that could onlyrbe acquired within a par-
ticular culture, or locality; or time period. The opportunity for acquir-
|n(11 the requisite bit of knowledge might he greatly less in some
cuttures, localities, or time periods than In gthers. _ ,

The o,rderln? of items .on the cultyre-loadedness continuum is
based on inspection of the items and subjective judgment. But there
can be consicerable agreement among several gudr?es In the rank order-
Ing of items on the c?nthuum. ThT extreme end points of the con-
tinuum could be labeled * completely culture-free™ and “completely
culture-loaded.” Of course, these dre the hypothetical extremes at
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which no actual test items would be found. But tha] does not |nvaI|date
the concegt of a continuum of culture loading. Physicists concelve of
elasticity as a continuum on which different matenals can be usefully
ordered, even though there are no materials that are either perfectly
elastic or perfectly meIastlc In designing problems whose essenua
feature is some form of [e |ation eduction or oro lem sol vm mode da
test con?tru?tors g[eneral gtr {0 Use content ht|s commo an|e
range of cultyral backgrounds. But items can be found, especia rd/
some of the older tests,”In which the difficulty level of the item is nfuch
more a result of its culture loading than of ifs demand for the eduction
of relationships. Here, for example IS an extreme¥ cultyre- Ioaded
item that would be a reasonah C3{va| measure of re on uctlon for
at most about a dozen of my closest relatives but for no one else:

Manis is to Martha as Leo is to
(a) Lois (b) Lydia (c) Lou (d) Lucille.

The reIat|on eduction here i |s ver S|mpIe husband wn‘e uncles and
aunts e|temw uld pro aby e a|chorre lated with ment age
%amon aIt res hool children in Kextended famil P{ ut’it
woud emos surp r|s| th|s item showed any correlation with men-
tal age or 1Q among our next door neighhors’ chlldren The informa-
tion requlred t0 educe these relationships is simply unknown to them.
Here 15 @ much less culture-loaded item in which the demand for
relation eduction Is [pract|callg/ 2670, but 1t s a h|ghly culture-loaded
item relative to most other 1téms In standard tests;

Romeo is to Juliet as Tristan is to
(@) Carmen (b) Elizabeth (c) Isolde (d) Marguerite.

Here s a narrowly culture-loaded quest|on that wouId be a
reasonably fair * od man out tY e of item for an one who had lived
for a time in London hut would be an exceed gg/ oor tem for
everyone else, although New Yorkers might have Inﬁ)
say, Californians.

Crossout the one name that does not belong with the others:  Central
Park, Green Park, Holland Park, Hyde Park, Regents Park.

Here is @ much less culture-loaded item, but it is still more culture-
loaded than many:

Author i to novel as composer IS t0
(2) book (b) work (c) symphony (d) statue (e) piano.

Here is a much less culture-loaded item:
60 is to 30 isto 15 as 20 isto 10 isto

ht edge over,
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The greatest intellects of ancient Greece, such.as Plato and Ar-
chimedes; would have had no trouble with this last item but could not
g{et any of the previous items, which indicates that the content of those

items s also temRoraIIy restrlcted The deqree of culture loading of
some items fan ange: from one. decade to the ne

Notice also that culture loading er < Nas nothing to do with the
item’s difficulty. Very difficult items can be based on informational
content that is"practically universal in human experience or in which
the information content is trivial comFared with the reasoning required
by the item. For example, continue the Series:

X0000XX000XXXDO00

Th|s item does not depend on knowing anything; it depends on seeing
the re]anons |gs amonq the eIemenh

Tnere are other items In which t e contents of the item are of such
r|V|aI Im ort nce to Its level of difficulty as to render the jtem’s culture
oading ow Con3| er the following question, on which we know
the Percentages of a ar(%e representatlve sample of 9-year-olds in the
United States who select the different alternative answers:

A pint of water at 50° Fahrenheit is mixed with a pint of water at 70°
Fahrenheit. The temperature of the water just after mixing will be
about:

Ansv%ers %0f9-year-o|ds
o F 4
280 F 2
F 7
70° F 5
120° F
| don’t know 12
No response 0

The majnont y of 9-year-olds can add 50 + 70, and most could
IVI de 120 Dy 2 If it were presented to them Aust s a ro lem |n
Fnt m '[IC tputatlon But the |ogical reasoni g %pect g
em 1S hem, .and they fail to See the th ical absurdity fthe
answer 10 Some critics oftests would argue that the children who fail
this item do so because they have had™ less expenence with ther-
mometers than children who get the right answer. Yet the same reason-
Ing em?nds can ebunt Int0 1tems with mformatlonal content that is
universall avaf le to eﬁgener]ce Ang we ater this. simple
temperature problem to make it a little more comle lex without increas-
{ng |ts culture loading, it is failed by more than half of the adult popula-
lon;
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[fyou mix one pint of water at 50° F with two pints of water at 80° F,
what will be the temperature of the mixture?

~ Here Is another item with even less culture |oading, consisting of
simple arithmetic, which can be shown to be a trivial part of the prob-
lem' as compared with its reasoning aspect;

John is twice as old as his sister M ary, who isnow 5 years ofage. How
old willJohn be when Mary is 30 years of age?

QOver 20 percent of adults fail this item, but nearly all who fail show
that they can do the arithmetic calculations by giving the answer “60”

and b¥ answering_correctly the simpler item: ™ Mrs. Jones bought a
loaf 8 read er Kt and @ bar of candy for 5¢. How much did she
spend all together?

Here is an item that is passed by 50 percent of the adult population.
It does not seem a,ver3{< culture-loaded item, and those who have not
driven motorboats in lakes or rivers are probably not disadvantaged by
the item’s content, aIthough it is undoubtedly tfye that rich people are
more likely to own a motdrboat than poor people.

A motorboat can travel 5 miles an hour on a still lake. If this boat
travels downstream on a river that is flowing 5 miles per hour, how
long will it take the boat to reach the bridge that is 10 miles
downstream?

_|] ‘Culture-reduced” tests try to minimize culfure I_oadm% by not us-
_mg{ words, letters, numbers, or even n|z1)|(:tures_0f familiar common ob-
jects. They consist of only simple elements—Iines, curves, circles, and
Squares—and they involve such universal concepts as up/down,
rlgihtlleft, opened/closed,  whole/half, Iar?er/smaller,_ many/few
fullfempty, and the like*Quite comﬁlex problems involving relational
rea?on,ln ?,an be made %) of such elements—for examEIe, figural
analogies, Tigure series completion, and matrices. Such tests are near
the oPposne extreme on_the culture-loading continuum as compared

with tests involving specific factual knowledge or scholastic content.

Standardization Fallacy

U his is the mistaken ngtion tPat because a test was devised p
psaycholo Ists who are mempers of a particular racial group or soc|

cldss and" the test was standardized on a samgle of persons_from the
same segment of the population, the test is thereby biased against every
other group.-| This™ idea is expressed in many stafements by
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psychologists, educators, and sociologists. Here are some typical ex-
amples from the literature:

Persons from backgrounds other than the culture in which the test was
developed will always be penalized.

IQ tests are Anglocentric; they measure the extent to which an in-
dividual’s background is similar to that of the modal cultural con-
figuration of American society.

Blacks have been overlooked in devising questions for tests and were
not included in the population used to standardize the figures used for
the interpretation of test scores.

Aptitude tests, standardized (or “normed”) for white middle class

children, cannot determine the intelligence of minority children whose
backgrounds differ notably from that of the “normal population.

Qe fallacy is otthatateBtstwd%rdlzed in ?ne group.might not be
blase for some other group, but t qmatlccalm that it 15 necessar-
ily biased a%%unst any other group simply by virtue of its standardiza-
tlon nadl erent qr
The claim that 3rouﬁs outside the test S standardlzatlon J)opulatlon
will lneV|tab¥ icore ovger r& members of the standardization
[%ogu atl B Ia(%refute eV| ence. Raven’s Progressive Matrices
t was devised by two Endlishmen, J. C, Raven and L. S. Penrose,
and standardized on samgle from En?Iand and Scotland. Yet Eskimos
living in the icy wastes above the Arcfic Circle score on a par with the
English and Scottish norms, The Wechs er Intelligence Scales devised
by David Wechsl(er achmc psfv ol%nst at New York Universit
Were standardized on samp the Plted States population. ot
arge reBresentatlve sam es o the population ot apan averagee 10
points aoove the U.S, “norm” on nonverbal 1Q which is based on the
nonlanguage parts of the test that need no translation or other altera-
tlon to eaﬁprolorlate for theJa anese. A new standardlzatlon sam Ie
? American children in 1972 scored 6 | %f mt& her on the old
ord-Binet 1Q test that was originally standar |ze In 193/, ThIS con-
tradicts the claim made by one crltlc that test scores decline as time
moves away from the moment when the test was standardized an ex-
treme example would be a test written in Middle English.
Standardization has two,_ aspects: (elg item selection and (2 [(ﬂ) stan-
dardlzatlon or’ normln ofth total t tscores Items for a particular
teﬁt are selected from a mug ar%er lPOO of tems devised to measure
atever the test Is Intended to measure, All items in the pool are tried
out on Iarﬁe samples, and_ items are selected in terms of certain item
statistics that tell how difficult (percentage failing) the item is in the
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standardization Ropulatlon and how well the item discriminates be-
tween persons whose scores, on the whole test are in the top 27 percent
and those whose scores are in the bottom 27 percent. ltems are Selected
50 s to represent all levels, of difficulty in fairly evenly graded steps,
from e%sg/ |temfs_\h t are failed by only 1 [%ercent of the population t(f
f)temst { are faile \R}/99 erceni.1 |tems that do noA,dlsg Inate wel
etween high and fow’ scores on the whole test are discarded, because
such items Bvidently do not measure the same trait that is measured by
the test as a whole. | _ _

The finally selected items are assembled into the final test and the
fre ue'"lt(:jy dhs, nPunon of raw scores (ti}e numer of right answers) is

. |s,re(%#enc distr] utl?no scores IS the basls for the test’s
norms. It permits the canversion of raw Scores Into Some more mean-
Ingful form, such as percentiles, standard scores, or 1Qs,

The item selection aspect of test construction could  conceivably

result in the selection of different items for one poPuIatlon than for
another. When the test is intended for use in different cultural groups,
the Item sel?cuon gr_ocedur%s should be ,appheﬁ,t each qroup separ-
ately and on Iy those items should be retained which meet the same op-
timal standards for selection in the different qrou_ps. One way of Inves-
t|gat|n,? bias in a test is to regeat the item selection procedures for the
mmong é;roup that had not been included in the original standardiza-
tion and determine how many of the items would have to be discarde
for that group, using, the same statistical criteria that were aﬂphed n
the oncI}lnaI standardization. This has been done with tests that were
originally standardized on whites, When the item selection procedures
were applied to blacks, usually all of the items met the same statistical
selection criteria for both r(];roups.un other words, the same items wauld
have been selected from the total item pool if the test had heen devised
or|g|rnally for blacks instead of for whites”,
. The Conversion of raw scores to percentiles, 1Q, or other standard-
ized scores Is nat changed. in any fundamental way whether they are
based on the white population orthe white and black populations com-
bined. Individuals™ scores will retain the same rank order In_either
case, and the percentage of blacks scoring above or below the white me-
dian (or any other point on the scale of scores) will remain unchanged.
_Th? numerjcal values of the standaydized scores are shifted shghtly ta/
including the two populations in the standardization. procedure, but
the change in scale Is of no essential significance—it’s like shifting from
a Fahrenneit to a Celsius thermometer,

Fin summary, a test is not necessarily biased just because some
groups get lower scores than others, or bécause the items are culture-
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loaded, or hecause the lower-scoring group was not included in the
standardization sample

The True Meaning of Bias

$ means a Systematic error of measurement or estimation,
AThe error can be Posmve Sthe true value is consistently overestimated)
Oor negative Sﬁlae trug value is cdpn3|stent!¥ underestlmahedr%~

FBI s should be distinguished from raridom error. When we average
a arge number of valués containing random error, the positive ajd
nega Ve e[rors, bemg unsystematic and therefore of equal frequencies
an magnltudes, tend to cancel each other, so the average valUe more
closely. X%ﬁches the true value, the more cases we include in the
averaﬁm "There are two ta/lpes of random error. measurement err?r
and sam mg error. Measurement error is random error in a single
measurement, such as a person’s 1Q) score, and is also loosely termied
the unreliability of the score. Sampling error is random error in some
statistic (for example, the mean or average based on a sample drawn
at random from ? 0 u\atlon. A rand .samp(!e seldom perf.ectlg
re?refentg the vY]hoe 0 uatlﬂn rom wnich it was drawn, and sﬁmsuc
calculated on the sample will deviate to some extent from what the
value would be if it were based on the whole population. The amount
of deviation—underestimation or overestimation—in such a case is
termed sampling error. It can be decreased simply by drawing larger

raEdotr]n samgles. :
when we speak of a_test ?s bl%ﬁed for a groug, We mean tnat the
SCOres ,_ort,etg)_oup consistently uncerestimaté or Overestimate the true
values|jThis bias is In addition to any random measurement error,
which infests all tests scores to some extent. More simply, a test can be
said to be biased for a group when any f(%wen score obtained by an in-
dividual in that %rogp does not have H e same meamn% as fhe v&r)/
same score obtained by an individual In ?nother g@_ . The two
groups In question mlg%t e different racia %roups, Ifferent soclo-
conomic levels, different sexes, or any other category of persons in the
general population.

The Detection of Test Bias

The key question, then, Is how we can obéectlvel recognize when a
test is biased. Numerous statistical methodS have teen Used. | shall
describe a few of the most important methods in a nontechnical way,
avoiding the mathematical formulations that are needed by psychome-
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tricians or statisticians for. their actual application or precise interpreta-
tion, Foﬁo_wmg the Hescrlp,tlon of each |?ﬁet od, | shgfl summan?e the
main findings™of the studies that have applied the method to well-
known standardized tests given to majority and minority (usually white

angd blac 3am les. o

~A hlased test |%Ids %cores that mean s%methm different for per
Soris Of one r%rou than for 8ersonso angt er gro dp even when two.
ersons from different ?r ups have icentical” scores on the test]
herefore, the detection ofbias consists in looking for properties of the
test that indicate that the same scores may mean different things for dif-
feren 9rou s. For convenience, we can divide these indicators of bias
Into three [oadI ategories, L .

1 S|tFat|ona las, that IS, €0 Hmons in hhe test sﬂ(y#mn, SLﬁ)h afs
the race, fanguage, or manner of the tester, that could difterentially ar-
Eectkthe tedst performance of persons of different races or cultural
ackgrounds.

29 External indicators of bigs, that is, the relationship of test scores to
PLh?r varl%bles exterpal t% th Tl st or testm? situation, A hiased test If
Ike X {0 show signi |g:ant%/ ifferent correfations with some externa
variaple for the mat|)or|tya d minority groups. The most important ex-
ternal indicator of bias 1 the test’s predictive validity in the, two groups
in question, that is, how accurately the test scores can predict some ex-
ternal criterion of conse%u, Nce, suich as scholastic performance, college
grages, or su?c,es_on th fJo,b. _ _ _

3. |nternal Inclicators 0 b|%s, that is, psychometric properties ?f the
test and test items, such as the test’s reliability, the rank order of jtem
difficulty, the intercorrelations amang subtests, the factor composition
of the tést, and the sha[)e of the function relating the probability of
passing any. given item fo the person’s total score’on the test. If stch
psychometric” features of a test behave dn‘ferentlx_ in the maI]orJty_ and
minority groups It Is evigence of bias, For one thing, it could indjcate
that the’ same total score is made up of different adnfixtures of abilities
n the two qroupé_ and thtat therefore the ds,?fme score could mean
something ratner different for persons from different groups.

Situational Bias
Race of the Tester
It is a popular claim that the lower average test scores of blacks are

due, at least in part, to the fact that the testS are usually administered
by a white tester. Blacks, it is arqued, would feel more comfortable
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\t,tltlthta ttester of their own race and, as a result, would perform better on

e tes

FortHnateI}q ther has been ¢ é)ndderable research on this
de

'Esue—t |rt|y %en EB studles—an there can be |ttle]doubt about
econf ons. The studies orthe most lpart consist In having two or
more black and two or more white teste s administer a giver test to

grou ps of whttes and blacks, so that persons of each race are proctored
testers of each race. The overwhelming conclusion from all these
studies is that the race of the tester has inconsistent and_negligible
fects on the mental test scores of whites and blgcks The 0 served

a}vertage racial drfference in scores cannot be attriouted to the race of
e tester.

Language and Dialect of the Tester

It is also argued that blacks from poor backgrounds speak a kind of
dialect and areless familiar with the' Standard English used in verbal
tests and test instructions, even when there is a bIack tester,

éu les sh vv]that black children fro ane 3{]9 % rEJreh d(

tar] a}r ﬁ Eeast as. well as, and usually bet da (!
gts Highly verbal, individually admtntstere testst at e
understanding the tesfer. such as”the Stanford-Binet |Q ave
been translatéd into Black Enf[thsh and administered to bIack chlldren
ly black testers who are adept in the dialect. The scores do not differ
Bom those obtained when the fest Is gtv N In Standard ndhsh Also,
la ki score about the same, refative t0 whites, on nonverha test a &n
verbal tests.[The consensus of researchers on this togtc 15 that blacks
are not penalized by the use of Standard English in test

structions'

|tems or test In-

Bilingual Groups

The Iangluage of the test, however, does make a difference for
groups, usudlly |mm|drants who si)eak a forel A%n Ianlg| age orare b|||n
ual, with Enghshas heir second anguage any His amc children,
mencan Indians élnd first- genera lon” Asians” speak their native
%age at home and come Intd contact with Standard English oply in
sch The fact that all these groups obtain lower scores on verbal than
on nonverbal tests, and on rea % tests than on arithmetic tests,
strongly suggests that their different language background may hand-
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icap their ?erformance on verbal or language-loaded tests. Scores on
such tests for persons from different language backgrounds should be
regarded as suspect and should be supplemented b nonlan?uage testsT)
Even then, great care musé be exercised to ensure that the fest Instryc-
tions are fﬁlg ungerstood. Lms can usu%lly be detergnned bz/ In-
clu mg suc as¥] test Items that anyone wha understands the test in-
structions would'have no trouble ge |rllzgth_e right answers. There are
number of very suitable tests for non- ngllsh-sReakmg persons, and it
IS psychometric malpractice not to use these wnen language problems
are suspected. The verbal tests, of course, may well have more short-
term v |IdIAy for ﬁredlctm scholastic performance or other behavirs
that depena”heavily on a knowledge of English. But In such cases, the
test users must be careful not to extend the"interpretation of the verbal
test scores beyond their relevance to behavior requiring familiarity with
English. Even this limited interpretation should not b extended more
than a year into the future, because, given adequate opportunity, there
can be’rapid gains in language mastery.

Tester’s Attitudes and Expectations

fhe manner in which the tester gives instructions, the tester’s ex-
pectations ahout the subject’s test' performance the incentive_or
rewards for do,mg one’s best, and the like, could concelvadly_affect
blacks and white dlff,ergntﬁl, to the dlsadv?ntage of placksT”Studies
have been dewsed,ﬁ)fln 0 hwhether, these factors make a difference.
Tests are gwen with and without motivation-inducing instructions, or
in a friendly, warm, and_ casual manner versus a formal, cool, and
aloof mannér, with and without praise and encouragement throughout
the testing. Moreover, the order of items s altered _mterspers_mq easy
with difficylt items, to prevent any consistent feelm% of difficy tP{ or
failure on the subject’s part, Even money Incentives ang rewards have
been used to improve performance, P ying subjects for every item
passed, Tests have also been given with and without time limits, and
Brehmmary practice tests have been given, to see if blacks would
enefit from pratice In%re than whites; - :

| turns out that all these experimental mamgulaﬂons of the testing
ns produce very little or no effect on the scores, and theg pro-
e even less effect on the ayera?e difference hetween blacks and

ites or between different social classesT] ,

zen studies have been done to defermine whether the teacher’s

or igggr’s preconceptions of a child’s anility level or expectation of test
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Eerforwan%e would lnfh%ence hi actua* test scores. The results cot?-
istently show no significant effect of these prior expectations by
teachers or testers onchildren’s [Q test scores. This Is not to say that
most teachers cannot make fairly accurate estimates of their pupils’ 1Qs
after they have had them in class for a few months. But if a teacher is
gl\_/en, false information about a child’s 1Q it does not seem to affect the
child’s actual test gerfo,rmance.AAlso, teachers generaIIY put little stock
In a child’s test score If It seems seriously discrepant with their own im-
pression of the child’s ablllty{- In the case of markedly deviant children,
such discrepancies between the teacher’s impression”and the test scores

warrant further investigation by the school psychologist.

Bias in Test Scoring

Ind;wdual(ljy administered intelligence tests, such as the Stan-
ford-Binet and the Wechsler scales, involve rather subjective scoring of
many items—the subject’s answers to vocabulary, general informa-
tlgn, and verbal comé)rehensmn uestlorns, and the reﬁln?, of the cwallt
his attempts at ¢ pg*n eometric |%ure§4 nd the Tike\ Althou
there is a high degree’ Of gqreement among different scorers, the ques-
tion arises & to the possibility of some systematic bias, probably un-
conscious, In the scorm% of fests when the scorer knows the rdce or

other background characteristics of the individual whose test he is scor-

"4 dies have shown a significant “halo effect”” in scoring answers of
borderline or ambiguous correctness. That s, If such a response occurs
In a test in which there are clearly many correct answers making for an
overall hlqh score, the scorers will tend o give some borderline answers
the henefit of the doubt and score them as™ pass™ ; but if the verY same
ambiguous response occurs in a generally poor test record containing
many clearly failed items,  scorers terid to_score it as “failed.
However, the one stucly of this type of *halo effect” scorlng bias in the
test records of a black”child and a white child, with black and white
scorers, showed no significant effects of the race of the children or the
race of the scorers.

Miscellaneous Situational Effects

Other conditions that studies have shown to be of negligible effect
on the test scores of blacks and whites or of different social Classes are
the sex of the tester, test anxiety, motivation, and self-esteem.
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In summary, research has not found any features of the testing pro-
ce((ijure t_hlat Iter%l o bias the test perfuorman)c/e of d|?t$erent racial g%)ups
and soclal classes.

External Indicators of Test Bias
Predictive Bias

- As was emPha5|zed in Chapter 1, mental test scores are of no real
importance in their own right. They gain importance on,I%/ hecause they
can be indicative of a person’s performance on other criteria that are of
%%at practical jmportance, such as SUCCess in s?hool or on the gob.
en the correla} on between scores on a particular fest ém_d SOMé ex-
ternal criterion of practical Importance is well established in a certain
po_{)ul_atmn the test can be used to predict performance on the
criterion..Reviewing a bit of Chapter. 1, the test iS said to have predic-
tive validity, whichIs quantitatively indexed by the coefficient of cor-
reIaHon hetween the tes scor%s and‘some meﬂsuremegt of performance
on the criterjon, such as teachers’ marks, college grade-point averag,
work supervisors’ ratings, or some objective assessment of actual profi-
uenc% on the job. .
. Thus, in most actual uses of tests, the scores are u_sed_asaPredlctlve
index based on the tests’ validty coefficient for the criterjon of concern.
A person’stest score Is entereq Into a mathematical predjction equation
technically termed regressm,n equation”), whic ,Sylelds a statistical
rediction, that s, a best estimate of the’ person’s standing on the
criterion. (There is some estimated “margin of error” in these predic-
tions.) The test’s, validity_coefficient—the correlation between test
gcorgts_o?]nd the criterion—is the crucial ingredient in the prediction
uation.

! The reader will be reminded of the bare essentials of the [%redmnve
use. of test scores Dy referring again to Figure 3 on page 21 The exact
position of the prediction line is determined mathematically from the
actuyal data on samgles,of persons who have taken the test and whose

erformance on the criterion has been assessed. The position of the

redictign line Js the cruc,ltal ISSUe 8s concer,nf test hias, .

Prediction is biased i persons from different populations (e.[%.,
blacks and whites) who obtained the same test score do not, on fhe
average, perform the same on the criterion. In other waords, bias exists
If ong and the same test score actually predicts different levels of
criterion performance, depending on the”person’s group membership.
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What this means in terms of Figure 3 is that the prediction line is in @
different position for members 0f one populationthan for members of
another. The prediction line as determined for the one population,
therefore, does not [%lve equ Ilg valid fEredl tions if it is u?ed to predict
th_? c[)lterlon ePerfor ance of persons from the other foPu aflon. There
will be some consistent underestimatjon (or overestimation) in the
Bred|ct|ons for the second grouP. On the other hand, If scores are un-

jased, the prediction ling will be one and the same line for both
populations, That is, any given score will have the same meaning with

respect to the criterion (1., It wil predict the same level of perfor-
maﬁcgs %ﬁr any persons 8 taining tf]fﬁ score, regardless oF the|rpgroup
membership.

Hence, one important method for detecting hias is to determine the
P,osmon of the prediction line seFarater for the two (or more porﬁ)ula-
lons gf concern, and then see If the [Posmons differ significantly. in an
way. If the prediction [ies” positions are found tg ﬂl er,3||gn| |cantIRX
the"test scores are considered a biased predictor of the critefion for the

two (or more grou S in question.

or examplg, suppose we are using SAT-Verbal scores to select col-
Ie%e applicants. (For the sake of simplicity in this example, we shall not
take high school grades into account, altifough m most colleges they are
rqwen ore weight than the SAT ?,coresg In'the rgwousxgar s%/, We
ave determingd the prediction line based on white students whose
AT-V scores and %rade-p_omt averages (GPAs) were on record in the
college registrar’s files. This year we have many black as well as white
applicants, We want to select only those who aré predicted to obtain an
overall GPA of at least 2 (a C ayerage), which is required to remain in
college. We decide that a cutoff score of 405 on the' SAT-V Is reason-
anle."because, according }o our Predmﬂon,lme, a.5c0re of 4?5 8red|cts,a
GPA of 2. About half of the students with an SAT-V of 405 obtain

GPAs of less than 2 (and therefore are put on probation or flunk out)
and the other half obtain GPAS of 2 or above. We use the same cutoff
scgr?dof r4e6d5 Jtor %%hyhﬁel andli)llgckbaqﬁllcants, acting as if the scores

WOy | ually well for roups,. :
Wh%n We c%eck U onyth|s a year(iate?, wg find that all the white
students whose SAT-V/ score was 465 obfain GPAs of 2 (grade C), just
as we had expected from our prediction line. But all the Black students
whose SAT-V score was 465 obtained GPAs of 2,5 C+2' In other
words, our Bredlctlon_llne, Whl%h was based on white stugents, didn’t
Ive an acclrate prediction for blacks—it consistently underestimated
elr GPAs by 0.5, or half of a letter-grade level. This selection pro-
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cedure, therefore, Is hiased agaipst blacks, with the result that fewer
tﬁacks were e1dm1tted tﬁan shgoul(f have beﬂw. We grtﬁler\ _conc?uge
that, If our selection procedure 15 to be equally fair to all applicants re-
gardless of race, we cannot use the same prediction fing for blacks that
We use for whites. _ _

S0 how can we make our method of selection more fair? What we
can do is determine the prediction line separtatelg/ for whites and blacks
and use the agproprlate rediction of GPA for éach applicant gepend-
mg on his race. If the slopes of the prediction lings are the same for both

roups (that is, ifthe lines are s_ei)arated but parallel), the predictions of

A under this procedure will be equally accurate for blacks and
whites alike and therefore would be consicered fair to individuals of

both groups, . L
Tl%s nqetho_d of usm_g_ test scores fairly is possible when the test has

the same validity coefficient in both groups, because.the sIoHe of the
Predmtlon line 1§ a function of the test’s predictive validity."Therefore,
he most crucial question is whether the test’s validity IS significantly
different for the two ,groups'?, _ _ o

. Notice that the fair selection grocedure just described carries no im-
plication that the percentages of black and White applicants who are ac-
cepted (or rejected) will be equal."What it does mean is that the pre-
dicted GPAs of black and white a}ﬁgljcants will be ,enquall accurate;
that Is, the GPAs will n%t be systematicall undere%tl ated or overes-
timated (in relation to the actdal otained GPAS) for either blacks or
\t/)\ihndes‘.vln that sense, the selection of applicants can be said to be color-

ind.

Published Evidence

. | have examined all the published evidence pertaining to the predic-
tive bias of many different tests for blacks and whﬂes—_l%) tests used in
schools, . scholastic aptitude tests ysed for college admissions, special-
1zed aptitude tests used for the assignment of recrurts to different train-
mg (P orgrams n \he armed forces, and_ ability and achievement tests
Used for personnel selection and promotion In"business and industry, |
shall first summarize all these results in a general way, and then brigfly
mention some specific widely used tests and the findings about their
predictive biases in various Settings in which these tests are most fre-
geulg%l r]used—m school, college, the armed forces, and employment
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General %onclusions o _ . ,

1. The first general conclusion is that, in the mahqnty of studies,
the prediction [inés are not significantly different for whites and blacks,
That is, there is no %redmnv,e bias. Any given test score, regardless of
wh%ther |E 15 earned ¥awh|te orﬁblﬁk erson, 0Pre ICts ?rlter on
with equal accuracy. The test can be Cf_ar cterized as completely color-
blind, and the test'scores can e used in the, same way for members of
both racesCOne and the same prediction line works equally well for
both groups!c]O , . o

2.” In a consjderable number of studies, however, there is signifi-
ant Rr dictive hias when the prediction line based on the white sa é)l_e
gor_o the combined white and blac sample,s?]|s used to predict the Cri-
erion performance of blacks, Virtually without exception, however,
the direction of the predictive bias in these cases is contrary.to the pop-
ular notion that test scores underestimate the criterion performance of
blacks. The consistent finding is that when there is sighificant predic-
tive bjas, the test scores overdstimate the J)erformance of blacks on the
Criterion_when, the scores are mterP_rete the same for blacks as for
whites. This kind of bias in a selection procedure will result in more
blacks being acceB_ted on the basis of test scores than would be accepted
If the predictive bigs were totally eliminated. [Thus, the studies have
shown that when significant predictive bias Is found to exist, It invari-
ably favors the sglectlon .of.blatiks“ o .

In terms of the prediction line depicted in Figure 3, in the most
common type of hias there are actua IY_ different prediction lines for
whites and blacks, with the black prediction line slightly below but par-
allel to the white prediction ling.” (Psychometricians term this * inter-
cegt blas_.”% Hence, if we u%e the Whijte gredlctlon ling for rPredlcﬁmg
the criterion performance of blacks, whose frue prediction line 1s below
the whites’, we overestimate the criterion for blacks. Equally accurate
Bredlct_lons for both whites and blacks can be obtained in this situation
y basing the prediction for each person on the prediction line derived
from h,l? own racial %ou\ﬁ. More often, however, the selectin msiltu-
tion will simply use the white ?redlctlon line for both wnite and black
applicants and"give the blacks the selection advantage of the predictive

1as » .
3. Equally %ood rediction for blacks and whites can nearly always
be achieved by Using their separate_Predlctlon lings when theuse of a
sm%lg pre%lcnon lin SPased 0n.Whites or on whites an%,blacks com-
bined) s shown to result In significant predictive bias. This I possigle
because the predictive validify of tests is the same for blacks as for
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whites. | doubt that there is any general ftndm? in all of psychology to
which there are fewer exceptions. A number of experts in psychomet-
rlcs who have reviewed all of the validity coefficients of tests for blacks
a |tes ever reported in the entire res%arch hterature state that dif-
erentta gt vali ItY or hlacks and whites IS simp \}/ hjo emshen
ereg cttve va d|t |s concerned, tests that are valid for whites
areettu valid for blacks.
f fferent|al validity for whites and blacks is nonexistent, then
% oa good many studiés show predtctlve hias—the overestimation
of Iack crlterlon performan e—when the whife reﬁhctlon line B
%l Oﬁ ro sI"Co versey |ft black pred!)ct on mewre Use
ot roura e preq ctlons fo |tes would be biased—their cr|-
ter|0n pe for ance wou d be un eresttmated The fact that test valid-
ity is the same for both groups means that each group’s criterion per-
formance can be predicted equally well from each group’s own predic-

tion |j lH

When the two groups do not have the same prediction line, It is
invariably the case at the 1L?roups iffer more on t ecrtterton than can
be accounted for by the difference jn their test scores. It is commonly
believed that whites and blacks differ more in their test scores, on the
averaﬁ;e than | |n the criterion erformance the test. is use! to predict.
But this. s notaways S0, esPe a %w en the crtterton |s intellec uaII
demanding. Blacks and whites differ about as much, for exam
scholastic achigvement as in 1Q. When the average white-black |ﬁer
ence on the criterion is nearIy he same as the average. white- black dif-
erence on the test, and if thé test’s predictive validity is not exception-

ﬁ q then it is math atlcallr Inevitable thaLte redlctlon Ime?
WI be the same for t etwo%;ou ps£XThe black prediction ling wil
lie below but parallel to, the white prediction linens already noted,
this_is a rather common finding.

The implication of this conies as, a surprise to many.\jt means the
test’s vaI|d|ty 8 a predlctor of the criterion for either group IS not suffi-
menHz goo to predict so large a dyfference between blacks and whites
on the Criterion as actuallx IstsT{Improving the test’s validity—that
Is, Its ability to predict the crlterlon performance—for both “groups
would Iessen its bias. The predictive validity can often be aﬁpremably
improved by usmq two or three_different tests, and com mmq the
scores in dan optlma Way. Ifthe criterion erformanc%mvolves abilities

and our predictor test mea Ures on ”t)(/\/ tetests
pred|ct|ve val|d|t for this criterion will not be very h| e could im-
prove the overaII validity by using additional tests that measure abili-
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ties Band C. In ?ome cases B and C will not be other abilities but non-
co%nmve traits of personality and character that also play a part in the
criterion performance,

. Thus, contrary. to popular ex%ectatlon the elimination or re-
duction of the anly type of predictive test bias that is actually found, by
further im rovm% the tests’ reliability and vahdhK would not tend 1n

the direction of e ahzm% the gercen %gaes é) fblack and white selectefa
In any nonquota e ect| procedure based on test scores, but wou
have just the opposite effect.
se an

Children {WI? andteStanfﬁrd BmetTestaret 0 Indivi uaﬁ)

mmtste ed [Otests t % aret ost requfent ey lise R schoo t;[)]sgy

ologtsts for festing children w 0 are referred to them
teachérs hecause ofI arning problems, In many states, a child’s 1Q0
one of these tests |s an essentlal part of the cr|ter|a for deciding whe her
or not he should be placed in a h(/Jpeualcass forslowlearners or for the

g%cable mentall retarded‘ I?

