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upon the relative degrees of intreéroup similarities and intergroup differences
p . 3 ‘s . -

in numerous genetically determined morphological,

serological, and biochemical

- .

.
These genetic differences are products of the evolutionary
\

characteristics.

process. “Some of the many genetically conditioned characteristics in which

~
-

various human r'aces are known to diffex are body size and proportions, hair form

// . \. \ T

and d1str1but10n, head shape-and facial

>
e

eatures, cran1a1\capac1ty and braln

formatlon, blood groups, number of vertebrae, genltaD%a, ‘bone density, finger- -

prints, bas1c metabolic rate, temperature, heat and cold tolerance, sweating,.
H -

o ¥ . N ' : "' 3
odor, consistency of-ear, wax, number of teeth, age of eruption of permanent

* . . . .' . )
teeth, fissural patterns on the surfacesapf}the teeth, length of gestation
Reriod, frequency of twins, malerfemale birtg?rat;o;fbhysiCEI maturity at birth,
. : ’ Y ’ ~/ = '_.
infant ‘development of alpha brain waves, colorblindness, visual and auditory
acuity, ability to taste phenylthiocarbomide, intolerance of mil%, galvanic
skin response, chronic daseases, susceptibilitf‘bo infectiéu& diseases, -and
. ~ , ‘ ) \ - \
- - g

- ‘ 3 '

k=

- ’ : .
., \0 « . M
” -
: j . .
. - - d \
~ “ .
TN . ~, ———s
. NN Race and Mental Ability e v
L ! o > . o
\ . U _ /
\ . , ; \\ Arthyr R, Jensen - ] . :
University of taliforpia. Berkeley .
\ . S :
\ N // N ' ~ t\ B o ,
i Races, both hiuman and infrahuman. are now most generally
§v1ewe¢ from a scientific standpoint as breeding populatlons which, though inter-
ifertlle, are relatlvely 1solated from one another reproductively, by geography,
ecology, or culture, and which differ in the\frequencies of various'henes.
,These major subdivisions of a spécies, called races, afe classifications based
- - ‘e -
. ’ L 4
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. ~ . ’ ) {
. ” pigmentation Qf the skin, hair, and eyes. Physical differences among some . .
. m -
races are obyiously extensive and profound. , - ' .
L) : -
There are also behavioral differences among races., In infrahuman §‘~
- . . . 2.
~ .0 o 4

species; behavioral differenées‘éhong subspecies (iTe., r?ces) are now generally,
‘ viewed in an evolutionary sedse as being continuous with the physical differs
t . . o . .
) ences. . Ethologiete regard behavioral as well a; physical traits as being sub-"
ject to evolutionary change.:_An animal's beda;iqr can be ‘a dore important )

- .
I .

R aspect of its adaptation‘to the, environment than its physicel characﬁegisiics. . .
~
‘@ N " N A .
and can therefore play an importapt role in the evolution of the' physical struc-

: . © @ -
tures that mediate'bedavior, principally the central -nervous system.

~ y
The biological basis of behdvioral differences among human races, on

the other hand, has been much more in dispute. There has been the least consensus

. ‘ .
concerning the nature and causes of racial differences especially in those.

t 4 \ -
. * 1 \ﬁ
" charactertstics which most clearly‘dlsxlngulsh Homo sapiens from all other - \\‘~T

species-~a large, hlghly developed cerebrum and the capacity it affa “for )
¢ 3
c0mp1ex goal-consc1ous problem-solving behawior involving planning; reasoning,
. . . v
judgment, imagination, decision, in short, intelligence. ; . , . e
Iy ;) [y

. My aim in this paper is to summarize a% best I can from'a scientific

standpoint the'main facts and theoretical issues involved in the study of human

M s . /_ . .~ R
N .

racial differences in behaviors commonly regarded as indicative of mental ability,

.

s
<

" g .
] ?é%hout going' into the background of socio-political and ideological controversy

. \ )

.that continues to surround this topic.

Readers éhould be told ‘at the outset the three principlee that mainly-
: ¥
govern my own orientation in this inquiry. . .

, .
First, I believe that objective research and objective onwledge are

” . f ’

ssible, and that it is desirable,findeed necessary, to guard the scientific
hd 2

aspe

-

i

t‘ of the matter from entanglemqu with the pelrticél and social policy"

{ EMC'/ N . .
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aspects. This is not to say that the latter are unimportant, but simglx\that
t b ’ / \ s

- - e
-

: . ) r [ . : -
we should strive as best we can to not let them in any way distort our aim =
o

. b P . . . .
of achieving an objective understanding of raci-el- differences in mental abili-

»
-

~ ! . .
ties. limited though it may be¢, considering the intrinsgg‘scientgéic diffi-

=~

.

culties. . p ’ . )
. e i
Second, .I emphasize the generally accepted position in science that

L

explanations of phenomena are weak and unsatisfactory to the extent-that they .
- k3

. ! '

are ad hoc. and are more satisfactory to the extent that they are predicted by

{ N s
-~7"" a more general-theery or- are consistent with some,&arger pattern of establjished
- - N ,

' systématic knowledge. .ihat-theory is best which yields the'greatest number of-

.

ifiable predictions and the. diécovery of new phenomené, or can comprehend

7
~

‘. ’ existing phenemeha which Previg!sly had only ad hoc explanafions. Evolutionary

vk
o

’
theory, population genetics, the polygéﬁic_theory of intelligence, developmental

_‘\ B
. psychology, and psychometriés seem to me to provide the most.cemprehensive
N . -
-~ ] e e ¥ et
S framework for the scientific studx\of population di#fferences in abilities. It
Sy . ¢
A Ny - o

“~4g my belief that explanations of raé&eﬁ differences which do not build upon

N
ical structures of these fields and their associated methodologies
AN P /

.
N ’

valid or scien;if}qflly hnprodgctive. Whatever

the theoP

vare the most l%kely to

& =
. * , \'\\ T, ! -
theoretical or methddolog}cal shortcomings thedé . iresent -
for the“study of racial differences, I know of no better basis for formulatigg
. . N
hypotheses and launching investigations. A , :
. * N
Phird, I belieye we must accept the necessarily statistical and pro-
v - \\\
- I? » . . N
babalistic nature of the evidence and conclusk?ns in many aspects,of this research.
Y. ! ? /
rd
’ In comparing populations on psychological traits, we are, of course, dealing with
] . \ B i - P
continuous variation involving differénces among frequency distributions with P
{ . B A
marked overlap. Distributions may differ in means, vafiances,,skewness, a?%
f . . L —
— ///
: ; . ' ‘ K
\ ‘ ) L’ - - . 5 , N
.. - a 4
o . :
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“~ higher moments, .and each kind,of difference or combination of dif
- . ¥ \\"
ultimately calls for theoretical explanation and has somewhat different impli«

A

cations. Tn all of the psychologidal traits wé know of, it is frequentty

~
—— R ]
.

- . * pointed out, variance among populafion means i% much less than variance among

- & " . ’ ' . ¢
' 1ndideua1 within populations. ‘M reoeyer, since the causes-pf population dif- B

, -
!/ ~ .

/
ferencé in psychological traits are complex, involving many )actors which B

caan{/be experimentally fontrolled in*research with human popula®™ons, our L

/ *

- -

- apptoach-must be large)y statistical. Rigorous proof: of hypotheses, in the

- -

—— @

. ///sense of logical negessity or the clear-cut ruling out of all alternative

hypotheses by expérimental control of variables is not reasonably expected

regarding most of the questions of greatest intereét. We must make do, at

. B . P, . , .
. .

least for the present, with conclusions expressed in terms of probabilities. ,

, ~

A
often rather subjective probabilities at that, based on consistencies among

\ B e — — .
converging lines of evidence and the weight that accrues to hypotheses by

virtue of their integration with a larger theoretival framework, as opposed .