% ecause of the, |gher percentbgq
upt 0 are reterred for Ind| g t|n an ares e-
quenty ace n speclalcasses teW ta orc- met ave

come Under more suspicion and outright attack for being culturally
biased than have any other tests used in the schools,
o nhe er at!lbalttls? ”ct thefcastehe ogt IéarryP IfaI V. V\{Isoanlles Superin-
ent of Public_ Instruction for e of California ostensi
the ISSue otj Fclal bias | ﬁerSC thC{h ch was Torm riy LYseJ %g?
ornia schools as one 0 the criteria for assi ning chifdren to E
classes, in which there isa much ht?her percentage ofblacks than the|r
ercenta e.in the total school population. The district court ruled that
he WISC is ramﬁlly hiased and en#%meij< the use of standardized inte|-
lgence tests for t etdenttflcattono lack children as EMR, or asacri-
terion for the placement of black pupils in EMR classes.

To explain'the arguments. on which the judge’s decision i |n thts case
was pased would require detatleddtscussmn which would unduly 5|de-
track the gresent summar nX Leoal decisions, of course, are enera
based on a numb ero co pex onsiderations of a soclal an politic
nature. In the Lar al. case, little weight was gjven to th e actual
evidence concerni 8 cuIturaI bias (or actuaIIy the”lack of it) in the

and Stanforg-Binet and other 1Q tests;

The fact I, on the hasis of the existing research evidence, it would
be much harder to make a case that the WISC and Stanford-Binet are

Specific Findi
{Jeu Iy §%tant75d -Binet,  The Wechsler Inhell g%ence Sca{
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brased a arnst blacks than to make the contrary case, The validity coef-
ficlents 0 these | tests for predrctrng scholastic achievement are"about
the same for blacks and whites at every level of 1Q. The presumption
that a black chrId with an 1Q of 70 or Fthe criterion for pIacement in
nEMRcI $s) 15 schola trcaIIy more proficient tha aw Ite ¢ hd Whh
ﬁiame %rs contran; ICted Ph/ recent. studies which sow(E

astic achievement eve of black children who are referred for In-
drvrdual psychological testrn(Tr because of unusual learnin drttrcuItY n
the cIassroom S accuratey predicted by the WISC TQ and Stan-
ford-Binet 1Q as in the case of white children wha are referred for in-
%tt'%t‘ah tét'n’t& i et%h‘ T B This meAns i 2o 10
redrc S the sare level of sc olastrc ac?nevement fora bllack ch(tJId as for
aw hite child. There are also other internal t}/pes of evidence, described
In a later section, which indicate that these tess are not biased against
blacks. A black child with a low 1Q has the same problems” with
scholastic material asawhr chrIdwrt the fame low |Q. The 1Q does
nat misrepresent ert er chil sscholastrc ability. Whether or not 3 low-
1Q child who Is performing far below his classmates should or should
not be placed in"a special class is an entirely separate ssue, with no
bearing on the question of test bias.

2, . The most widely used college entrance examination,
which is recﬂurred by most selective"colleges in the United States, is the
CoIIee Entrance xamrnatron Board’s Scholastic Aptitude Test, bet-
ter k nown ast] %o ege Boards or th SAT giescnth n Chagterlg
No qther test has been more extensrveyor thoroughly Investigated f
predictive bias In the white and plack populatjons fco ege applicants.

The results of the, many studies of bias in the SAT are Very ¢lear-cut
and amazrngly consistent, considering the range of colleges in which
the studres were conducted. The SAT’s validity for predicting college
grades is abgut 50 for both whites and blacks. More of the rePorted
vaIrdrxcoeffr lents are slrghtly higher for blacks, When SAT scores are
combr ed wit hrﬁh schodl grades, the predictive validity is raised to
about .60. This_all means that the SAT Can be used by college admis-
sions officers with equal effectiveness for blacks and vinites like.

An important general finding is that for bIacks SAT SCOres are a
pt et by el e
reason |s probabl that grading stand rds in ai eP nt high schools are
more varrable and Jess accurate indicators of academic performance for
blacks than for whites. Blacks with strong academic aptitudes are at a
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reater advanta?e when college selection is based on the SAT rather

an figh schaol grades. . : .
[}\Ptpoug?] ﬂw \g/a?ltﬁty_ of the SAT s essentially the same for whites
and blacks; in many studies the white and black prediction lines do dif-
fer slightly. In all Cases the black prediction line is below the white,
which'means that if separate prediction lines are not used (as they are
not, i most racially. inte [aheii colleges?, the c%mmon prediction line
Sbased mostly on whites |_% tly overestimates the grade-point avera%e
fblacks. The overestimation is greatest for the highest-scoring black
students., Thus, contrary to pog_ular claims, the SAT, in eyerX case
where it is a biased predictor, s biased infavar of blacks. Elimination of
the Predlctlve, bias would result in the selection offewer blacks, assum-

|n% hiselect on ﬁro,cedure,was based sol?l on the SAT scores an dl|<d
no taeaé)g icants rac% into account. receni ears, qeq(b%cs
and whites are equated for aptitude, proportionally more blacks than
whites enter college. _ o _
The SAT haS not been so extensively studied in other ethnic

roups, So it is impossible to draw equally firm conclusions for them.

he largest _stud¥ n ,?Ivm Mexman-Amerm%ns, on four cam us%s?]f
thﬁ U[u ersé’tyo Californi ,showgd that neither SAT scores nor 'ﬂ
scnool Qrades 1; stematically underestimates or overestimates tne
average GPA of Mexican-American students, But other studies have
shown some predictive oiwestimation of Mexican-American ﬁrades by
the SAT, usually a lesser degree of overestimation than in the case of
Ol T Mo e P
_ gtu |esgqfq €S _%’s redictive Va[lglt for college students from
different socipeconomic ( _ES%_background show no indication of bias
disfavoring (i.e., ani&restimating) applicants of lower SES. The SAT
does not consistently under- or overestimate college grades of students
from a wide range of SES. In fact, If getting intd college were hased
soIeIV on SAT scores, the one grou in the papulation that would show
the ar%est percentage Increase | colleﬁe admissions would be the
children of white blue-collar workers. The tests can “read through
the veneer of social class hackground to identify academic_talent niore
objectively and accurately than teachers” marks or interviews by col-
lede_admissions officers. _ _

Stuaents™ high school records are a considerably more hiased

pregictor of college performance, resulting in greater overestimation of
college grades for minorities, than SAT Scores,
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3. AFQTand GCT. The use of tests in the armed, forces reveals
no more overall bias with respect to blacks and whites than is found for
college selection tests. But the nature of the bias, when it is found, is
soméwhat different, not be%ause the tests are S0 d|ffg,r nt, but because
the crlterle% r?elcted the tests are often very different from the

crlterhono ol ge perrormance. .
The tests mast commonIX used b(){ the military are the Armed
Forces Qualification Test (AFQT), designed to screen youths_for

enlistment in the armed forces, and the General Classification Test
(GCT}?, used to asa%] [ecruits to dlﬁ?rents ecialized training courses.
The AFQT and GCT arF essentla Ig/ tests of [%eneral ental abﬂ%,
and are better Pr_edlctors of general job performance than_any other
single test. That is because the general ability factor enters intd nearly
evary type ofjob performance and especially injob training, even when
the ram,m% does not a}ogear to involve anythmg ver?/ “Intellectual.”
Comparisons of the bottom one-third, middle one-third, and top one-
third of recruits on these measures of enerﬁl aptl_tudf show, for exam-
ple, that when they are trained on tasks, such as visua momtormg, rifle
assembly, missile “preparation, . phonetic al?habet leaing, an
Plottmg, the low-aptitude recruits need two to four times more training
ime, to to five times more training trials, and fwo to Six times more
prompting in these various tasks than the middle- and high-aptitude

recrylts. . . »

%e placement of recruits in. the most appropriate training pro-
?rams In'terms of their tested aptitudes is estimated to save the armed
orces more than $400 million per year. The random allocation of
recruits to different tramm% courses’ wauld result in a much higher
failure rate and the need fo retrammg N other grograms than when
as_sl(%nments_ are based on test scoreS. Hence a great economy In
military training is made possible _bx aptitude tests. Sgeclahze_ aP-
titude tests, used in combination with tests of Pene,ral anility, slightly
|miJrove prediction of performance in certain fraining programs that
call for special abilities, such as mechanical agtltude, n,um?rlcal ab;llty,
rrt1_otor|,c ordination and dexterity, and response to visual or auditory
stimuli.

General ability tests do not predict performance on many armed
forces jobs quite as well as they can_ predict school or college grades
mainly because general (_:Q?nltlve ability 15 Jess important 1 jobs that
call for other kinds of ability. The less the intellectual demands of the
job, the less well does a general ability test predict performance.

Map
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Predrctrve bias of AFQT and GCT scores for blacks and whites is
rfrehera slight or. nonsignificant for most trarnrnq criteria, When it 1s
ound, however, it takeS the form of white and black prediction lines
that are nonparallel and therefore. cross each other. Invarrablr( this
results n two kinds of predictive bias when race is not taken info ac-
count; blacks_scoring below the black average on the AFQT or GCT
are underestrmated and blacks scoring “above the average %
overestimated |n trarnrn ang erforma Ce, reIatrvetowhrtes This
predictive brasc eehmr ated y Using separate prediction [ines for
each racial group.

AT The most wrdely used. and most carefuIIy researched
test batte for emp ogment se ectron |n crvr |an joh s s th e General A

titude_Test Batter eveloped oyment S er
vrce Thrs batterz[y S ve tests meas re Ine (dEf?e ent/ trtud
com matrons have use ctrve vall d|t

which, In variou
I|teraI|fy hundreds of different civilian jobs, from semrskr led to profes-
siona

For some vears, the U.S. Department of Labor has conducted
?tudre ofbra}i\( the redrTQ lon oﬂg fe ormance ofbla sanét hites
rom their G res. Thousa ersons In some thirt tf rent
occupatronalcassr Ications nave now been studied, In not one of these
studies Is there a significant difference in the predictive validity of the
GATB composites for whites and bIacks However, when the same pre-
diction Irﬂe Is used for wh I%acks the GAT scores In some
cases i tyoverestrmate aes é)erforman nerestrmatron
of black Jon”performance TB 1s.never ou R nsrstentlg
When trere was any |n tron of pre |ct|ve bias I different |ab
categories, it favored |acks—that |s more blacks than whites who
passed the GATB seIectron cutoff actually failed on the job.

The studies of H %?anrcs and Asians on the GATB involve too few

subjsects for a% L gene}arz tions,
tudies of dlacks and whites. based on many other employment
selection tests in a wide variety of occupations show results very much

in line, with the results described for the GATB. When significant
predictive bras 19 detected it is.invariably the case that the test scores
overestrmate lacks ﬁctual gerformance on the dOb This 1s even more
clearly In evigence when the criterion Is assessed by some more obgec
tive means than supervisor ratings ofjob performarice, such as a wark
sample test or ajob-knowledge t&st. Blacks tend to fall Hust as far below
\trvhtrtes on work sample and job knowledge assessments as on aptitude
est SCores.
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Childhood Test Scores as a Function of Age

éAs childen mature physically, their mental capabrlrtres also grow
and this is reflected in the reqular i rncrease I raw scores (i.e., pumber
of Items asser? on all tests of genera mental anility" A glraphr nPlot
showing the gradual rise In raw Scores as age INCreases |sr1;
tal growtn curve. We can also plot mental growth curves for single test
items, by showing the percentage of childrén who can pass the item at
each year of age Trom early childhood to maturity. Good mental test
ltems”vield a_growth curve showrngasmooth reqular increase rn the
perce ag of Children passrng th em at each s ecessrve }/earo age.
\What has this to do with test hias? Just this: If a test of Indivictial
test items showed these regular mental grovvth curve characteristics In
gopulatron Abut not in pogulatron B, if would indicate that the test Is
iased against population
suc mental growth curves, hoth for tota( t%sﬁ cores or for
srngle |tems are glotte for white children and blac ren on stan-
dard tests, hoth grou S show hrghly reqular mental growth curves,
The Onh/ important™ difference i that the black grovith curve lags
behind the white"Thus there is no indication of test Bias in terms of this
cntenon At any given a e, in the range ahove age 2.2 smaIIer percent-
a}\gee(g black th n of whi echr ogen pass Y tem In the test, If
etermrnet eaq eatwhrcha out one- af ac chrldren can pass
an rtem we find that the same item is passed b a bout one -half of white
er dren who are 10 to 20 percent Zoun e, ‘Thus the average bIack
gearod gerforms on these tests abouf like the avera ewhrt e80
r-old. Yet standard |Q tests and their rndrvrdual Items reflect the
smoot , Tegular growth curves of mental ability equally, well for blacks
and whites. f this were not found for a particular test, it would consti-
tuteavery strong argument that the test was biased., But the rndrn of
re ular growth curvés for blacks and whites on a given test, yrtse,
does not prove the ahsence of bias, because the test could emeasunn
omethrng different n the two groups and hoth thrngs could show reg-
ular growth curves. Height andl weight and i)hysrca strength, for ex-
ample, all show growth curves that résemble the mental growth CUrVe.
Hence the mental grovvth curve cntenon of test hias, t0 carry much
conviction, must b hh) emeﬂte other evidence th%t the test [s
measuring the same thi or the grodps In ﬂuestron Such evidence IS
sougnt In’the pattern of the test’s cor elations with a host of other di-
verse variables. If the test’s correlations with a variety of other vari-
ables is the same for both groups, there is a strong prestimption that the
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test measures the same trait eﬂually well in both groups and that the
test scores have the same mearling in both groups.

Kinship Correlations of Test Scores

If a,te&t shows different kinship correlations fg,r 0 %rou S, It Ii a
strong indication of bias, unless, of course, the differenCe In correla-
tions s due to some statistical artifact such as a markedly restricted
range of scores in one group. An unbiased test should show the same
correlations.between twins, or 5|bI||n(T;_s, or parents and children, or any

other kinships, for different populations. Also, the average absolute
grlifofe 8”85 qu differenc trfeegapgl%ss of sign) In test scores bgtween kkljns

%same In gjfferent grou ﬁ . .
. This Iswnat we find in comparing kinship carrelations and absolute
differences hetween kins in test scores of whites and blacks. On a
number of mental tests, the correlation between siblings is the same for
blacks and whites, as 1s also the aver_a%e absolute difference befween
siblings, The same thlnﬁ Is true for twjnS, Thus, with respect to k”}fh!f)
corre twns and dlffB[e c(ejs o% stakndard ests behave as we sp(?ul ex-
nect If they are not biased for blacks or whites. This in itself does not
1ecessar|IY Rrove the ahsence of bias, because the bias could concelv-
ably affect the scores of all kins to the same degree. On the other hand,
If Kinship correlations and absolute differencés between kins were not
he same for hoth racjal groups, It would be definite evidence of bias.
Note, r1hat SUC a_me}ho for detecting bias cap prove the Bre_sence of
pias ifthere is a significant difference Detween the %ro_u s, but 1t cannot
Prove the absence of bias if there is not a significant difference. It Is like
he case of proving that a suspected burglar is guilty by showing his fin-
gerprints on the “stolen %o,ods, whereas the “absence of fmge_rPrm_ts
would not prove that he. | mnocent._"Test?] are |n the same position in
terms of the K,Inshlé) criterion of bias—Hhe evidence does not lProve
them ?un,y, and so they are accorded the presumption, but not
proof, of “innocence.”

Internal Indicators of Test Bias

There are a numlﬁer of chflracteristi%s of tests themselv%?, side
from the total score, w _|ch_sh?u d reasonaoly be exPe?te%_to differ from
one group to anotner If, in fact, tne test i culturally biased. 1 shall
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describe several of fhese &hara.cteriﬁtics, selecting only those that do not
require very complicated statistical reasoning.

Internal Consistency Reliability

A test’s reliability. coefficient tells us how internally consistent the
test is In whatever trait it measures. It Is related to the degree to which
all the items composing the test are correlated with one another.
Clear(ljy a test that is culturally biased. against a particular group
should be more Hk%ly 0 hav%lowe rellabl|lﬁ/ for H}# (rwou than for a
ﬁroug ?ﬂamstw IC'jt 1S not brased. A signiticant dirrerence in reliabil-
y COerTICients IS mdwatwe,of,‘%_las. s _

Comparisons of the reliability coefficients of a number of widely
used. tests in large samples of blacks and, whites show no appreciable or
consistent differences, hence no indication of bias.

Item Discriminability

ltem discriminability means how well a single item discriminates
between high and low Scorers on the test as a vihole. Usually the top
and botton? 2/ gercent of persons In the total score distribtion are
comRar_ed on the percentage Rassmg the item. A good item shows_a
much higher percentage ofhigh scorérs than of low Scorers who pass it
_ Items differ considerably™in discriminability. It is an important
finding that when the diverse items of an 1Q test are rank-ordered for
d|scr|m|nab|lltg in a white samBIe and . in a black sample, the rank
order is the same for both gro_ s, This means_the items that hest
discriminate befween groups 0fhigh and low intelligence among whites
are the same items fnat best discriminate among blacks. I other
words, all the jtems behave in the same way in Doth groups. This
World seem unlikely in a culture-biased test, unless it coul lfe convinc-
mgsyé arqued that afl of the diverse items in the test are equally culture-

. We can also examine how well each of the items of a test dis-
criminates, between groups of children who differ by, say, two years in
age. We find that the items that best discriminate between high- and
|ow-ability groups are also the same items that best discriminate he-
tween older"ana younger children, and they are the same items for
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blacks as for whites. Again the items behave the same in both racial

J %[fnall we can determine how much each item discriminates be-
tween qroups of blﬁlcks and whites in terms of the pe%cené ge of each
roup that passes the item. It turns out that the items that discriminate
ost between blacks and whites are the same items that best discrim-
inate_high- and_low-ability groups within each raC|aI group, This com-
bination of findings woul seem h| hly improbah eforaculture b|ased
test. If the racial discriminabjlit oteﬂemsweref?ue to cultural bias,
we would then have to exPIam the culfural di rences reflected In
each Jtem so closely parallel the afility differences and age differences
found within eacly’ racial ?roup Thére_ is no theory. 0 cultural dif-
ferences that would predict such a finding. The finding, however, |s

hat would be expected with test jte stht not cu ?ural biased
tut measure wﬂﬁ(pequaf| accuracy In g] th the ?ack anJ whlte/ popuﬁ -
lons.

Rank Order of Item Difficulty

|f§f s one of the best me#hods for identi mq blaseéi test items.
j he di |cuItY evel of an item for a given group Is indexed by, the Rer
centa?e of all persons In the g rouR Who [oass the item, which’is techni-
cally termed the item’s /2value]| Thus, re atlvely easy tems have large
valdes, and difficult jtems have smalf 8 values. An Ttem of average dif-
ficulty for th e%roup hasapvalue of 50; that is, 50 percent of thegroup
passrﬁe Item dpercen fail,

e test In questign Is given to Iarge representative samples_of two
subpopulatmns usually whites and backs he p values of each item in
the test are determined separately for each group The items are then
rank-ordered in difficulty (p values), from gasiest to hardest, for each
groulp The ranks of the two groups can be lined up side by side, for ex-
ample:

Rank Orckr of Difficul
ltem In Group A In Grop B
B 1 (easiest) 1 (easiest)

N B

efc. efc. eic.
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We can then see to what extent all of the test items maintain the same
rank order of difficulty for the two groups. The degree of similarity be-
tween the [qrouns in the rank order of their item p values can be quanti-
fied by calCulating the rank-order correlation between the two sets of
rantm Th rank-order correlation can ran efromO no reater sjmilar-
than chance) to 1 (perfec cgrrespor]r |n ranﬁ Carre atrons

anove .95 represent a very hig eg ee or simi anty In the order of 1tem
difficulty. Items that differ markedly in rank order in the two groups
can be suspected of bias, That is, thé item is too easy or too difficult for
a particular group in relation to all ofthe other items in the test. Items
that mal tar the same ranh]ordero rI iculty in tvvo Sroups can he
presume ﬁemeasu tesame a| W In‘both

Notice that an overall altference betweert groups’ it m values, such
that one group has almost uniformly lower™ values on all items, wl
not lower the, rank-order correlation.

J~Any test item for which different groups have had markedly un-
equal exposure. or opgortunrty for Iearnrng would be consjdered a
culture-biased item, “and its “rank order Qf difficulty would differ
srgnrfrcantly between a Proup for which it is culturally biased and a

ror\r/n/ I Which |t|sno

e have found some extreme examples of such cuIturaII brased
items In the PeabodP/ Picture Vocabulary Test (PPVT) when it was ad-
ministered to schoolchildren in Endland and the resulfs were compared
with those obtained on children of the same ade In the United States.
The PPVT consists of 150 plates, each bearing Tour pictures. The tester
states a word that is rePresented by one of the four pictures, and the
subgect Is asked to point to the apPropnate icture. Certain wors are
clearly culture- brased for compar childr n reared In England with
children reared i the U tates. For example, “the worg

“thermos™ has a strikingly drfferent rank order of difficulty in England
than in the U.S. “Therimos” |san Amerrcan trade name ‘for what the

English call a *“vacuum flask.” Similarly, “bropco™ is an easy word
forAmencan children, but 1s unknownt amuch larger Eerce %e of

nlish children of the same age. In n% aooe means
ship’s kitchen, and hence many”English children fail the PPVT |tem
that requires porntrng to the Iast car on a trarn Certain words are bi-
ased in the reverse |rect|on—the are re latively ¢ easrer for th e Englrsh
thftn for Americans. For examloe bannistér” and “goblet™ are
re atively easy ifems for the English. Enough of these item Diases g, In

osrte drrecthons S0 that they nearh( alance out and E n(T]hsh
dren and white Amencan chifdren ofthe same age obtamn about the
same total score, on the average.
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A very different frndrng emerges when we compare American black
and whrte children attending the same schools. Overall the differ

?%por ts on the PP T. Butthe PPVT items areo |ous||yst
cu ture 0a edt at we might exnect certain items to reveal cultural dli
ferences between blacks and w |tes by showrng marked drfferences rn
rank order of difficulty, as was oun n comparrnP %frs and
American children. It turns out that the rank order ofremd iculty is
almast exactlgr hﬁ same in hoth racial gr (hud) %houg blacks showa
consistently smaller percentage assrna N whites On every item o
the PPVT, There are no markedly deviant items—the rank- order cor-
relation. of item p values between Dlacks and whrtes |s 98, averyhgh
orreIatron indeed. For comparison, the ran or er correlation of
PPVT |temp alles betweenm;tels éan(mem esa ?]fthL ?Lmer ce 1S

IS0 terw the re rcu eso fure-
oade88PPV1Q Ite ?e g(er no more etweenw es an Z th nbe

tween males ana Temales of the same race, w etherw rte or ack
Whatever cultural difference between blacks and whites on the PPVT
is revealed by comparing the rank order of item difficulties is no greater
than the cultural drfference between males and females of the same
Soclal backgrr%und |teins $ho §|gnrfr% ant sex differences
In p_\alues—for exampl csaero Parac

T evocabular s testo e Stan or -Binet 1Q test shows com-
parable results wrt a rank-order correlation of .93 between the item
drﬁrcultres of blacks and whites. Again, blacks show consistently lower
D va ues on every word. This sugdests either that blacks have an overall
smaller vocitbul ry than wh)rtes the same age or that all the words in
the vocabulary t%st are about equally cultdre-biased. But It seems
puzzling that such a diverse assoftment of words should reflect such
unifornt differences in cultural exposure to the words.

Ifa cuIturaI difference can make for such results it should be possi-
ble to make up a vocabulary test that is e% uall cu ture rase in favor
of blacks, z\et reserves the same ran ord difficulty of the items in
black and White samples. The Black Intelligence Testg ITé? Was an at-
tempt to create such a test. It is @ multiple- chorce vocabuldry test con-
sisting entjrely of black ghetto slang. Blacks obtain higher scdres on this
test than do vihites. But'the test shows extreme cultural bias_in terms of
the rank order of item difficulties, which correlate only 52 between

ac ks and_whites, as com ared with the correlation of .98 for the
ea odg Picture Vocabulary Test, .94 for the Wonderlic Personnel
Test, .96 for the Wechsler” Intelligence Scale for Children, 98 for
Raven’s Progressive Matrices, and .98 for the Stanford-Binet
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vocabularx subtest—all tests on which blacks av%ra ethee urvalent of
151Q points lower than whites. The lower vocabulary scores of blacks
robabl reflect their overall smaller vocabular}/ 8 indicated by a
sturiljy in whrch a count of the total number of different words of an

se] % % e‘prrmar s%h%o chil re
crIdren use onI altas many i erentworsas
|tec reno tesa ea

at makes a cultura dr erence hypothesis especially untenable is

that the rank order of item difficulties’ Is so very Similar even in tests

composed of extremely diverse t pes of rtems he rtems of the Stan

Ford -Binet test ﬁtvveenae%ﬁ n| for example, areo1a

g% tg/&es aS S ov(rfn In Table 4, aongﬂw{h the ce ta es 0 whrte

4yearo S passin each Ite era correlation

between the Whites” and blacks’ item difficulties is 99 wrth a Iar?er
Percentage of whites passing every item. The 1tems of the Wechsler

Iligence Scale for Children are about as diverse as those of the Stan-

anet and show a |m|IarI hﬂh rank-order rirr lation of item

iculfies for blacks and whites; O the average, blacks.do not per-
?orm srgnrfrcan ybetter than whrtes on any o? the 161 items otp t?t

Wrth tests composed of such heterogeneous, contents and diverse
types of items, the Importance of these findings is that they are almast
rme %ble to [ feconcrle with the cuIturaI différence exPIanatron of the

t lack dr erence on mental tests, which argues that whites and
blacks have had differing degrees of exPerrence and familiarity with the
Informational contents 0f the tests. But it seems so improbable that the
diverse_kinds of experience or familiarity called for by these highly
varied items would all diffuse across the racial-cultural boundary in an
order that exactly corresponds to the order of difficulty of thé items
among whites, and to the order of diffusion across a§e boundaries
amon% whites and among blacks, and to the order of diffusion of in-
formation from brrghter to slower children of the same age within each
racial group. No oe has ever posited an cuIturaI difference of such a
nature tha could be reﬁnonsrble rIor SuC ults

Determining the rank order of item difficulties in each racial group,
of course, is a means for assessing the validity of popular claims of cul-
tural bias in specific test items. For example, a favorite target of test
critics Is the WISC Verbal Comprehension item:

What is %he thrn%to do if a fellow (girl) much smaller than yourself
starts to fight with you?
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aple 4

i

Description

IdentH‘y the larger of. 2 kalls.
alC |ctures of animals.

ame o ects In pict res
svvere %h

\s/\tlgvreest |rsty or ydovve ave
P|cthlre \ﬁ%cabu ary: Name the objects on

Ch]1d 5 (!ihree Qbjects (e.q., car
dwe% n@m %e hldgen oB e%%ﬁd mué

Opg)osne analogies: e.g., . Brother is a
oV tsg)ster Isr?ect . (Must answer

Pl%;ur% |o|fen\7 @QLOTY e.0., “Which one

Op[%osne ana ogées I, F |V but

USt answer™3 out of 5 correct

Object similarities and di erences ick
Ut otg[%ct In picture that s different

iyww“%mmm

n%h OX Over here
Answer e|t er 0 We o with our

ees " or “What ovvedovvlthour
Mustadat |east 2 features to In-

[ m
Mus%ée m%\é\;oriq faZ the follow-

Co assquare (Must have “square” cor-

Consguct a rectangle from 2 triangular

% Passing
White  Black
%% éi%
a7 23
M o7
5 &
69 4
A 2
o0 R
ol 4
49 kil
2 i}
o/ R
b 5
9 0
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Those who point to this item as a prime example of culture bias in the
WISC ar?u that black children are typically taught to “fignt back,
and therefore the keyed correct response Evvmch 5™ not to f|%ht back”)
r%J_n%ﬂcounte_r toftheg)rI CLliIturallvtaIuest. Y(lel |tth turlnsooutththattt IS |tﬁrnt 1S
gl asier for blacks, relative .to all. the 160 other items i
W?SCY t%ﬁngmLm ﬁltes! % moyin etﬂns |tem?rom theV\fIS(Qf woqu
Pen,aljz,e the black subjects. This is gne mare illustration of the great
allibility of subjective judgments of item hias.

Culture-loaded versus Culture-reduced Tests

As was explained at the beginning of this chapter, test jtems can_be
arran%ed SUbjECtIVE|P/ along a continuum of culture loading, ran%mg
from highly culture-foaded Ttems to very culture-reduced items. There
isa high degree of a?reem_ent among judges when they are asked to dif-
ferentiate items that fall in the upper and lower extremes of this con-
tinuum—when items are judged as the “most cultural” and “least cul-
tural” in informational content. Culture-loaded and culture- redyced
experimental tests have been composed entirely of items taken from
many standardized 1Q tests and classified by a farge number ofjudges
as “most cultural ,fafnd Ie%st cultural. _

If the average difference petween blacks and whites on standard 1Q
tests is a result Of the cultural content of these tests, we should expect to
find a considerably larger average white-black difference on the experi-
mental test composed of the items judged as “most cultural” as com
pared with the experimental test"composed of the “least cultura
items. In fact, however, just _tpe opposite s found."Blacks at| every
socioeconomic level scoresignificantly better on the “most cyltura
than on the “least cultural” tesbjThis is true even when the difficulty
levels of the most and least culture-loaded tests are made to be exactly
the same_for whites, Fé)r example, tﬁre“are fwo |temf that a Iar(i
number of judges agreed to assign to the “most™ and “least” cultu
categories, respectively:

-

abysmal

(a) bottohﬁless (b) temporal (c) incidental (d) matchless

A hotel serves a mixture of three parts cream and two parts milk. How
man é)lnts of cream will it take to make 15 pints of this mixture?
(a{ (b)6 (c) Tvi (d)9 (¢) 12
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For blacks, the f|rst |tem |s easier than the second: for whites it is the
reverse The relatively better performance of blacks on the items
iqenera?/ fqed to be the more culturally loaded in most standard tests
satpca nln\% It comes as a %re t surprise to thoie who have
always assumed, Without any evidefce, that the generally lower test
scorgs of blacks are due to cuIturaI hias.

I—Iow can we e>t<pa|tn thlthSltrp”S”I] flfndénb sth

fwe examine the items that are classifie

and the “least” cupturanz hent ese [tems arerh gned n tf fhcu?s
We notipe one, and on one, rather sy stemattc difference etvveen
them, 1[The most culture- aded items usual call for some sPecmc bit
oftnformatton WhICh the su Ject has to h ave acqune before tak |n?
test and w ich, Itetes tuat]on Slmﬁoy has to recall from
emorB/ fhcut Ieve P Items depends.mostly on. the rarit

the bit of Informa OE or, .such as knowing a ar(jtcu ar un-
common word or little-known fact. The least culture=loaded rtems, on
the other hand, generally call for some Kind of reasoning or problem
soIvm% that mustbe doné in the test S|tuat|on |tseIf The Ifficulty level
of such items_depends on the_comp exnﬁo the menta| operations re-
gtilre Ao arrive at the solutlon'l these are tge most hlﬂhl%

oaded items of any test—Item t ethat ed Spearma
characterize g a" refation e uctton nqlc%m erence, and abstract
reasoning,_regadless of the specific itent content* that 1 usedto elicit
these cognlttve Drocesses.

Verbal versus Nonverbal Tests

It seems plausible that verbal tests, betng degendent on a specific
language, would allow more scope for cultural bias to creep In than
would be the case for nonverbal tests. Blacks who most often speak
Black Enqhsh and who are accustomed to syntax different from Stan-
tje%t(sj English, might therefore be especially handicapped by verbal

A thorough surve?{ of all published studies comparing the average
difference between whites and blacks on verbal and nonverbal tests of
every kind reveals that, contrary to the expectation of the cultural-
difference arqument the groups differ significantly less on verbal than
on nonverbal tests. All other ethnic_minority groups in the United
States—Mexican, Indian, Puerto Rican, and_Asian—perform rela-
fively better on nonverbal than on verbal tests. This should not be sur-
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prising, considering that English is the second language for many
members of these [qro_ups,.

My study of all'this literature, however, leads me to conclude that
the vérbal-rionverbal distinction"is not of fundamental importance,
The ?reater white-black difference on nonverbal than on vertal tests is
merely a consequence of the fact that man%verbal tests call more on
mem r%/, whereas nonverbal fests require more complex mental ma-
nipulation of rather simple_elements to proguce the’ correct answer.
These contrasting characterlstlcs_su%gest a difference in_the g loadings
of verbal and nonverbal tests™It is the test’s£ loading—its dependence
on reasonmP or inference—rather than whether it is verbal or nonver-
bal that deermines how much it discriminates between whites and
blacks?] When verbal and nonverbal jtems are matched on hoth diffi-
culty a dP loading In the white poR/luIatmn, blacks perform equally qn
the ‘verbal" and nonverbal items. Mexican-Americans, however, still
perform less well on verbal tests under these conditionsAThe verbal-
nonverbal distinctjon is much more important than the "-loadedness of
Items for groups In which English s a second IanguageT’\Thelr |ower
verbal scares, as compared with nonverbal scoreS, are more clearly
related to the language Tactor than to differences in the tests’ g loadings.

Factor Analysis of Tests in White and Black Samples

[Factor analysis is a complex mathematical method for reducing a
large number of tests to a smaller number of factors; that is, more
furidamental dimensions of ablll'[)( that account for the intercorrelations
among all the tests~|JA_ factor analysis be?ms with the intercorrelations
among a number of different tests, anp fom these,are determined the
primary anility factors that account for the Individual differences In
scores on all the tests In the battery."The number of factors is usuallr
far fewer than the number of tests??For example, the Wechsler Intel-
ligence Scales consist of eleven different subtests. Factor analysis_ ex-
tracts onl% four factors from these eleven subtests: g, the general ability
facﬁ)r common to all of the tests: V, a verbal abﬂ%factor,fo%nd largel
In the vernal tests; P, a performance factor found mainly in the nonver-
bal tests, and M, a short-term memory factor found in digit 3|oan
memory and in_problem arithmetic _(Ibecause the elements of a problem
have to be retained. in memory until it is solved). . _

Ifa battery of highly diverde tests were culturally biased against one
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?roup, it would be unhke(ljy to show the same pattern of intercorrela-
lons among the tests, and hence the same factorial structure, as are
found_in a group for which the tests are not considered cuIturaIlEJ/, inap-
Pro riate. Therefore, we can use factor anallysls to detect test bias. If
actor analysis fails to reveal the same factors In two cultyral gr?ups
the tests eritering into the factor analysis may be suspected of cultyral
bias. Even when'the factors are the same in both groups, Ifany particu-
lar test shows a markedly different factorial composition in one group
than in the other, it w?uld be susPected of bigs. .

A num etr),o l(ljl'[e farg{e and diverse ba terlﬁs of st nﬁiarﬁlzed t?sts
have be?n ?% Ject 0 factor analysis IH both white and black samples.
What all of these analyses show, Virtually without excegnon, Is that ex-
actly the same factors emerge from the white and black fest data.
Mareover, there Is a high eFree_ of similarity between blacks and
whites in the sizes of the factor oadm%s on the various fests. For exam-
Ple, the tests that show a high g loadling for whites also show high g
oadings for blacks. The larger and more representative the samples
thet%reater seems {0 be the similarity hetween the factor analyses based
on them. . .
The results of factor anal_Yses of numerous tests in black and white
samples afford w_e %?SSIbIII of ch(«f,ckmg an mte,resﬁln% h goth IS
aaou average white-lack test score differences ,ongmal ay u? ste PI
Charles Spearman in 1927. Spearman had noticed In d battery of af-
verse tests that the magnitude of the average difference between whites
and Blaé:ks }/haned from one t?stthtotar{o,thelr, gnd ratThﬁr i:losely ccr)][{e-
sponded fo the varying sizes of the tests’ g loadings. The largest white-
b?a_ck d|r}erences \z?reg seen on the tests Qhat we(T]e the m?s? A-lloaded.
This was a potentially |mgortant observation, because, If It were fur-
ther substaniated, 1t would mean that the white-black difference in test
scoies Is mainly due, not to sloeuf_lc cultural factors in this or that test,
but to a general factor that all ability tests measure in common, some
more than others. , o

| have mvestqated SPearman S obseryation in ?ﬁveral |arge-scale
factor analyses of test batteries given to whites and dlacks. In"no case
have the data contradicted Spedrman’s hypothesis, and In most cases
there is a high degree of correspondence between various tests’g load-
ings and the magnitudes of the average white-black differences on the
tests. In short, Spearman’s hypothesis is strongly borne out by the

ata . . . . :
As mentioned earlier, a_test item seems to elicit g according to the
cognitive complexity of the item’s demands. With this basic concept of
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the nature oflg in mind, we tried a simple eXé)erlment usm% the forward
digit span I(F S) and backward digit span (BDS) subtests of the revised

echsler Intelligence Scale for Children (WI C;R?. The reader will
recall that in FDS, the tester reads offa string of digis at the rate of one
digit per second, and the subject immediately repeats the strn? of

d (rués. The test be ws with éllsenes 0{ tgrlee% gtlﬂltgf ?gr?egh?sl?g éneo t%er

|
Serles IS Increased py one digif. uptl

which the su ajlect fa)l(ls to recall the series Correctly In two trjes. The
length of the fongest series the sub{ect can recall is termed his or her
forward d|%|t span. In BDS, the tester again reads off a series of digits,
but now the subject must repeat them back in reverse order. The
longest series, the subject can' repeat in reverse order is his or her
backward djgit srRa_n. _ _ _

It would see |mPIau3|bIe to claim that the BDS fest is any more
culture-loaded than the FDS test, The essential difference between
FDS and BDS s their difference in complexity, although 1t is only a
small difference, because, .as mental test items ?o, BDS Is not,ve[}{
complex, But BDS re(iuwes the subgect to transform the in
series—ne must mentally  reverse th seqﬁj]ence of digits before

reading” them out. In short, BDS, takes more mental ‘work than
FDS, and all subjects, without exception, can recall a longer series of
digits forward than backward.

The FDS and BDS tests, In addition to the WISC-R Full Scale 10,
were obtained from 622 black and 622 white children drawn from
elementary schools, in California by a random sampling procedure.

Now, if BDS elicits more g thari FDS, as we hypothésized, then we
should expect a higher correldtion between BDS dnd 1Q than between
FDS and 1Q, hecause the Full Scale 1Q is a good index of (1’ This 1s
whahwas found, In both racial a/ro_ups—BDS correlates about twice as
much with 10 as aoes FDS. Now, Ifthe average |Q difference helmeerr
whites and blacks is essentially a difference in ? as Spearman had con-
Jectured, then these groups stiould show a greater average dillerence on
BDS than on FDS."This,_in fact, is what was found. The average
white-black difference on BDS is about double the fllfference on FDS,
and this dyfference s still seen between wnites and blacks classified into
upper, middle, and low socioeconomic levels./The difference in the g
loadings of FDS and BDS thus reveals an average difference between
blacks™and whites which cannot be accounted for by culture bias or
socwc%nomm statH e :

e have corroborated this ,fmdmg In other experimental tests thag
are devised to differ markealy in g loadings. Tests of rote learning an
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memory, for examﬁle have (1U|te low g loadings and also show less dif-
ference between whites and blacks than any other types of mental tests.
Yet these tests call for as much attention and motlvatlon a ang others:

but thex regulr litfle tfansformatlgn or mental manipulation of the In-
P They emphasize learning and memorizing by repetition, in con-
rast to thinking and reasoning.

Analysis of Errors

If the s? ecific errors made on tests differ between qrou s, We ma %
susloect cuftural_ bias. Errors can be most objectively analyzed
multiple-choice items. When large groups of bIack and whlte chlldren
fail @ multiple-choice test item, We ¢an determine whether they picked
the same or different distractors gncorrect answers), and we can com-
pare the percentage of whites and blacks who picked each of the
severaq |shract<ors
When this kind of distractor analysis was made for IarPe samples of
age-matched black and white children who had been fested on the
highly culture loaded Peabod Ptcture Vocabular Test and the
nonverbal culture- refl étven ro%reﬁswe Matrices, there was o
dttference between blacks and whites etr chmcsofdwtractors for
the vast majority of t e|tems that. were failed. There are argedf
ferences in the popularity” of different distractors—some
many more errors than others. But those blacks and whites who fa|I an
|tem sh ow the same nPercenta%es of choices on the several distractors,
But there are some Jtems on which blacks and whites differ in their
predominant choice of distractors. We examined these distractors
carefully and discovered an interesting thing. Some errors are_ more
“sophigticated” than others, That is, more complex mentaI manipula-
tions of the robIem elements (but not complex enough to get the cor-
rect answ ead to th seIe t|on of dlfferent dl%tractors For such
items, older children (of either race) make different errors than
younger children: The older children select the more * sophisticated”
distractors. But the most interesting finding Is that when groups of
black and white children of the same age differed in their Choice of
distractors, the difference was the same aS that found between younger
and older white chidren. The distractors most commonly cfiosen
black children are the same distractors that are most often chosen b
white children about two years 0younger JThus the choice of distractors
seems to be more related to mental age than to racial-cultural
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background™ It appears as if the black children deveIopmentaIIP/ Iag one
to two years behind their white classmates in the elementary sthool
ears.

. Al of the features of test performance, such as different choice of
d|s(§r%?to S, hii(s were found to discrimin ée S|gn|f|cimtl %etween white
and blac ? lldren of the same gge could besimulate ¥compar ngr

roups of ofder and goun%er children of the same race. Mareover, all 0

e tests’ discriminating Teatures between blacks and whites are wiped
out when the test records of black children are compared with those of
white children who are about two years younger®JThus the racial dif-
ferences in test performance look much less Jike what we would expect
from Fllﬁerencs I cultural backr%round than from a dlﬁeren% n
overall rates o mernal development?Jme evidence for %hIS hyPot esls
seems mare compelling when' we look at the results of tests that are
specially intenced to réflect developmental trends.

Developmental Tests

The Gesell Figure CopYing Test (FCT) consists of ten simple geo-
metric forms such as circle, €ross, sguare triangle rectangle, dia-
mond, C)Blmder and cube, each printed on the upper half of e3ch page
of a test hooklet, The figures are arranged in mcreasm% order of diffi-
culty, from a circle to & threg-dimensional representation of a cube.
The child is given a pencil with eraser and asked to copy each figure,
takm(f as much fime as neegled_ﬁg_ mflke the cop}i look as ‘much I[ke the
madeT as possible. The test’s difficu tg level makes it most suitable for
children hetween the ages of 3 and 12. Performance s scored by how
closelg the child’s copy~of each figure approximates. the model. * .
The remarkable thing about this test Is that a child typically copies
each figure in the sequence at practically an adult level of perfor-
mance_—ug to a_point where the nexh f|gure In the sequence presents
gredpt difficulty. echldma¥ c? y the Clrcle, croB?, square, triangle,
nd crisscrossed rectangle perfectly; but fail misera Ty|,tr m(I] toc Fy
the next f|%ure In the stquence—4 diamond shape. Typically the child
fails every Tigure following the first failed figure. The child tries, erases,
and tries again, but the drawing remainS peculiarly distorted in its
most es%e_nUaI features, often scarcepr/ resembling thé model. .
As children_mature, they can correctly copy more of the figures in
the sequence. For example,” children need a mental a%e of about 7 to
copy the diamond, of about 9 to copy the cylinder, and of about 12 to
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o J the cube. Itis extremelh/ drffrcult to teach children how tq co(r)g/ the
res th atteyeannot spontaneously c%m( Evenwhenaehrd no
tau ht to cogoneo the more aﬂvance %rres (S 0es not |mprove
per ormanee nan easrer frquret at the child coulan’t copy correctly,
This highly developmental task—which, |ncrdentaII IS an excel-
lent measure dfg—has nathing essentially to' do with motor skill or per-
ception. A child’s difficulty with a artrcular fruure reflects the child’s
n brIrt){ oconce{rﬁtualrze the essential features of the figure, such as the
fact tha sr es of the diamond are straight |ines, two opRosite angles are
acute and the other two are obtuse, and the vertrcal axis 1s longer than
the horizontal axis. The child must be able to ana |_}/ze the figure |nto
these eharacterrstrc features to be aple to copy it |s copyrng perfor-
£is gur e teaccuracyo hsconce t of te ure
hrsc ncet Ithr eac ure s ms 0 un rfrcal
Eﬁ Ir{r{essr erh nge ast ment matures frome ater
These'p rogressrvec an s are seen In the copy mg orts of
children at different ages. Certain |st|nct|ve distortions and difficulties
in copying a grven frgure are common at certain ages, and the difficul-

ties Tqrualrltatrvey ch anﬂe with

ure INg Test E% een given to thousands of elemen-
tary sc ootJ chrIdrgn/ %rhrte acE IQ/IeJ Vcan AmeHcan and grlan

Amerrcan Although there are arge oup di erences n totaI score on
the FCT, children of every roupsowtesame evelopmental se-
uence of drﬁrcultres reg ar ess of their cuIturaI backgrounds. But
tese develop mentaI andmarks are reached by dif erent group sat dif-
feren agnes ont e average. At Y % gS sian ( mes an Ja
anese) children scor hr§hest) 0 eé %g/ whites, then Me
Ican-Americans, an |astly blacks re ces between certain
groups are considerable. For example, blac children in the fourth
grade (ages 9-10) perform on a par with Asian children in the first
rade and squhtl y below white chrldren in the second grade. Mexican-
mericans, alth ou% socroeconomrca Iy lower than any other groups
tested, score ahout halfway between Asians and blacks and pearfy on a
par with middle-class white children, |t would seem most difficult to ac-
count for all these effects in terms of differences in cultural background
per & There is no feature of performance that distinguishes, say, th e
average 10-year-old black child’s drawings from the average §-year-old
white child’s. This looks more like a gereral developmental ditference
than like a cultural djfference.

The Swiss psychologist Jean Piaget devised a number of varied de-
velopmental tests that are especially Tevealing ofa child’s stage of men-
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tal development. The tests are simple fasks, using familiar gbjects, that
call for judgment, mental manipulation, and réasoning about things
that are’ universally available to observation.

. One example 15 the test of the child’s concept of the horizontality of
Il(%uwf ,T%e chw_g S spown an uprl%Pt go,tt?e of I%d |IQUIJ] t[]en 15 shgw_n
a full-size drawing of the empty bottle tilted 45 degrees from the ver-
cal Rosmon and is %ven a red crayon and asked to draw the red liquid
in the tilted bottle. Most children below aPe 8 or 9 draw a line that is
parallel to the hottom of the hottle, while older children more often cor-
rectl¥ draw a horizontal line, sh_owmg an understandlng of the concept
that the surface ofahﬁmd remains horizont I,regardles of the position
of Its container. It Is Interesting that many children less than 8 years of
age do not improve their incorfect drawing even after being shown the
liquid in the actual tilted bottle. , _

This test was, rtﬁ]lven_to large samﬁ)les of three ethnic groups in ﬁrades
1t032qe 0-8) in Californid schools. The percentages passing the test
were a3 Tollows: Asian, 43 Percent; white, 35 percent; black; 13 per-
cent. Nine other Plagetian tests of other basic conce_Pfs were given to
the same groups. Blacks performed less well than whites and_ASians on
every test,” Asians exceeded whites on ?even of the ten items. The group
différences on these tests are of S|I?h'[y greater magnitude than those
found with most standard tests of général intelligence. It has heen
shown In factor analyses of Piaget's tests that they are exceptionally
good measures of SPearm_an 'sg. Although the Piagetian tests tend o
magnify the white-black difference by about 20 percant, c_omg_ared with
the difference In Stanford-Binef 10 they tend to diminish differences
befween whites, Mexjcans, and Indians? and Asians and Arctic Eski-
mos surpass urban white children of the same age.



Environmental
Influences on ?Q

| nchapter Jwe saw that, according.to most studies, about 70 per-
cent of the population variance in 1Q”is attributable to genetic varia-
tion, and at least 5 percent of the variance is due to measurement error,
which leaves about 25 percent of the 1Q variance to be accounted for by
environmental factors. A large number of studies have tried to discover
the nature of the environmental factors that contribute to 1Q variance,
Many important facts have been learned from. these sfudies, but
mysteries about the environment remain. It is difficult to pin down all
of tlrg environmental factors that contribute to the nongenetic variance
in 1Q.

Prenatal, Perinatal, and Neonatal Factors

Biologically, the existence of an individual be%ms at the moment of
conception. Environmental influences beg%ln at The same time. How
Important are the prenatal influences on the developing embryo and
fetus in terms of the child’s later 1Q? _ .

There are many factors that could concewablY affect the brain’s
development during qestatlon and thereby affect the child’s later in-
tellectual developnient: .the mather’s health, including her nutnh%n
and smoking and drinking habits during pregnancy, ner age and the

168
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n er of reV|os regnancies, the interval since her last pregnancy,
8 ty e%ndR |Fncogmpat|b| lity of mother and fetus, ne? h%tory%f
X rag/ ex osure, and her red bIood cell count, to list a few,
esides all these factors that can act durin %estanon there are
%so caIIed enna | factors—all the things that might be involved
In la ver rat|on of e nanc Induction"of labor, durﬁ-
t|ono la or ore |ver Ca sa lan séction, hreech f]rth we|%
and condition of the placenta, premature separation of the placefita
from thethwomb anoxia (oxygen deprivation) at birth, birthweight, and
many others
|¥ the past decade, the National Institutes of Health conducted the
m st elaborate and com rehenswe study ever al éempted t0 assess the
ectso prenatal and perinatal factors on chi ren%aer s, The
study also looked at neonatal factors—conditions of the Infant dunnF
the first year of life—that might affect the child’s later 1Q mcIudmci I
ness, trauma, abnormalities, and infant tests ofsensory -motor devélop-
ment. This Iarge investi atlon known as the Col aboratlve Stu %

greegcg‘oodal renalaliS an nIEarl Dey %(r)nesntail O(I:o\n\r/elat'g‘s EHB
Publishers 1975) Involved 26, 72)(0 Chlfd en n various reglonso the
United States ( apprommatelg 45 percent white, 55 percent back)
V\{]hoge mothers were enlisted in the stttjd duglng pregnancy.
children were eno IC examlne up 0 age 8 year

werea? |ven lani'El r)ol B|net %tegttodgter Ine %ow mgch o* g
vanance n Qcou be explained Ya the prenatal, Rennata and
neonatal factors that had been careful yassessed during the pregnancy,
the birth, and the infant’s first year of life.

The study took |nto account all the variables | have aIread){ listed
and man¥ more; forty-five grena al, thlrle tpennata and thirty-four
neonatal Tactors were assessd All these factors combme account for
only about 3 to 4 percent of the total variance n 1Q at 4 years of age.
This Is true for both whites and blacks. This does not mean that thése
factors, when extreme, are not important to a particular chila’s mental
development. But the extreme conditions that could affect Iaher 1Q are
0 rare In he total opuIatlon as 10 account for very little of the overal
varigtion |n chlldr n's 10s b g

The Collaborative Study als assessed 60 other variables concern-
|r(1]g fam|I background, including the mother’s 1Q and hoth parents’
ucat|on socioeconomic status, and mental and Rhyslcal health.
When these 60 back?round variables were added to the 109 prenatal,
perinatal, and neonatal variables, the whole composite of 169 Variables
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accounted for about 25 percent of the 1Q variance at age 4. Obvious|
the famrIY background variables account for much more of the |
variance than do the other factors, But mang of the back round fac-
torf such as mother’s 1Q and education, 1aclude. ene? actlors as

|, S0 they really cannot give a correct Indication of strictly en-
vironmental mque ces on variation in children’s 1Qs,

What the Collaborative Study indicates most cledrly is that very lit-
tle of the total I(%varratron among children, both white and black; can
be attrrbuted to the conditions ofpregnancy, birth, or the infant’s first
Xear that rnvest Iqators have beenqabl to assefs At‘tho rgah an¥ one or a
ombination o ese factors, when extreme un avo e for a par-
ticular Individual, can have a severe effect on the in rvrduaIsI the
averaPe effect of all these variables as they normal Ly oceur m the
popufation rls 6/ery slight, amounting to less than 4 percent of the total
variance in

Nutrition

. The.evidence fron}]a number of studres indicates that the_ variation
oP utnlron within the US uatron at pres nt coptributes no
etectable amount to vananer How ver, ro onged severe mal-
nutrition in the first two to our ears of i e s occurs In some Third
World countries, can stunt mentaI grovvthb as much as ZOI% points
or more. Investigators have found many SUCN Cases aIthough ey are
still & small mingrity, i sucp places fasAéna Central and outt}
Amenca and India. But theu Ve not foun degressmgdegreeso
malnutrition in an segmen the present U. ation

A relatively shart périod of up to six months 0 severe malnutrition
In otherwise ade uatelr nourished infants or children does not per-
manently affect tneir Qs. Even severe faming durrng the prenatal
geno nd exten]dm%rnto the first fewmonths ofrrhan vY has no srg
ante ect on the average mental test scores of otrm
their late teens. This was shown In a study In the N ether anas. Parts of
the po[oulatron had undergone extreme famine near the end of W
War | condrtrons that resulted ina marked decline in averaqe mfant
wer ht and aste? rise in th erates offeta 0SS and rnfant mgb Yet
aout 19 sonh é) Xoun eop een con-
ceived an orn under these |re so ma nutrrtron scored
every bit as high on a nonverbal Q) test as a comparan epopu lation
sample which had never heen deprrved of adequate nutrition. Thus, we
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%an conclude that nutritional factorf are not a significant cause of dif-
erences In 1Q In our present population.

Birth Order

Birth order contrrbutes a small but si nrfrcant amount to IQ
varf]ance—ahout or 2 perfent ach successr e child born |noaf

as, on eaverage a slightly Tower 10 abou ﬁ) ornt t an
the previously born thild. This brrth ordere ect 15 slightly magnified
when the births are more closelr spaced. A parallel effect is found for
scholastrc achievement as well AIso tere are dis ro ortronate
num ers offrrst born amang persons who are emrnente h to have
|ographrca entries 1n Who's \Who or theEncyI edia rrtan Ica.

he hirth-order effect Is entirely nongenetic, because genetic theor
offers ng reason. to expect order of birth oresutt in any systematic dif-
ference in genetic makeup. Each sibling receives a randorh half of each
Paren sgenes 50 there shouId be no genetic reason why siblings born
aters average ﬁvrgr in |

rang ﬁ/ sinale chi rensj ., those without siblings ghave slrghtt}/
lower 1Q3 than first-born children who have one or mare younger'si

r

gSerentrsts have not et \%eherally agreed on an explanation of the ef-
fect of birth order on 1Q. While there"can eno doubt of the reaIrty of
the effect, | A is difficult t rnvestrd ate because the effect is very sl %
would need enormous samples o detect t as statistically Significant,
This makes it extremely difficult to determine am‘ specific envrronmen
tal factors that are hypothesized to be res onsif

The most promrnent and |n enroust eoryToropose by social Psy
?hol? Ist Roberé hrv érs follows, The first chAd enters a
amily composed 0 oausan recerves their undivided attenfion.
In aadition, the mental level” of the child’s social environment Is the
average menta age of the two {Jarents The first child enjoys this ag-
vantage for at Ieast nine months, usually on(rrer The Second child
enterrn the famil g/ must share the divided attention of the parents and
also exﬁerrences social environment with an overall * mental level”
composed of the average mental ages of the fwo parents and the first-
born child—a considerably loweraverage “mental level” than was
experienced by the first-oorn. Moreover, the first-born child, being
more mature ang exPerrenced can act as a teacher to the younger sib-
ling, which is advantageous for the older child’s mental development
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and sense of initiative. And so on, with each successive child in the
family. The theory neatly accords with most of the observed effects of
hirth order and Spacing of brrths and predrcts the i ?htly lower
averao .of twrnsascomgare with srnﬁr |etons. Twrnse cit"divided
atte[] on roHt thelr are[t or older siblings, and thejr ntp mtoa
more drastically dilutes the average “mental level” of the Socia
envrronment—twrns an hardly learn fuch from each other during
their earIy development.
Some sycholo Ists now believe that a purely psychologrcal thear Oy
f ebrt order éffect IS Inadequate. Th believe that Ratal b
|caI actors mus e a necessary part of the ex Ianatron The capac-
o the mother’s womb to nurture the fetds may be somewhat
d leted with each sucessrve full-term pregnancy. Somethin of thig
sort 1S sug%este bvte mdrng that when garents adopt a child and
ten have abura child of their own, t he econd child aIthoquh the
mother’s first-orn, IS reared scoIo ically as the second-borfi. But
these children are not Iower N 1Q than the first-born children to
Parents who adopt a second child. ‘Another suggestion that prenatal
actors are involved is that more closely space f)regnancres result in

lower birth weight of the second-born cfilld"as well as'slightly lower 1Q.

Family Size

Since, on the average, the Q of each successive sibling in a family
is about .7 of an 1Q ornt lower than the revrous srbhngs Iar 6r
famrIres ine ﬁtably have lower. aver srmo/ey because of this
birth-order effect. But, In act |f |sfou that the a raoe difference In
[Q between different-sized famlies is ahout two fimes greater than can
be accounted for in terms of the birth-order effect alone. This means
that part of the variance in 1Q involves differences in famrIy Size that
are mdeoendent of the 10 varjance contrrbutedb birth order.

h ndependent c0 trrhotron%famry |zea untst (ol(ecreas
in tlheaverag Q of the tamjly of a out7 point oreac a |t|ona
Size per % has no |rectlycausal Implications for |Q
as the brrth or er effect does The ex anatron lies in the fact that
parents. wrt lower 1Q lower educatrona level, and lower socio-
economic st us havea arger number of children. on thF average than
garents wrt her L hr her educational Ieve %
ocloeconomic sta us. The inte correIatrons among al hese varianles
involve hoth genetic and environmental factors.
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Some social scientists have worried about the neqattve correlation
between family size and | (%—the fact that parents with below-average
1Qs tend to have larger-than-average famtltes with below- avera?e
chtldren This state of affairs existing over many generattons should
Quceastea decme in.the vera e |Ptelltﬁence of the gulatton
|s worr se o emttt ate b act that a sma et &t reentage
person WI ovv averae ver marry or have chl ena all.
Hencetere presumably would not beadlsproporttonate high birth
rate in the beIow average seqment of the population when all per-
sons—the childbearing ‘and the childless—in that segment of the
p% Vatlon e taken. into afcount Whether or not this supposad
alance 0 Forces s acfua % such .as o preventa ecline ' In t
average 1Q of our population is examined more closely in Chapter 7.

Home and Family Environment

Countless studies show substantial correlations between Various
elements of a child’s home environment and 1Q scores, “Home and
family environment” includes variables such as the netﬁhborhood the
ntim er of rooms In tag ome, the presence of su? amenities ag
te Eone television, an ponograph the number of magazines an
books, the parents’ educational and occupational leve], family income,
whether private music lessons or dance lessons are titven to the child,
membership in established organizations, and travel experiences. Al
these vartables are htghIX correlated W|th one another and are usuall
subsumed under the’si ge label of souoeﬁnomtc tatus, The hest
overall Indjcators of SES are the occupational Jevel of the chiefworking
parent and the educattonal IeveIs ears of schooltn of both parents,

Such composite Indices 0 SESs ow correlations ofa out Oto 50
with chtldren $1Qs, which means th eg account for about 15
cent of th% vartance SES correlates about .70 with the J)arenh
[Qs, which means [Q predlicts about 50 percent of the variance In t
Parents SES.) Some stuclies rtghtly Include the parents’ 1Qs as part of
he child’s environment, andt 15, ‘added to the other SES indices, can
raise the correlation with child’s 1Q to over .70. If we incluge
assessments of how, much ttme the R]arents evote to the|r children in
readmg conversation, paytnP games, and so on, and aiso some
estimate of the mteIIectuaI quality of the parent- Chlld interactions, our
composite measure of “environmental influences” may correlate as
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0gh as .85 with the child’s IQ—seemmeg accounting for more than

ercent, f e 10 varianc
ut wait! I-I]o ? that ossmle |fourher|tab|I|ty anaIYsm in Chapter
3 attributes only about2 percent or less of the ‘total 1Q variance to
nongenetic or énvironmental factors? A moment’s reflection reveals
this 1s really not too much of a puzzle. When children are reared by
their own parents, all of the mtercorrelaﬂons between the several eri-
vironmental varjables, the E)arents 1Qs, and the children’s 1Qs repre-
sent a confounding of genetic and environmental causes.

This can be niost easﬂg understood in terms of Figure 7. In this
diagram, d|rectly measurable or gbservable variables are represented
b¥ rectang es; mdlrectlY measurable or mferagle varlaBIes are's oYv

als. Correlation without cagsatlor(] IS In |cahed curv Ines.
E%lreet caysa connectlc%n IS Indicate traignt | ms w* Hows
ow n{g\ ed|rect|ono ca sation. otlc that (Llf] e
genvwonment w Ich Includes parental behavror, is dlrec
mfluence by the parents’ 1Qs. The double arrow between the en
vironment and the Chl|dS 1Q shows that both influence each other. A
brighter child, because of his genotype, may show a greater-than-

e
In the case ofan gldopteofl child, the dashed lines shou% be él leted.
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average interest in reading or in certain hobhies, causm(i the parents to
provide more hooks and other equipment. Moreover, the intellectual
quality of the parents’ verbal and Instructional interactions with the
child are | J,Iuenced bﬁ/ the ctHIc?]’s manjfest abl|lt%, which ,s reflected{))/
< acckloos Interaction with the environment thus acts like a positive
. But notice the dashed lines going from the parents’ genotypes for
intelligence to the child’s genotype Tor intelligence. This connection
and_the connection between ﬁarental 1Qs an the (1ua,l|t of the child’s
envwonmeqt_m ke It clear that the observed corre anKs between en-
vironmental in ,ces and [Q are necessarl X z? mixture o enwrgnmental
an, ?enenc Influences, This is unavoigable In anry study based on
children who are reared by their own biological parents. =

. For a proper study of the effects of the home and family en-
vironments on childrefi’s I(Bs We obwous{l]y,need S| u_?tlon in which
there 1S no, copnection Detween parert’s and children’s geno-
types—that is, Figure 7 without the dashed lines, OnI?/ then will the
correlation befween environmental factors and child’s [Q indicate the
true causal influence of the. environment, uncontaminated by any
g,enetl_cally mediated correlation between these variales. This is the
Ituation we Find when children are reared from early infancy in adap-
tive homes. Hence the most Informative studies of environmental in-
fluences on 1Q are studies of adopted children.

Adoption Studies

Adoptions are not arranged for the purpose of scientific studies, and
s0 the evidence provided by them, although better than, any other cuy-
rently available, is not per ectlg jdeal from quy standpoint,“as it would
be ifthe data could be qbtained from a carefully designed experiment.
We rrhust keep in mind four main features of adoptionstudies that may
bias the results. _ _ ,

. L. Probably the most important feafure is the restricted range ofen-
vironmental variation amon? adoptive homes. Adoption agencies take
great care in placing infanfs. They screen out prospectiVe adoptive
Rarents of low sociogconomic status, public welfare reufnents, broken

(imes, or 8er ons who éhow an?/ agns f being mentally or emotion-
ally unfit for the demands of parenthiood. Consequently; couples who
qualify to adopt a child are generally better-than-avera(fle parents and
provide better-than-average environmental advantages for the adopted
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chtld It wouId seem that the, avera%e ado twe home inclyding the
uality of the parents, |ssuFenor to about 75 of 80 percent of homes in
egneralp ulation, in the features deemed |m ortant by adoption

T%e result of this restriction of the, range of ado tive environments
t?tethﬁttegs”rrgntlse tre]rewstlrzoen(ntcetrtt]tealcgltt{ta '?e“n%'és a?nocr? ! Bettl‘\dg nhdomeetwgﬁd]
the 1Qs of the adopted children. ?chtldren couEid% pE)Iaeed n %oster
homes selected purely at random from the total population, we should
expect 10 find a somewhat higher correlation bétween environmental
indices and foster children’s | s

. Secon n |er ”I%P from o [ sand omt IS the selective
%Iaceme adopted children. Eve t|on dYShows some evi-

Ineeo 1Jt Age HCIES whet er |ntn % n)ot aveatengenc 0
select Infants Who were born to brignter and tter-educated yolng
women for_placement into homes with  better-educated adoptwe
parents. ThIS creates some degree of correlatlon between the child’s
enotyale]aﬂ cerfain characteristics of the ado gtwe home, environ-
ent icn 1s Influenced by the ado[ptwe Parent 1Q ang edycational
level, Hypothetically erfect selective placement could, of course,
result in’the same st fcausal connections that occur when parents
rear their own children, as depicted in Figure 7, because the child’s
adoptive arents wouId be erfectl equivalent to his btologlcal
arents, But in reality the selective pacement we fing |n adop lons
0es not begln 0 adpJ)roach that situation, VYét tever sma e%fe H
ective placBment qoes exist, however, wou ave the etrect of gli g
inflating the correlation befween environmental indices and adopte
children’s 10.

ven, when selective placement is not admttted by the adoption

%encg it can be detected In two wasy by find mq (ad%;nlflcan correla-

between the 1Q education, or SES ofthe child’s biologica arents
and the adoptive parents or by finding a correlation between theI
educational level of the adopted child’s hiological mother and the Q
of the adoptive parents’ biological children. “When these correlattons
have been determined, they have always been very low—boelow .2

eneral, the correlation between the 1Qs of biological and adorg)twe
arents is less than .10, Thus selective pIacement 15 generally
serious obstacle to drawing conclusions about the effects of hoe envi-

ronment 0

%] 'brog !)R/ the least important blasmgi factor in ado t|0n studlies,
because of its small effect on the results, isthe absenceof ow-level | é}s
Agencies are cautious about placing infants who may be suspected o
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mental retardation either because the infant shows some neurological
abnormality or because one or hoth of the biological parents are
deemed mentaII deficient. Such children are often reared in orphan-
ages or[o ried In foster home ﬁon a trial bgsrs Tntrl they ar]e old eno oh
rare]a £ as essmento t elr mental deve gment e most defl-
clent |dren therefore, seldom show Up, In adoption studies. The ef-
fect15to s |?htly raise the average level of the 10, of adapted children,
who in most studies average about 1Q 110. Thrs Is considerably above
the average 1Qof 100in the general population, but not all of thie 101
gornts can be due to th fe e]arly creening oo(s of Eossrbly subnorma

hil ren Some part of the “a ogtrve ren Qadvanta%e—
probably about half—is brougnt about by their much better-than-
average home environment and the berieficial influence on their
Psychologrcal development from the couples who were specially selected
of therr%oo (walrtresasparents But 1t IS hard to know Aus what to
make oft ehrrq er-than-gverage 1Q of children in adoption studies, for
the following feason, which miay be the most serious biasing factor in
adoption studres

4, he sample of adoptees who take dpart in ang study that involves
IQtestrn EusuaII}/ noth of the adopted child and the dogtrn rf)arents
and any of herrboogrcal children) maybe biased because oiself-selec
tion. That |s t e families taking Part In such studies have volunteered
to be tested and are therefore se -selected; tey are not representative
of all adopted children, as would be a perfectly random sample of all
adogtees Often a ?]ubstantral ercentage of the adogtrve parents who
were contacted by the adoption agenc rbyternv stigators refuse to
Partrcr nate.in suc a stud é How muc bias'this introduges into the test
esults'is difficult to say. But the one aspect of the data that seems most
likel to be affected is'the average IQofthe self selected sample It is
mos |elg that the averao/ I5 iased upwar Hust oW much, we
w. But all the € |dence Indicates that fa

olo not kn |I|es who volunteer
or 1Q testrng score h| her than a randomly selected sample from the
same population. T fore we should pe cautrous about putting too

much stock In the avera e

q reported in adoptron studies wher? the
participating families were self-

selected volunteers.
Environmental Correlates of Adopted Children’s 1Q
Keeping all of these slightly limiting and biasing features of adop

tion studies in mind, we can fiow look at.the main evidence they P
vide concerning the effects of family environments on children’s [Qs.
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aopts. T Jgﬁﬁtveaﬁ%é?”arétﬁa%%i oTte snd oy e?fmjl'doo

somoeconommstat s, hut sPanaconS|de¥abIe rane fSE from |ug-
collar working class to professional and managenal In each study, a
number of enwronmen al vanables were assessed—aspects of the'en-
wronmentt at Ihavg menh?ne awmgortant causes of | varlat|on
mtepogu ation. The results oft four sfudies are in remara

close agreement, so they may be. summarized together. Statistic
analy3|s shows that the overal environmental assessments, which in-
cluce both adoptive parents’ 1Qs and their amount of education, ac-

count for bareI 5 percent of the 10 variance of the ado ted chlldren
ost of this ercerftage Is contrjbuted by the averaﬁ (ievel of both
adoptive par nts plus the adoptive mother’s amount of ucatlon
Eﬁllrotnmental V?rlakl)les % ofIQ4Var|ance
optive parents
t%ersgaucatlonQ 3
Father s.education g
Composite environmental index

The reason hhe first three Rercentaﬁes do not add up to more than 5
percent for the composne | dex, which Includes varjous otner aspects
of the envirgnment as we s that they are not all independent. The
different variables are, all so B{? I){ Intercorre ateﬁi tt]at the ovFrIag
each other. The vanances 0 three complet ate

ely uncorre
variables would add up like this;
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But three correlated variables would overlap each other and therefore
add up like this;

How can we interpret this environmental contrrbutron of 5 percent
of the |Q variance? What does it mean in terms of %)lpornts One way
ofexplarnrng it would be to say that the acopted children who are Inthe
most favorable 1 ﬁercent of adoptive envrronments averia ea OHt
Fornts nigher tha the avera? Q of all the adopted children. Those in
he least Tavorale 1 Fercen of adoptive enyironments would average
about & 1Q points lower than the overall average 1Q of adoptéd
children. Hence, the difference between the top 1 percent most
favorable and bottom 1 percent |east favorable home environments
would amount to about 16 1Q points.