-

to ad hoc explanations. The tentative nature of cohclusions at the growing

[

. < »

edge of knowledge should always be kept in mind. .

— ‘
.

{

Evolutionary Differentiation, ' s

.

Wt
-From the viewpoint of evolutionary theory, it is extremely 1mprobab1e

\\§§§§‘~‘EH§?=§ny=genetiézaly condltioned characteristlcs, physical or behav1ora1 —

would have identical distributions of genotyv€§=%a=aii=hgmaa=populations.

—

And the greater the evolutionary separation between any two popul ations, the

wr . . v
. -+ greater is the Probability of genetic gifferences in a wide variety of char- .
) l *acters. Geographical and cultutal isolation of populations over man generations
Yoo grap pop y 1!
i ,'1 , ! . ; .
Y, results in cumulative differences in gene pools. The specific evolutionary
ap—— - .
a kY .
o
. ; s .
4 ) ' ,
) =
Q .
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processes involved in the genetic differentiagion of populations are: gene

mutations, random .genetic-drift, selective migration, and natural selection.

Mutation and Drift. Mutation and‘genetic drift are random processes

e <

. . T — s( '\
occurring at single gene loci. and consequently—they 'are not major causal

,

ulation differences in polygenic traits, i.e., continuous e

’ -

factors 1

‘traits: like height #nd™t elligence,” which are determined by a large nqmbefs

A\

"1 of genes. The larger the numbeﬁ/gzﬁgenés involved in a given trakt, the less
. \ r

«

- .is the probability that randbm changes; or drift, occurrfﬁg at individual loci

wauld all happen to act in the same direction to produce large differences y
—_— . .

between, populations. - .
. - - .

.

The theor§'of genetic drift, however, permits calculations concerning
[ B ! . f

- » -

-

the relative degree of genetic jsdlation between popuIatipn%, based on the w

number éf differences that would occu by' andom ge ic drift alone, without‘

* g "‘— /' * s o‘ s il ’
_considering the greater, system2tic and directionmal differences brought about

—ny . “2

by selection. On this basis,_fog,examETéym&ene;icists have estimated the

"divergence times" or extent of genetic separation between the Qhree major
e A

_. races as about 14,000 years between Caucasoid and Mongoloid,‘42,009'x} rs between

Mongoloid and Negroid,  and 46+060-years between Caucasoid and Negroi

’ 1) [T {
S .

- \\\i? the frequencies of neutral genes, i.e., genes for which there is no\ evidence
o ; — ’ :
of selection. The> divergengertime is the time gerietic drift by itself would
- _ _ "‘ , .
- e . ¥ ; ‘777 B .7 + .J
7 take to make the frequengiés of neutral genes differ b&tween the major racsz

~

.
- ' ’ -

This means, in other words, that thege thre

\

permit a purely random genetig drift in

/

2000 generations of complete separation betwee

¥ [

ERIC | v .
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\ N ’\ 6
. 4
. , . o - . t
~ i'
. N .
‘_; races, and about 700 generations of complete §eparation betweerl the Caucadoid
e ——— ]
LT — . ¢
\\\‘ and the Mongolold.‘mﬂqwever, it should be remembered that these\dlfferences
T~ X
due tQ drift would be expegtea‘ﬁq'have only minor explanatory si lcahce for

\ \‘\
T ..racial dlffere\\es in polygenlc tralts,‘ﬂépec1a11y tralti/wﬁich ave been sub-
Tl . Pr——
T~ \\\ r‘
\, .
ject to naﬁural seléc{&gn. . \\\ . \ .
— l coL \ . \ '
It is now 0331ble rigerously to measure t volutionary ¢listances
p 8 Qusly. By ary ti '

between various species, as has been done with chimpanzees

4

4 -

distances among human races with any reasonable precision.

.
. . A

Migrati Mlgratlon per se is probably not a major

ion differences in polygeﬁié\traits.

.
AN

tion, -either of the original migrant population or of su
. . i

.

since having to cope with the challenges of an alien enviro

opportunitids for selection to alter the gene pool of the m

of whatever genes mi%be involved in the capacity for the

‘-

sigh he long winters.

ded to survive

-
M

genetics with amijnals that |{the capacity for acquiring almos

characteristic, including the general capacity for learning

tion.) Also, plagues and f

genetic ”bottLEBegks” in humian popylations.
. - .

Y

-,

ﬁ
LA

ang gor\l 113s,
) PR . ~ *
terms of the degree of similarity of DNA sequence in certain bloqg proteins. .
. i , -
and to measure the evolutionary relatedness of man to the other primates.

‘as*yet EﬁKL method i§ not sufficiently developed :to delineate the evelhfionary

(We know from experimental

ines which often accompanied migrations prody
That is to say, a relatively’
“population would be\reguﬁed {or"a few generations to a small,

breeding group, witﬁ statistically different gene frquencies than tbé par

population, which then grows again into a larger populatiqn.

1841

.
.
.

.But

factor in producing

i

_ But migration d ten involves selec=

L4
*

equeRt generations,

t\é(fords new

igr ory groups. For

e selection
planning ang fore-
ehavior

> \\
every behavi ra{

, responds to delec~

——

AN
ced
large

highly seleqted
ent
Such "bottldnecks"
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p— . : ’ . /

\\ ) Selectlon. Nétural selectlon is by far. the mgs t proEable evolutlonar R ~

Y \ ; .. ,

‘ﬁ\\mechanlsm\caus1ng the major dlfferences between humah races. especially as ¢
\

kegards pofygenlc traLts. When a «complex phenotypl chéradteristic, physical

V-o

of\Pehav1orai involves the influence of a number

\\

f genes, all*&he genes are

ap]gkrpd Q1mn]rnnpnu<lv s1nce'se1ectjnn acts-dirdctly on thg_LPenotVDeS-_ The
of \ “ \
rapidi of §e1edtion for the felevant geﬁes depgnds both upon e severity -
. - "

'\ \

of' the sé%ection pfessure on the phenotypes and "upon the narrow heritability

of the cha>a§teristig {zyquéstion, i.e., tpe prpportion of phenotypic variance

Selection, so to speak, tends

3 . L4

attributable Eg additive  genotypic variation.

.

A
to use up the aé itive genetic variance, sinc 'tmms that part of the indiv1-
' M

' MM
with the pheajizpe. Aa/Selection N

SOV

dual's genore which\i; most highly correlate‘

/ proceeds, the narrow

b/ - :

e{itaBilit of the‘trgét decreases; that is, éhere is

. | H ¢ \ v 5 e -
>4 ’ LIS ——
*. less additive genetlc Ya?&anc and ap 1ncrea31ng proportion of “the genetic vari- .
— R4 A e 1
TTr———
ance_fgkaftributable to domfyiance deV1atlon 41“!rj7interectig§ or nonadditiwve ,
T s T/ [
effects of a11e1es at oci) and Jto eplsta31s (i. ey/’nonaddltlve effects ”
1