But this is, most likely an underestimate of the full range of en-
vironmental effects on 1Q'in the general populatron because xtremely
unfavorable envirgnments are vere/ rare g found_among agoptive
homes. A recent adoption study in France Suggests that the ditference
between very high and ver Iowsocroeconomrcenvrronments may have
a consideralile effect on 10. The investigators tested the. 1Qs of the full
and half- srblrngs of children who had“been adopted info high SES
homes. The b Iogrcal mother? of these children were of low SES and
had reared a sibling_or a hal srblrnﬁ of the adoptee. The high SES
adoptees’ average 1O was 1106, whereas their nonadopted Siblings
averaged 94.7—a difference of about 16 |Q points. Agam, we are not
sure to what extent self- selectron of famrlres or other actors maY have
biased these results which are ase on ongasma sampeo wenty
siblings. One.mig tsusPecttat high SES parents would be more
aware of reIatrveIY low In eIIrPence In their ado ted child and would be
less aPt to volunteer the chifd for 1Q testing than would be low SES
parents
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On the other hand, the evicence from adoption studies |eaves no
doubt of the genetic influence of the blolo%ucal mother’s intelligence on
the adopted child. This can be seen clearly in the recent Texds Adog-
tion Studly, bY comparing the I(%s of the twenty-seven adoptees whose
bl0|OPIOa mothers had the lowest 1Qs in the sarmiple with the thirty-four
adoptees whose hiological mothers had the h|ghest 1Qs, out ofa total of
455 mothers. The résults are shown in Table 5. The most stnkmg
reiult Is found in the rﬁercenta es of adogt%es with 10s above 120 an
pelow 95. The extremes of 1Q seem to be strongly affected by the
biological mather’s intelligence level. | o

Another interesting fact in adoption studies is that measurable
aspects of the home environment account for less |Q variance as the

ic]ome (?llder. The Ia{gest Shuadtyﬂbc%sr%d gsrﬁgrel% on %dol scent

children be

ago tees?a ogte nmfanc& un rl ex.0 ew ten-
vironmenta af]essm nts accounted for on Cyab Ut 1 ercTnt of tie total
1Q variance. This led the mvestl%ators to conclude that all humane en-
vironments, ranging from “solid working class” to professional and
managerial class homes, are functionally equivalent for stimulating
children’s mental development. _

Whereas, hhe correlation bletwee the home envirgnment a(?d I(%
decreases with age, the correlation between adoptees™ 1Qs and thel
biological mothgrs™ Intelligence increases from early childhood to
adolescence. This is further evidence of the importancg of genetic fac-

tors in children’s mental growth.

Table 5
1Qs of Adoptees as a Function of Biological Mother’s 1Q

Biological Average |Q of  Adoptee’s Percentage of All Adoptees

Mother Adoptive Parents Average 1Q 1Q 120 araboe 1Q 95 or below
Low IQ:
Average 89.4 1108 102.6 0 15
High 1Q:
verage 121.6 1148 1183 44 0

- |, Willerman, “Effects of Families on Intellectual Development,” ameri i
%2?{5?9): 9%&%” Reprﬁneg %y permfsselon. i Amerieen Peychebgis
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Effects of Extreme Environmental Deprivation

The notion that the common social class differences in environment
vary along a continuum of deprivation, with the environment becom-
ing'more ™ deprived” as we move from upper to lower SES, is a serious
misconception. The environment of,evegy SES level affo;ds much more
co?nlpve stimulation and opgfortum% Or acquiring Information bvt
nat. always the same content of information) than any child can fully
utilize. Itis an exceedmgéy rare occurrence when a child is found in an
environment that provides too little co%nmve stimulation and ex-
perience to Bromote normal mental grovvt . Such children, fortunatel
rarf, have e?P reahefl Tnder [0 Ig/ abnormal c?ndmop]s of socidl
isplation, usually with little or n0 ex svreto norma ?pt)eec and even
wltharesttrlcte opportunity for normal experience ofthe physical en-
vironment.
~ Only a few of these cases of extreme isolation have been authen-
ticated and carefully studied by psychologists. These studies are most
instructive concernmq the effects of extreme enviropmental deé)nva-
tion—socjal and ;[))hys cal—on a child’s mental development and 1Q.

Probahly the best known and most carefull)( documented of these
examples is the famous case of “ Isabelle,” an illegitimate child whose
H_ran parents apparently wanted to keep her and hér deaf-mute mother

idden. from the world. Isabelle was confined in a dimly lighted attic
from hirth until age 6 Vi, when she was discovered and"rescued from
these unusual circumstances. Isolated since birth from ever¥one but
her mother, she communicated only through gestures, When Tound by
the authorities,. Isabelle was totally”incapable of speech and made only
“strange croaking sounds.” Her behavior was described as almost like
that of a wild animal dl,sPIaylng fear and _hOStI|I'[F/. In _mang Ways she
acted like an infant. So lttle was her experience of physical objects that
her reaction to beln? handed a ball was typical of a Six-month-old in-
fant; on an index of social maturity she had. a social age of 2 years 6
months. When first tested on the Stanford-Binet, she.obtained 3 men-
tal a%% of 1year 7 months—an 10 of about 25. Obwo,uslg/, Isabel,lef
extreme 1solation from normal encounters witn the social and thsma
environment had had a devastating effect on her mental development
by age 6 Vi. What would be the long-term mental consequences of suich
severe environmental deprivation? _ _ _

Isabelle was removed to a normal environment and given special
training. At first, her progress was slow and discouraging. But in'a few
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weeks she began to “catch on,” and_ her mental development then
proved astoundrng She advanced rapidly through the whoIe normaI
sequence of mental deve fogment seen In normall regred cr ren be-

tween one and SIX Vears rsr hus, saeesrae menta ey)eoé{)
ment was almost three times faster than the norma N
to talk after about two months of training. Only nine months | aterse

could read and write, do simple addition, and retell a story after hear-
rng I, After another seven months her vocahulary was about 2,000
rds and s fe was asking comrfhcated guestrons Within two yeara
after she was ound with a‘mental age of less than 2, she had advance
toa menta age of about 8. That’s six years of mentaI growth in just
two years She appeared thenasabrrght cheerful, energetic girl who
so ke we and performed normally “in-school. Berkeley socrologrst
lgs e)é Davis, Who studie Lsabel]e and last sa % in her slenro
orm'] |gh schiool, reported then that she seemed to be a completely

After rapi y)?arnrn g her “normal” mental age by around 84
years of age, Isabelle thereafter developed mentally at the same rate as
he average child of her age. Professor Davis Irkened the extraordrnary
rat of Isabellesear menta develo ment to the rapid recovery of

24 el trna?ro ing child after anes?] Durrno reco(yerg e
chi fo an exira ast rate of?rowt until he h tarnﬁ rma
welght for his age, whereupon further growth proceeds at the normal
rate. The case of Isabelle thus shows his remarkahle similarity be-
tween physical and mental growth.

The most important th demonstrated the caeof |sabelle |
hhat eytraor Inar severe rrva hfoug ouhthe |rst S yearso

did not rave an |ir versr ect on er eventu menta

development. As soon as she was pace In a good social and educa-
tional envrronment she quickly developed and maintained the 1Qlevel
ofthe average child. We cannat know ofcourse whether her eventual
1Q would have been much hrgher a senot un er oneteear
ears ofdegrrvatron But we can safely conclude that such severe d
rivation does not preclude the attainment of at least an average evel
of intelligence.

Effects of Schooling

| shall here be concerned only with the cirect effects of schoohngI
individual differences in general mental ability as indicated by 1Q.
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Children with above- averaqe intelligence generally perform better in
school, and are more likelyto graduate from high school, go on to col-
Ie?e and get high-p ayrn obs as adults. But these undisp uted
mercorrelatrons amon Q, Scholastic erformance and ev%n a(l

atro al st tus ar tHe rimar %e here, W atwewrf NOW

ee ecto sch oo |ng muc evarratron In peo es sor
enera co nrtrve abilit bec%rse the alrect resuIt of differences | sc ool |n%
eople differ in | of differences in their schooling? I am Tefer-
ring here to ordrnary schooling and not to special programs expressly
aimed at raising 105,

Anr pr)essrvel com?rehensnr]e stud address thrs est nwas
conducte i)/a t am 0 researc ers a Harvar nrve |th rrs
toRherJenc et al.,_Inequality: A Reassessment of the Effect of
Sonooling In America, Basic Books, 1972). Without citing all the detarIe

evidence that these researchers bring to bear on this questron | here list
their main conclusions.

Preschool attendence before age 6 has little épermanent effect op co
nitive development Greater equality of acces to preschool b}/al seg
ments of American society would scarcely reduce the population var-
jance in 1Q. Jencks and his coIIear%ues conclude that “we cannot expect
universal preschooling to narrow the gap between rich and poar or be-
tween whrtes and blacks. Universal preschooling might even widen the

a

: |02 Elemen sohool attendance makes a substantial difference on
od marx rvrvroup admrnrstere 1Q tests, as shown by comparisons of
children who have. attended school regiularly with children” whose
schooling has been interrupted for several months or more by circym-
stances ‘that are unrelated to the. children’s own characteristics,
such as war or teacher sirikes, Children who are_thus deprived of
reqular schooling show a loss of several 10 points. The loss s accen-
tuated for black children as compared with middle-class white
children, whose reading [evel and other scholastic skrIIs Improve even
When they are not attending school, although the rate of improvement

IS Slow

3, Hrgh sehool and oollege have smaller effects on 1Q than elementary
school. Pupils with highér 1Qs tend to remain in school Ionger and
more often go to college BUlt Ifone compares Pu Ils of the samé |

say, grade 8, who attain different amounts of schooling after qra ea
there IS some sIr ht I? advanta e fo those Wwho remain |n schoo! longer
and go on to col ege encks and his colleagues estimate from all the ex-
|st|ng evidence that after early adolescence, each additional year of
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schooling and college boosts an individual’s adult 10 about 1 point
above the level predicted from the person’s 1Q in early adolescence.
Differences in school quality have very modest effects on 1Q. Dif-
ferences between eIementary chools have a more potent effect on 10
than differences between high schools, The overall effect on 1Q of si
ars " attendance in an eIementar school that ranks In the to]p frfth of
%erBentanY tﬁ oosrnqua soompare with aso oo at ranks
mte otto 1S on ut5 points. Thus, Ifa eementar?{
schools were equally eﬁe rve tetotal (0 variance in the populatio
would be reduced y about 3 percent or Iess High schools have even
less effect on 1Q. The differences in olua lity between high schools oon
a

tribyte less than lﬁ]ercentt h]ett I varrance of elfth raders.

n summary, amount sc 00 mg articy ent
|evel, haﬁ onh mod st effect on | res W eeaé% ences
tween schools have a bare roba about

Iydetectabee ecton |
to 15 percent of the total IQ variance in the population |sd eto drf
ferences in the amounts of schoolrn% people reoerve while not more
than 4 or 5 percent of the variance is due to differences in the qualrt
schools, tn all, educati onaI |ne ualities of one kind or anoth er roh a
account for af mota out 20 percent ogf %var ance. Anoth rway J
expressing this |st at the average |Q differénce etweenteu Der an
Iower halves of the 1Q distribution in the totaI population isn W about
Qpoints; ut ifa educatronal inequa |t|es could beelrmrnated the
average Igg fference etweenteup er ang lower halves would be
outl I(% oints—that is, a redu |o of 1.3 I ornts Tegt
erences am people In 1Q are evr enty not m aresuIt of
ferences In thelr schooling.

Experimental Attempts to Raise 1Q

Because of the obvrous reIatronshr of mteIIrgence to educational
performance, p n¥c ologists and educators for ma earf have shown
an Interest n | rovrn children’s intelligence by directly controllin
the envrronmenta factors thought to be” important determrnants 0
mental development, The outcome of such efforts, generally, seems to
be. this; special environmental, stimulation can, at"least._temporarly,
raise children’s scores substantially on certain |Q tests. But there is as
et no evidence of any appreciable or lasting change in the g factor that

e 1Q is intended to'measure and that is the basis for the 1Q’s correla-
tions With scholastic and occupational performance.



Environmental Influences on |1Q 185

Despite. more than half a century of repeated efforts b
psychoiggists to Improve the int_eﬁi ence 0¥ch(|)ldren? part?c_ufar?y thosg
In'the lower quarter of the 1Q distribution relative to those in thé upper

half of the distribution, strong evidence is still lacking as to whether or
n%t ,t cgn be done, or fo what extent, Probabl no other toP|c dn %he
whole history 0 psxciholo g has comman e% such, vast _funds, for
research, especially 1h the past twenty years. The evidence from these
assiduous efforts warrants only the ‘miost cautious and tentative op-
timism concerning the capabilify of psychologists and educatars to per-
manentlﬁ ratlse the intelligence of humans by any manipulation of the
environfent. . .

Are the mtelllgﬂence gains attam(?d throu%h expenmentﬁl] treatmergs
as stable over {ime as nontreated 107 Are the gams t e
statistically significant also of sufficient magnitude
to be individually or socially important? _ _
. In order to think more ‘clearly about these issues, two important
d|st|nct|on?]mus,t be ke?t In mm% -

First, there Is the distinction between the 1Q or an%/ s;lJecmc test-
score. measurement of intelligence, on the one hand, and the ?eneral
intelligence factor, g% on the Other. Performance on specific tests, and
on sorme types of tests more than on others, is more amenable to altera-
tion thr%ugh experimental treatments than |sf?. o

It 15 ba Ix mls#e(ﬁwnr%towe_w |Hd|V|duaI di er_?nc_e n m%eul%enlceas
consisting only of ditferences in the various specinc items ot knowledge
and skill that compose the contents of any particular 1Q test. As eX-
plained in Chapter 2, these content-specific features of tests are merely
vehicles for the measurement ofg, Performance on the specific vehicles
and on other tasks closely resenibling them is undorbtedl trainable.
All organisms possessing a nervaus system are capable of leamning. But
what is learned about the specific vehicles used for measuring § does
not itself constitute g » o

When one speaks of raising 1Q however, the implication (and
hoPe) |? that It IS ¢ that Is being'raised and not gust performance on a
Pa ticular test or others much like It. Intelligence test scores ar? Impor-
ant only because of their many educationally, occupationally, and
socially important correlates, and these are largely a result of the? fac-
tor in‘all manifestations of mental ability, There would be absolutely
no Ipomt in trying_to raise intelligence if the only result was h|Pher
scores on |Q tests. The real hope i that it would result in a higher evel
of performance on all of the “real life” correlates of I(? as Would be
the theoretically expected consequence of raising g itselr,

at ma
nd permanence as
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Second, we should take note of the distinction between infelligence
ain that S srgnrfrcant ort e |nd|vrdual and arn t at IS srgnrfrcant for

po uatron Arel atrveysma 1Qgain af, 3%§ ornts wou not
eo much angr le con eiruenc to an |nd|vr ual an X nard yseem
worth creatrngtesecra conditions that may be needed to bring it
about. ['woultn’t give five dollars to have five more points acded to my
1Q, whatever it may be.

However, an average gain of ev n2or3 IQ gornts gassumrng of
urse it re resentsa (n J' ﬂ?can eof reat sacial con \c}gnce (h
woe og atron l0ed fMe, entire dstr ution IS moved up. the
scale. Because of the normaI distribution of mental ability, asr ht
change in the pofr]JuIatron mean has marked effects on the proportrons of
the population t at fall above a given high cutoff score on the 1Q scale,

or Ivep low cytaff score,

X?h ?ﬂ Q ornt% ?arn may be meanrngles to individual,
for a popu atronamean alm of 5 points would dou ete percentage
of persons with 1Qs over 130 and would reduce by half the ercentage
with 1Qs below 70. The educational, socraI and economrc CONse-
grences of such a char]ge for a opu lation cou r1 tr%n]endo S,

ere re from a og%r tion stan pori W oud not |tHet
potentra |mportanc even a quite’ small Sgam provrdedtere 15
good reason o believe 1t 1 a permanent charige in g rather than a
short-lived enhancement of specific knowledge and test-taking skills.

Typical Findings

There is now a considerable consensus amang workers in this field
about the typical findings from experimental attempts to raise in-
te l ence | am here excluding reports of the amelroratron of abnormal
eve oﬁmtenta ercrt? In rare ?ases of Cextreme social 1solation or
resulting from the deplorable neglect found in some orphanages In cer-
tain Th |r World cothrres
Most studies that have tried to raise 1Qs have focused on children
from poor homes or on those whose 1Qs in later childhood, are statrstr
caII%/ predrcted on the basis of certain socioecongmic, racra
ren al characteristics, to fall into the Iower half of the 10 dist rrbutr n
Here are the marn C nﬁlusr ns that %an edravrrn from these sturires
It Is found that the 1QS 0 youngerc |Idren preschoo ers% are
more malleable than those of older children. Those programs tha
begin intervention earliest (usually in infancy) and last longest (up to
school age or beyond) have produced the largest 1Q gains.
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. 2..1Q gains appear most marked during the earI chrIdhood years
in whrch he kinds of test |tems used for assessrnﬁq garnsa low for the
most direct transfer of soecr ic learning from the cdgnitive materials
and trarnrng Procedures hat are apﬁhed to the experrmental subjects
Virtially without, exception, there I artial or “total
“fade-out” of treatment- mducedl ains wrthrno to three years
after the treatment Thee errme a ytreated subgects after thejr
ear % fce leration In (F enera y gravitate back toward their
norma %rexpected leve |n ater
he “effects of the experrmental treatment on important
C0 nrtrve correlates of the I? are much less pronounced and fage more
rapidly than the 1Q gain itself, i some cases not even leaving any
residual trace of the tfeatment.

Probably the most rntensrve and y)rolon%ed intervention study ever
attempted, “extend mo from early Infancy t0 school age. Is the |8 ?]/
publicized study of bfack ghetto children mMrIwaukee These childre
were seIected as bernP at hroh risk” for mental retardation, because
the a oder schoo T%e sib %s who were diagnosed as refarded b
tesi ool authorjties. These hgh-risk children, urrnqthe perrodfro
sortyafter birth until school entry at age s, were Taken from their
homes for erot ours every weekday and Iven constant and intensive
treatment Intended to stimulate théir mental development. Probably
ew if any, children have ever been reared under more intensive men-

ystrmu ating condrtrons Each child had a one-to-one Interactjon
wrt aspecra trained teacher durm? most of the chrldswakrng
hours, five days a week. for the first 5 of 6 years of life. The estimate
cost as ?30 00 per child. A control group of children selected from
the same locality by the same criteria were reared. by their own mothers
and recerve no special treatment other than routiné medical checkups,
ol e T S 0

— |

ggerped to It a Mrracle mMrIwauI?ee " These chr?dFr)e are r%w
well along in eIementary school, and at the Iatest report their mean 1Q
had already declined “some 20 points. The experimental group;
however, strII had apprecrabl{y hrgherl sthan the control group. But
there was np difference between t e] errmenta and control sy)b{rects In
reading achievement, wnich IS t srn?e most crucial anifity for
scholastic success at the more advanced evels of education. ThiS Is a
most |mPortant discovery, because read ch; com rehensron IS very
g y oaded in the general school popuaron e have found that
ding comprehension Is more hrghl correlated with 10 than 1s an
other drea of scholastic performancg iricluded in the complete battery of
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Stanford Achievement Tests. And reading comprehension is more
highly correlated with all other forms of scholastic achievement than is
any thhgr _scq%ol Iilllj'tI)JECt'kThe fact tthat thte_ lgxtrellordmar l%terve_nﬁlor%
rovided in the. Milwaukee project so strikingly rajsed 1Qs withou
Ehowmg any resiqual e?f%ct onpreiqul acfuever%e%t after these children
ad beén |rf reqular schools for severd years,su?gests that the cogn_ltlve
skills inculcated by the treatment proP am dispfayed only the relativel
narrow transfer %pmal of trained skills, rather than the broadly Penera
cognitive ability that characterizes g. Untreated children whose [Qs are
comparable to the arltl]flclally enhanced 1Qs of the e_x,;‘)enmental grou
Qghr%?lly attain much higher levels of réading ability In elementarﬁ
similar study is now being conducted in North Carolina. A grou
of blac mgants gonad_eret? tc%e af HSE ?or suﬂqnorma{ mtellgctu
development on the hasis of their backgrounds (their mothers averaged
close to 1Q 80) were given intensive cognitive stimulation intended to
Bromot_e intellectual development in a day-care center, five days a week
eginning at a few weeks of age and continuing up to age 36 months,
when the first results were reported. There was also a matched control
group that received no special treatment, aIthough the experimental
and control groups both received medical care and nutritional supple-
ments. By ade 36 months, the Stanford-Binet 10s of the experimental
gnf(? contfol groups were 95 and 81, respectively—a highly significant
Iffecence, .. : N
%ecause this_intensive program of environmental stimulation
empIoYed about 300 different cufriculum activities devised to enhance
menta develoloment, one wonders to what extent some of these ac-
tivitjes resgmb e rLhe vehicles for the measurement 01;# em oned in the
Bayley and Stanford-Binet scales that were used to neasure the effects
of the treaiment. The Year || tests of the Stanford-Binet consist of
three-hole form hoard, delayed res[)onse to a small object hidden under
one of three hoxes, identifying parts of the bodY on a paper doll, huild-
mg a tower of four bIOfké, ang [Pl,cture vocahu ag, of common opjects.
TeY?arIIItests, Incluge stri r%;mg beads, bull _mgﬁa bndge with
three blocks copylnﬁamrcle,a d drawing a vertical line. It IS hard to
imagine that a preschiool program aimed af stimulating cognitive devel-
opment could avoid providing practice_in skills that, although perhaps
not identical to those in the Stanford-Binet, would result in a narrow
transfer-of-training enhancement of Stanford-Binet test performance.
One would like to"see the results on other types of *-loaded tests with
(uite different item content.
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There is one |nd|cat|on in this study that the enhanced | s of the
treated rouP may not have the same meaning that 1Qs denera have
It is the Tind ? at these children’s [Qs show nearly a ero rank-order
correlation with their own mothers’ 1Qs, whereas the control. group
shows a correlation of 43, which is very close to both the theorettcal ex
Eectatlon and thee Eplrlcal flndlngs of other studtes motherC|
arrelation for 10. (Even adopted Chl dren who h ave ag no c?ntact
W|tht e|rb|olo cal'm thers smc birth show a signi (iant correlation
between their TQS and their |00|cal mothers’“Intelligence levels.)
The fact that the mother-child correlatlon completely disappeared in
the experimentally treated_group. sug?ests that the 2? scores of these
ch| drnma no longer be | dlcatlveo 4 hut reflect on thes eC| |ce
fects of interisive tra|n|n in skills hi Wmtlart%thos mcu% In the
Stanford-Binet test for that age rang nether t ains shown oy
these children represent only’a short-term enhancemen of test scores
or an authentic enIargzement of g must be determined by future follow-
ups In this on omg g

An¥ Intervention pragram that aims to enhance intellectual devel-
t\Bmen and_ hases s cIatms of success on a mean |Q difference be-

een experimental and control ?roups must sooner Qr later come fo
%rt ps thh the problem of demonstrating that the experimental group’s
leightened. 1Qs still have the same meaning as an index of general intel-
ligence, with all the implied correlates™of 1Q that has long been
established for untreated children.

Project Head Start

The degree of environmental intervention made rEOSSIbIe through
Project He ﬂStart Was much less extensive and heg a at a much lager
age” than the. Intensive experimental programs described In the
preceding section. Therefore, it should not be surprising that the out
comes of Head Start were [ess impressive with respect togains in 1Q or
scholastic achigvement, Of course, the aims of Head Start were much
broader than just raising children’s 1Qs and scholastic achievement,
and | am not here eval atlnﬁ Head Start’s attainment of jts broader
goals. Follow-up studies of the effects of Head Start reveal no lasting
improvement in. 1Q or scholastic achievement per &8 but indicate other
long term benefits mvolvmg| roved heaIth care and the fosterm of
soma %ompetence and more favorable attitudes toward SM
shown Dy significantly fewer Head Start than matched control children
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belng glaced in special classes, being retained in a grade, or getting in
troutile for * Rroblem behavior.” These conclusions are elaborated n a
recent book that comprehenswely reviews the history and the results of
I-\/l\%a}d OnStart E. Zi 9%er andJ. Valentine, Project Head Start: A Legacy ofthe

It ma seem surPr|S| f? that two (ecades of Iarlge -scale, well-
supported expenmena efforts to accelerate childres intellectual
deVelopment with lasting effect have not yet conclusively demonstrated
the desired outcomes, Without such a demonstration eventually, future
hlstonans of psxchology may el I|kn thls enod to the era of

alchemy In the hist mlst IS not com
ne aﬂv‘g Atnou%% %Z ?chem|sts Zned In thelr ﬁ Imary aim—
philosopner’s stone™ that could transmute base metas mto

gold—thelr experiments  nevertheless advanced the science of
hemistry



6

Socl I ass and
Race DIfferences
In Intelligence

N|'he rhetoric of popular criticisms of mental tests promotes the
bellefthatl tests disc mmate mostly along the lines of social class
and race. Here are two typical charges

Ttne middle-class environment is the birthright for 1Q test-taking
ability.
Aptitude tests reward white and middle-class values and skills,

especially ability to speak Standard English, and penalize minority
children because of their backgrounds.

In view of such claims, it will be worthwhile to look at how much of the
total population variance in IQ |s attributable to social cIass and race
differences, as compared with differences among persons of the same
race and somal cIass and even full siblings who share the same parents

ome bac %oun

We have some excellent data on this point, based on the most up-
to-date and widely used individual 1Q test, the revised Wechsler In-
telligence Scale for Children WISC ). 1Qs were obtained on more
thart 600 white and 600 black children répresenting a random sample of
California _schoolchildren, ages 5 to 12 The sociogconomic status of
each.child’s family, based on information obtained from the parents,
was indexed on a Scale from 1 to 1o, which reflects such social class n-
dicators as the educational and occupational levels of the parents. The

191
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very same criteria for social class indexing were of course applied to
blacks and Whjtei allkﬁ. . T
By a statistical method known as the analysis of variance, it is possi-
ble t0 determine what percenta(%e of the total variation (technically
known as variance) amon% all of the more than 1,200 1Qs in the whole
random sample is associated with each of the several “sources” that
contnBute t% the total variance in 10s. The percentages of va}r]|ance
tct?mt“t Lfted Dy each of the sources will add up to 100 percent, that Is,
e fota] variance. , _
. Table ¢ shows these percentages. Social class and race differences
md_ependentl(}/ account for 8 and’ 14 percent, respectively, of the 1Q
variance, and their jojnt contribution constjtutes onlg 30 percent of the
IOC.vFrlche. l\/\oslt of the I(g Vﬁnance In the poB lation exists vgnhm
racial and socia ? $S groups; that Is, there IS much variation gz Der-
cenﬁ in average [Q among families who are all of the same race and
social class status; and evén more of the variance (39 percent) exists
among full siblings reared together in the same fam|I¥,. This analysis,
which™is tymcal of many other studies of this ,ﬂue_s |o_n,_c0mpleteley
refutes the” myth that 1 tests show most of their discriminations bé-
twee[ll races an so?lal casfsets. .
he second column of figures in Table 6 shows, that the average
|Q difference between persois of the same. race picked at random
from different social classes (‘when SES is divided into ten classes) is 6
1Q points. Compare that with the average difference of 9 points be-

T able 6
Percentage of Variance and Average Difference in WISC-R 1Q
Independently Associated with Race (White/Black),
with Social Class, and between and within Families

Average IQ
Source % OF Variance Difference
Between races (within social classes H i| 12
Between social classes (within races 30% 6
Interaction of race and social class !)
Between families (within race and
social class) 26] 6501 9
Within families (siblings) 39 0 il
Measurement error 5 4
Total 100 17
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tween the median 1QS fpf families that are ﬁll ofthe same race and social
class. The avera ed| erence between whites and blacks of the same
social class is 12 1Q Bomts A large difference? But notice that the
average 1Qdifference between mblmqs in the same family is 11 points.
The average difference i |n the 1Qs of the same person tested on two oc
casmnSﬁweekT art.is 4 mg teaerage é%dm‘erence e-
tweer] ossm pa rs of In |V|duai jcke?{ at ran pe tota(!
sample 1s 17 points. T e foregoing ana |shepstoputsoma ass an
raua IQ erences Into proper perspectlve
When the same 1Q data are plotted %raphlcally, as in Figure s,

otheFr tytplctal features of spchddata are hig Itlggted hat

IrSt, it is a common finding in many studies that the avera
difference between whites andg blacks Yncreases at h|g?1er ?ev%fs 0
socloeconomic status, as seen In Figure s.

Second, most large-scale studies have found that the average 1Q
level of black children from the highest SES categories is about equal 0

Figure 8. Average Full Scale 1Q on the Wechsler Intelligence Scale for Chil-
dren (Revised), for random samples of white (v = 622) and black (v = 622)
California schoolchildren in ten somoeconomlc categorles
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the average |Q level of white children from the lowest SES categories,
as seen I Figure s,

Third, it'Is a routine frndrn that the Ig of the very highest SES
IeveI falls slightly below the nex to hi hest SIeveI as seen for both
blacks and ihités in Figure s. There re speculations ahout the cause
of this_phenomenon. One is that the highest SES category includes
more families with inherited status and wealth, while a much larger
Percentage of the next lower cate%ory have achieved their status by

heir own_abil rtgl and are therefore actually more intelligent, on the
avera?e But that is ustacongecture and the matter has not been ae-
quately investigated. The efféct s of interest, however, because it has
showri up at a high level of statistical sr?nrfrcance In"some very solid
large-scale studies of the relationship of TQ to SES.

Social Class and 1Q

In the white population, there is a rather low correlation, ranging
from about .30 t0 40 in most studies, between children’s 1Qs and the
ES of their parents.  This is \he Sual frndr not onlﬁ rnﬁ]eUnrted
tates put In every industria rze country ere studies have been
one since the Invention of the first 10" test in 1905. In the adult
Populatron the correlation hetween Bersons 1Qs and their own at-
ained SES is much hr?her (50 to . 73

We now have afarrycom Iete un erstandrn ofhow the observed
correlation between 10°and SES comes about. The key mechanisms
are general abili grndexed b}/ %status at arnm nt, social mobility,
and genetic serTrr tion,and fecombination (see Chapter 3).

eneral ahilityls an important factor, but certainly not the only fac-
tor, in SES attarnment Its eﬁects are largel medrated throu h edluca-
tional attainment. Children with herI S eneraII etter rn
school, like school better, stay in scho onger, earn hrg %rgra 6s, an
?o on fo college and to %rad ation, and acr(furre moye ft e'specialized
raining and Credentials often required for entry into rhstatus oc-
cupations. Thus 1Q at high school age predicts both the educational
and occupatronal IeveIs atfained bY age 40, with a correlation of about

Educatron and occugatron |evel arﬁ the. main rndrees ofS
thely are relate to other Indices of SES such as income, neighborh ood

f fesidence, and, 1o a lesser degree, certain aspects of life-style, social
attitudes, and interests, Even with a correlation of .60 betwéen' school
age 10 and status attainment, there is still considerable 1Q variation
among persons all of the same SES.



Social C lassand Race Differences in Intelligence 195

A child’s own l% determlnes h|s adult status attainment to a much

greaterextentthan oes the SES ofhis parents. Because children’s |0s
re correlated no more than about .70 with their parents’ average |0,
and only about .35 with their parents’ SES, parents and their cfitldrén,
as well as siblings within the same family, can all differ quite markedly.
Thus the average 1Q dn‘ference between arents n ch|Idren and be-
tween full sinlings |s about 12 [Q points Sexc uging measurement
errorg Almost one haIf of the total variance in the general popula-
tion exists within families.

Therefore, in each generation we see a great deal of social mobility,
with young adults moving into different social strata from that of their
parerits, More than 50 percent of children move to different SES
categones as adults—some h %her and some lower than the SES of thejr
or |n The fact that very little of this social mob|l|t |saresuIt of their

YsSES 1S shownb the often divergent social mob| ity of siblings
rom he same family. The carrelation between brothers’ adult occupa-
tional statuses for éxample, is only .30, as com[)ared with the correla-
tion of 6? o ,70 betwe nmdmduals}l Qs and their own occugatl nal
?tatus S0, It IS oun that ﬁonsw 0 attal nhlﬂ er sta]us than their
athers have higher 10s, on the averaﬁe than their fathers, and sons
who attain a lower status than their fatfiers tend to have [ower |Qs than
their fathers. This is true even when the 1Qs of both the fathers and
their sons were ohtained when each was in the eighth grade.

The. substantial correlation between SES and 1Q in the adult
P rﬁulatl?n ang the fact that a ﬁ;ood Iﬁ)art of the]correlatlon exists within

Ilies leags mescanably {0 tfie conclusion that some part of the SES

differences in 1Q is linkéd to ?enet|c differences. It is exceedmgl}/ im-
probable that all of the intergenerational social mobility™ found
associated with 1Q would be linkéd only to the nongenetlc comnonent
of 1Q variation. Therefore, there can be little doubt that genetic dif
ferences in intelligence are associated with SES. There 1sjist no way
that the mechanisms of intergenerational social mobility could separate
the t[}enenc and nongenetic “factors entenn% into adult status_attain-
ment. A predictable consequence of a ?ene ic component in SES
differences is the finding that the 1Qs of children reared smce btrth |n
an orphana?e show almost as high & correlation with the SE e]ve
the|r biological fathers whom tfiey have never known, as doc dren
wowere reare dyt eir own parents.

h and low SES parents on the average, have somewhat
|fferent [%;enotz es for the development of intelligence. But, as | ex-
plained | ter 3, because of Mendel’s principles of segregation

and recombination of alleles, parents cannot pass on their genotypes to



196 Social Classand Race Differences in Intelligence

their offsPnng, but pass on only a random half of their genes. Conse-
quently, theré is a great deal of variation, in 1Q and, other genetically
conditional traits, among all the offspnn? of any r[])alr of parents.

The two main results of these Mendelian mechanisms are of ?reat
SOF jal |mportarice Slg the averlae di elr NCes etweerhcm dren rom
differentsocial classes are only” about half as large as the average |
differences between adults of different social cIasses ang 1 2) N eac
generation the fuII ran e of 1Qs Is found among the children born
WIthIH evew level of SES.

Thus tre Jaws of genetlcs actually work a alnst the hardening of
social classes |nt%castsan gromotea%reat ea| of inter enerah?nal
social mobility through, the ?enc the genetic companents o
telligence and” other tralts related o |nd|V|duaI status attalnment

ental tests, by reaqu through the veneer of soual class
backgronnd can identify abilities wherever thegl ocFur and thus ma rh,
act &S a leavening agent for the social monility 6f able youngsters fro
lower SES backgrounds. That this In fact happens IS shown; for exam-
Ple by the finding in England that a greater percenta(ie of children of
he workm? class were steered into the colleqe preparatory curriculum
when selection was based on 10 and o n{ec Ve achieverent tests in-
stead of on teachers marks an recom endahons the opposite was
true for m| le- and ugfercass children, whase apPearance man-
ners, and educational aspirations apparently biased teachers” marks
and recommendations in their favor b ect|ve tests, esloeually those of
the culture-reduced variety, can identify academic talent i children
from every social backgraund. They act as instruments of social justice
by cuttmg through, the biases that may infest other avenues of duca-
tional and occupational advancement, such as teachers’ grades, Inter-
views, letters of recommendation, and family connections,

In-

Race Differences

Race differences in intelligence are much harder to understand,
scientifically, than SES differences. As was explaned in the preceding
section, the mechanisms through which SES ﬁerences in intelligence
come a out—e ucatlonal an occunatlonal se ectlon—are une ex-

licit and easily observed. The causal chain lipki 15 N0
f hngd ut scientists do not have this advantgage n thelr (%udy o%

ra(:|a| vanatnf
In genera terms, scientjsts are agreed that racial variation, at least
in physical characteristics, is a product of the evolutionary process. It is
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a difficult and often controversial matter, however, to trace the roots of
any particular racial differences. The least mysterious differences are
the obvious physical features, such as skin pigmentation, which are ex-
Plam,able In terms of their selective advantage to survival in the con-
rastmﬂ cIJmaflc conditions In different Pirts of the world .

BeMavioral differences between Taclal groups have less obvious
causes and leave much room for contentiod among those who stud
them. This has been especially _true_re(I]_a_rdlng the observed racial dif-
ferences in mental ability. Their scientific analysis is further compli-
cated, and often hindered, by the fact that so man é)eople have been
Hr%upht up with a commitment to the beljef thaft ﬁ{) erved behaviora

Ifferences between human races—especially It they involve menta
ability of any kind—cannot have a Diological basis. These persons
tolerate only"those explanations that invoke differences in social and
economic pnw]ege, educational disacvantages, or. culture-biased tests.
They exgre_ss rlg teous indignation at an¥ stiggestion of looking further
tharl the immédiate. environment or_the “recent past fora fuller
understanding of racial variation in ability, .

That this 1s an unreasonable and scientifically unwarranted stance
becomes clear 1f we take a broad view of racial variation as a biological,
evolutionary phenomenon. It will be seen that there is no, rational asis
{)orh the aE)non assumption of racial equality in any trait, physical or

ehavioral.

Social and Biological Meanings of Race

Socially, we usually have little trouble recognizing a person’s race
based o overall phﬁsmal appearance. Ifa group of pérsons were asked
to classify racially the various peaple they observe on the streets of an
Iarge city in the United States, there would u,ndoubtedlgbe Very muyc
agreement amon? their classifications. And f the vgeri NS S0, classified

ere asked {0 state their racial _back?round there would be hlgh a%ree-
ment with the observers’ classificatfons. This is the social manirig of
race Used by the, proverbial “man in the street.” It isalso the form of
][amal class%atmn used in the vast majority of studies of racial dif-
erences n JQ.. ,

Soclal_classification of race Is cIoseI¥ aIthoutgh_ not perfectly, cor-
related with biological criteria of race. The chiefdifference is that the
biological criteria“do not divide races up into distinct types, but view
races as population groups that vary continuously in a large number of
genetic characteristics. Where the boundary lings are drawn, and how
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many are needed to divide the human species into racial groups, are
not mtrmsrcallgl iven by nature but are a matter of taxonomic con-
ventron and Vary depend mg on the purpose of classification. We can
make a qreat manr small”subdivisions, in which case some racial
roups will show re atrver few genetic differences between them. The
ree largest racial su drvrsrons—Caucasord Negroid, apg
Mon%o olg—are Smr]h)ly groups that show a great man %enetrc dif-
ferences OProbabl oretha would exrstbtween an¥ ther three
arge subaiivisions one could make of the whole human species.

Races are now viewed, from a scientific standpoint, as breeding
o ulations that differ i |n the frequencres of various genes All present-
ag [aCes are One Spec s— sagrens—an interfertile.

However, th]e y.are said to edr erent reedmg gobb atronf |nte
sens% that t freqtﬁnc{){ of matings within each” raci pog atron 1S
much greater tha equency ot matings between the B ations.

For many millennia the major racial Populatrons have been rela-
tively isolated from one another reproduc ver by e0g rah or cul-
fure. As a reut f genetic |s? |ation and evouronar%/ |vergence
b}rou{ght ahout |e nces In climate and other se ectf] [%ressu e n]

tura and cultura ecoI?g that affect surviva aJ0r facia
groups show Intragroup similarities and mterProup | erences in nu-
merous genetically controlled morphological, serological, and bio-
chemical characteristics. That is, they differ genetrcally in physical fea-
tures, blood ty es and bodK chemistry.

The engtrc |ﬁerences t at affect comglex syster?s of the or%anrsm
are all products of the evo utionary process.” Different race have
evolved In somewnat different way ma Ing for_ many differences
among them. A few of the many h ysical characterrstrcs found to dis-
[)Iay genetic variation hetween drf rent races are hody size and propor-
lons, hair form and distribution, head shape and facial features, cra
nial cap acrtP/ and brain formation, blogd tyges numbero vertebra (e
Size ofgenr alia. bone density, fingerprints asrc metabolic rate, og
temper fure, blood pressuré, heat and, cold tol erance number an
drstrr ution of sweat glands odor, consjstency of ear wax, number of
teeth, aq%at er rPtrono permanent teeth, fissural atterns on the sur-
facrf ?f ?teet Ien%th ofﬁestatron period, fr uencyo twin brrts
e-female hirth ratio,  phiysical maturity at birth, rate of infant
development of alpha brarn waves coIorbIrn ness, visual and auditory
acuity, Intolerance of milk, galvanic skin resistence, chronrc disgases,
susceptibility 1o, infectious, ciSeases, genetic diseases (e.g., Tay Sachs,
sickle cell anemia), and pigmentation of the skin, hair,"and eyes.
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. There are also behavorial differences between races, but their giene-
tic basis is often disputed, and cultural factors are the usual explana-
tion, But in many animal species there are also races or subspecies that
are interfertile and do not Qjffer any more in t_erm% of the conventional
taxonomic criterja for classiticationas subspecies than do human races,
Yet they undenl,abIIX show behavioral differences, whether they are
born and raised in their natural habitat or in captivity. Two subspecies
of gorillas—the mountain gorilla and the lowland” gorilla—differ in
benavior. There s certainly nothing . in b|0|093/ that precludes
Rehaworal differences between subspecies (termed “races” in the
uman Species).

Modern ethologists regard behaviaral traits as be!n% subject to hio-
Io%cal evolution, just like"physical traits. An animal’s behavior can be
a Maore important aspect of Its ada?tatlon fo the environment than Its
P_hysmal characteristics, and can play an important role in the evolu-
b|on_ of the physical structures that mediate hehavior, principally the

rain.

As a general principle, then, we should expect to find %enencally
conditiongd behavioral differences between human races that show
many other signs of evolutionary divergence. Sucha giener_al principle,
of course, by Ttself proves nothing about any particular difference be-
tween any Rarncular racial %r_oups. But it absolutely contradicts
dogmatic adnerence to the doctrine which clenies that behavioral dif-
ferences between human racial grougs could have an evolutlonar){ an
blolg (cal basis, 0Inswtmg they n]ust e excluswelg the re.suI%of cultural
con |on|nq,an environmental circumstances ctlng, In the present.
This dogmatic extremist view does not allow the possibility that diverse
environmental or cultural conditions of the remote OPas could have
created  genetic behavioral differences that persist down to presen
?eneraélons, Ion%after the original condltloni that were instrymenta
n progucing them have ceased to exist. We know from experimenta
behavioral genetics with animals that the capacity for acquiring almost
every. behavioral characteristic mcludm[g the “general capacity . for
learning, responds to selection. Natural sefection Js one of the principa
tr_nechamsms of evolutionary change, as explained in the following sec-
lon.

Evolutionary Divergence

From the viewpoint of evolutionary theory, it seems extremely im-
probable that any" genetically conditioned characteristics, physical or
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behavioral, dePendent on seveiral or more genes, would have the same
distribytions of genotyges In all human Po ulations. Geographical and
cultural isolation_of” breeding populations over many tgeneranons
results. in cumulative differences in gene Rools. There are four specific
evolytignary mechanisms involved™in tne Penetlc differentiation of
{)_opulanons: ene mutations, random genefic drift, selective migra-
lon, and nat reH selection. . o
Mutation ana genetic drift are random processes occurring at single
g_ene loci, and consequently they are not major causal factors of racial

(ifferences in polygenic traits, that is, contintious traits, like height and
|Rtellll?ence, v¥h|ch are determined b;anur?ber.of enes ThF Iarﬁer
the number o %enes involve ,|Patr It, the less is th g{?babl It “\
Lan om chan([qe, I genetic qrit, occurring,at individual loci dvvfggl a

aﬁleen to act In the same direction to protluce a consistent difrerence
benween RO ulations. . . _ _

. The theory of genetic drift, however, permits calculations concern-
ing the relative degree of genetic isolation between poBuIanons, based
on the number of g,ene dirferences that would occur py random drift
alone, without condidering the qreater sg/stematm and directional dlif-
ferences,brou%ht anout bly selection. From such eyidence, genetmgsts
have estimated the “divergence times” or extent ofgenetlc eBaratlon
between the three major races as about 14,000 years between
Caucasoid and Maongoloid, 42,000 years hetween Mongoloid and

Negroid, and 46,000 [Xears between Caucasoid and Ne?rmd. These
estimates are hased oni the qbserved differences in the frequencies of
neutral genes, that is, genes for which there is no evidence of selection.
The d|ver?ence time s the time that genetic drift by itselfwould take to
make the frequencies of neutral genes differ betweén the major races as
much as they do at present. In Other words, this means that the three
major racial”groups have been separated. long enough and completely
enough to permit'a purely random genetic drft in giene frequencies, 2
drift equivalent to some 2,000 generations of complete separation be-
tween the Ne%rmd and the other two races, and about 700 generations
of complete s Paratlo_n between the Caucasoid and the Mon%olmd.

. However, these differences due tq drift would be expected to have
little explanatory significance for racial differences in polygenic traits
that have been Subject to natural selection, _

_ M%aﬂon per se’is probably not a major factor in Prod_ucmg popula-
tjon differences in p_ol%/gemc_ raits. But migration often involves selec-
tjon, either ofthe original mlﬁrant Ropulatl nor of_subseguent enera-
tions. Having to cope with the challenges of an alien environnient af-
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fords new opBortumtjes for selection to alter the gene pool of the
migratory gro ps. Migration fr?m a troplcal {0 a temperate climate,
for'examplé, could praduce a selection pressure on any gene involved
in the traits of foresight, pIannlng, and prudence needed to survive
long winters. Plagues, famines, and other catastrophes, which often ac-
companied migrations, produced genetic “bottlenecks” in human
Bogulapons. A large wgratog ﬁ]o?ula,n n would (5)% dras,UcaIIy re-
uced Tor a few generations to & small, highly selected oreeding group
with statistically different gene frequencies from thoge of thé paren
Populanon, which then grows agam Into a large population. Such hot-
lenecks can result in marked changes in the gene pool within a fairly
short period, dep,end,m% on the severity of thé' selection. _
Natural selection is by far the most ?otent evolutionary mechanism
responsible for the major differences between human races, es euall;i
In polygenic traits, Whien a complex phenotypic characteristic, physica
or behavioral, is influenced by a number of genes, all the genés are
B%Ieeﬁgeglpes;multaneously, because selection “acts directly” on the
The ra?|d|tg of selection for the relevant genes depends both on the
severity of thé selection pressure on the phenotypes and on th
herjtability of the characterjstic, that is, the proporfion of phenotypic
variance due to genetic variation. . o
_We know that cranial capacity, a crude index of intelligence, has
increased greatly  over the five million Vears of _hum?n evolution,
almost fri Ilnq in size from the earfiest fossil information of
Australopithecus to ?resent-day Homo sapiens. The greatest development
in the brain was of the neocortex, especially those"areas serving speech
and manipulation. Tools found with fossil remains indicate that in-
creasing brain size was accompanied by the mcreasmg soghlstlcatlon of
work Instruments, and an"g with this development are also found ar-
tistic drawings on cave walls. _
In the latest one or two million years, the strongest selection
pressure in humans has been for behavioral traits of inCreasing com-
plexity, accompanied by the increasing size and complexity “of the
cer%b_rum which controls the h|%1er mental frnc_tlons, makmrg possible
such Intelligent operations as comparing, analyzing, separating; seeing
relationships, classifying, - counting, abstract!n_(t;, conceptuializing
recalling, |mag|n|n%, and plan_nm?. These abilifies all came abotit
through_ selection of the behavioral advantages for survival they af-
forded In meet_ln(_i environmental challenges. _
It seems highly probable that such powerful and subtle selective
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pressures have also operated, to some extent, differentially upon the
various subgroups of the human species that have been ‘genetically
separated for thousands of generations. In evolutionary perspective, it
should not be surprising”if certain behavioral traits, with their
8eHet|caII conditional physical underpinnings |? the nervou S}lstem
fffer among human Taces. If certain’ of our psychological
measurements did not reflect some such differences, they would Seem
quite suspect because, in principle, evolutionary behavioral differences
are ractmallh/ certa||1 0 emsf. .

. We can now only speculate about the possible causes of evolu-
tionar vargatlons in‘mental ahility. Perha H]ost |gwgortar]t as the
necessity of copperation. In prehistoric times the hard Struggle for sur-
vival made it imperative that people band together, cooperatmlq asa
group In huntmg and warfare. Also, the invention of new tools and
Weapons afforded a selective adva_ntaqe to those individuals and tribes
who were the most adept in learning to use them. Each new invention
divides the population into those who can and those who cannot master
its use, and, gives a selective advantage to. those who can.

. Population size is an important factor in the selective advantage of
invention. The Ia_rlg(;er the group, the greater the number of exceptional
individuals mOFt likely to me%ke discoveries and mventlonf. New inven-
tions and novel variations qfexisting tools and their correlated skills are
less likely tq arise in the relatively Small and culturally isolated groups
charactefistic of primitive sociefies. Moreover, when an Innovation
does occur, and especially if it is a great advance beyond the existing
knowledge or skill at the“time, it cannot be perpetuated unless some
substantial number of the grou can take it UB' Deé)endm[% on Its
degree of novelty and ¢ m;fl XIty, they would have to De the more ex-
ceptionally able” individuals, and, given the normal distribution of
abilities, more such able individuals would exist in a larger Pogulaﬂon.
Hence, an invention by only one exceptional member of the group
could take on selective Significance for some substantial number of the
population. Y .

Inventions and discoveries involving tools, weapons, skills, and

knowledge about the environment create greater salience of individual
differences in abilities, which then become important factors in selec-
tive and assortative mating. As one moves from relatively primitive to
A R s A
can affect an mdwﬁllua?’s “,?l_tness” In t%e anrwmlan sense,ytha 1S, gwe

probability of leaving surviving progeny. In a number of early human
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societies mating was a prerogative of the ablest and most esteemed
males, each of whom had many females, while many less esteemed
males had no mates, o _ _
Evolutionary . rates for certain traits could, differ conaderablg/
?moneg %rou svfwth different mating customs or different deeqrees of? -
ective matl ?nor various traits. I considering natural sélection tor
abilities in humans, one must consider what progortlon of a population
Is regarded by its members as subnormal or in any way undesirable
from'the standpoint of selective mating. This will of Course depend to a
considerable extent on the cognitive complexity of the cultural de-
mands made by the society. Inordinate difficulty in leaming to read
for example, would be of o consequence i an’illiterate society, but
could be an’ important factor In seléctive mating in societies that put
great emphasis on literacy. _
Even a very slight reproductive advantage can have marked genetic
consequences on the time scale of human evolution. It has been"calcu-
lated that a rare gene in the Populatlon, which confers only 1 percent
reproductive advantage (that is, those who possess the gene leave
behind 1 Rercent moré progeny than those who.do not possess It), wil
Increase the Bercentage of Carfiers of the gene in the population’ from
1 percent to 99 percent in 1,000 generations, assuming that the same
degree of reproductive advantage is maintained throughiout this period.
Increased [)opulatlon size also decreases the degree of inbreeding
and 9|Yes 12.{0 more new genetic combinations which are the grist for
natural selection.. . _ _
Primitive societies.consisted of hunter-gatherers, and for obvious
ecological reasons their breedlnﬁ groups rémained relatively small in
numbers. The advent of agriculture permitted population densities a
thousand times greater, there.bx magnifying the selection facfors for
cognitive ailities associated with a larger oPuIanon. Also, agriculture
pr babI% P_Iaced a h:%her grem_lum on intelligence than did’ hunting
and gathering, In terms of abilities for countmg, measuring, pIannm_g,
mastering thé environment, and a greater complexity of social, polifi-
cal, and economic or?amzat!ons. farious subpopulations of the world
differ by thousands of years in the time since they gave up hunting and
?a tgﬁrhng arorri Ca rtlucr%lture’ and some contemporary groups have never
_ Th,ug % general terms, human evolutionary history and the rel-
ative isolation of various populations for thousands of generations
would justify the exRectanon of genetic differences between popula-
tions in a fost of characteristics “including those in which selection
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ressures have acted differentially. on behavior. These behaviors are
Folygenlc traits in which populdtion differences are statistical rather
han"typological. That i, these genes exist in all human poPuI,atlons,
and vary only quantitatively in"the relative frequencies of different

alleles. . . o
It seems most improbable that some of the genetic behavioral dif-

ferences that have resulted in the course of evolution would not be

among the observable differences hetween contemporary races.
Acontrary view would have to argue one of four propositions:

1. The selection pressures in all long-term isolated populations in the
c%ulrse of human evolution have been identical for all groups for all
abilities.

2. Even if there had been different selection pressures for different com-
ponents of ability, these components would average out to the same
value in their combined effects on performance in every population,
provided there is equality of opportunity for the development and ex-

ression of abilities. . o .

3. There is only one general ability that has any genetic basis, and that is a
h|Pth plastic capacity for cultural learning which is genetically equal in
all'populations and becomes differentiated only through environmental
and cultural influences. o ,

4. Even if there are genetic differences in ability between populations,
they are so completely obscured by cultural and environmental in-
fluences that there is zero correlation (or even a negative correlation)
between the various racial phenotypes and the underlying genotypes.

Arquments land 2 have the dlsadvantafge of being _extremelg/ in-
probatile. Number 3 s contradicted by the factor analysis and génetic
analysis of mental abilities, which reveal a number ofdistinct abilities
under relatively independent genetic control. The fourth point seems
more. debatablé, as it dependsso much on the methods for measuring
abilities and the extent of the cultural differences hetween the groups in
question. This is actually the crux of the so-called 1Q controversy.
Modern students of racial differences have seemed most reluctant
to point out aspects Q;rnartmula,r cultures as b,emg In themselves in an
way indicative of differences in mental abilitiés. The one eminerit
sciéntist in_recent years who has written on the subject is John R.
Baker, an Oxford blolo%lst and a fellow of the Royal Society (Race, Ox-
ford University Press, '1974). Baker notes that racial groups have dif-
fered quite strikingly in the degree to which theY ave developed
civiljzation, aas élsj qed In terms of a list of twenty-qne criteria or-
dinarily regarded as signs of civilization. Ana they differ correspond-
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mg(lly in th ge ree to which complex cognmve iiblhtles are mann‘efted
or-oemanded in various societies. The Arunta language of Australian
ahorigines, for example, conveys only the concrete; abstract concepts
are not represented, nor is there any verbal means of numeration
beyond one or two. Baker further notes that these criteria of cultural
and Jntellectual a vancemenh_ ank-order exis lng races much as.do
standard tests of mental a ||tvz when gpp lel t0  representatjve
members of these, racial groups Who have been reared under similar
conditions of civilized life. But of course ong can always argue that the
environmental conditions have not been similar enough—and so we
are back to the crux of the 1Q controversy.

Racial Differences in Neonatal Behavior

AIthouqh no direct correlation between infants’ behavior and later
mental ,aly |t[¥ haa, ?een found,. the studK/ of behawor?l differences
among In aP of different {aces IS Instructive because cw tureI\I nd en-
vironmental explanations for the difrerences are virtually ruled out.
Certain rather consistent behavioral differences show up between
babies of different races when they are only a few hours, days, or weeks
old. This is true even when the mothers of different raceS have been
atched (in arge, mgowe bracket, number of previous children, exéent
of prenatal care, an tetyﬁsand amounts o drur%;iadmlmstered ur-
Ing childbirth. And the nfants are observed while still in hospital,
before they could have been conditioned by their mothers, .
Daniel G. Freedman, a behavioral %en,etmst at the University of
_Chlcago and the leading Investigator of éthnic behayioral differences in
infants, provides a fascinating. account of his fmdmgs N Human
Sociobiolody (Free Press, 1979). Thinese and_Caucasian riewborns, for
example, ditfer markedly In temperament. Caucasian babies cry more
easily and are harder to console. Chinese babies are more placid and
stoical.” Placed face down _in their cribs, Chinese babies were ob-
served to remain in that position, with their faces buyried in the bed-
ding, whereas Caucasian babies immediately stru?gled to turn their
facés to one side. When a small piece of cloth‘was placed on the baby’s
face, the typical Caycasian baby immediately struggled to remove fhe
cloth by Swiping his hands and_ turning his head, but the typical
Chinesé baby remained w_ngasswe, showing few overt res;r)onses.
Japanese babies behave similarly, and Navaho Indian Dabies are even
more “stoical” than the Chinése and Japanese. African and black
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American neonates, on the other hand, are much more reactive and
more advanced in muscular coordination; when only a few days old,
they can gferform motoric af(tsthtat are nof sT<en In Caticasian and Asian
bables hefore several weeks of age. Black infants also show n]ore
matyre brain wave patterns than” Caucasians, Newoorn Australian
aborigines and Africans placed in the prone position can lift their heads
and ook around, whereas Caucasian and Asian infants are unable to
do this unti| they are about ong_month old. _

Althougn these hehavioral differences among neonates of different
races ag Ve 1o ong-te{m significance for Iaierc gnitive de\ielop-
ment, théy do Seem to Confirm oUr expectation, based on general evo-
|utionary “principles, that long-isolated populations will differ geneti-
cally in‘'ways that can cause differences in typical behaviors.

Race and Mental Ability

While there is a considerable consensus among scientists today that
genetlc variation in mental ahilities among races is not only dpossmle
ut even IlkeI¥ because (if he dlver%ent.e olgtmnary frends men-
Pone previously, there js ittle consen us,mf(ee vv,h?n the discussion
0CUSes' on comparisons between any particular racial groups. It then
becomes the most contentious of all” subjects on the”contemporary

Scene.

T0 question the doctrine of the genetic equality of human races in
mental abilities s fo violate wha[t 15 ungu%snonably the most gowerful
taboo In the twentieth century. To have the question raised about any
particular population seems Qutrageous to am{. Many others who
would try'to kee_P an oBen mind dre made to feél unconifortable, as if
they had committed a breach of etiquette, _

Yet questioning |s precisely what scieptists must do if they are to fur-
ther our understanding of the undmgute? hserved differences between
certain races in mental test scores and all their educationally, economi-
cally, and souaII%/ important correlates. Were it not for these important
corfelates of 1Q both within and across racial grouBs, the 1Q would be
much less often attacked than it is. There would be little controversy
over the measurement of any char?]ctenstms showmgS individual differ-
ences and racial differences that have no obvious Socially |mPortant
correlates, for example, blood pressure. Yet the scientific problems of
studying the ?enencs of racial differences in blood pressure are remark-
ably parallel To the 1Q question. Blood pressure is a metric character-
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istic that shows sybstantial heritabjlity within racial groups, but It is
ﬁso af?ec ed) éjl arL}/ habits and eh/vnonmental st?esse% in which
there are oth |nd|V| al and group differences,

The study of racial vanatlon in any charactensttc physical or men
tal, Is surely"not “racism,’ aIthouqh some egalitarian dogmatists like
to give it stich a label. Since the holocaust ofthe Jews during Hitler’s
Nazi regtme W|th its pohtlcall¥ Inspired raC|st doctrine of Aryan su-
Bremac the well-deserveq offensiveness of the term “racism” has
een extended far beyond its Iedltlmate meanlnd

The scientific study of mental or behavioral differences between
races openly reco?ntzmg the possibility that genetic factors may pIa
role, cannot be called racjst, It Would be just as illogical tq condemn
recoegnttton of hsmal differences between racsafractst here
somé peaple who Would urge that such matters should not be studje at
all, that certatn questions dre better left beyond the pale of scientific in-
vestigation. Although 1 respect this, sincerely expressed ontnlon | have
not yet heard any arguments for it that compel consent. Those with
Ppostng (Phlloso htes on this i |ssue should announce their stands ex-
gcny S e]y an then agvree to disagree op fundamental premises
nd each qo trieir separate Ways. It wotld help to clear the air.

1Q in White and Black Populations

BIacks are the lar r%1est racial. mipority in the Un|ted States They dlf
fer more from the whiite majority In average [Q than an%/ other 3|za le
minority ?roup S0 it should not be surprising that Whl e-lack differ-
ences in TQ and other test scores have recelve temaﬂor share of
study.. Much of the motivation for research on black-white 1Q differ-
ences, in recent glears has stemmed from the nation’s concern with the
seeming I¥ intractaple differences in scholastic performance under fairly
e?ual instructional conditions, and from the relatively large percentage

black youths (more than, three times that of whltes?] who fall below
the mtnlmum mental qualifications for induction into the armed forces,
even when they are equated with white youths in amount of schoohng

The stud ofwhtte black dn‘terences IS not an exclusively American

phenomenori. In. surveying the literature, it is a striking fact that the
study of racial dtfferences in mental abilities has focuseéd much more
extenswely on sub Sa aran Afncans and populations of African de-
scent than on an)r other groups. Bibliographies of research on other
races are extremely scant by comparison.
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Because of the technical and theoretical difficulties and uncertain-
ties in the cross-cultural testing of abilities, where Ian%uage customs,
values, and the ways of life differ radically between the groups bernri
comp ared most investigators frnd It more interesting to"study racia
groupst at share a com |ncu lture rn terms oflang %ge formal equ-
ation, and types 0 emPo ment. The major raCial” groups, In_ the
United States; at least in recént decades, come close to these criteria of
a common culfure.

Let us review briefly the main findings of research on the white-
black 1Q difference.

Magnitude

Nationwide, the avera e white-black 1Q difference is close to 15
Wrnts varyrng from 10 0 oints rndrfferent regions of the country.
the vihite average scae at 1Q 100, the black average falls af [Q
85. There 15 considerable overlap Defween the 1Q distribltions of the
two populations, with 12 to 16 percent of blacks exceeding the whrte
averarie As far as we can tell, the fuII range of IQ srn the Whrte pop ua
tion also exists i the black. [Qs as r? iﬂSZOO which rs%outaf %
as 10s ever Igo nave been reBorted for black as well as white childre
And"of course, no race ensures Immunity from severe mental defi-
ciency, which afflicts a small fraction of every po ?ulatron
Fiqure 9 is a fair representation of the present [Q distributions of
whrtes and blacks in_the United States.. The distributions are divided
lines at 15 pornt]rntervals Each interval is termed 8 “ standard
vr tion,” which in the case of most present-day ?tandar 1Q tests IS
15 points. Figure 9 illustrates some of the statistical consequerices of a
mean difference of one standard deviation between two distributions of
scores that each approximate_ the so-called normal distribution, as
deprcted here. The percentiles indicate the percentage of each distribu-
tion with 1Qs below a given Ievel (Of course, 00mrnus the percentrle
rs the ercenta e of 1QJ scores aIIrng abovea%rven ercen
fl esaeaccuraefor the normal curve, but may corres ond onyaB
proximately to the actual population distributions, which most pro
ably have slightly different standard deviations and deviate slightly
from the normal curve at the extremes beyond + 2 standard devid-

nWhen the two racial distributions.of IQs are viewed in this manner,
we can understand the great disparities in the percentages of whites
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ahd blacks wp]o are selecteg for wBa ever reason, from a P&“&”t of

scale that dewatesa ove or below one or more standard devia-
tions Trom the average (%o either group. For example, In some states
the law does not aIIow s oolch|Idren 0 be nlaced In special classes for
the_ educable mentally_ retarded (EMR) unless the|r 1Q on an in-
dJVIdUI'i| }est S bef]ow 10, Ln addltlon o other ¢ri ferla mcludln con
S|stent¥ ailing school work in reqular classes. Re errmsg {Q Fi ?
we see that the’expected percentages of whites and blacks fallin

10 are about 2.3 percent and "15.9 percent, respectively—a ratio of
about 1to 7. An 1Q of about 115 is near the minimum regmred for ad-

mission to highly selective colleges. Referring to Figure 9, we see that
Distribution
White Black Percentile

White Black

145

130 977% 0%

115 84.1% 97.%

100 50.0% 84.1%

85 15.9% 50.0%

70 23% 15.9%

55 0.1% 2%

40

F|8ure9 White aqd bIa&k gdlstnb 0ns represented as no%al CUIVES,
the percentile ranks ara i %Ln ea @str&vl r] &v e erc? -
tslégrgg IS the percentage of etta distribution that falls belowa g en%
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the percentagzes of whites and blacks scoring above 115 are also 159
gerce_nt and 2.3 percent, respectively—again, a ratio_of about 7to L
pecial ro%rams for the academically’ “ gifted” in many school
sﬁems elect only students with 1Qs above “130, for which the white
ang black percentages are 2.3 percent and 0.1 percent—a ratio of 23 o
i} These_Percentages will of course vary somewhat from one school or
community to another, because the average 1Qs of whites and blacks
deviate from the overall national average in different regions, com-
munjties, and ne|%hb0rhoosh y L .
We should note some of the conditions assogiated with varying dif-
ferences between the black and white 1Q distributions.

Geographical Region

The nationwide testing of all youths between ages 13 and 26 for in-
duction intg the U.S. armed forces in the 19605 Teveals regional dif-
ferences in intellectual ab|I|t>( for both whites and blacks, The regional
differences are consicerabl arger_ for blacks than for whites. The vari-
ation of the averg white-black difference is equwalint 0 ab?ut 10t
%QIQOp%mts d|n erent regions o { ecoug.tr%. B#ac S score lowest In
the South and Southeast, and there IS a gradien; of mcreasm% SCOres as
one moves further north and west. Ther® isa similar, though less pro-
nounced, gradient of scores in the white_ Pfop_ulatmn. These regional
differences in 1Q cannot be attributed to differing educational systems,
as the same pattern of regional differences has alSo been found in black
and%/hlte eschool Youn sterls

s regional variationy in TQ appears to be mostly a result of past
selective migration associated with' economic factors and employment
opportunities with different educational and intellectual demands, A
good_ part of the variation between states is associated with population

ensities in rural and urban areas, and a?rlcTItu#ll versus, industrial

?mﬁllo ment opgortu,mnes. Urban versus Tural differences |n test per-
ormance are a universal finding wherever tests have been used
throughout the world, . .

Ttie present-day American black population is not of 100 percent
African ancestry. robabIX the only full-blooded black Africans in the
%mted States_foday are African xchang students. Studies, bas?d on
the analysis of blood types which have different frequencies in Atrican
and Cacasian populations indicate that the average American black
has received about 20 to 25 percent of his or her genes from Caucasian
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cestars. ermmatlon fthe percentage qf Caucasian admixfure in
a(:ei(s d[tferent ?artso ecoﬁntr stt&v(ttat tHe amount of Cauca-
sian admlxture follows much the same regional %radlent as 1Q varia-

tion,. going from the Deep South, with close to OPercent Caucasian
ahmtxtuhe to the Nor awd West, W|th about 20 to 30 percent, and
the Nort Wwest thh as

ercent,
Since practicall g ﬂte aucgman genes in the American black
gene pool were Infroduced durlng the period of slavery, the present
regional variation is undoubtedly due to selective migration. The fact
that 1Q and amount of Caucasian admixture in blacks parallel one
another in geograithtcal distribution, and that_both of these variables
more or less parallel themtonal vart?ttons %n thef] In the whife
Popu lation, sug gfests onlg S|m|Iarseect|ve actos eogerate In
he migrations of hoth papulations. The correlation between amount of
Cauca3|an admixture and the average | gg of blacks in different regions
IS a httlthly ambiguous fact with regar t0 |nterpretat|on A similar
association is also found between amount of Caucasian admixture, as
mdexedb skin (iolor and socloeconomic status. Because these facts
could be the result of'any one or any combination of several possible
causes, no scientifically “warranted ‘conclysions can be drawn from
them concerning racial genettc differences in 1Q except the weak con-
clusion that these facts 0o not contradict a genétic interpretation.

Age of Subjects

Tests devised for assessmg the behaworal development of children
under ag e 2 cannot be called intelligence tests, if by intell | ence we
mean the general factor common to performance on all complex cogni-
tive tasks in the age groups above 3 or 4 years. Tests of whatever kmd
administered at below 2 years of age_ shoi very little or no correlation
with cognitive tests givert in later childhood and beyond.

Several carefull constructed infant tests provide reliable measures
of ear Sy neuromuscular and p ercePtuaI maturation and coordination,
In the e functions, black infants are considerably advanced compared
with white Infants—up to about 15 to 18 months of age. This infant
precacity.in motoric deveIoPment has been noted in a number of stud-
|esofAr|can infants, as well as in blacks in the United States, In terms
of a developmental ?uottent with a standardized mean of 100 and
standard deviation of 15 (like the 1Q scale), the black-white avera?
difference during these early months s of the order of 10 to 30 points
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The largest differences on record favor African infants and black
American infants in poverty areas, of the South.
/ ears of age the white-hlack develo mental gag drsag eqrs.

As the test content ecomes more hig hlg |oaded with &ach suc drn'g
Year ofa?e the mental growth curve f the average white child ove
akes that of the average black of the same age. By age 4 to age 5, the
average difference between the groups amounits to"about 15 1Q points.
g’rghéael the samefamount of di fferetnhce betweeln thehwhrlte an blagk
Verages wo ound as far down the age scale as the aorcne
measgred Tlh %rte BPC 1Q g erencea‘%creases %teadﬂ fom a #r
age 210 age 5, probably ecause the test becomes a etter measureo
a3 the complexity of the items Increases at higher age levels.

The avera e black 1Q deficit does not change beyond age 5 for the

vast majorit Pft e hlack po uIatrr%n There are excepti %to this In
some extremely deprived B roups, Tound [n cerain (L ac co(m
munities in the rural South. But in most places the white-nlac

ference remains constant at every age level beyond arfre .. This eneraI
finding casts some doubt on one of the main pillars o envrronmentalrst
explanations of the black 1Q deficit—the “cumulative defrcrt hypoth-
esis, which holds that enviro mentaé rgrsa Va a sac “<e C0 pounFt
Interest In Bro ucing a cumufative deficrt |n srnte aactu deve
opment. But one must wonder why envrronmental drsa vantages 0
not continue to cumulate beyond age 5, when children begin “school
and are just becoming aware of the social milieu that is présumed to
contain many of the mqredrents that dePress black 1Q and scholastic
pﬁrformance The fﬁct hat the 15 In back defrcrt re aing stabIe

arter age 5 means fnat Its causes ever they mi
soH hlt n ?actors whose influences are a‘ready ftt(ly e&abhshed efore
school age.