\/‘ . e ~

esence of nérfadditive genetic variation,

/ . . L
indicates that the trait in question has Uqndergone selection) and if the(doml— : -
. hance i¢ for either high or low values SF the trait, it meang there has been““' N7
- , < -, ; LN
% e i N N ", -
dinectkﬁhal se?gbtion. b Y v, f
[} » e |
’ ararn, ' . g \_T R .
It is hlgh‘l‘y ~gdgnd flcant to ouL 1nmn Wy &he'i’ !’e“'“*t*h&%w(the: appfoprlate" B
- ; . \K’f e b /
qpantltatlve genetic arfalyses of scores on standard Jtests of 1nte111gence show
some domlnancexand other/gonaddltlve genetlc variance, &s nmch as ‘10 to 15 .?
. /1 S ——-7_
percent (Jinks &JFﬁTKer, 1970; Jinks & Eaves, 1974?.Nﬂmﬂninanbgsfor‘high IQ - -
. . L4 N
iﬁaigizeg tperé'has\heen directional selection. Thus, whatever ability is \
T ‘.‘-., . . . F} . Toa * h ‘\
., . :’4’ - \ PO -
\_, v'_“’“ 3“‘ . 4 SI- ,
| - E R :"n_“" e AN P
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\\ . .

measured by IQ tests, it shows the ''genetic architecture' expected for'a fit-
¥ 3

ness: character; the 1Q apparently reflects some trait of biological relevance

in human evolution. . ..

v How might this have come about? Cranial capacity, a crude measure of

™ intelligence, is known to have increased markedly over the five million years

oF\human evolution, almost tripling in gize from the earliest fossil informa-

_Ti—“'ﬁﬁxn;;%* straloprthetus-to—present—day-man-—4mnr131ﬁnest develo menE f the

brain was-of the . nedcortex, especially those areas ,serving speeth and manipu-
L]

lation. Tools found with fossile remains indicate that,increasing brain size

was accompanied By the increasing complexity of tools, and along with the

’ development of comptex tools are also found artistic drawings on the’walls of
- e ' 5

-

’
> *

caves. In the last{gne or two million years the strongest selection pressure

s .. i .
in man has been for behavioral traits of increasing complexity, accompanied

—

by the increasing size and complexity of the cerebrum‘ The ethologist Konrad’

~ S .

Lorenz (1773) has elaborated upon the thesig that the evolution of the complex

—
functions of the human brain that make possible such intelligent operations

N
s T

T ‘ﬁks-compa ing, analyzing, separating§ seeing relationships classifying, count-

ing, ab tracting, tonceptualizing, recalling, lmagihing, planning, and the

’ like, dame about from selection by environmental démands acting,directly upon

» -

the be aviors ﬁade\pgssible by increasingly compld; nervous funcdions.

.
| -
\

It seems highly probable that such powerfpl gelective prOCesses have

* '
* | .

subgroups within one species

'

perated to some extent differentially up

—-- — '

ds of generations.  Therefore,
s, N

raits and their, genetic and

I8

e phy cal,underpinnings in the nervous sysh m should be expected with, high
\ T~ . \\

e~ a

—

N
If our psych logical 'measurements
(\ N

.

prob%bilaty, to differ “among; Kugan races,

Tt

Q . “ ! ‘ ‘
E MC N \\\ . j .
* T . » - . \\,\ ,
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4

diq not reflect such differences, they would seem highly suspect, since1 in
~
// principle, differences are practically certain to exist.
i .
" We can only speculate about which specific seélection mechanisms were //

\
probably most importantly involved: in evolutionary differences in the behawioral

: i . _ .
capacities now called cognitive ability or intelligence. :
. : . \ =

’ Perhaps the most important general factor in selection for brain size

’

\ . e . 1

and complexity was the presence of other men, making for competition for the

medns of survival. and selection for increasing ability to cooperate in hunt- N
. * )
\ ing animals and in“conflicts with hostile tribes. The invention of new to?l% . .

¢ - . - ‘ \
" and weapons and the development of skill in their use by other individuals\

L

S © would have conferred differential advéntages making for-selection. Each ne

>

invention in a sense‘divides the population into those who can and those wh

3 ) . . Jp e e A \ \ «
cannot leafn to master its use. and tends to select.,in favor of those who can. . -
.o \ Ll - . ‘
» - Population size is an important factor in the selective advantage of 3
» ’ . ‘ . , e
invention. The number of exceptionai.iqdividdéls most likely to make discoveries
.and inventions is greater, the larger the gfoup. New inventions and novel .
> ) , .. A ] |
’ variations of existing tools and fheir co rélated skil{s are lass-likely to Ve
. {
arfse in the relatively small and cultufally isolated groupgs characteristic .
v ’ v . ‘ ol s -
’ f primitive societies. Moreover,+whén an innovagion does occur, and especially ,
. . o - / pe Iy
if it is 4 great advance beyond. exifting knowledge or skill, it may not be per- B
- . - ' .
petuated unless some reasonably bstant;al nymber of the group can take it up. -

©
Depending upon its degree of n
» g -

elty and j??élex1ty, they would have to be the, ‘} . //
more exceptlonal%y able .indiyiduals, and glven the normal distribution of . //

) . .
dividuals wpula exist, 'in a larger population, so %

{ / \ - ,
ly one exceﬂfiqnal member of the égup would take on
I . < o
or some su?ﬁéantial.numbgg of the population. '

/ o) . . ~
.

abilities, more such able
. N

that a new invention -of

\

selective significance

. / / (/ A . : | .




\ . - -
selective and assortative mating. As one moves from relatively primitive to
|

F ’ . * % ) -

’ . ‘
% . 10
i e ) .
. — . t
I : : : : S oy : T~ - N
nventions and discoveries 1nvolV1ng tools, weaponsi~skills, and —-
v . ~ . T -
- ’ \\
knowledge about the environment of adaptlve 1mportance4 create greaten\\allence
e e .
L ¢

of individual differences in abithéee_which then become important factors in o

[ o - .

‘ &
\ . . . >
b
relatively advanced societies, individual differehces in cognitive ability

become more conspicuous and more consequential inﬂhany ways that can affect K

~

Y

Q
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Aruitoxt provided by Eic:

~ an individual's fitness in theé Darwinian sense. LR & number Of early human

—

societies md{ing wWas a prerogative of the ablest and most esteemed males,

each of‘yhom had many females, while many leas esteemed males had no matesa\\\

. 4

. . . ? . \ M

Evolutionary rates for certain traits could differ considerably among , .
\ " -

' T~
. - )

groups with different mating customs or different degrees of selective mating \
. h “ -
. \ . Y . . . ‘T . 21 . |
for various' traits. In considering naWMral selection for abilities in man, ¢

' §
' I}
one must congider what 'proportion of a population is regarded by‘Qts members
as subnormal gr in afy way undesirable from the standpoint of selective\mat- .
\ .
\
ing, and this will of course depend to”a considerable extent upon the nature ‘

and cognitive compleiTty of,the-cultural demands madé by the society. Even )

a slight reproductive advantage can have marﬁ/d genetic conse%nences on the

/
time scal /of human‘evolut1on. For example, 1t can be calculated that a
\ .

gene that confers a one per cent reproductive advantage in a pipulation will .

// * '(
anrease in frequenpy from .01 to over .99 in 1000 generatlonsg assuming that

/ * e
A

the same degree of advantage is ma1nta1ned throughout this period.

Increased, population size also decreases tﬁe degree of ifbreeding and P

- N - ' ! * ° -

N -

gives rise to mo}e new genetic combinations which are grist for§selection. . .

N «

Primitive societies consisted of hunter-gatherers, afd fdr obvious

7

. ’ 1
ecological reasons were kept relatively-‘small in numbers. The g%vent of e
. . . \ -
9
agriculture permitted population, densitied a thousand times greaggf than 3
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Aruitoxt provided by Eic:

. there is equality of opporﬁhniQy for the developmept and expression of \\\z

1

- h ° IS . N
those of hunter-gatherers, thus magnf¢ying the sélection factors for cogni-
A, ]
tive abilities as?ociated‘with a larger populatiort, Also, in' terms of
‘ . . . . t
abiliti®s for counting, measuring, planning, mastering the environment,

L d
and a greater complexity of social, political, and economic organizations,

agriculture probably placed aahigber premium on'intelligence than did hunt-
ing and gathering. gy fact, c1v1llzat10ns grew up,along w1th the develop-
ment'of agrlg\izure. Various populatlons of the world differ in thousands

of years in qbe time since they'abandoned hunting and gathering for agri-

-

culture, and some presently existing gtoups have never taken up agriculture.

. 1 Y v
Thus, in geneFal terms, man's evolutionary history and the relative

» \

isolation of various poﬁulatibns for thousands of generations would justify

the expectatgon of genétip differences between populations in a host of
characteristics\i cluding those in,which selection pressures have _acted
: ‘ ,

differentially upon behivior. These behaV1ors would be mah@ly polygenic

> -

.

traits for which population d1fferences are statlst1ca1 rather than typo-

~N
logical. It would, seem mo;\\1mprobab1e that at least some of the genetically

>

conditioned behavioral differeptes that have come about in the course of .
1] . ‘:: '

evolution would not be among the obsekvable differences between contemporary

races. A contrary view would have to argue one of four propositions: either

.

(1) the selection pressures in all long-term isolated populations in the
@ : ; oo
course of human evolution haye been identical for al% groups for all abili-

ties; or. (2) even if there have been different selection pressures for dif-

’ * © N
ferent components of ability, these components would average out to the same

value in ‘théir ecﬁﬁ;ned effects on performance in every population, provided
. ; »

*

1Y

abilities;: or, (3) there is only one general ability that is inherited=-a “

\ ”

-

highly plastic capacity for cultural learning which is genetically the same

7 . N
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in all populations and becomes differentiated only. through environmental

-

dnd cultural influences; or, (4) even if there are genetié ability differ-

)

ences between populations, they are so obscured by cultural and énvironmental

.

factors that there is zero correlation (or even a negative ¢orrelation)

between the distributions 6% phenotypes and gefiotypes. Numbers 1 anA”E have
the disadvantage of being extremely improbable. Number 3 is contradicted '.
by the factor analytic and behavior-genetic analysis of mental abilities,

which reveal a number of_diﬁierent abilities with relatively independent

2
. EEEE -
[

genetic bases. The fourth point seems'more debatable, since it depends

-8 ) s .
so much upon the methods of measuring abilities.and the extent of the cul-

Iy P
s

C tural differences between the groups in question., Modern students of racial

differences have seemed most reluctant to peint to VQpioﬁé aspects of parti-

cular culture€ as being in themselves'ﬂhdicative’of differences in mental

~

abilities. However, John Baker, an eminent bfologist'Who has written

?

v

=y . recently on the subject of race, notes the fact that racial groups have

-

differed quite markealf in the degree to which they have developed "civili=-
zation" (in terms of a list of twenty-one criteria'ordinari}y regardgg as
indicative of Seing civilized) ana alsoﬁ&he degree to whiéh compie% cogni=-
tive abilities are manifested or demandea in various soéietiegl The Arunta
laqguaée of éusﬁ?algan aborigiﬁes, for examp}e, cénveys only the  congrete;

- « . N
abstract concepts are not represented, nor is there any vefbal means of

! + ‘

numeration beyond 'one'" and 'two" (Baker, 1974, pp. 500-501) Baker notes that
these various critefia of cultural and intellectual advangement rank order

existing races much as do standard tests of cognitive ability when applied

. '

‘ " to representative members of these racial groups who have been reared under
: P ‘
.\{. “ ‘ .. (SRS A e e . [ -t Y,
similar conditions of'civilized life. Béﬁer’s book- is replete with specific
= P -

Iy

factual examples and comparisons of racial-goups in terms of these various

2.
'
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critéria. He concludes "the reader will not have overlooked the fact that
L4
| N ’ -

repeatedly, in each relevant context, the possibility of envirommental causes
has been reviewed in some detail and rejected as an insufficient explanation
]

of the facts" (p. 533). )

The Heriﬁability of Group Differences ‘
+ - The polygenic theory of intelligence attempts to explain a host of

. E -
phenomena related to individual differences in mental ability, but mainly

the form of the distribution of intelligence in the population and the degrge

of resemblance, or correlation, of menfal test s€q§ (] '}tween various kinships.
\ , ‘ i

-1t is a fact th?t the degree of correlatioq between “tndividuals' intelligence

‘test scores increaseslsystematically with the closeness of their genetic
kinship, from identical twins, at the one extreme, to unrelated persons, at

the other.’ The polygenic theory, based on principles of Mendelian genetics -
~ e

and its elaboration, called biometrical geneticéZf%or dealing with polygenic

ar

traits, yields predictions of these vérious‘kinship correlations, and the fit

of the model to the empirically obtained correlatioms is remarkably good

v

’

[ N i
(Burt & Howard, 1956; Erlenmeyer-Kimling & Jarvik, 1963; Jinks & Fulker, 1970).

ﬁf(The quantitative~genetic aspects of the model have been most clearly expli-
[y ! i
cated by Burt [1971]. The current statug\ff the polygenic ‘theory f:gm the

viewpoint of the philosophy of science has been critically examined by drbach
(1974].) The pattern of tkinship correlations for intelligence test sco;éﬁ:
. j ! ’

-

closely resembles that for other polygenic trnaits such as physical stature.

The fit is not perfect, however, because of errors of measurement and the ¢

1

influence of envitonmental factors on intelligence. .
. ’,

2

The methodology of quantitative génekfts, which is ‘derived ‘from the

13

general polygénic:model, makes possible the estimation of the proportions

-
Il
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mental -factors. Within this framework a la¥ge number of studies have fieldéd

estimates of the prqportipn of'gehet@c variance (called heritaﬁility or h )

*in intelligence test scores in the range from .60 to .90, with.most of the

- ) ST .. '
estimates between .70,and :BO. (This is equivalent to a correlation.of e

about .8Q to .90 betwéeh pﬁeﬁotyp;s and éénotypes.) Thus; the‘remqining 20 .
O ; - : <
_percent of the variance woqlé.be»attributablé to enQiroﬁmental;gffects, both : e
\\\\ prenatal and postnagal;\and to erroré of measurehent, i.e., the imﬁerfeét
! reliability of“‘the tests. . v
The polygenic theory of intelligence is:Baséalén three assumptions: f i

° (1) there is a general factor of mental ability which is manifested to seme /f &

t .

e
!

et g - : ¥ ;
dégree in all complex mental tasks requiring choice, judgment, abstraction,,

grasping.relationships, etc.; (2) this general ability can be measured in

individéals more or less reliably:by standard intelligeﬁce tests and can be

distinguished from other kinds of abilities, acquired skills, and sensory~-motor

~

” capacities; and (3) individual variation inh this ability is the result of a

number of genes (probably not fewer than 20 nor more than 100), each having
’ i
small, similar, ‘independent additiv% effects, plus a smaller number qf genes

’ {

having interactive effects (i.e., dominance and epistasis). (In dddtion,
. ' n . ‘

but not an intrinsic aspect of the pof?genic theory, there are mutant or

4
defective genes, often called "major genes," with a very low frequency in

“the population, the single occurrence of which completely overrides the normal

Y / = .
) ., v
* pqugenic detérmiqants of intell}gnece to produce one of the severe clinical

/

~r

forms of mental deficiency.) 1In accord with the Mendelian principles of

random segregation and recombinatign.of genes, this polygenic model accounts

.
PRS- - S ves ¢ .

for the normal or Gaussian distribution of iﬂﬁelligence.« (The slight but

significant empirical deviations from normality are accounted for by.major




o
genes and brain damage due to trauma, disease, etc.,” as well as differential \

degrpes of assortative mating of individuals scoring in the upper and lower
N ' v
halves of the distribution, and covariance of genetic and environmental s

effects.) ‘ ) )

I P

The polygenic theory of intélligence is one of the few well developed
and well substantiated models in psychology. There simply is no competing

model that comprehends the relevant facts. Environmentalists who oppose a

genetic theory of individual differences in ability have proposed no 31ter- “

~native theory to account for all the facts predicted by éhe polygenic model. ;ﬁg
They offer only ad hoc criticisms of specific empirical tests of the "poly-

genic ﬁodel.