Nature of the Tests

As noted in Chapter 4, the averatI;e white-black difference is not
equivalent to 15 1Q Fornts on every Kind of test. The white-black dif-
ference does not exist for all mental abrlrtres but mainly for conceptual
and abstract reasoning, rather than earnrn and memory. The only
feature of variqus tests we have discovered that IS quite consistently
related to the size of the white-black difference is the test’s g Ioadrnti
rer?ardless of Its item content, whether It is verbal or nonverba

cl tlure Ioatttted or culture-reduced, mdividually or group administered,
oral or written,
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The Scientific Search for Causes

The ?Ialn,fact is that af hQresent there exists no scientifically satisfac-
tory explanation for the difference between the 1Q distributions in the
black and white populatigns. The only genuine consensus among well-
Informed scientists on this topic is that the cause of the difference re-
mains an open question.. o

. True, many people, inclyding a.good many scientists, hold strong
|deQI0(I;|caI convictions or soctal sentifments, on his issue. T his miifates
against open quesﬂonmg. It makes m,veshganon unmvnm?. It biases
Interpretation "of evidence. And it imposes a double standard. of
criticism of research and of its acceptability for publication by scientific
journals, depending on whether the flnd,ln%s are perceived as suppor-
ting or contradicting popular views. It is ardI)(1 an atmosphere con-
duCive to scientific consensus. Few other research topics in science are
S0 unfavorablz encumbered. n _

But even dfter we cut through all the extrinsic obstacles, we are still
left with crucial problems and unknowns of an intrinsic scientific
nature which legitimately prevent a scientific consensus on any given
theory and compel the conclusion that we do not yet have a bona fide
scientific explanation for the white-black difference in intelligence. In
my extensive study of this whole topic, | have not been able to find any
ma_rshalln% of evidence that could' reasonably warrant the passionate
beliefs that so many people hold concernlng the cause of the 1Q %ag
Perhaps If any bqdy of evidence were truly compelling, there woul
no need for [l)asslonate beliefs. _ »

Science thrives on opposing theories and competition among
theories. Theories and hypotheses are the scaffolding for scientific
knowledge.  Scientific confroversy can involve dispute over facts (that
Is, observations, measurements, events, statistical analyses of data) or
dispute over theory and the hypotheses that flow from”it, or both.

Scientists try to arrive at a consensus on some. of the facts that must
be taken account of in a given domain of scientific interest. They then
formulate a theary that Can comprehend the aIreadY established facts
and Iog!c_aIIY and n_tfmrously ﬁ_enerate hypotheses that, in Prmmple can
be empiica ly falsified. Tn this iy, roB,rlate tests of a Eothesm
%an re uli n sre{ecnon and theredy in the |scovergofnew ilts. Un-
ortunately, hypotheses are often mistaken for accepted explanations
by many of the public.. _ o

The,dlscover% of objective knowledge is the real aim of scientific in-
vestigation, not the creation of theories per se. Theories arejust the tools
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used in acquiring objective knowledge of nature, and as such they lead
us to look Wherd we_mqht not have looked otherwise; they highlight
Important relationships hat might otherwise go unnoticed: and ther
sometimes generate predictions that are countefintuitive and violate al
common sense. But the main purpose of a theory is to lead us o obéec-
tive facts that we did not know before. The djsc verg of s?me facts also
enables us to do certan thmgs_ that we coyld not do, before. One In-
dicator of the successof scientific endeavor is the undisputed results of
its technological application, its power to cause events of practical con-
sequence in the real world, whatever the value udgments We may
make about them. Bg atBFse cnten%, the social and’ behavioral sciences

have not yet been n syceessrul. o
One (f_m m]le alms %s be%n 0] hT'P adva#ce our SCIeP]tIfIC
understan mgyo the causes of psychological race differences by show-

ing that It s, In fact, an unsettled question, for which our present
evidence cannotjustify the pretense of a definitive answer. As goad and
rist for scienfific action, | have roI%osed a counterhypothes;s to the
Eopular belief in exclusively environt en\al or cultural causation, an
jave tried to show that a % othesis involving genetic factors, In adal-
tion to environmental, 1s not only necessary”as scientific scaffolding,
but also more plausible than the Strictly environmental hypothesis.
.1 do not hold with those who_ argué that in the absence of estab-
lished knowled%e we should publlcl)f_ pretend there is no_ question, or
assume as triJe h?t which we would ke to believe, On this point, Ber-
trand Russell aptly stated what should be our guiding principle:

Ethical considerations can only legitimately appear when the truth has
been ascertained: they can and should appear as determining our feel-
ings toward the truth, and our manner o orderlnﬁ our lives n view of
the truth, but not as themselves dictating what the truth is to be.

Inadequate Explanations of the White-Black
1Q, Difference

The Present state of affairs in the study of the observed racial ip-

equatllty n 1Q (and all its correlates) can be characterized in three main
oints;

: 1 Many, ifnot all, of the most popular cultural and environmen-

tal explanations have been found inadequate by a preponderance of ev-

Idence. This forces those who Insist on urelg environmental explana-

tions to hypotnesize causes that are often purely ad hoc; that Is, they are
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not gerived from any general Prmmples, Dut are merely devised for the
single purpose of accounting for a specific phenomenon. Moreover, as
most of the testable envwonmental,ha/ﬁotheses are found inadequate to
bear the burden of a strictly environmental explanation, ever more
vague or remote causes are hypothesized which are virtually untestable
empirically. .~~~ _

But sclentific ingenuity may eventually invent a way to test what
seems a currently ntestable Rypothesis, “and $o a momentarlly un-
testable hypothesis should not b dismissed out of hand, The only sci-
entifically useless hypothesis is one that cannot be tested even ingrinc-
ple. 1 once heard a’speaker declare, for example, that the white-black
difference in 1Q, is a creation of science ifself, which, being the inven-
tion of a white racist culture, is mevnablg (estined by the inherent
nature of its methods to disprove racial genétic equality.”Such an arqu-
ment rules out scientific effort. Science™has J)rov,ed to'be the most de-
pendable means that people have Yet devised for increasing our knowl-
edge and understanding of natural phenomena. . _

2. The existing evigence severely limits the kinds of environmental
causes that can_ be"at all plausibly hygothesued. _

3. A genetic_hypothesis (which” cloes nof exclude environmental
causation as well)Is h|ghIP{ plausible in view of both the %e_neral
evolutionary prinCiples outlined previqusly and the well-established

enetic component in individual variationin mental test scores. The
Erouble IS, however, that a ﬁenﬁt'fﬁ% othesis of race dlﬁerenc%s n |
8 not yet been put to even a halfway rigorous test by any technigue
of genetic science. Nor has anyone Vet figured out how todo so within
the normal social and ethical constraints.

Because human populations are involved, and because human
babies, in order tg become truly human, must be reared by other
humans capable of transmitting” lan uage and culture in thé broad
sense, the sneer technical groblems i thé bona fice qunenca_l study of
behavioral racial differences are t_rul?]/ tremendous. But In principle’the

enetic hypothesis s testable., It is therefore not scientifically useless.
hether or not it is socially important is a separate question and one
on which ogmlons differ. . _ , _

If it were a comparabl quesnon_ in Plant or animal genetics, r?ettmg
the answer would be a relatively trivial problem methadologically, be-
cause of the possibilities for complete control of the environmerit and
for experimental breeding and cross-breedgngi, with true randomiza-
tion of the mated pairs. Without these possibilities of experimentation
In‘human genetics, we have to make do with much less powerful tech-
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nigues, using naturalistic rather than experimentally controlled data.
The _conse?ue_nce of this handicap, so far, has been weak inferences
and inconclusive findings. _

.30 that is where we stand at present. Those who would like a more
satisfying answer will have to wait, _ _

L&t us now look ?t the mo&,t fFommon environmental explanations of
the average white-lack 1Q ifference.

Socioeconomic Status

Only about 10 to 15 percent of blacks in the United States exceed
the white. median on Indices of SES. Also, as pointed out In the first
part of this_chapter, there is a correlation between SES and 1Q within
each race. The Juxta%osmon of these two facts is commonly given as an
exp{anatlon for the black-white 1Q difference. But it is fotally inade-

late.

: As we saw in Table 6 and Figure 8, the white-black Q) difference
shows up within every SES level™and, i fact, increases at the higher
SES levels, Equatmg| the races on family SES reduces the averagé 1Q
difference between black and white children to 12 [Q points, as com-
g%rsed with the 15-point difference when the groups are not equated for

But even this 3-point reduction in the mean difference cannot all be
attributed to environmental factors. Because SES indicators, such as
amount of education and occupational level, are correlated with |Q
and some gart of this correlation involves genetic factors, then, when
we equate blacks and whites on SES, we eqlate them to some extent as
well on the genetic factors associated with SES. S0 nothm% about en-
vironmental influences Is Proved by controlling SES in white-black 1Q
comparisons. If middle-class blacks are compared with. middle-class
whites, for example, the black ?roup will be much more hlghly selected
than the white rouP on whalever other traits and abililies are cor-
related with SES, s that we mag be comparing, say, the upper 20 per-
cent of blacks with the upﬁer 50 percent of whites.

The objection is often neard that equating the groups on SES does
not equate for all environmental influences.”I don’t know of anyone
wh?] has ever claimed that it does. But it does equate for those features
of the environment that we mean by SES—education, occupation, in-
come, and the like. And those aspects of the environment have not been
shown to account for an apprecianle part of the racial 1Q gap.
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If SES wer the main fact?r in ethnic group differences | |n IQ \ve
should expect the rank order of different etfinic gBoups mean 1050 be
the same as their rank order on indices of SES. But this is far from be-
ing the case. For example, in a very large nationwide study it was
found that on a.comp osne of twelve ES and other envnonmental in-
dices teAmenc In |an o t|onr a bout as ar below black
standards as %Jacsran I| oseo tes \{\/It In each ethnic
rouP hese Indices are correlated with | ho astic achievement,
ut It turns out that Ingians score higher han blacks on tests of intelli-
ence and scholastic achievement, from the first to the twelfth grae.
N a nonverbal reasonlng test glven in the first grade, before schooling
?B ave d much i Ract [ndian chil renexFee ed the mean scqre
acks ,&lt ¢ equivalent of 14!) pol f Imilar |nd|nth]s occur with
Mexican- mencas who rate below acson dot er en-
vironmental  indices, but score considera ﬂger on |Q tests,
especially of the nonverbal type. Thus the I(Y difference betvveen In-
dians and blacks, and between Mexican-Americans and blacks, tums
out opg f_sflte to what one would Predlct from. the theory that ethnic
group differences In 1Q merely reflect SES differences.

Culture-biased Tests

The claim that tests are biased against blacks was discussed in
Chapter 4, and | have examined the evidence much more comprehen-
sively n my book Bias in Mental Testtng (Free Press, 1980;1 he vast
majority of present-day standardized tests of intelligence, scholastic ap-
titude, and achtevement c0n5|stently fa| to behave Psychometncally n
the waP/s we should exd)ectt in fact, th eX were culturally biased with
resi)ec to whites and blacks. The differerces reflected by the tests are
real, in the sense that the lower scores of blacks do not mereI reflect ar-
tifacts or defects in the tests themselves. A strictly cultural éxplanation
of all the observed psychometric features of the whlte bIac dlfferences
In test performance is restricted to the rather |m5) ausiol g/pot esls
that there is some broadly ervasive factor in the black cuItur that not
only depresses black performance, relative to white, on all types of
tests, but dlepresses in djrect propartion to the tests’ g loadings Within
each racial %roup and affects a variety of psychometric featurés of tests
|n wa S tha Joerfectly mimic averagle age-group differences and hlgh

differences of same-age_ children within each racial 8roup
woud also have to be hypothe3|zed that the many real-world criteria
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that standardized tests predict with equal accuracy for blacks and
whites—scholastic achrevement college grades, rank in armed forces
training programs, and job performance i a wice variety of occupa
trops—larfe rust as bra ded as the te}s]ts It I3 ha[d 0 |maP|ne What kin o
c tural factors wau m |fspart|cu ar compfex Pattern 0
ects, which are quite unlike those ound In other groups romdrtferent
cultural backgrounds As two sociologists who examrne all this
evidence commented Even ifone ostuIates a vague but broad kind
of ‘experience’ that hehaves in exact \rs manner, it sh ou e evi-
dent t%at it woul represent butathtn rsgursed taufolo qu or the
mental functions that 10 tests are esrﬁ 10" measure’

donand E. E. Rudert Bad News Co cernrngIQTests Socrologyot
Education 52 [1979]: 174-190).

Motivation

Blacks appear no less motivated or cooperative in taking tests than
other groups. On specially devised tests of attention, speed, and persis-
tence, and on tests ofrote Iearnrng nd memory, whi ch call for as much
effort as moi Q tests, blacks eer orm aboutaswel as whifes. These
%ests are fairly sensitive t% motivation, as shown by changes In test per-
ormance accor rndtow ether highly motivating or nonmotivating In-
structions precede the tests. Blacks and whites are affected equally by
these conditions. Such tests show little or no average drtference be-
tween blacks and whites, because they are specra%/ devised to
mrnrmrze dependence on the abstract or complex cognitive functions
that ch ara(i (en'z %

It should also e noted that black youndsters do not show lower ed-
ucatrontal aspirations or poorer self-concepts or self-esteem than white
youngsters.

Educational Inequality

The educational system cannot be heId directly accountable for the
lower black 1Q because the fuII qs points drﬁerence between
whites and blacks is alread r{t ere g e 5, prior to formal schooling,
and for the vast majority ofthe black'population the 1Q does not show'a
decline throughout the twelve ar/ears of school attendance _

After more than twelve yedrs of complete racial integration of the
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schools and classrooms in some communities, as in Berkeley, Califor-
nia, the average white-black difference in test scores is the ‘same as it
was when the'races were largely defacto se%regated by neighborhood
schools. AttemP,ts in recenﬁ( ecades to equalize or even do more thdan
equa |Ee education for blacks and whites have had no consistently de-
tectanle effect on the 1Q gap.

Verbal Deprivation

It is a popular notion that blacks do less well on 1Q tests because
they are “verbally deprived,” with less exRosure to Janguage and the
subtleties of verbal communication. In Chapter 4 it was hoted that
blacks, on the average, perform at least as well on verbal as on nonver-
bal tests, and ften sll(TJhdy_better. This would seem to contradict the
verbal deprivation explanation of lower test scores. _

We can find out som,ethln(k;,about how verbal deprivation would, in
fact, affect scores on various Kinds of tests, by looking at the studies of
the most verball derlonved individuals we kriow of. children who were
born totally deaf. These children do score considerably below averaco]e
on verbal tests, as expected. But theY perform completely uP to par on
the nonverhal culture-fair type of tests. Their performance, then, turns
out to be {ust the opposite of the supRosedIy verbally deprived blacks,
who usually score higher on verbal than on nonverbal tests.

Teacher Expectancy

Another factor popularly cited as a possible cause of the black 1Q
deﬁui IS teacher expectan%/—the notion that a child’s teﬁt score tends
0 rﬁ ect the level of performanee aexpected b-{] nis teacher, with the
teacher’s expectation™ often Dased on prejudice or stereotypes.
Numerous studies of teacher expectancy, however, have failed to
establish thls_Bhe_nomenon, either as a general effect on any child’s 1Q
or as a contriouting factor to the lower 1Qs of blacks.

Malnutrition

Severe malnutrition, es eciallﬁ protein deficiency, during prenatal
development, infancy, and childhood, can impair mental as well as
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physical t[)rowth,. Such impairments have been found in the nutrition-
aI? most deprived children in Africa, Asia, .and South America
However, there are no comparable fmdln?s in the United States.
Surveys. of black communities in which there is no evidence of
malnutrition ﬁlthough there may be dietary and nutritjonal dif-
ferences) still show th aver?ge blﬁc I(?to be aﬁ?ut thwsual 15 points
below trie white average. Also, when groups of black children with 1Qs
below the general black average have been examined for low nutri-
tional status, no smgns of malnGtrition have been found. _

. The most recent and most thorough survey ever made of the nutri-
tlona#. status, ﬁ(f U.S. hlacks in relation to IQI c?(ngludes fhat there are
S|%nuceﬁgt ifferences hetween whites ndbaf S nutrhtmnal Intakes,
the blacks (and Hispanics) being the less well nourished. From tg
observed dlifferences In the"averade nutrition. of whifes ana blacks an

the association of various indicés of nutritional, deficiency with 1Q
among individuals of the same race, the investigators atfempted to
estimate how much_ of the white-black 1Q difference might be at-
tributed to the nutritional differences, The ,e?umated Lor Z1Q points
overall, several points at most. It cquld possibly be more in some of the
poorest segments of the black population.. But apparently, unless there
IS Severe and {)rolon%ed malnutrition, which is virtually nonexistent in
the United States, dietary and nutritional variation,” prenatally and
postnatally, has little if any effect on later 1Q.

Prenatal and Perinatal Disadvantages

The significantly higher rates of fetal loss, prematurity, low birth
weight, and infant” mortality in the black population may Indicate
disacvantages In prenatal health care and poor conditions attendm%
birth. The" causes of all these conditions, however, are not ye
understood. It is puzzling, for example, that certain other minority
?roups—Jews and A3|ans—l_|vm% in poverty have shown lower rates of
etgldllossI and infant mortality than are currently found In the white
midle class. . . .

Massive data from studies by the National Institutes of Health sug-
gest that these reproductive factors Parncularly birth we|ght, could ac-
count altoglether for 2 to 4 points of the _avera(_ie black 1Q Qeficit, These
points would not necessarily be in addition tothose contributed bey 00r
nutrition, because the two variables are correlated and thérefore
overlap each other, so that their independent effects may not add up to
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more than 5 points. But these biologic factors would not begin to ac-
count for such phenomena as a rate of mental retardation (1Qs below
70) six or seven times higher in the black than in the white polpulatlon.
Howeveﬁ, H 15 mtﬁrestmg 0 note fhat the severest types of retarda-
tion—which are almost all caused by either a smg( mutant or a
recessive gene (e.g., microcephaly), a chromosomal abnormality (e.g.,
Down’s syndromé or “mongolism’”), or brain damage due to disease
or trauma—occur at similar rates in the black and white populations.

b

Styles of Child Rearing and Mother-Child Interaction

Anather popular environmental hypothesis is that the cause of the
black 1Q) deficit is to be found in the qulality of mother-child interaction
dyring the preschool years. The hgr%o hesis js difficult to test, as it must
rely on systematic obServations comparing black and white children in
théir natural environments. Two developmental psycholqgists, Alfred
and Clara Baldwin, have spent more than a decade in this kind of in-
vestigation, amassing several hundred recorded observations of
mother-child interactions involving preschoolers in black and white
families from lower and midale social classes. Many aspects of mother-
child interactions were systematically observed in half-hour-long free-
play settings and recorded in terms ‘of thirty-five coded variahlés.

_OnI){W one statistically S|ﬂn|f|cant difference between blacks and
whites Showed up: black'mathers were more likely than white mqthers to
adopt a didacfic teachmg role in thelr“free_-plggy interactions with their
youngsters. The Baldwifs noted that “white mothers were much more
relaxed in general about the child’s academic future. They felt consid-
erably less pressure to teach him academ|c-t>{pe facts dufing the dplay
session than did the black mothers” (“The Study of Mother-Child In-
teracHon American Sclentls%61([11973: 714-7_21a)._

The Baldwins question the | nﬁ;u ge deprivation theory: “All these
facts lead us to question deeply whether there is any social significance
in the small gifference in the syntactic complexity found in the mothers
in the free-play session.” They admit, “Frankly, when we began this
mvesﬂqaﬂon, We anticipated many more djfferences between the black
lower Class sample and the whife Upper midale class sample. . . . But
as We observed these mother-child pairs, and then as we saw the results
of the data anal¥3|sJ we have become convinced that the most striking
fact is the overall similarity of mother-child interaction in free play in
all the samples.
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It is hard ho reconcrle such observatrons wrth the vrew hat the bl(ﬂck
1Q deficit I the result of the family environment, especiall
and upper-middle-class blacks. What envrronmental effects of the
social Interaction variety could produce the size of 1Q differences we
find? If such social interaction differences are S0 subtle as to go largely
undetected in as thorou%h and careful as the Baldwins’, ong
must wonger Ht the Purceo the | %ene
Some Icea oft e problem Is conveyed by the observation that in all
the Iarge -scale studies that have been made; black children in the mid-
dle an Pper -middle SES groups, on the average, scare no_ higher,
nd usualyscore sIrr[rhtI Jower, on [Q tests than do white childran of
the lowest"SES. &1 Vt\rurtet |ca finding, we cz1n C? ﬁare the
verage 1050 Iaclﬁs and. wh two extrene SES [evels hone of
the more affluent California sc ooI districts. “Hi hSES In this stu 3/
was defined as jobs requrrrnd a College degree such as high-level a
ministrator, suRervrsor college teacher. high-level Professrona
endrneer and p %/srcran Of the total bIack school popu tion in the
district, 7 erce[t were I(r this cate%)rg B[Ssentrnrlr the toRmost7
Bercent of the black R S In SES have oca them en-
Irgnmentally “agvant %ed by ordinar standards W SES” Was
defined as manual and n nmanual workers in unskilled JObS ordinarily
requiring less than a Kt’ school diploma. Of the entire white school
Populatron 14.4 percenit fall into this low SES category, representrnd
he 14.4 ercent socroeconomrcally Ieast agvant a%%&e Whit |PUEIS
this low SES white grou averages 3 10 points avethe h black
ﬁroup Te nite group averages 15 1Q. paints above the
h'SE bIack%oup CIeary, |n view Of this typr al finding, what
we ordrnanh{ ink of as the child’s environmental advantages
associated with SES appears as completely inadequate in explaining
the black 1Q deficit.

Totaling Up Environmental Factors

One mrght ima |ne that each of the small decrements in 1Q contri-
buted by edch of the disa vanta(irn%envrronmenta factors We have
mentroned mrdhttotalu p to the full T5 1Q points of gap between whites
and blacks. Attempts to combine p roperIY all of the contriputing 1Q
decrements that have actuaII been found o be assocrated with varrous
envrronm(e fal factors, however, fall far short of makrn[g uBVte full
15-point deficit. The TQ decrements found to be associated With each
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environmental factor cannot be added up in a simple fashion, like total-
ing the cost on a grocery list, because the various environmental effects
are rarely indepéndent. They are usually h|gh|>( intercorrelated vari-
ables, and therefore overlap éach other to a great extent, The effect on
10 of any nev%rlable also includes some of the effe tsofhhe other var-
lables, and so the total, .in this case, is much less than the sum of its
parts. Ifwe say that a child’s parents have had very little education, we
are also saying in part that generally they also have a smaller-than-
average income, a larger-than-average number of children, lower occy-
pational status, Poorer nutrition, and so on. And s it is with nearl
e%/ery feature of the environment, except for purely fortuitous circum-
stances.

There isa proper statistical technique, termed “multiple regression
analysis,” for totaling the combined effects of a number of intercorre-
|ated variables. When it is applied to the present problem, the results
Indicate that removing these correlated environmental effects reduces
the 15-paint average White-black 1Q difference by about 5 or 6 points,
leaving about two-thirds of the gap unaccounted for by assessed envi-
ronmental effects. This gives risé to hg'pothesmn(% still other, more sub-
tle environmental factors that either have not been or cannot be
measured—a history of slavery, social oppression, and ragial discrimin-
ation, white racism; the “black experience,” and minority status con-
sciousness, to.name the most commonly. mentioned explanations.

But there is a still more serious technical problem that undermines
the interpretation qf anr,result of ad,dlng uE) correlated environmental
effects by means of multiple regression analysis. This is because some
of the ervironmental effects are”correlated wiith the Farent_s genotypes
for intelligence and are thereby indirectly correlated with their” off-
sprmqs glenot%;pes and 1Qs. The only way out of this bind is to elim-
Inate the link between environment dnd genotype,. With plants or ap-
Imals, this CO'T'% easily b? done exgerlmen allé/. With humans, the onl
recourse availanle 1t look at naturally occurring cross-racial adop-
tions, where infants of one race are adopted by parents of a different
race. Theoretically and ideally, cross-racial adoption is the one feasible
method available that could significantly reduce the uncertainty about
the causes of the black [Q deficit.

Cross-racial Adoptions

I
e

_ . There isonly one cross-racial adoption study worth mentioning,_as
it is the only one based on American blacks and on reasonable-size
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samples SS. Scarr and R. A Weinber(ﬁ,_ “1Q Test Performance of
[B1|3% nglgr%gAdopted by White Families,” American Psychologist 31

The adoptive parents were mostIY college-educated, professional
and managerial level, upper-midale-class whites in Minnesota. Al of
the adoptdes had been gwen up. shoytly after birth by their natural
mothers, ?nd most were ddopted in infaricy; some were placed in Toster
nomes before adoption. o

The adogtees could be classified into two Hroups: those whose
natural mother is white and whose natural father IS black (labeled
“whﬂe%l?ck”) and those whose naikt)JraI parents are hoth black
“black/black”}. Because Lhe,average lack American ({as about 20
ercent Caucasian genes, the interraCial or white/black adoptees have
t least 60 percent Caucasian genes, which makes them a very nontypi-
cal ?roup or comparison with"American blacks in general, who have at
least twice as much African ancestry. Also, Judgm? from the average
educational level of the interracial parents, some of them were college
students. Other studies have shown that black males involved in mtgr-
racial mating are more likely to be above the blac ave_raqe n Q. The
black/black adoptees could"be regarded as more typical, althouqh a
majority were selected from those States with the highest average black
1Q: Minnesota, Wisconsin, and Massachusetts. [Armed forces test
data indicate that in 1968 black males in Wisconsin averaged higher
g};aybgbatclég )m any other state of the United States, with & mean 1Q
: I(%s were not known for the natural parents, but the adoptive Par-
S,

ents, their own children, and the adoptees were all given individual 1Q
tests, with the following results:
Average 1Q

Adoptive fathers 1208

Adoptive mothers 1182

Natural children of

adoPtlve parents 116.7
White/black adoptees 109.0
Black/black adoptees 96.8

The 1Qlevels of the adoptive parents and their own children are typical
for c% ege-educatgqurofesmonal and ?reﬁunve level families.

The Telative ditferences among all these averages appear to be
consistent with a genetic hypothesis, However, the adthors of the study
put most of their emphasis on the fact that the adoptees’ 1Qs average
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well above the eneral ?verfl% %fthe black populatjon. I think thrs em-
hasrs on thea solufe level of the 1Q Is unjustified, however, because
o the robabr |t of selectrve bias I those families who volunteered
their adopted children for artrcrpatron in the study. More than a third
of the eligible adoptive families who were requested to participate
refused of did not respond to regeate rer)uestls< Also, amon% the
volunteers there were' many more white/black than black/black
adoptees. When volunteers are requested for a study Involving mental
tests, there Is qenerally a tendency for the mean score to be biased up-
ward. In addition to"Some self-selection for hrgher 1Q in those who
volunteered, it is also likely that there was selecfion by adoption agen-
cre? which usually try to Iace the potentrftll bnghtgst adoptees in
ell-equc (ated er-Class amr Ies, esHechaI If th c%trve Parents
ave children of their own. But we really have no way of knowln d
how much the 1Qs of the adoptees mig ht be spuridusly elevatéd b
these seIectrve fac ors It s an unfortunate ambrgurty inherent in any
ad owon study, |n w |c o course, partrcrpatron cannot be coerced’
a ouA erence of oints hetween, the

white/b ack blac tf]ac ado tees It see S copsistent with
genetrc nothesis. But the authors stress that such an Interpretation |s
ambrguoush( weakened b tesrrTrnrfrcantI different foster placement
histories of the white/black and %roups prior to th err legal
adoption, The black/black children Irved in Toster homes for a lon er
time and In a greater pumber of foster homes. This explanatr
however, seems quite ad hoc, It attributes a large effect on'10—12.2
Pornﬁ—to differences |n early environmental backgrounds of a type
hat has not been found to have any a?Precrabee ct on 1Q inother
studies. It is doubtful that the quality of the foster care environments in
which the black/black children were reared until they were Iegalloy
adopted (at an average aﬂe of 2 years 8 months) and the qualitigs
their legal adoptive Tamilies were at all outside the range of en-
vironments that the authors, In their reports of another adoptron study,
refer to as_“humane envrronments variations amon w hich, they
cI im, ar fgn tionall eurvaIeR O\n their effects on I({ tate tht

0[ |erence among children at the end ofthe ¢ |I reanng
Peno Ve little to do with envrronmental differences among familie
hat range from solid working class to u[?per middle class.” The
12.2-point difference hetween the Whrte/blac and bIack/bIack adoptees
is much greater than could be accounte for yan?/ com matrono te
environniental variables that have been assesse or the magnitude of
their effect on 10 in another adoption study (involving only whrtes) by
Scarr and Weinberg.
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Thus the only study of the tyge that theoretically could best reduce
the uncertainty about ‘the causation of the black [Q deficit is unfor-
tunately rendered equivocal by these unavoidable methodological
shortcomingg.

The Genetic Hypothesis

Environmental factors, except those so vague, subtle, remote in
time, or ill- defmegl ﬁto t%e |mmune to ob ective assessmenth ahe inade-
tletoeﬂ)ﬁtma ser\f] %enom naconnec d with the white-
ac ITrerence. There een no rgorous emonstratton or
even the attempt to show that aII aspects of te black 1Q deficit can be
accounted for by enV|ronmentaI vartables Thus, after coIIaboratm In
the most amsta n Xt or% zim cautious rewew of the available
ted In this fie

evidence ever attem d, two hehavioral geneticists and an
anthropologist drew’the following conclusions:

1. Observed average differences in the scores of members of dif-
ferent U.S. racial ethnic groups on intellectual-ability tests probably
reflect in part inadequacies and biases in the test themselves, in part
differences in environmental conditions among the groups and in part

enetic differences among the groups, It should be emphasized that
ese three factors are not necessarily independent, and may interact.

2. A rather wide range of positions concerning the relative weight
to be given to these three factors can reasonably De taken on the basis
of current evidence, and a sensible person’s position might well differ
for different abilities, for different Eroups and for different tests.

3. Regardess of the position taken on the relative importance of
these three factors, it seems clear that the dlfferences among in-
dividuals within racial-ethnic (and socioeconomic) groups great ex-
ceed in magnitude the average differences between such groups. [J
Loghlin, G. Lmdzeg aﬂdj N. 5pUh|€l’ Race Differences in Intelhgence,
W. H. Freeman 1975.]

Hence, genetic factors, among others, are deemed part of the ex-
planation. hat is far less certain  is éust how much of the average
whlte black difference can be assigned to genetic and nongenefic

The genettc hypothe3|s has the advantage of plausibility, but the

dfa van geo there being no ethicall feftsmedtrect test that wou
e Ie%tltIESt mate the ma n ude oftherua difference mte enest at
aff

he_oevelopment Of intell |ﬁence Once proposeq tattemost
parsimonious hyBothesm—one that would comprehend virtually all of
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the established facts about the white-plack 1Q difference without the
need 10 0postulate ang (jenwronm%ntal factors besides thOfe that are
known 10 affect 1Q dng on which blacks In general are less adyan-
taged—is that “something between one-half and three-fourths of the
ave_rage |Q difference is attributable to. genetic factors, and the re-
]gnaln er to environmental factors and their"interaction with genetic dif-
erences.” . . .

A ro?]s misconception about any genetic explanation, regardless of
its_hypothesized m_a%mt,ude, Is_that” there are “white geénes” and
“black genes” for intelligence. This is nonsense.. A, polygenic theory
assumes that the very sane genes that produce variation i intelligence
among gersons ofthé same race can gr_oduce variation between races or
o%herR ulation grou shhat are relativel se,%rergated. The %ene (g)o%ls
0 suich groups ar h% othesized to possess different frequencies of the
genes that enhance h

e trait In question. As pointed out earlier, suc

Polygenic variation between human races in a host of observable char-
acteristics is the rule rather than the exception. That the brain and its
behavioral correlates should be the only exceptions would seem
mir quHs. L -
et there is nothing in the theory or methodalogy of quantitative

and population genetics which, In Connection with™any present evi-
dence, can provide a proper test of the genetic hypothesis regarding
race differences in intelligence. |
We would be faced yessentlal,le/ the same problem if we were
asked,forangorous proo; thﬁt enet|¢ factors play a part in the differ-
ence in heigh (a_pol>(g,en|cca cter) between'th avera?e Py(Iy_my ang
Watusi.. | Hiave tried this question on'several professors of gerietics, and
all admitted they could not present any evidence or arqument based
thereon that would properly persuade a geneticist to bélieve that the
ngmg-Watum difference involves ? netic factors. Yet none of them
dounted that the difference in height between Pygmies and Watusis IS
practically all genenc. In other words, they were appe,almﬂqto plausibil-
Ity. 1f someond had a strong vested interést in opposing that plausible
conclusion, he could. quite Correctly arque that there IS no direct evi-
dence of a qenetu: difference between Pygmies and Watusis, (More-
over, it would be hardly feasible to obtain such evidence, without re-
sorting to _eth|caI(I]y objectionable techniques such, as experimental
cross-breeding and the Tandom cross-fostering of offsprmg: Hearing
that, some people might then favor the canclusion that the ditference is
entirely environmentally caused. After all, Pygmles_and Watusis have
quite different habitats and diets—factors that’ possibly affect growth.
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It IS instructive to_ask why S0 few people mcIudranr geneticists,
would doubt that the Pygmy-Watusi height difference is Yargely gene-
tic. What lends it Plausrbrlrty7 Two things; (12 the Iaroe size of the av-
erage drfference— he tallest Py%mres are shorter than the average Wa-
tust; and 522 the known very %h heritabil |Ay of height |th|n e]ach
ggoup—th orrelation between ﬁ notayrﬁes an penot s for peignt (s
5 or more. In other words, within.each group, the variations In nutri-
tlon and other environmental conditions contrrbute ] IrttIe to the var-
|at|on in height (10 percent or less), and the differences between typrcal
}ﬁmres and Watusis in these condrtrons do not agﬁear as great s the
rence etween tne extre Fs of these enw[) mental ﬁondrtrons
wrthrn ert er group, that we fee ’ustrfred In doubting that these env-
ronmental condrtrons are entirely responsible for the difference in
height. In_the absence of any other environmental factors that differ be-
tween typical Pygmies and Watusis and that have sufficiently powerful
effects on physical growth to produce such a difference in height, it
seems reasonable to"attribute the difference to the single most impor-
tant factor known to control individual variation in herf]ht namely the
genes. This is a plausible explanation, and maost people accept if.
Formally, the white-black 1Q difference rs er ectly anangous
although it |? less extreme b cause the averag | erence beteen
whites and blacks is not nearly o reat relatl vaHabrhrty within
the groups, and t eherrta & Q 1 not nearr(sohg ecorrela-
tion” between enothes and henot pes for intelligeice within each
group.being . Because the known enwronmental causes of 1Q
variation have reIatrveI smaII effects wrthrn the ty |caI Amerrcan
white and black p0ﬁua r# ecausetee[ﬁbﬁu ations, on the
average, are not found to dliTrer extrem g in these environmen-
tal variables to account for even half of the 1 Pornts difference
between the groups, It seems plausible that rqenetro fac ors contrrbute t0
the total difference. Only a relatively small"average genetic difference
would fill the explanatory ap, whereas it would take an unrealistically
extreme envrronmenta di erenfe to do so whrch Is contradicted ny
our nowIedrTreo environmental effects on 10 ecause enes |m
tantly affect individual differences in 1Q they are a likely'exp Iana on
for the part of the white-black 1Q gap unaccounted fof by environ-
mental Tactors.
Why is this, just like ourP%/gmy -Watust height analo lgg/ an exam-
eof ere [;[)]Iau brIrtKrathert n of scientific “proof * ofa genetic ex-
ron ereY dering It only a genetic hypothes 'i
The reason, n both™ caSes, is that”all other" possible nongenetic
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causes have POt been def|n|telr¥ Hled out. On ca?] hypothesize other
nongenetic factors to explaii the gap—in nheight or In 10. Tne
hypothesized . envwonmental factors may even be much less plausible
than a genetic hypothesis, but all hypothesized factors, technically
speaking, have equal status unt|I they | can be ruled out or the counter-
hypothe3|s can be prove g direct évidence,

omrﬁe m%P otheses, course can certamllgdtffrm ursugec
tive estimates Of thelr IaT3|b| [ty,.and m%stpeop wou dn’tbeta
on some, But scientifically this is not the deciding criterion for any
hypothesis, although it may direct the smentlsts prtortttes for in-
vestigating what seem the mjost likely fruitful hypotheses.
. osmentt\ to my knowledlge, has ar uee\th enettch thests
IS not Iau5| e or that it |s even e than a
hypothe IS yet_proposed. The present st cty nongenetic counter-
hypotheses posit broad and subtle social factors that would, have no ef
fect on | W|th|n the white or Asian populations, but which severely
depress ba% qat such hypothesized factors appa entlY do not
operate_in the case of certain offler minority rou swn story 0
d|s rimination and social disad vantaecom rﬁ 0 blacks’, ge
such hypotheses a very ad hoc status, and ad hoc hypotheses are poor
regarded in science.