A

Thus, the polygenlc theory, sc1ent1f1ca11y speaking, glves a qu1te

good account of individual varletlon in 1nte111gence. In pr;nclple, at

a

least, it is also applicable to group differences in ability, which are <

viewed as qualitatively the same as individuai differences. The gene pools
»
P

of relatively iseolated populations are hypothesized to differ in the frequencies

“

\\;of'the genes involved in abilities. But the relevant genes afe the same in

~

et

all populations, so their differences are quantitative, not qualitative. The

polygenic theory itself is completely agnostic as to the direction and magni-
3 - ‘ N

tude of the genetic difference between any t%p specific populations. In this

+ respect the polygenic theory contrasts markedly with the environmentalist *

—
view, which maintains that there are na. genetic differences in mental abilities,

or at least in general intelligence, among any human populations.
~ { '

¢ T It may seem surprising that, in practice, the polygenic theory &ields

few predictions concerning differences between particular races which are

— ,
testable by means of any‘presently_available eyidence. One type of predic-

4 . - M

tion boncerns the intelligence of racial hybrids. The polygenic theory

17 * '
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‘ predicts the mean scores (say, 1Q) of the hybrid offspring to 'be approximately

intermed%gte between the means of the two different racial populations. The

N

only studies of this type reported in the literature are of white and Negfb

LR )

crosses. These studies are generally unsatisfactory, as I have éginted out . .
in detail elsewhere (Jensen, 1973, pp./2I9-230), since there is reason to

believe that persons éentering into interracial marriages are probably not

representative of their populations in intelligence. Most®studies’ of the
intelligence of racial hybrids are not based on known pedigrees, but on the

selection of hybrid subjects solely on the basis of‘their physical appearance

H .
being more or less imtermediate between Caucasoid and Negroid in such char- ,

acteristics as skin color', nasal width, and interpupillary distance. The

. -~
majority of such studies are in accord with the genetic prediction, i.e.,

. )

_’the’intermedtape group in appearance also usually staiji/BSIween the more

.

"pure" appearing racial groups in mental test scores..”Also, fn 12 out of 18
o* .

¢ -

studies of American Negroes with some Caucasian admixtuiz;~:;5££~was a signi- K
ficant positive correlation between skin color (lightness) and IQ. Although

ghgse studies leave little doubt of a relationship between skin color (and ,

other‘racial ghgrécteristics) and IQ, they are a weak test of the genetié

- 3

theory, since the gsame correlation could result from cross assortative mating

-

(4

-~

for skin Eolor_and IQ within the Negro population without any necessary impli-
cétibﬁs'concerniﬂg the direction or magnitude of a possible genetic difference

in IQ between the Negro and white populations.

-

To overcome this problem, it has been proposed to use socially invisible

o - .
genetic polymorphisms, which differ in known frequencies in West Africans and

. e
Europeans. These blood polymorphisms could be used as an indé? of racial ad-

.

- . h,ﬂuimtg;e,which would be cora.&ated with IQ independently of visible facial char-

;e

- ‘agteristiésvsﬁﬁh as skin color. Aside from the teqbnical difficulties in such

- g 18
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research, which I imagine are surmountable, there seems a serious conceptual

I ¢ °
problem with this approach due to the fact that little is known about the

rd

: rd
: selection that entered into interracial matings during the period of the \\\\
greatest gene flow from the white to the American Negro gene pool, which
‘ occurred during slavery. The Negro population of the United States now/ﬂaé

an average Caucasian admixture of about 25 percent. We do not knowwhbw‘repre-

~ PO

‘sentative of the white population in intelligence 62;; those individuals (prac-

ticallz all males) who brgcticed miscégenation. If zhey Qere predominantly

from the lower half of the white IQ distribution and their mates predominantly o

from the™upper half of the Negro IQ distribution, the genetic aonsequences of

hybridization on the IQ distribution of subsequént generations of American
- 4 ' i . ' ¢+
* Negroes could be negligible or undetectahle by any presently available methods

. N
~ <

y \ s s
‘of genetic analysis.

- -
Another prediction from genetic theory involves the phenomenon of
"regregeion to the mean.! The offspring of exceptional parents, i.e., those
who deviate above or below the population mean, average some value more oxn

less intermediate between the parental value and the mean of the population. '
- VT
Regression is also observed in the case of siblings. Sibling regression is

- i v

less likely to be contaminatgdiby environmentaﬁ?effects than parent-child

. regression, since not infrequently a parent has grown up in a quite different

-

environment than is afforded to his or her own children. Siblings reared
together generally share a more common environment. The regression is strictly

' predictable from the polygeﬁic model, but the degree to which the empirical
findings approximate thé\sijdiction depends upon the heritability,.hz, of the
/ < H .

phenotypic measurements. The ¢complement of the"ﬁeritability, 1122, consist-

-

ing of-:pv1ronmental and error variance, can be regarded as ”noise” obscuring

L]

y 2 - ¥ . .- -
v the prediction. For traits of high heritability, guch as h ght and intelligence (/’

| -

»
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the predictione are confirmed fairly preci§e1y. Sincg the theoretical gene-’
tic. correlation between giblings is 1/2 under random mating and slightly

higher (about 0.55) under the 'degree of agéortative mating generally foﬁnd

for fntelligence, one shoﬁid expect, on average, that the IQ of a given child's
sibiing would be just about half-way between the given child and the popula-
tion mean’ Thus, it is predicted. from the,gene}ic.model,yfor example, th;t

the siblings of white and Negro chgiéren who are perfect?& matched for some
given IQ would, on the average, have different IQs, since the Negro sibs
regress toward the Negro population mean and the white sibs regress toward
the.white popu{?tlon mean. If the two populéglons differ by about Qne staqﬂ@rd
deviation (or 15 1Q points) the two gro?ps ;?'315i€;gs o¥5§he IQ-matched Ne;;o
and white groups should differ half a standard deviation. If the two IQ-
matched racial groups both havé an average IQ of 120, for example, the average
IQ of the Negro sibs will be 1/2(120- 85)+85 102.5 and the IQ of the white
sibs will be 1/2(120-100)+1oo 110.

: This prediction was born€*out in a study of all the Negro and‘whgte
£ r ol

» Pl

siblings in the elementary schools (ages 5 to 12) in a California school dis-

trict {Jensen, 1973, pp. 117-119). The siblings of both white and Negro
¢

e«

children were found to regress a constant fraction, aboufﬁ%&e -half, to their
. Mg -

respect%ve population means and not to the ppanio¥® the comgined populations.
A . N o a

" This hold;.?H?Bpghegi'the IQ range from about 50 to 150; the regression line,
. o

for boph Negroes and whites, is linear throughout that range. Thus, this is

a successful prediction from the genetic model. But it cannot be regarded

+ L T

p Lo
as a proof of a genetic difference between the two populations, since ‘the lower

population mean of the Negro group , it colild be claimed, is a result of a

'
,

uniform environmental disadvantage or test bias in the Negro population. _Thus,
)

~ . v

a11 that the sibling regression demonstrates rigorously is that the correlation

Bl 4

‘., » 3 . 7 LAt
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between sibs is about the same in the white and Negro populations. A strictly

by this evidence. But an environmental explanation of it 'is ad hoc, unlike

¥

’ the genetic explanation, which is derivable from a pre~existing polygenic
=z 1
model. The polygenic theory would be in serious trouble if the prediction

—_were not borne gyf. But there is no environmental theory that would have pre-

< o

dicted the quantitative aspects of these results or the linearity of sibling R
regression throughout the normal range of IQs. In an ad hoc environmental

account of the results, it would have to be regarded.as a remarkable Coinci-

dence that environmental factors would so closely produce the same quantita-

tive effects as are predicted by the genetic model.

Essentially, the reason that the,regression phenomenon by itself does

- -

~ .

. |
not prove genetic difference between populations is that even if one grants ~
M {‘ . ‘\ -

Py .
the same degfee of heritability of a trait within each of two popilations,

and even if the heritability fs very high, it cannot be inferred with certainty

~
N [

‘{hat the difference between the populations has a genetic component. It could .

14

be all environmental, or all genetic, or an}thing in between.

~

It is generally agreed that heritability within-groups, hfl, has no ) .
. .

logically necessary implication for heritability between goups, hg. This does '
: ) . .
not imply, however, that there may not be probabalistic implications of h% for

hi or that there is no theéret{cal connection whatsoever between hé and ig:

~ )

‘

ﬁgiven knowledgé’of certain other parameters. s .
N [ u .

|
i
Generallx,'for highly heritable characteristics within groups, pheno- ’ yd
¢ '

Aypic mean—differences betweéen groups also show a heritable component, e?en .

’ v

- when there are obvious environmental differences bétween the groups. Ofﬁen .
- . .. » -
o thé;e is a p081t1ve correlation between genotypes and the env1ronmenta1 ﬁactors

-‘ Ky

| - R
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most relevant to the characteristic, e.g. skin P atfon and amount, of expo-

sure to ultraviolet radiation. ‘ /

Instances are.rar& where the direction of genotypic means is the opposite
to that of the phenotypic means; more often phenotypic and genotypic means are
positively correlat;a?\\lj\!izﬁigjgroup ritability is high (i.e., greater

than 0.5), one must hypothesize a large ironmental difference than a genetic

difference to explain a phenotypic difference between "group means, unless one

* S
also posits an additional hypothesis ‘that the mean difference between groups ig

-
-

due to environmental factors which are not the same as those responsible for

-
1

environmental variance within the groups.
( i

' A reasonable presumption {though certainly not proof) of genetic group

. B~

differences seems to be related to the magnitude of the group difference and
1

.

» 2

the"heritability of the trait in question, as seen in the fact that few per- .
sons believe that the average differénce }h stature between Pygmies and Watusis

is not largely génetic, despite thieir very different habitats, diets, and cus-
. £

toms. The fact that the group mean difference is large ggelative to the stan-

N . e “
dard deviatioff within groups) and involves a trait of very high heritability,

makes it seem reasonable to bi&ieve that the group difference is:largely .
genetic. (I know of no other evidence that it is genetic.) The same
kind of '"reasonable hypothesis' must also apply to othér'characteristics,in-

cluding behavioral traits, in which there are substantial phenotypic differ~

.

ences and substantial heritability within groups: althoughzggf course, the

degree of plausibility will depend upon the magnitudes of "‘ group difference

£ ) Al

and of the within-groups heritability of the trait in question, ag well as
., ) +

upon other factors such as the nature and extent of environmental differences,

- .

if thése aré known and their causal relationship to. the trait in question is
- L3

‘\3‘1

established. ‘ ‘ /

2
.
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Formulation of Between-Croups Heritability as a

Function of Within—G}oups Heritability, N

The geneticist Jay L. Lush (1968) proposed the following formuta of the

relationship of between-groups heritébility, hg (i.e., the genetic fraction .
- ¢

of- the variance among the phenotypic group means) and the heritability in the

Y \
whol&population (i.e., the combined groups):

1 + (n-1)t

-

-1
bg - n2 (’ 1+ (g-L)r . | (1)

—

where h? is the marrow heritability in the whole population

n is the sample size ’ ~
LS

r is the intraclass correlation among the genic values (for the
- . i1

particular character in question) of members of the same group.

t is the intrac{gsé/correlation among ther phenotypic values of the
°

same group. :

g When n becomes large, .
1 . [P

1w N
e
3>
[\ ]
~
la]
S~
et
~
\
'
~
N,
~

. -
3

-

The heritability within groups, hs, can be expressed as:




! 4
. ’ ~ L ~
From Equations 2 and 3, the geneticist De Fries (1972) derived the following , )
. - !
formula for the heritability‘between groups: -
o ! / D
. /
’ - /
. 2 o~ (1-t)§ ) //
- . : ‘, "__B = (1-_!')2 . )'// (4) ‘ y
. / T 2 .

G_\If there is a positive correlation between heredity and environment,
] .
Qﬁ\ this expression underestimates the heritability of the group difference. If
{ J

f

- : . . 2 . :
the correlation between heredity and environment is negative, bB is overesti-

o

‘ mated by the fofmu\;. The relationship of between-group td within-group .

3 N .

. ) /
heritability for two groups with equal variance, normal distributions of the

trait, and a mean difference of one standard deviation, can be shown graphically

. n ’
as in Figuré 1. , J
N N /
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S Bemw ecn-gronp hertabiliy expressed os u funcion of within-group heritubility and
! the geneuc correlution of members of the same group-tr) See text for explunation.
(From McClearn & De Fries, 1973, p. 300.)
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) Thz/formula/gs obviously only of theoretical intereft, since we lack

»

/
. informa

s

ion z;/one of the parameters, r, the intraclass genic correlation

N
in question. Thus the formula ge£§/us nowhere, unless, of course,
A

ond wlshes/fo speculate concernlng the probable value of r. But this is the

’/

very poingt in question. If the groups do not d1ffer at all enetlcally, I %ill
y } ¢ &

% e, . L 3
be zero and h2 ¥ill be zero. For groups whose means dlffer by one standard

-~ onfiage
.
'y,

jon, the Ehenotxglc 1ntrac1ass correlation, ty is‘O.ZO. (The intraclass .

) N . R . e . f“l’*
correlatiyn t = .20 is most easily obtained from a one-way analysis oﬁ variance s

“f

N
- f * »

devi

“ \:" (SR
\ . -

1f the gYoup mean%:differ by 15 1IQ pdiéfs ‘and the 5 within each group is 15 1Q- . .

. :r ,

X 4 ' .
points. then the between-groups vatiance Og will be.(15/2)2 = 56.25, and the , ]
) ‘ ‘ 4
within-groups variance Gi,will be 152 = 225. “%Phe intraclass correlation is !

=2/ + oby = 56.25/(225 + if7p5) = 0.20). ' T

H

" \
- i - -
\ , . .
\ ’ : ’ ’ © Py
\ ' :
s B

- \ - -

A . . -
The genic intraclass correlation‘r, however, is unknown. Unless ona .

~ -~ e -
.

assumes that all the genetic difference betweén goups in the traitlof interest
N e . . ,
is purely a result of random genetic drift (whicﬁﬁaffectg all gene loci equally, °
on the average), there“is no way I know of to estimate r for any part1cu}ar
<

I3
o Ly 1)

polygenic trait. And’the traits in which'we are most 1nterested psychblogically

\
probably do noc~1nvolv//:kc1u31ve1y neutral gehes. If they did 1nvolve only, ‘

B s

" neutral genes and the trait weré h1ghlx/polygen1c, then there would be no 2 .