This s not the case with the genetic hypothesis, as genes affect
intelligence in all populations we kiow. I the present condition of our
society or the history of hlacks jn America harbors the causes of the
black 1Q deficit, one”should ask if there is anY ewdence that those sub-
Saharan Africans who were the parent popufation of American blacks
are noW, Or ever were, superior to Amerlcan blacks In mteIhgence I
ca. find nothing in the extensive research iterature on sub-Saharan
Alfricans that would lead one to suppose that blacks in Africa or in a gf
géhletretgart of the world are superior to American blacks in ment

liti

What would constitute scientifically rigorous evidence for a genetic
hgﬁothﬁsts? The most direct evidence would be fo. identi Recmc
genes that contribute tq 1Q variance and to show a difference in the fre
quency of these genes In the white and black poBuIatlons This would
e co ceivably feasible onl |favery small number of genes, say, two
or three, could be found that would each have a largg effect on 1Q.
Genetic Imkage analysis could then ossml Identify these few qenes
and Permlta tatistjcal estimate of their frequencies |nan gopualon

IT, as Js more likely the case, however, genetic varigtion in [Q 1
highly polygenic, witl numerous genes each contributing small and
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similar effects, there is no present genettc methodology that would per-
m|t a direct estimate of specific 1Q-Telated gene frequencies in any pop-
ulation. The problem of racial differences in an hl?hl polygemc trait
f]ther%ore suenttftcall Hnmterestm to geneficists, in te{mso any-
thing t eX can at present 0o about It & geneticists, This of coursg says
nothmg bout the scientific importance of the problem or its social in-
terest
There | |s another, Iess direct tyBe of genetlc ewdence based on the
roeltenyo crﬁss racial matmo oterauaymtxe o rm o{
hite and black parents have higner 10s th an[ [f%tf blac
arents? In the’ United States today" virtual have some
aucasian ancestr It Is possible to éstimate t epercentageo Cauca
sian admixture in’black Americans by means of b ood% toana YIS,
Th|s would seem to aﬁoritamethod or te tmg the Igene yoothesm
y etermmmg the]corre ation betﬁ entage Of Cauca-
sian admixture. The outcomes of the few sud |es ase ontlsa
proach are as totally inconclusive as can be Imagined. The problems
Involve, first, the assumptlons that must be made about the probable
intelligence fevels of white and black ancestors of present American
bIacks and second, the extreme methodological problems posed by the

etJnIe%s the whites and blacks who mated mterrauallg during the
Pehod of slavery were fairly representative of their respective o%ua
lons In intelligence, the interpretation of any outcome of an admlxture
study is ambiguous. For examole if the cross-racial matmgs consisted
Iar%ely of mefmbers of the intellectuall ug{per half of the black po uIa
t|o and the lower half of the white population, there would be less p

S| ||t¥ of fmdm%a posmve correlatlon hetyeen ercentane of Cau a
sian admixture and'1Q. The same would be true if mufattoes had a
greater probability ot mating with the_intellectually abler blacks, |n
Which case the genes for higher intelligence In subsequent racially
mixed_generations would have come mare from the African ancestry
than from the white. Hence the great ambiguity inherent in this

method.

ut the more serious problems are inherent in the data themselves,
which makes, this an uno}romtsmg method to geneticists. There are
three mam dtthculttes The first, but |east intractable, Is the fact that
skm col or and other p dysma characteristics, are correlated with d?ree
of racial admixture and these physical atthbutes could beh ﬁothes 2ed
to elicit social attituces that affect mental deve oRment |s can he
overcome theoretically by statistically removing the 1Q-correlated ef-
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fects of ph srcal gpearance from the correIatron between the blood
group Index ucasian admixture and 10, But this W0u|? also
Wweaken the corre ation between 1Q and Caucasian admixture, It there
is truly a genetic connection, because skin color and the other visible
features are indices of amount of Caucasian admixture, just as are the

rou
g r%nd drffrculty Is due to the fact that there is little varjation in
the ercenta e of %aucasran admixtur amongbacks drawn from the
same locality or sufficientl srmrlar background to ensure that degree of
admixture i5 not spunous y correlated wrth environmental differences
as would be the case, for example, if we comﬁared blacks m rural
Georgia (with about 10 percent admixture) with blacks in the urban
West™(with ahout 20 percent admixture). Correlatiop essentjally de-
gends on sufficient variance in hoth correlated varianles. Admixture
tudies are thus statistically han |caRped ecause they depend on the
correlation between 1Q on the one hand, and a varidble—Caucasian
admixture—with very restricted variance, on the other.

The third and robabl most Irmrtrnr_{ drffrculty s the fact that the
entry of most of t% a asian genes Into the black gene goo to?k lace
soI ng a?o that the linkages Detween the ?enesa ectrgrnteIéJence
an tebood %roup genes or other physica charactenstr s used 10 In-
dex e?ree of aucasran admixture Have by now.largely broken uPt
within the black population, so that there Is"very Irttecorre ation le
betvv%n mtellr ence enes an other ens In studies of Amer-
Ican h or am |n iCes %y ucasr admi ture ﬁon cer
tain bloo grou S COIT eate onIysr wrt theIr tnesso in color
or With otherbood group indices, us showing ¢ nsrderabe 193550-
clation between genetic indicators of admixture. Under such limiting
corﬁtlrtronsd it gvouldttake an enormouia s%mple to be attt)]le o test abny
ell-congjdered genetic or environmental $is with a reasonable
eqgree otJ statrst?caﬂ contI cfence S0 this ntleIO dp has not seemerq en-
colraging to mast geneticists.

Pérhdps methodological ingenuity will eventually come up with a
genetic technique for obtaining evidence that would settle the present
Uncertainty. Until then, what We are left with is merely the consider-
abegausrbrlr ty that, qenetrc factors are mvoIve in thé 10 dfference

Wween certam racia mpo}nu lations. Although the epre onderftnce of
evrdence Is consistent with the hypothesis that genetic as well as en-
vironmental factors are the cause o the white-black |Q difference, it re-
mains, by the strict rules of scientific evidence, too msuffrcrently fested
to allow a definitive conclusion. This scientific uncertainty justifies an
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og_enl agnostic position. But many peaple are deepl%/ gratified by the
scientific"uncertainty In this sphere—an attitude which works against
the growth of knowledge. In the history of intellectual conquest,
aPnostwlsm c_oncermn? socially important natural ,Phenomena has
always heen h!ghlsf unstable. It invariably gives way either to dogmatic

belief or to sciéntific knowledge.



Questions and Answers

As a cansequence 0f my a[)pearance on “The Phjl Donahue Show”
Fa television interview and talk show) and several radio talk shows
ollowing the publication of my book Bias in Mental Testing (1980), |
received™a flood of letters from viewers and listeners—most of thiem
friendly. A good many correspondents asked specific questions. M

answers to most of these questions can be found In the preceding chap-
ters. But in scanning my mail, |'have found a number of questions that
have not been answered in the preceding chapters. Some of these
should be answered, especially those asked, with slight variations, by at
least two qr more correspondénts. As the answers t0, these questions do
not fit easily into any of the main topics considered in this book, | have
decided to answer each one as directly as possible in this final chapter,
consisting entirely of questions and answers about mental tests.

Q: When the Natjonal Education Association and a number of
other teachers’ organizations are so str,onﬁly 0 Iposed 0 I(? tests_or
other standardized scholastic tests, and if these groups reflect or influ-
ence teachers’ attitudes toward such tests, how™much confidence can
\t/ve ip]aveom the test results when tests are administered and scored by
eachers’

A: There isa commop saying among test experts that a test is po

in
better than the person using |¥ gtudies %ave found that teachers who

233
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have favorable attitudes toward fests are more conscientious about
_closelk/ observm% the explicit requirements for administering and scor-
ing standardized tests—such things as reading the test instructions
Floud %om letely and cIearIg, accuratel,%,observm the tS)res‘g:rlbed tjme

Imits for each part of the test, maintal mg}arel xed DUt businesslike
atmasphere th ou?hout the test session, and properly proctoring the
whole Rroceedmg 0 ensure that each pupil’s performance is exclusively
his or her own performance. N _

My own studies of teacher-administered tests have_convinced me
tth the rt_ﬂgeat magonty of teachers are cop cuﬂmous n g|vm? tests, But
a Tew, unfortunately,”are not, and | could tell some real hotror stories
about such teachers” abuses of tests. | have found some teachers com-
pletely disregarding the standard instructions, which would make the

upils” scorés noncomparable to, the test norms. Still worse, some
gacher woﬁte the time |i |ts—d|rl)both irections. Inoge acho | we
ound that the total time allowed Dy teachers for a Standardized test
with a prescribed 45-minute time limit ranged, for different teachers,
from 15 minutes to several hours! One teachier allowed her class to take
the test “cooperatively,” the pupils consulting one another during the
t_estm(l; period. Then we have found teachers who alter the test ques-
tions 10 make d},hem easier. One sixth-grade teacher, for examPIe, read
aloud the readin corm)rehensmn Iters, of the § anfor? Achlevement
Test, because, siie complained, some of her pupils could not read the
items! Another teacher, before scoring the tests, filled in any answers
that_lthe pUpt”tS I%ft blal\(nk if she thought the answer was something the

upils ought to have known .
P IOEven %en the test Ras been administered faultlessly, the teacher
may make gross scormg errors or misread the tables for Converting the
raw scores into standard scores or percentiles. | have seen 1Qs recorded
that were as much as 40 points offas a result of such conversion errors.
It is a shame that such undependable test scores are ever recorded
anywhere, Pray that no decisions are ever based on them.

. 1.could goon. But to-sum it all up, an investigation in one school
district showed significantl greate variability “(about 25 percent
greater variance) among clasS averages on 1Q and especially on
achievement tests when fhe tests were administered and scored by the
classroom teachers than when they were administered and sCored
strlctI%/ accordmg to the rules by a spécial IV trained staff of testers work-
mg under the close supervisiqn of a stchoo psychologist, When teachers
didl the testing under supervision, after receiving preliminary instruc-
tion in testing procedures, they showed much less variability n the test
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sc?res ol%tarned from their Quprls the results were then very compar-
able to those obtained by expert psychometrists,
Because of these dismaying expériences, which fortunately are not
t);prcal hut are not too rare ither, and because of the near rmnossrbrlrty
knowrng I]ust which teachers have or have not done the tes

In
e e el S

ed
Teachers need to be %etter educated ‘about the fact tﬁat standard
achievement tests can provide valuable informative feedback to both
the teacher and the pupils, and it is in their mutual interest to obtain as
accurate scores as possible. It should not be a game of | beatrn% the
tﬁst or “putting qne over” on the school a mf]ntstra O{on Schaols

Id use stand:%; (Przed achievement testfs but their administration

scorrng snould be handled more carefully.

At ough achievement testing is an indispénsable part of the educa-
tional {)rocess | see little value n group-administered 1Q tests, even
under he best of testin condrtrons A well- desr ned achrevement teﬁ
administered & erau It of rnstructr?n provjaés fhe teacher with t
most essential nformation—the pupil’s actua achrevement Ateacher
surer needs to know whether rnot a pupil has learned what was
taug t. But it is hard to see why the teacher should need to know a pu-

S1Q. Ifthe puprl has a Iearnrng problem that the teacher and par-
ents cannot remer(b y ord ma means the child then should be re-
ferred toa Joecralrs foraias ch o%rca asdsessment of the problem; this
may nvolve an Individually administere

Many psYc ologists wolld ar%rue that all puprls should be given an
1Q test,"so that the teacher will' know which puprls are or are not
achieving “up to capacity.” The room for abuses of this philoso ?/
seems to" me fo outwer? its possible advantages In the best of all
worlds, | would be com ortabl with 1it. But kn Wrn9 what | do about
teacher-administered group 10 tests and the prevafence of teachers’
misconceptions about the interp retatron ofthe I% | am inclined to be-
lieve that mass testing of | rsawasteu and dubious practrce at est
and that schools are robaI better off without rou tests trs
tru ﬁ) ecause ome of ese %roup tests are ech rca exce ent

the “standpoint of psychometrics. Properly ad mrnrs ered and
gr];osregh ttetgsare highly reIrabIe and valid for any of the legitimate Uses

U

Yet | think schools can do without group 10Q tests, with the follow-
rn? three excePtrons 1) Group 1Q tests can he extremely useful as, sta-
tistical control variables in educational research, if reliably adminis-
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tered by a trained staff; (IgP thev are useful to a school psychologist, in
exceptional cases asane icient preliminary screening device that may
ruIe out the need for g |vrng a chrId a more time-consuming, individual

Q test: and M ev are useful in screening for academic talent, which
the schools shauld foster wrthﬁu 0 rrate%ro rams. Culture-reduiced
tests can make an especially important contrifiution to the identifica-
tion of academic talent among children from an educationally
disadvantaged background, whose abilities are more apt to go
unrecognized, Tests often discover children with superior aptitudes
that wére unsuspected by their parents and teachers.

- If group I? tests are abandoned by the public schools, what
woudt& heir pla (e
st Ized afhreve ent tests given

trarne to use lhe roper eement testler A rh
te?ra part of the Instruction, Frovr mg the teactier an wit
information such as what knowledge and skills have or have not been
mastered. In orcer to be an effective part of the feedback loop that can
help %urde the student toward achieving the instructional goals, tests
should f grven requentlv mterspersrn? frequent teacher-made tests
for smaIIu Its of stud with Iess frequen standardized tests for assess-
ing EC |eveme tin radﬁ

XCept In t e case of ¢ ren wrth special reading disabilities, often
called dy sIexra we have found that the one type of Scholastic achieve-
ment test that |ves the best mdrcatron of a pupil’s %eneral scholastic
a tv IS readl comgr sron But| ong. must be careful éo

(S r% betwe reading or oral reading, on the one han
ading comprenension, on“the other, Scores on reading com-

pre ension are very highly' correlated with 1Q even with “purely
nonverbal 1Q. The important practical difference between a reading
comgrehensron test and an [Q test is that teachers and parents have no
trou le_ungerstanding what read mg compren ensron eans Whereas
Or many fhere Isa “m st|c1ue sufroun ngte the misconcep-
tions aré frequently so eepyrnqrarned that it might even require a
complete college course on mental testing to dispel them.

If a child’s reading comprehension score is Iowfor his age group, it
could mean any of several hrnrtrs—low generala ||ty, specra readrng

|sab| |t|y 800 readrngnrnstruc lon, or nemo%on% éac 0 read |n
A high reading compréhension score, on the other hand, rules out lo

In general, the schools should concentrate on improving achieve-

te who are
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ment (which also implies objectively assessing achievement), rather
than trY to measure abilities, except for those pupils who are having
unusual problems in school and warrant special attention by a
psychologist.

Q. Where can | secure a psychological evaluation of my 8-year old
chllgsabllﬁy% _ py” y .y Y
. A T assume there is some legitimate reason for wantm%an evalua-
tion. | would begin by inquiring at the child’s school; ask to see the
schi)dql psydc_hct)ngmt. tIfth]tg schooltdoes not prlovldte th|st sert\t/]g:elb gglk r)r/]gHr
chilg’s peaiairician to refer you, to a psychologist, or fr Mmen-
tan heaﬁﬁ c1|n|c or a ch|{d¥en’s hogpytap, orqtalk_ t0 %omeon_e in the
psychology department at the nearest (_:oIIeFe or university. Asistrue in
medicing™or [aw or any other professional service, the fraining, com-
petence, experience, and wisdom of clinical psyrchologwt_s vary enor-
mously. Referrals from deﬁendable professionals, established clinics,
?Ond thie like are a safer bet than the yellow pages in the telephone direc-

Q. What isa “minimal competency” test? Should a passing score
be required for a high school diploma?

A The “minimal competency” tests that | have seen are tests of
very basic scholastic skills in the three R’s and in their applications to
the’kinds of practical, real-life demands that are made of every adult in
our society. Questions involve such things as the following, for exam-
ple: Given a specified amount of moneg the student must be able to
write that amount bath in figures (e.%., 6.85) and in words. Given the
hourly wage rate and the number ofhours worked, they must comPute
the total wa?es. Told the rent on an apartment for one month, they
must compute the Yearly rent, They must be able to fill out ajob ap-
Phcatjon or a Socigl Security form, total up a weekly time card, follow
he directions on the label of a medicing bottle, and so on,

Passing a minimal competency test is now reguwed for high. school
raduation in several states, and many other states are now cohsidering
IS. The use of these tests to determine who shall [qraduate has beeh

strongly. protested by some groups, because the tesfs are “failed” by
much higher proportions of minority students, parﬂcularhl blacks ang
Hispanics. This should come as ni) sUrprise, as scores on thiese minimal
competency fests are h|Fth correlated with scores on the usual 1Q ana
scholastic dchievement tests on which these ethnic group differences are
already well known to school authorities.
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Destplte the fact that the minimal competency tests are well con-
strycted from a psychometric. standpoint, and have excellent “face
validify,” 1 can See no justification’ for their use as a criterign for
award nq or withholding high school diplomas. Not only is it un-
necessarly_sul(fmatlzmg, to those who fail, but it makeS no sense
psychometrically. “Minimal competence” is an_arbitrary cutoff paint
on a continuum of ability and achievement. To_ divide graduayng
students into those who are comﬁetent_ and th(ise_wh are “In-
comPetent, and to award or withhold h_qh school diplomas accor-
dingly, serves no useful educational or social purpose, that I can deter-
mirie. What is competence for one purpose ma¥ be mcom?etence for
another. The high school graduate who wants o go to MIT needs a
higher. level .?f scholastic cEm[petence thﬁm the graduate who wants to
WOTK In a fi Img stat%on. el every co .e%e ant employer determine
what 1S competénce Tor thelr own’requirEments, and be free to use
whatever assessment technique for sefecting applicants that best suits
their particular purpose. No single criterion” of “competence” can
posablellvserve all these diverse purposes. _

. Ho ?yer,, assessments of the hasic scholastic skills and their prac-
tical %p%manogs t?at are Eepr%sente In minimum com ,eten%y tests
should” be made frequent g throughout every student’s scnolastic
career. No student should bé deprived of knowi gthe_kmds ofﬁractl_cal
scholastic skills that are commonly called for in adult life, or of knowing
where he stands in those skills in relation to his i)eers. The main pur:
0se of coméaet,ence/ tests should be. to periodjcally reveal a stu gnt’s
artmulardflm%n |fes In applying his scnolastic skills. This should be-
8m long before the final dyear fhigh school, so that deficiencies can be
iscovered and remedied as much ‘as possble before graduation. But it
seems unjust and unwise, as well as wasteful of tax,oayers’ maoney, to
use competency tests only in the final year of school aS a requirement
for graduation’or for awarding a diploma.

Q: Are the physically handicapped, such as those with cerepral
palsly or the deaf or blind, or those with speech handicaps, penalized
on 10 tests because of their handicap, or can their itelligence be ac-
curaAer Mmeasured? . .

- "Many of the usual tests are unsuitable for persons with severe
se_ns_orY or motor disabilities. However, there are different tests that a
clinical psychologist can select as appropriate for testing a person with a
R/zi\rtmular type “of d|sab|l|t?;. For,examQ/Ie, the Columbia Mental

aturity Scale and the Peabody Picture Vocabulary Test require no
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writing or mamFuIatlve skill. Various peformance tests and nonverbal
Raper-and-penc | tests are suitable forthe deaf, aphasic, and speech-
andicapped. The blind can be given all the verbal scales of the
Wechsler and parts of the Stanford-Binet, and there is also a special
adaptation of the Binet test for the blind. A com&?tent clinician can
make as a]ccurate Tan assessrper,lt of a handmagp erson’s Heneral
mental abiljty as of anyone else’s. But some clinicians are much more
experienced than most in working with the physically handicapped,
and they are usuall(}{ known by the clinics, hospitals, or training centers
that serve the handicapped.

| have seen gavertisements for hooks that clajm to tell parents
pé)cvg?}]}%%c N ralse their ch|m’s Q. W |ch op ﬁwse l)oo&s WOLE)| you

A: 1f you want to raise your child’s intelligence, I recommend none
of them. Their claims usual %borde[ on charlatanism. There is no real
evidence to substantiate such promises, These book?_ a,w)ear to have
been written for the sole purpose of exploiting the 8ul ibility of parents
who are overanxious, about their children. Such Books and their au-
thors should be held in contempt for selling a fraudulent bill of ?oods.

Ifyou want to read these books just for amusement or interest, they
can (o you no harm. A few even give the reader some insight intg how
m,telll%ence test items are composed. It is possible to Pam familiarity
with the key aspects of certam,t){]pes of test items that one must pay
attention to’in order to get the right answer, With sufficient practice in
using the most efficient Strategies or “rules” for solving certain classes
of problems, such as numbersries, figure analogies, Or matrices, ong
can improve one’s score on tests composeg of such items. But there is
no transfer of this gain to different types of items that are equally good
measures of mtelll[qe_nce. Instruction and practice on matrices items
for example, won’f improve a chilo’s performance on Stanford-Binet
or Wechsler items even a little. And vice versa. But a child who can ?et
a hqh score on a matrices test without any ﬁnor coachm% will_ also
k‘ﬁ%% )e/ ddt%s%’sve" on the Stanford-Binet, Wecnsler, and other hignly

The effects of coachmP in general, and the specific methods pro
posed in books on “how fo raise your child’s 1Q ™ can affect perfor
mance on. specific tests. The scords on such tests, then, for the test-
trained child, actually lose much of their ¢ loading. That is, the arfifi-
cially raised scores are no longer as accurately indicative of the child’s
level of general intelligence as'they would be without the training. You
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may have “beaten the test,” but you won't have raised the child’s
mtellu{;ence. It's like sucking on a pjece of ice before the doctor takes
your temperature, It will puzzle ‘the doctor that the thermometer
doesn’t register a “temperature” when he sees all the others signs that
you have & fever; and the piece of ice in your mouth won't fool anyone
when the doctor takes your temperature Tectally. It seems to me juist as
silly to want to train. your child to “_fak?” his‘or her 10 -

In any case, a clinical_psyc oI0ﬁ|st always fries to eficit the child’s
best performance on an [Q tést. Ifthe test is em_? given to help answer
a diagnostic question, which is the _only( Ie%l,lmate use of an 1Q
anyway, what 1s to be gained by coaching the child on the test (or on
h|ghl}q,3|m|lar testa, efore the chﬂg IS t%sted ,b[?/ the clinician?

This Isa ver f< erent matter rﬁm (ushi % duep on one’s math, for
exam #e, befor t% \ng.t e SAT, which Is *nte d In part as a mea-
sure Of Specific sc ?atlc skills, The aim ot an 1Q fest, owev%r, 1SN t
the measurement o an?/ particular knowledge or skill, but of the broad g
factor that underlies all cognitive tasks. 1 am not aware of anY_ psycho-
logical prescription that can dependably raise a person’s intelligenice in
the meamn%u, sense ?f, Ifan ?ftnose who, write books anhow to
HHISG y?]ur 1ld’s Intel] enceraLg ad ?ge ﬁctlve preﬁcriﬁu(?n for
omgftﬂgs, you can e Very sure they would be highly acclaimed. Not
one of them is.

2: Wh?t can | do for my child to raise his 107

. A Ifall youare mterest,F IS ralsmgyourc |Idssco,rF on a par-
ticular test, then teacn the child the ainswe S ﬁ) the test. But Ifyou mean
permanently raising the child’s level of intelligence, so that his or her
Performance woulc™he improved or made easigr on all kinds of tasks to
he extent that they involve mental processes of the kinds that charac-
terize g, then that s quite another matter. Parents who ask this ques-
tion, I"find, are_not thinking of a boost in mtelllgenc_e that would be
represented by 5 or 10 1Q points; they usually have in mind a much

more gongpiclous {m rovement. . - .
1 donCknow of any psyc,holorgmal prescription that will lead to the
fulfillment of this Parental wish. No such formula has been discovered.
Assuming that the child receives reqular medical checkups, has
good nutrition, is not deprived of social interaction wih loving and re-
ponsive adults and other children, and is alloweg the freedom safely to
explore everY aspect of the environment to the fullest extent of his cpa-
bility, then the child’s mental ability will develop of its own accord in

its own way.
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hat can be inflyenced b% the Parent _aﬂd otherf, t0 50 e_exhent,
are the Interests and experignces Into which mental growth Is chan-
neled, and the acquisition of habits that will permit the child to make
the most of his natural ahility. Inquisitiveness, curiosity, exploration,
learning, practice to attain mastery, the self-discipline needed for sus-
halg_ed effort, and res onshbll(”y and flependablllt)( are %II learnahle
apits to aIar(TJe extent. Children atamost ever _?vel of |Q can ac-
quire such hanlts, and, within broad limits, these Will be at [edst as im-
portant to_their well-being and “success™ as the “1Q™ (that Is, the
eneral ability that the 1Q is intended to measure). Children acquire
ese personal agsets main Ythro_ugh the example and help of the adults
who rear them. These are the things that determine what a person will
make Of his Or her natlv% gifts. TAIS 1s what parents ought to be most
concerned with, rather than “raising the 1Q.” . _
General mental ability or g.is a sCientifically important construct in
Psychology; it ties together a wide range of behavioral phenomena, and
the eventlal scientific understanding”of g will explain one extremely
important dimension of human variation. AIthough this g factor is of
great scientific interest, it 1S nt something one worries about P_erson-
ally or in connection with one’s own children. It is somewhat like the
otier “g” In science—the so-called gravitational “constant” (which
really isn't a constant). Even though a physicist knows that g complete
scientific explanation ‘of his weight must include the gravitational ‘con-
stant, he doesn't give this a thought when he stepson his bathroom
scales to check fis we|9ht. Similarly, we don't think about our
g chologlcal when we fry to do something; but we are aware of our
ort andl persistence. _

. Ahigh school student who wants to play hasketball may realize that
helpht has some (far from perfect) correlation with success In basket-
ball} but there are other important factors as well. 1t is only if one
entertains hopes_ of being a champion player that height becomes a
crucial limiting factor. The student who wants to play doesn’t think
about tr nw t0 Increase his helght, but works af developm? the specific
skills that will improve his actual performance In basketball, and by so
doing he will become a better player. The very few who become cham-
pions will have done much the same, perhaps more S0, and in addition
Will have exceptional physical advantaq(es (including bemg_ver tall) for
which they (or their pa,rents% should take no personal credit. The same
sort of thmg can be said of those who, win a Nobel Prize or sing at the
é\{l/rentrr'J 0onl i’t n. As a popular song put it, “God decides who will write a
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2: IS it important that 1 should know my child’s 1Q?

. Generally, no. It’s not important that"anyone know it, or even
that it be meixsured. Ifa child lags consmtently behind his age-mates n
many capabilities, however, or has unusual affficulty in schdol, then he
should, be_examined, at first by a pediatrician or the school psy-
chologist. The results of the examination will be interpreted for the
child’s parents in terms that the examiner judges will be the most infor-
mative_and helpful to them for understanding their child’s develop-
ment. This involves much more than merely re ortm% a test score,
which may only convey misconceptions if not properly interpreted In a
relevant context. Given a proper interpretive context, there should be
nothing “secret” about the 1Q or any other test scores or how they are
arrived at. Only a poor practitioner would do an¥th|ng that would pro-
mote 3 mysn%ue ahout HS chologmal testlp]%. NO hmg that the pszchﬂl-
oglsg 0es or s?h(iul ?emacane I%t cllent. I #arents |eave the
cOnference witf a eemgio mystery, either they have not asked enough

questions or the psychologist has not done his job properly.

. How can | find out my own 1Q? s there any value in my know-

ing |t? L .
gAz The only value I can imagine is if you are anxiously concerned
about your menital ability, for whatever redson. Then havirig an [Q test

mayrhelp to allay your anxiety. _
he only safisfactory way' to find out your 1Q is to, take a well-
standardized 1Q test, siich a5 the Wechsler Adult Intelligence Scale,
hich must be %dmmlstered by a ﬁUfIthed Bers,on. It colld cost %ou
50 or more to be tested by a psychologist. But just an, [Q score may
not be what you are really looking for. A good psychologist would try to
find out what you really ‘want toknow about Yourse,lfand take it from
there. A set of vocational aptitude tests and inferest inventories, for ex-

ample, may come closer to the kind of information you really want.

I"ve never bothered fo find out my own 1Q because | don’t know
what | could do with it if I knew it. It fias been much more useful to me
to determine, in relation to my specific qoals, what specific things |
knew or could do and what things I didn’t know or couldn’t do, and
then set about workmq to learn the necessary things. That done, you
?o on the same way to the next step, whatever it may be. Your acquisi-
lon of knowledge and skills gradualIY cumulates to"some level of mas-
tery in the thmgs of importance for the realization of your ambitions.
The notion of Some neutral, norm-referenced level of intellectual ca-
pacity or potential never crosses one’s mind in the whole process. This
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e}sntmea thatlcou(!d do hrng but 1 can do what | tr éo do,

wit somee ort, and | ontb elieve that nowrnr{rm y1Q wo ever
have heen ofany Use to me in the process of trying To aChieve anyo my
anls Even if 1 did hapf)en {0 knowm 1Q 1 certainly wouldn't'let that
nowledge limit what | would try to 0.

Theresnode]eyhgthestatr? IC Bre?rctrvevalrdh of tests. But for
you, personally, the best ag oU can achreve somet rng 1
to try to achieve it. No person shou d approach a challenge as a statistic
to be predicted by a test score in a re%ressron equation. Statistical pre-
Elrctron is for the College or employer Taced with the necessity for selec-
lon

Q. Our two bogs differ extremeley in hrr{rh school. The older boy is
aImost straight A, and always has béen all Through school. The youn-
ger boy is Just making a C average even though he works as hard or
even harder at it, The older hoy recently took an exam which won him
gNﬁtronaI Merit Scholarshrg to 010 ato college next_year. His
rot er won't have the radsﬁ et rntosch ac Iege Thelr hrgm
school counselor told me”| shouldn’t try to push him, o compare h
with his brother, whosel he sard 1S over 30 points higher. This
Seems terrrb¥ unfair. What can we do about t?

A About one family in twent?/ has a parr of siblings who differ
from each_ other by moré than oints. (The average difference
?etween srblrn?s is about 13 10 p orns?? ourse It isn’t fajr! But
aimess is a purely human concept it Is ifrelevant to nature, which has
nothing to do with our personal notions of faimess and unfaimess.
fTarIrrataSrs Vr\)lssy e, as rational beings, must ourselves always try to be as

AII erce trve parents notrce differences hetween therr %hrldren

arens fry 10 em asrze the strong rlaornts 0f eac
w ateverteK may be, and give help wherg it is needed. The aim
should be to help each child develop in his or her own way, each fingd-
rn? appropriate avenues for achrevement approval reward, and self-
esteemn. Parents should not try to exact the same ﬁoals and the same
standards for each child. Unriuestronablz the. cha enrqe of successful
Barenthood IS Qreater when t ere are e ceptronaY arge rsparrtres
etween childrén in %eneral ability, talents, or other natural
Parental pride and a child’s self-price should stem from his own e orts
and actual accomplishments, .not from natural gifts. “Gift” implies
ust that. The recipient and his %arents should fee lucky and hu bly

[efuJ rather than eproud orboastful. Superiority innatural gifts is

essrng, not a moral virtue.
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Q: My 6-year-old daughter obtained a Stanford-Binet I?, of 145,
or 50 1was toldl by her first-grade teacher. Will her 1Q still be that high

by the time she qoes to, college? :
yﬂ: Bro aSbe ot. Hohe od%s_are only about 1to 10 that her |Q will
be 145 or h|%her, by age 17. This is, of course, a statistical prediction,
which is all that s gos I0le, short of clairyoyance. Statistical probability
Is never a cause of anything. From studies of 1Q changes from early
childhood to maturity, we know that, statistically, those who begin
b S A S B
pf_agces In the I% d|gribut|on, so the total 1Q distr ut?on 0 aﬁc ildren
Will remain the same from year to year. There is some reshuffling of
People’s positions in the 1Q distribution throughout the course of men-
CaHar%iei\aelo lgc%rgt,tovggh e“eeatre% bloomers” and “late bloomers”™ ex-
T%e,% st statistjca re(ﬁctlon ofyour child’s 1Q at age 17, macle an
the basis of our evidence on developmental trendsin 1Q s that it wl
be 128 £ 13, Just what does “statistical prediction” mean? It means
that if we draw a sample of, say, 100 children who have 1Qs of 145
[ ‘06365‘*%%' Sf“'f%'% R e 1 Wi e T
T%vo-t ,st of hese thildeen il ﬁave 105 hetweert 115Ny 141, and
only slightly fewer than 10 percent will still have 1Qs of 145 (or hlPher).
Some children who at age 6 obtained 1Qs lower than 145 will have
moved up by age 17 to replace those age-mates whose_IQbs haye shloped.
But we Can Predmt yst who the3ﬁ reglacements will e. (1. fully ex-
R/{amte asts for calculating such statistical expectations'in Bfas in
ental Testing, on pages 277-288.)

. How can we know if our child is intellectually gifted?