Q
+ reason to expect any appreciable systematic genetic difference between large .-

population groups. ,The gize of r yil f course differ for vaY1ous téaﬁtsa :RQ ‘Xa,“, -
.-\..,".: T I [ ‘ / W .
which have been subJected to different selection preSsures over many generat1ons.

-

Thus it is pointless to try to estithe r for one‘gharatteristicwand expect it 3
N ~ - .

to be generalizable to others.1 The De Fries formula therefore is useless

- RS

' [y




Lempirically.' Those who believye there are n$ genetic differences will say
B »/

= 0. If one makes - thg unW?rranted assumptlon that genetlc group differ-

-
I

ences até not confounded with environmental differences, then it might be
,}nﬁ - 3 - '
. said that r = glbz (where EZ is the heritahility in the whoYe populati?n).

And if one makes the assumption that the between-groups environmental effects

.
7 :

are of the same nature as within-groups environmental effects, S§§ could say .
{ ¢ .

2 - . - . . .
that r ='h"t. But without making that assumption, which is cruc1a{/{o the

- \ ~ ~ ) ‘: \

2 s . . -
whole argument, we cannot know h™ in the combined populations, either, since

P

this 22 is a function of hé and bg, and it is hg that we can't determine fog/
xt e lack of kqowing r. Because of this lack, wd myst conclude that, at present '

A

attempts t§ infer theggagnitude of hefitability between groups is a bliad
\ * ‘

» al'le)}. . ’
. . ' T

PR

Within- and Between:Croups:Environmentai Variance., A knowledge of

- i
-

the hefitaSTTftr of intelligéhce within each racial group places

straints on the magnitude of the mean difference betwee
- - M ’

groups /that can be
accounted for in terms of all the environmental factoys that qéﬁtribute‘ﬁo

4

%e?rly in a 3

‘saries of points, uging the well establlshed Whlt ’Nggro //fference (1n :
les

variance within groups. The argument can be expres ed mosb

th;\U /Led States) of one standard deviation, as/an ex

-« -

.

$

[ , l. If the heritability h2 of IQ is 0.

g

) P
ion of the total evidénce),

. -
- 3,

. . thén the proportion of IQ variance attributable to enV1ronmenta1 factors is
T 8. -\.-,}-- o N R kT o

w - 2. ,
b * I=h"or 0.2 to 0.3. "'The standard dgg}gtioh F‘ the | total environmental'compoﬁént
p !

%]
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of 1IQ thus can be calculated to be about 6 to 8 IQ'points (i.e. if ¢ of IQ ) RN
, 5

. . . 2 . ‘ :
is 15, the variance is 15° and the proportion of environmental varjance would

. be 0.2 x 152

= 45, so the standard deviation Qou}d b? ng-% 6.7).
2. If one assumes similarrheritability of fQ in the Negro‘Population,
the standard deviation of the environmentgl component'of IQ is aﬁout the ,same
“as in ;he white (i.e. item 1 above). (Ih; evidence for IQ heritability in \
Negro éopulations, though not strong, does‘not suggest that hz difgérs appréj
ciably from the estimate in ghite populations.) ‘' The existing correlations for *
. " ’
twins and for siblings are higbﬁy simiiar for Negrbes and whites. This doeg,ﬁ
. .

X ! A . .S
\{, not prove that the heritability is the same in both groups, but it makes ith/
N \’v”

: the most likely hypothesis.

- 3. If white and Negro populations differ, on average,by some 15 to 20

.
' ’

\ IQ units, :as the ﬁreponderance of'EBg.evidence indicates, then, given points

W\i and 2 above, if it is hypdthesi;ed that all of ;Hié ;ifference is environméntal,

’ Et AUsp be conclﬁded‘th;t‘the groups‘differ by about two to three standard devia-
ti;ns inall the nongeﬁegic sources of variance’thaf makg for IQﬂdiffeﬁences
Qithin the gfoups. Few would claim th;; the micfo-environmental factors that
constitute t£e within-famiiies Variance (e.g., birth/gr@er) should be included

-

among the’ causes of the averége difference between populations. It is the .

gsources of between-famili'es yvariance, i.e. the kinds of emvironmental factors

L3
.

agﬁecting all members of a fémily, that contribufé to social ¢lass and racial

'

. R R ; ) L2
group differences in IQ. The betweén-familfes environmental variance is about
one-half to two-thirds of the total environmental variance within rdci@l groups.

. . N -
0

This means that Negroes and whites, dn average, mdst differ by some 3 to 4

.7

standard deviations in such environmental influences if the standard 15 to 20 Co

N .

points IQ différenc% is to be exp}é%ﬁed entirely in ‘thesge terms.

' ' .', »- Iy .- ~ ]
4, A variety ‘of socioeconomic‘indion, singly and in combination, EHHicate s,

» -
. L S . N . .

bt ‘o
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. . CW
that the average White-Negro difference in this respect is about one stanqafd
deviation or less--far from the 3 or 4 standard devi;tions of environmental
difference that must be postulated by a strictly enviéonmental hypothesis of
the White-N%gro IQ difference. In tetms of.these measurable (an& potentiall§
manipulable) kinds of environmental:factors, studies of adopted children sug-
gest that moving one standard dev%gtion up or down on the environmental scale
pushes the child's IQ up or down some 6 or 7 points. Hence these kinds of

environmental factors can account for only about one-third to one-half of the

hY

White-Negro Ideifférencg. , ;
* N N R . . . 1;
As one example, we.can look at a study by sociologist Jane Mercer (1973),

which includes an exceptionally detailed rating of environments of large samples

of white and Negro school children.

N

The measured environment variables are:’
]

» e N

(1) Mother's participation in formal organizations (i.e., organizations of’

”Aﬁglo" society), as an index of exposure to cultural materials, values, etc.
of Anglo society. (Céns%sts of 5 different measures.)
’ Ty . 1
(2) Minority neighborhood vs. "Angla neighborhood.

>

(3) CulturaI}ba;riers, e.é.,fluency of mother's English, knowledge of

school, etc. .

N . N
(4) Sociceconomic Status. An index based on the qccupational status of

L4 -

the head of hous&hold and the total years of formal education.

P

(5) Urbanization--the extent to which child's parents were exposed to
: ¢

American urban’ society during their childhood.
: o L

-

(6) Home ownershdip.
(7) Individualistic achievement values--baséd on a composite of several

questionnaires of values 'intended to assess the extent to which "Anglo" valueg .

A -

had been internalized .by the mother. .

- 28
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, (&) Family structure, e.g., whether child lives with both biological parents, etc.
(@) Anxiety. (Sarason's Scho%é Anxiety Scale)-~15 items assessed in an

interview with child.

~ - .

The multiple correlation (corrected for attenuation) between these 9 vari- )
ables and Full Scale WISC IQ was 0.44 for Negroes and 0.37 for Whites, account-

. ing for 19.6 and 13.6 percent of the IQ variance, respectively.

It is likely that these multiple correlations chlude more than just
- environmental variance. Some degree of gengtic correlation is almost certainly

involved in the multiple R between these environmental ratings and IQ if one

-

acknowledges the compelling evidence for a genetic component in socia1<c1assA
k] '
LS ~ ;
IQ differences within racial groups. So the multiple correlations of 0.44
and 0.37 in all probability considerably over-estimate the true correlation
o d . t
¥ . -

(i.e. independent of genotypes) between this set of environmental measures

1
s

and the Weghsler IQ. (Also, remember that a multiple correlation to some

extent capitalizes on chance, and when cross-validated in another sample the

Z
same regression coefficients will yield a somewhat lower R.) It is inter-

-

M >

! 2
esting that Mercer's R” (the proportion of variance ‘attributable to ratings -~
cy ~

, of the environment), even though it very probably contains genetic variance,

oeg not exceed the proportion of environmental variance generally found in

eritabi}ity studies of\IQ based on twin and other kinship correlations,

- ~ - . -

il. e. 1-_}_12, which is about 0.2 to 0.3.