+ So-called gifted children are not a distinct cate?ory of children,
set a Trt Lr(im allthe rest. GlftedHess 15 pa(t of the tofal cont(!nuum.o
mental abilities, including both general intelligence ang Specia
abilities or talents. Where “one draws the line onthis continuum to
distinguish those one would characterize as ?|fted” is fairly arbitrary.
In |d_ent|fy|ng the intellectually gifted, most school systems use the
criterion of obtaining an 1Q of between 130to 140, or higher, on an in-
d|V|ﬂuaI 1Q test. Clildren susPected, of b_elng gifted are"often referred
to the school psycnologist for an Individual “Q test, to determine

ualification for any special services, programs, or classes for the gifted
that the school offers,
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Aside from the use of psY,choIogicaI tests for identifying the gifted,
Parents and teachers may notice a iumber of behavioral characteristics
hat often distinguish gifted children from their age-mates. These have
been so 1perfectI¥, described by Dorothy A._Sisk,”director of the U.S,
Office of Education’s ,ffIC% f Gifted and T?Iented, that | cannot do
better than to quote irectly from her hign ?]/ Informative article on
recogmzm%the gifted child (*What If Your Child Is Gifted?” American

Eaucation, October 1977).

1. Early tse of acanced vocabulary. Most children at age two make
sentences” like: “There’s a doggie.” A two-year old who is gifted
mlgf}f say, “There’s a brown doggie in the backyard and he’s sniffing
our flowers”™ .

2. Keen cbeervation and curicsity. A gifted child might pursue lines of
questioning such as: What makes Scotch tape sticky on one side and
smooth on the other? How can theK.make a machine tha\tl\;)uts on the
sticky part without getting the machine all ?]ummed up? Why doesn't
the sticky side stay stuck to the other side when you unroll the tape? A
gifted child will also observe details. At a ver?; Youn age the child
might remember where all the toys go on the shelf and replace every-

thing corregtly. L. :

2 Reenion o \ariety of infoetion. Gifted children amaze parents
and teachers by recalling details of past experiences. For example, one
six-year-old returned from a trip to the space museum and repro-
duced an aqgc#r_ate drawing of a space rocket he had seen.

4, Periods of Intense conoerration. A one-year-old gifted child might sit
for five minutes or more listening a_ttentlveI.Y to a story being read to
an older brother or sister. Older gifted children can become totally
engrossed in a book or project, becoming oblivious to the events hap-

ening around them, : _r :
" %b?ﬁ% 1 LB conplex oongepts, percelve refationships, and think
atratly. Ithou&;h an average four-year-old looks through a picture
book 0 babY and mother animals with interest, a gifted four-year-old
is more likely to observe concepts such as how much animal mothers
and babies look alike except that the baby is smaller. Or, if a fifth-
grade class were told to write a paper on what it’s like to be poor, most
of the children would write, “I'would be hungry” or * I wouldn’t have
enough mone?/.” A gifted flfth_?rader would tend to view the problem
more abstractly and mlﬁht write something like: “Being poor would
only be a problem if others were not poor. If everyone glse also had
very little money, then we would all have less to spend and things

would be cheaper.” :
6, Athtaf changing spectrum of interests. Gifted children often show

an intense interest in a subject, perhaps dinosaurs one month, then
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turn to ?h totallr different subject like French literature or railroad
engines thenext. . ... .

7 Syong et thinking skills and seff-criticism Gifted children
evaluate themselves and others. They notice discrepancies between
what people say and what they do. But they are usually most critical of
themselves. For example, a gifted child who has just won a swimming
race might complain, “I should have beat my time by at least one sec-

ond. . : o

8. Caractenistics of children gifted in dlfer arees. Children gifted in
visual and performing arts or psychomotor skills will display many of
the characteristics just cited as_common to_intellectually %i ed
children. In addition, such creatively or phf¥3|cally gifted children
demonstrate their talents earI,Y. A visually gifted child mlglht draw a
man riding a motorcxcle while classmates are still stru gln%to put
nose, eyes, and mouth in the right places in drawing a face. Overall,
children who have special creative abilities differ from intellectually
gifted children in many ways. They are likely to have one or more of
these characteristics: a reputation for havm? wild and silly ideas or
ideas that are off the beaten track, a sense of playfulness and relaxa-
tion, a strong tendency to be nonconformist and to think independ-
ently, and considerable sensitivity to both emotions and problems.

. Q. How can anyone really claim to measure a person’s true worth
with a test that takés only an”hour or so to give? _

A: | don’t know of anyone who has ever made such a claim, A per-
son’s “true worth” means man thlncI}s to many people. It Is not a
scientific or pchhoIogl_caI concept, and there is surely no test that could
measure it, whatever it may mean, given any amount of time.

We can best understand what any test measures in terms of the
other behaviors of practical interest that are actually correlated with the
test scores, and the degree of correlation. To be useful psychologically,
a ood_test shouldnt measure a mishmash of a whole Iot of different
traits. The score on such a test would have little or no analytic or
diagnostic value. It would be as if the physician tried to gla%no,se a pa-
tient’s illness on the basis of a single composite “score” obtained by
adding up the patient’s blood pressure, temperature, pulse rate, blood
count, and basal metabolic_ rate. Such a “score” would be uninter-
pretable. This is wh?/ it is silly to_condemn a particular test because it
does_not measure all kinds of traifs it was never devised to assess.

. Ralph Nader’s orﬁ;amzatlony for example, blasts the SAT because
it does not measure, the student’s character, But the SAT was devised
to measure academic ap,tltudT n colle(Iz,e. I certain traits of character
were deemed important in college selection, separate inventories would
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have to be devised to assess them. So far no qne has devrsed mea
surements ofgersonalrt traits that will apprecrabyr grovet e predic-
tion of col eg success Over the prediction yielded by a combination of
high school grades and SAT scores. Besrdes one can well imagine the
howl that would arise from some quarters If “tests” of personality or
character were explicitly used as a basis for college selection! Foolishly
blamrn% tests for not measurrng all of the human virtues they were
never intended to measure is mérely a part of the whole anti-test syn-
drome that pervades the current social scene.

Q: (From the daughter of a world- famous Nobel laureate in
litergture.) M father 15 a world recowze genius. et am sure he
would comLPIee flunk any 1Q test hat do you think of that?

I statement says muc more a out your personal attitude
toward |Q tests than abouit your father’s [Q. | have read some of your
father’s works, and judging’from the vocabulary, the complexity and
subtlety of thought, and’the general erudition drsrolayed to Say ngthing
of the Creative |ma matron Iwoudgruess thaé IS mt)el |%ence IS ver
superior indeed. e took an 1Q test, he would probably Score af least
|ne rtgglga%hl ercentile in general mteIIrgence and he I notably gifted in
v i

Besides, one should never equate 1Q with genius. Very few high-

DErsons ever become %emuses in the genurne sense of making con-
tr utrons recognrzed ny ernteIIectuaI screntrfrc and artistic world as
extraor Inarily” outst ﬂrn? Yet most of t orlds geniuses come
rom the upper part of the fQ distrinution, vrrtualywrthout exception.

Superior intelligence is a necessary but far from sufficient condition
for extraordinary intellectual achievément. The concept of “genius”
has no_authentic meamn excegt In terms of achievement.” Shake-
spearesgenru 1S in his g Beethoven’ slﬂemus 1S In i sg/m1phonres

ten hears unfourided claims aboult the “low™ | ersons
with extraordinary accomplishments. A few outstandrng persons make
such claims themelves. But the claims are sheer nonsense. Whenever
such ersons have actually been tested, th are never found to have
s the amost never have avera% S; by far the most of them
scorea ove eto 2 percent of th ?eneral population. A few did
flunk certain suby cts rn school or were fabeled asa problem by their
teachers, But that is quite another matter. These persons are among
those who account for the fact that the correlation, befween 1Q an
scholastic_performance is far from %erfect "ve noticed that the only
persons |'ve ever heard disparage their own [Q scores are those who
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thrnk they are so conspicuously gifted that there is no risk that people

er believe them. Thelr claims that they “flunked an 1Q test” are usu-

dy mltrre]rédteerlttso provoke laughter and levity in the fashionable game of
iculi

2 Do men and women djffer in |ntellrrn]ence7
No, men and women do not differ In general intelligence, that
is, the g factor. A few [Q tests, for example, the Stanford-Binet and
Wechsler scales have eliminated any rtems that show Iar%e sex differ-
ences and have balanﬁed out the remarnrnuqc items to reae a 2810 Sex
OL %ence In the overall score. Scores on such fe dL T?ts o course, antbe
asts for determining ifthere is truly a sex di erence In rntelr ence.
However, studies base on tests that were not devised with anY refer
ence to sex and studies hased on factor analysis, which ermr S com-
Parrsons of males and females on the varjous s Ir)arate abr ity actors
hat contribute to variation In all kinds of mental tests, fail to show a
srgtrrr]rfrcarlr} sex difference n the general ability factor that we identify
with intelligenc

Males g H ?emales differ in certain other abilities, however. The
most well-established drfference 1S In Spatial-visualization ability—the
ability to mentally visualize com lex obéects and to mentally manip-
ulate reIatronshrps amon o Jects in three-dimensional sgace It I an
Important abiljty for geometry, organic chemistry, architecture, struc-
tural engrneerrn and the rke SRatraI visualization 15 also a compo-
nent of mathematical ability, in which mental spatial representation of
quantitative relationships plays.a Fart in Problem solving proficiency.
In the best tests r%f spatial vrsualrza lon ability, only about one-fourth of

females su e avera

ese>JOél f%erence n sgpatra ability is evident in childhood, but in-
creases markedlx after ubert There s some evidence that it Is
related to male ormones ang aso some evidence that other genetic
factors Iag A)art in the sex difference. Idontknowofasrn le"expert
In this field w %revesthatcultur?l and envrronmenta cau% s—slich
as the cultural difference In sex-role socialization—Is anywnere near
adequate to explain all the evidence related to the sex difference in
spatial and mathematrcal avility.

Because of the connectron hétween spatial ability and mathematical
abrlrty, there 52 notg ble sex difference rn the latter as well, and it can-
not eexR aingd by differences in amount of exposure to mathematics
or differences In motivation to succeed in math. A great deal of excel-
lent research is being done on this topic at present; and the next few
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Years should see an increase in our knowledge and understanding of
hese phenomena. _ - _
_Females surpass males_in verbal ability, from the age at which
children pegin to talk (qirls sooner than. bo sg al the way info
adul.ti]oo _The sex Hn‘fe nce In v?rbal abl|l} 15 not Fs lage as
spatial ability, But when a variety of tests are factor-analyzed, women
do hetter on'the verbal factor and men on the nonverbal, ‘quantitative,
spatial, and performance factors. On g, the general ability factor, the
sexes are equal. _ o
There is alfo an mdetlon thiit males %re S|I%ht| more variable in
1Q than fema ets, who cluster closer to the %e er§( average. Hence
more males are found at the two extremes of the 1Qdistribution. There
are more males than females above IQr 140 (in the ratio of about 1.2 to
1) and below 1Q 70 (about 1.6 to 1). There is no generally established
theory to explain the slightly greater variability of males, and some few
%nghe%ntles even dispute’ the évidence for the reater 1Q variability of

Q. Are the persons who get high scores on IQ tests simply the ones
who are most motivated and"try Rardest? _

A: No. In fact, there is some evidence that those who ,?et hlg_her
scores don’t try as hard as those who get lower scores. Pupillary dila-
tion, which js"controlled by the aytonomic nervous System, 1s°a sen-
sitive and reliable indicator of motivational arousal and_ mental effort.
Measurements of pupl_IIary_dllatlon have been made while the subjects
were beln? presented intelligence test items for solution. The subjects
were selected beforehand from different regions of the 1Qdistribution
although they were all of average or above-ave_rage intelligence. It
turned out that for any given test'item, the less br1? t subjectS showed
greater pupillary dilation. They would show difation &ven on the
relatjvely easy items, whereas the brighter s_ubaects,showed a com-
parable amount of dilation only on the most difficult items. This find-
Ing contradicts the notion that the persons who obtain higher 10s do so
because they are more hIPh|y motivated to perform well on the test. 1Q
differences are not merely 4 reflection of differences in motivation.

afte%: Does the 1Q decline with advancing years in middle age and
A The average 1Q itself, being a type of “standard score,” re-

mains constant across every age Proup in the poEuIanon._ That i, the
average 1Q is conventionally™set or ‘scaled at 100 within every age
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bracket, so that a person’s 1Q indicates his relative standing among
persans of the same age in We general lPO ulatign.

The raw score (that is, the actual number of correct responses) on
the_1Q test, however, reaches its peak in the early to mid-twenties, re-
mains on a fairly level plateau until the mid-forties, and thereafter
shows a gradual decline, which becomes more severe after seventy.

The graph deplctmg the growth and decline of mental ability 33 a
function“of age, in th Olgener_al polpu,latlon, closely parallels similar

raphs of the ‘growth and decline of vital capacity (the air capacity of
e Iungsr) and brain weight. _
The rate of decline In (g)erforman?e is not ,\he same for all té’ es of
est Ifems. Tests lnat involve chsteihzed ability, Involving acquired
owege an sh| $ such as vocabu W en?ra Informatian, and the
ke, hold up, ana even Increase, until Very old age. Tests that call for
flud ability, which involves soIvm% novel “problems, Iearmng
something new, immediate memory, and the like, Show the most rapi
rate of decline. Also, speeded tests show more rapid decline with age
thar] unspe?ded OWer tests, £See ChaPter 1 .
am, of cou S?"tﬁlk'%%q bout statistical aver?%e]s. Tpee 5 a
ve_rK wide range of individtial differences in the rate ofmental decling
with advancing age. In general, the higher the level of ability that is at-
tained by the peak years (somewhere in the twenties), the slower is the
rate of decline thereafter. Better-educated persons and those engaged
in occupations that make sqme intellectual demflnds Show Ies% decline,
The rate of mental decline Is also related to health, Stavng]g o_far_ten?-
sclerosis is probanly the best preventative against mental decline in old

age, .. o .
’ It 1s an interesting,fact that a sudden decling in mental power in old
age Is a statistically Significant predictor of impending death, When a
roup of older Persons were tested each successive %/ear, those who
owed the most marked decline from their score in the previous year
were the ones most likely to die durln% the following Yea,r. The 1Q thus

reflects the person’s general state of health, especially in old age.

IS our national 1Q declining? _

. No one can satlsfactorllsy answer this question at present. It has
not been directly researched. Some fifty years ago a number of promi-
nent psychologists and gienetlusts_ expressed corcern over the possibil-
ity that'the average leve ofmtelllgence was declining in Great Britain
and the United States, The basiS for their concery was the finding
(which still holds good) of a negative correlation (of about —.30) be-
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tween schoolchildren’s 1Qs and the number of siblings they have. In
other words, the children with the lower 1Qs tend to come from Iargfer
families. Also, the relatlonshlﬁ between socioeconomic status and 10
Was n(ited n connectnon with the fact that lower-status parents, in
general, have larger families. _ _ _

As it was alréady known that there is a [genetlc component in 1Q
variation, it was argued that if the trend for farger families to produce
children with lower 10s continued generation after generation, there
would inevitably be a gradual impoverishment of the Hoo ulation’s gene
pool for intelligence. “Although a few points loss of 1Q at the njean
would itself be”scarcely noticeable, the effect on the extremes of the
total distribution of 1Q' could be drastic—the percenta?e of Intellectu-
ally gifted could be cut in half and the percentage of refarced doubled.
(See Chapter L) It looked like 3 convincing arPu_ment aIthouc_ih there
Wwas no direct evidence for a decline in the papufation 1Q. In fact, large-
scale testing of schoolchildren in Britain and the United States between
the 19205 and the 19405 revealed ng downward trends. In some studies
even the opposite was found—a slight rise in I(%. This was seen as a
paradox at the time. Psychologists argued that the widespread
Improvement of education, -the grea,ter amount, of schooling obtained
by the average Person, the incredse in general literacy, andthe rise in
the overall [evel of culture and information available hecause of the
common media provided by the advent of radio during this period were
all reflected in the scores on 1Q) tests, and all these effects were just tem-

oranly_maskm% the ﬁra,dua eterioration of the Bvopulatlon’s ene
ool for int II|?e _c(?. The Insidious downward trend Waould reveal jiself
a5 s00n as the fapialy nprproved environmental factors favorably affect-
Ing Q scores leveled off o _

A serious flaw was spon found in this whole argument, that is, the
argument hasea essentlall¥ on the negative correlation between 1Q and
family size. The argument had taken"into account only those members
of the population wno were married and had children.” But what about
those who never have children? Studies revealed that persons with low
1Qs have less tendency to marry or to have children'than persons of
average and above-average 1Q. Lower-1Q persons who do marry,
nowever, have a lar er-than-?v%r_?ge n%mber of fhndren. But if one
looked at the total,_ number of children born to all persons ﬂe hoth
those who have children and those who do not) in the lower half of the
|Q distribution of the population, they equal the number of children
born to all persons in the upper half of the 1Q distribution, more of
whom marry but have fewer children per married couple. Thus, it ap-
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Peared, the uPJ)er and lower halves of the 1Q distribution have equal
eproductive rates, when everyone in the population is taken intoac-
count. So overall there should be no negative selection for intelligence
?enes, and the gene pool for 1Q should remain stable from one génera-
lon to the next. The 1Q scores would fluctuate only becauyse of Po_ssmle
environmental perturbations. Apparently there was really nothing to

worR/ Taboq‘t. L
ew “cranks” continued to worry, however, because the argu-
ment that the reproductive rates of the”above- and below-averge seg-
ments of the population in 1Q are in almost perfect balance was hased
largely on %snﬂjqr!e studY ofa vera/ small and probahly un,regresentaﬁve
s nye of the United States _oR IatloB, tnam\?\lfy, the native-born white
B\/Op ation of Kalamazoo, Mic |gan, eor(f orld War 11, This rouR
N Iargely Protestant, of ahove-average educational level, living'in a
urban &nvironment. It i amazing how quick scientists were to accept
the results of this small study (and"one later study of comparable limita-
tions). as being definitive enough to clamp the fid tightly on the whole
question. No'one hag really looked at the matter since.” . _

Theée small studies’ chief valye was not their c?nclum?ns, which
surely do not warrant generalization to the national population, but
their" methodology, which emphasized that the crucial thing we must
look at is the average number of children born to all persons (childbear-
Ing and childless) within each segment of the 1Q distribution. This_has
never been done in any large representative sample of the population.

The closest angrommatlon |'can find to such a study is provided py
the 1970 Uniteg States Census (Current Population Reports; P%pulanon
Characteristics, Series P-20, No. 226, U.S. Bureau of the Census,
November 1971). Because women’s 1Qs correlate close to .70 with
their final attained level of education, we can use educational level as a
rou%;h index of mtelllg_ence. The census proviges a table that shows the
ave a(l;e number of children gnot mcludm,? stilltyirths) per woman ever
born 10 all women in the U.S. in the childbearing age range 15 to 44
years (see Tahle 7). It is important to note that these dafa meet the
crucial methodological requirement of mcludmg both married and un-
married women, and childless as well as childbearing women.

Table 7 shows that for both whites and blacks, the birth rate
decreases as educational level increases. This trend is considerably
more marked for blacks than for whites. Because there are intelligence
differences (and Rrobably differences in other desirable traits as well
between those who go furthest in school and those who leave schoo
earliest, and hecause these differences involve genetic factors to some
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Table 7

Average Number of Children per Woman Ever Bom
to Al Women 1544 Years of Age in 1970 Census

Years of School Completed by Woman

Elemertary High Soncol College

Less than 8 1103 4 1103 4years
Race 8 years years years years years or more | otal

White 2596 2222 1393 179 1279 1315 1634
Black 3065 2735 1948 1820 1274 1370 1974

extent, the figures in Table 7 should have the foIIowmIg implication; If
this same trend persists, each successive generation willhave somewhat
lower genetic potential for those qualities involved in scholastic perfor-
manceand all'its social correlates. Moreover, given the trend indicated
by these census data, the black ave,rarqe should decline at a faster rate
than the white, causing the two racial” populations to grow still farther
apart in their ability. fo compete educationally and occupationally in
our technological saciety. Continuation of these trends, combined with
the overall higher birth rate among blacks, whose average 1Q is about
15 points below the white average, should result in a decline in the total
population’s average 1Q and scholastic ability. Calculation of the exact
amount and rate of decline would require knowing the average time
between generations within each educational level for each race and the
population freguenues within each category of Table 7. The precise
Implications of the trends sugg}ested by thiese census data could be
Pr_operly determined only by & Tull-fledged StUdY aimed specifically at
his queéstion. The 1980 Census might provide the necessary data;

. Do different communities, loclities, or geographical regions of
the %ount_rg Show dlf?erences n1Q (?lstnbuno $? qf Eo, (?oes Qt make
any L{)ractl al difference? _ o
+ The best evicence on this in the United States is provided by the
armed forces mental test data, which show average differences hetween
regmns and between states. For example, considering only the white
male_population, the lowest-scoring” state on the™ Armed Forces
ualification Test has a failure rate more than ten times higher than
the highest-scoring state. In our 1Q testmﬁ in different cities in Califor-
nia We find average differences of as much as 15 points, even consider-
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mg onlg_the white populations of these cities. There are, of course, cor-
reSponding differences in average levels of scholastic achievement.

. These “differences seem to Tome about as the result of selective
migration of the population in terms of the, types of em IoYment oPpor-
tunities and economic incentives, and their associated intellectual and
educational demands, in different locales. Throughout the warld there
|ts a consistent average [Q difference hetween urtian and rural popula-

lons, , ,
The various social correlates of these average mental test score dif-
ferences between localities have been intensively studied recently in
Great Britain and France by Richard Lynn, a p_sycholo[g|st at the
Uﬂlversny,of Ister, J\Lor}hern,,lr land (“The So '&I)QEFO ogy ‘ff In-
%@gpce 1|§ 19% F“mﬂ) sﬂesn, %rfgt?\e o\%rr}%lug sta |sﬁcsa?or é:agucg}
the | %en gta,n(? rd1 reg|ons),/o1D tﬁe British Isles, in U(I]mg the mean
Ig in each region. These quite Iar%e regions vary in medn 1Q from
96,0 to 102.1. Despite the rather small average differences, Lynn found
quite substantial ?orrelatlons b,eg/veen the mean 1Qs of these thirteen
regmns &md the oll?wmﬂvna les, e heﬁpressed a% Ne rate per
Lgrgﬁ?r?eség)?he population ofthe regmna(%orre ations with 1Q shown In

Fellows of the Royal Society (birthplace) (+ .94
Recipients of first-class honors degrees + .60

Per capita income +.13
Unemployment - .82
Infant' mortality - .18

Similar results were found for ninety regions of France, Thus the slight
mean |Q differences between r,e%mns are associated with differences in
several socially significant variables. L){nn also looked at crime rates,
which were positively correlated ,8+.5 g with mean ppﬁq!atlon Qs
only by virtue of the joint correlation of éach variable with “urbaniza-
tion”'—the roPornon of 4 region’s population I|vmg n bq Citles.
When the effect of this variablé is statistically removed from the cor-
relation. between population 1Q and crime, the correlation_drops to
zer0. Big cities have a higher crime rate and a higher mean 1Q. For in-
dividuals, however, most studies find a negative correlation between
1Q and criminal behavior.

(%: Why do research psychologists seem to focus so much research
effort on the 1Qs of blacks, and also perhaps Hispanics, but pay so little
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attention to the 1Qs of other gr,ou s—Japanese, Chinese, Italians,
Irish, Germans, or-other nationalities in this country? _

A: True, the research literature on mental and Scholastic tests in-
volving blacks Is yastlg greater than that involving any other mingrity
grouRs in the United States, SH sPanhcs of Mexican and Puerto Rican
r|g|T runaverY IStang se nté) n this respec 5 .
he_reason 1s tworold: Kl) lacks are Dy far the largest minorit
population in the United States, and so tfie conditions” of the blac
population are of verY significant consequence to the whole society;
and (2) the black population shows a disparity from the general average
of the rgst of thﬁ popgjlatlon in_scholastic efformance,of such™a
magnitude as to_nhave ecom%a maéor nationa c?nc_ern in.the past
thrée decades. The concern has focused on scholastic achievement
because of its re_I_atlonsmp to so many other socially and economically
important conditions of the adult population. o

Behavioral scientists and educators, with Iar%e-scale financial sup-
{)ort fer goyernment agencies, have stud|fd these matters with the
oolio the|rd|SC|PI|nes., ecause Wel ) Nas ?n?nbeen known to be the
single most potent predictor of scholastic performance, and it predicts
equally well for blacks as for whites, a great deal of research was aimed
at trymﬂ to understand the causes of the difference between the black
and white 1Q distributions. _

Other pogulatlon grouHs have not been studied on such a Iarge
scale mainly because they show no disparities in scholastic performance
large enough to be of mich social significance, and the disparities that
are observed in some groups seem more obviously related to language
per & English is a sécond Ianguage for many "Hispanics and” first-

eneration” immigrant Asians. For these blllngu,al %roups, scholastjc
Eerformance Is positively related to the length oftime’they have been In
he United States or have attended English-speaking schools. And so it
has heen with other non_—En%I\lsh-s_peakln Immigrant %roups of the
gast. At present,  Asian-Americans Ez‘Chmese and Japanese

cholastically perform on a par with the white population, and In thos

areas in which their numbers are most concentrated, as in California,
their scholastic achievement even exceeds the general average. In rela-
tion to their total numbers in the population, they are in factoverrepre-
sented In classes for the academically gifted, on college campuses,
among scholarshlg winners, and, in the léarned professions. Ten times
as many are elected to membership. in the prestigious National
Academy of Sciences as would be predicted from their number in the
general population. (They are equaled only by Jews in this respect.)
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Consequently there has been little concern bg educators, or by the
Asians themselves, over their scholastic aptitudés or preparation for as-
suming_productive roles in our technological society. _
A Similar pictyre seems to be emerging in the Asian (Indjan and
Pakistani) population of Great Britain, despite their quite marked lin-
uistic and cultural differences. The West Indian black population of
ritain, in contrast, evinges much the same disparity in scholastic Per-
formance and all 1ts socioeconomic correlates ‘as we see in the black
population of the United States. Blacks have not shown the same as-
cent on the educational ladder, relative to the majority, as have most
other 1mm|girant roups. o
 Itisafalse ho%e t0 believe that these facts will disappear automat-
jcally by refusm% t(% recognize them. The search for ﬁossmle solutions
Hnﬁ]les a search for cq S6S, Henceh research. Y\/ a researcn has
lemonstrated most clearly so far 1s that the simple educational solu-
tions that were predicated on what we now View in retrospect as the
“naive environmentalism” of the 19505 and 19605 are not the answer.

. Q:. I've heard of using prize bulls for breedmgﬂcagle by artificial
nserninagion, But what apout the recT { news ItF' .anout some mil-
ignaire [Robert K. Graham] In California enlisting Nobel prize-
winners as donors for the artificial insemination of young women vol-
unteers who were selected for high 1Qs? Will this produce super-off-

spring? _ . . . .

P Ag This news item provoked many emotional reactions and a good
deal of U gerlg fatHous C0 mentarg/, some of It eyen from suer\ 1StS,
One would have thought the matter was all very daring and outland-
ish. But actually, artificial insemination by donors has been gomg on
for a good many years, making it possible for a woman to bear children
whenher husband is infertile.” About 20,000 babies are conceived by
this method every ¥tear in the United States, The donors are usuall
medical students,”often selected to rg,semble the Parents In the most ob-
vious physical characteristics. Medical students are on the whole a
gullte select group in terms of intelligence, scholastic aptitude, and
rive. If one Coes not abject to that degree of selection for the donors,
why should there be ob{ectlon to the mare extreme selection implied by
the”Nobel prizes? Whatever other qualities and special talents may be
found among Nobel laureates, two traits are virtually certain, and both
undoubtedly” involve genetic components: very superior intelligence
and great intellectual &nergy and drive. These fraits, combined with a
remarkable capacity for hard work, are the common feature of the sev-
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eral Nobelists whom |'ve personaII%/ observed. In these respects, they
would seem to he at least &5 desirable donors as medical students
There is little reason t0 beIreve that the resultin offsi)rrng should be
reciap Zdr erent romt e natural off nng unzewrnners
wose Vs %u usually e o compara e initell ence 0 the women
seecer\tv In Graham’s “experiment.” | am not aware or any studies of
the children 0 Nobel nze rnners What we can be quite stre of, how-
ever, is that, on thew ole, they are not anywhere near as outstanding
as their Nobelist parents. (There are of Course, marked exceptrons
Six Nobelists in science have had_children who also won a Nobel prize
in scrence2 As was ex,nIarned in Chapter 3, rndrvrduals cannot Pass on
therr gre }(]pes to thelr offspring. The oﬁsprrnrlr inherit on J andom
f of each parent’s genes, and there ig little, likelihood that these
would Produce as unusual combinations of genetic factors as constitute
the ou stand |ng parent s genotype. (Cloning is theoretrcally the on|
met hod by w ich exactly the same genotypes could be reproduced.
The overw eImrn maj ont of the world S future geniuses will con-
tinug to be the 0 spnn of comparatrveyor Inary parents.
Yet on the basis of Terman’s famous stud}r of the offsp nnri of hr%h
1Q persons, it would seem a safe prediction that the average 1Q, of
children born to the bright young women who were artrfrcra Insem-
inated hy Nobel laureatés would most probably be in the top lor 2 per-
cent of fne total distribution of 1Qs in'the general populatron But the
variability of 1Qs would be about as great as it |s in the general popula
tion. In Terman’s study, the 2,452 0ffsprin 7grfted Rarents Wwhose
I savera%ed 138.5) hatl an averaqel of 32.7, but these children’s
I srange all the way from mentally rétarded (below 70),to over 190!
%enetrc lottery makes almost anything possrble individually, even
thou the central tendency may ke highly predictable if the number of
Persons Is large. That, of course, is true whether the parent is a Nobel
aureate or ariyone else. The one possible rsadvanta%e of artificial In-
semination by older donors (as Nobelists would tehd to be) is the
slightly incredsed risk of ?enetrc mutations or chromosomal anomalres
which'may become more ker with advancrng ace. Thrs disadvantage,
however, may be moret an of set teposrtrve a dvantage of havrng
direct eviderce of the_donor’ h and mental vr%)r in his Jater
years. Heredity is also involve |n Iongevrty and freedom from senility.,

Q: Isn’t there a danger that scientific knowledge about such sub-
jECtS as S%]enetrcs intelligence, and race might be misused by racists?
ould the discovery of fire have baen avoided becalse arson-
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|s%s can IHISUSE jt? Ang kind of hnfor ation can be misused b%/ those
wno are determined {0 do so. The place to stop the misuse of know-
ledge is not at the point of inquiry, but at the paint of misuse. Enforce
laws against racial discrimination in all its, forms. To avoid E)ursumg
scientific inquiry for fear that racists will misuse it is to grant them the
power of censorship of research. - ,
An increase in knowledqe and understandlng,m?reases eople’s
freedom of choice. Beneficial outcomes are more”likely to arise from
scientific knowledge than from ignorance or dogma. One should not
imagine that the educational and social correlates of mental test scores
will disappear by not being studied or Eubllcl recognized. As Harvarg
Bh¥3|olo Ist Bernard Davis Qas rem eéi, “The trUths about the uni-
ersal (ﬁhumﬁn nature, and about the diversity of the human J)%pwl]a
tion, Wi Ibeﬂl ere whether ornot smentlfts scov%rt m; and tis
reaht*,wﬂ affe olicies that depend on as-
sumptions about these matters. Moreover, If we recognize justice as a
constantly evolving social construct it is difficult to see how long any
valid new knowledge can itself threaten justice. As we approach Closer
to truth . . , we snould be able to build"the Institutions ofjustice on a
morg realjstic foun?]anon. . : .
. (enetic research on socially important human traits, especially
intelligence, is scomed by some”persons who fear that it could lead o
the diScovery of a ?enetu: component in observed racial difference; or
that such investigation, whatever its eventual outcome, lends scientific
respectability to the question of racial differences in [Q or other behav-
loral characteristics. The question itself, they would declare, is to be
scormneq as msultm? and racist. This fear reffects a gross failyre to op-
serve the important distinction between racism and the scientific study
of racial variation, which logically must apply to all characteristics,
mental as well as ph¥3|cal. o o
. Racism s one of the major hindrances to_the scientific study of ra-
cial variation in intelligence and other behavioral traits, Racisi is the
belief that human races can be distinctly ordered in a simple hierarchy
N terms of some _?_Iobal evaluation of inferior-superior, and that in-
diviquals are justifiably treated differently—socially, educationally,
legally, and polltlca_IIY—soIer according to'their racial origing or their
socially defined racial group membership. . o
. There isnothing in‘genetics or In the sclentlﬂc,stud;{ of racial varia-
tion that would lend sup,Rort t0.these racist heljefs. In fact, alread
well-established fmdmgs | ?enetlcs and differential psychology cIearI¥
contradict the essential tenets of racism.

Ct the sticcess of those social p
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[Racism should be fought wherever it actuall¥ emﬂs, through edu-
cation and enforced Iegal sanctions when necessary. The cause 0f racjal
justice is not furthered by condemning scientists who inquire Into the
nature and causes of racial variation in'the same manner in which th,e)‘
might investigate any other natural phenomengn. Where certain racia
differences arg generally acknowledged to be of considerable social and
educational mpor_tancg, a#em{l)vts {0 understand thes% Pﬂhenom na
warrant the best scientrfic effort e can brm?,to ear on them. One Dy-
product of the study of racial differences thaf'is rarely mentioned is that
It will test whether psychology: can actually behave ds a science in deal-
ing with a socially sensitive_‘issue, or whether, in the final analysis,
psychology can only rationalize popular prejudice and social ideology.

But t0 ewswer the question as if relates specmc%ll% to the main topic
of this book: the sound Use and Interpretation of mental testing can
helﬁ_ reinforce the democratic ideal of treating every person according
to his or her individual characteristics, rather”than according to race,
sex, social class, religion, or national origin.



Suaaestions for
rgﬂﬂer Reading

he following books arg recommended to readers who wish to
delve further into the to&ncs of }he Eresent bo?k The% are selectfd NES
to represent the main topics of thi ookwhlemlm |zmr%] du |cat|on
of contents among the 5|x selections, These books, in turm, provide an
excellent ?wde to'virtually the whole literature of this f feld”
My sefection is based on four criteria: (L) the book Is either wholly
or largely nontechnical and can pe ea3|l¥ read by the educated laymar,
2) It"déals, with broad, socially s|gn| icant, 1ssues rather thaj with
thy pecialized topics ?r a ctitical Aec nical analysm (ff a limited
fila, (3) 1t Is accurately informative and has received excellent reviews
in scholarly journals by other distinguished scientists in the same field|
and (4 E? the ‘authors have achieved nternational recognition for their
scientific and scholarly contributions to their respective fields.

John R. Baker. Race. New York and London: Qxford Unlversny
Press, 1974, Whitten by the noted Oxford University zool og|s
this 15 the most thoroughly Informative work | have foun on the
taxonom|c and b|olog|c aspects of human racial variation; the last
quarter of th F %as with the |ssue of racial d|fferences in
co nltl\{e anilities, wit grea er% R |§ .on_evolutionar g
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