Thus these environmental indices, which all together account for about

2

6% of the IQ variance (i.ev BZ = 0.4° = .16) within racial groups, if applied

. to the between-groups variance (which in Mercer's samples is f1.30/2]2=.4202)

~

yields 0.16 X 0.4202 = ;06702. On the IQ scale (with 0 = 15), this is equi-

A}
valdnt to -about &4 IQ points out of the averagé 15 IQ points difference

between the racial groups. (Mercer triés to explain the total IQ difference

. | | 29
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by partialling out—;iig;\ffifistically controlling’ variables which are very

—

1fkei§\ﬁighly&sgr;e1ated with 6;;€ﬁtal\genotyges for IQ _e.g., occupational

statug;gnd'education] and with race .e.g. living in a racially segregated .
5 -

P IN A
. o - - . . . I
. neighbarhood] ). So we arrive again at the conclusion that environmental indices .

N

éécounting for much if not all of the available environmental Veriance in IQ
within racial groups, accounts for only about a third of the mean difference:
between the racial groups. ‘
5. In the face of this anélysis environmentalists must hypothesize -
thé existence of as yet unidentified and unmeasured factors, which produce
IQ differences between racial groups but do not contribute appfeciably.

» -

to IQ variance within groups. Since no one has clearly specified the nature
€

of these factors, I shall simply label them "factor X." "Factor X" is purely;. ;
ad hec, invokéd to explain the IQ gap still left when known, measurable

environmental differences are taken into account. Notions such as "racial

alienation,'" "white racism," consciousness of being ‘a minority, identification

with a historically mistreated minority, etc. are attempts to characterize

= ~

factor X. While these factors may exist, it has not been shown, independently

of the particular racial difference which they are invoked to explain, that

’

- »

H
they have any effect on IQ. And one may wonder why they do noé apply to bthe;

.

minorities, such as Jews and Orientals, who also have been subjected to discri-

- mination, etc., but who score at or above the national average on standard

.

tests, or to American Indians, whose environmental deprivations are the most
severe of any subgroup in the U. S. but®whose performance on tests of mental

ability and scholastic achievement is more or less intermediate as compared \

) - -~ -~

to whites and Neéroes. .

. ' .7 30 '
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Psychometric Evidence

? --

Although the discussion of racial differences from the standpoint of

evolutionary theory and in terms of abstract principles of biometrical gene-

~

tics can be carriedon in gener;ﬁlterms without reference to any particular
. 4 ) . .
racial groups. when we are faced with the prospect of actually making measure-

ments and testing hypotheses we must get down to specific cases. At this®point,
L

~

understandably, there is often resistance or reluctance to our proceeding fur-
ther. Whdt may seem reasonable and intellectually acceptable in the abstract ‘

may seem odious and emotionally unacceptable when it comes down to specific

-
A

cases. R ¢ : ~

-

It is a fact that the study of racial differences in mental abilities

] i -
has focused much ‘more extensively on sub-Saharan Africans and persons of Afri-

-

can descent than on any other groups. Bibliographies of research on other

~—\~///;///_, racial groups are extremely scant by comparison. Because of the great technical
: v

and theoretical difficulties and uncertainties involved in the genuine cross- \
(

cultural testing of abilities, where language, customs, values, and the whole
~ ’

way of life differ markedly between the groups being compared, most investiga-

tors in differential psychology have chosen to study different racial groups
which share a more or less cé;ﬁbn,culture in terms of language, exposure to

formal education, the forms of employment, and the cognitive demands asso-

~ r

ciated therewith. The major racial groups in the United States, at least in

recent decades, probably come closest to these criteria. |

~ A L3 .

Numerically, Negroes are the largest of such racial.minority, groups in

the U.S. population. In, recent yé€adts é‘good pé;t of the motivation for the

¢

-

psychological study of Negro-White differences ‘in mental abilities has stemmed

from the conspicuous and seemingly intractable differences in scholastic per- .
L) 3

formance under fairI; equal instructional 'conditions, and from the relat{vely

—

- % |
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large percentage (more than three times that of whites) of Negro youths who
fall below the miq&pum mental qualifications for induction into the armed’
forces, even when eqﬁgied with'the average white youth in amount of sehooling.
This if naturally a sensitive subject, iérgely because of the history
of racial discrimination in the United States and the Negroes' struggle to
achieve equaiity of civil and political rights and opportunity for education
‘and employm7bt. Inferences about intelligence differences, whether measured
by tests orfmanifested in scholastic and occupational performance, are viewed
with dismay by many,'glso: I belie;e, because the vast major;ty of people cor-
rectly peréeive what might be termed the '"threshold" property of intelligence.

That is to say, -for many occgpations in .a technological society, there is some

. threshold or level of intelligence below which the ability to perform success-

. «fully is extremely improbable. There is a threshold of intelligence below

f which failure in school, as.presently constituted, is virtually certain.  And

there is a threshold below which individua}s are.generally perceived as severely
handicapped, socially as well as educationally and occupationally. /Almost no

other handicap--deafness, blindness, lameness, physical deformity--seems as
generally overwhelming an impediment to achieQement, gself-realization, and what
most persons think of as a satisfying life, as a very low level of general ,///
intelligence. We therefore naturally resist acknéwledging evidence that a

substantially larger proportion of some particular socially identifiable group,
. ™ .

[

than of another group, falls ﬁelow these various thresholds. The regrets and

sympafhies aroused by this perception, combined with feelings of guilt over .

deeply deplored historic injustices such as slavery and discrimination, has ¢ ’

¢ ki
resulted in afcommon tendency in our thinking to transform thése closely asso- .

+ ciated feelings into cause-and-effect rationalizations. It predisposes one ] S

to uncritical acceptance of explanations of certain racial differences in

.. 32
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Y

cognitive abilities as due wholly to past or present social injustices, dis-
crimination, poverty, and the exploitation of one people by another. Such

concepts can be rich grist for political propaganda or goads to social action,
but they are exceedingly remote from the kind of theoretical framework and

>

fine-grained analyses of data that are needed if we really want to understand

«

the existing evidence on particular racial differences in specific abilities.

Let us review briefly some of the main findings of psychometric research

in the two groups that have been compared most extensively, viz., American

' Negroes and whites. \
- 1

‘Magnitude of the Difference. Since mental abilities are seldom measur

on an absolute séale, it is customary, for most tests, to describe the units
of measurement in terms of the standard deviation of test gcores in some repre-

sentative sample of the population under study. Raw scores (i.e., number right)
/

N . on mental tests called intelligence tests are usually converted to an IQ scale,

with a mean of 100 and a standard deviation og 15 in the normative population.

White-Negro mean differences are most often expressed in units of the

standard deviation within the normative pdpulation or within the white compari-

) .
-

son group, which often amounts to about the same.

The magnitudes of the White~Negro test differences in all of ‘the studies

.

reported in the literature vary mainly in terms of several factors: age of the

subjects, nature of the test, geographic region, and representativeness of the

samples. . . . '

-

» L4

Age of Subjects. Tests devised for assessing the development of children

under two yeérs of age capnot be called intelligence tests, if by intelligence
we mean the general factor common to performance on all compleX~éggnitive tasks
f :

in the age group8 above three ‘or four yeafs. Tests of whatever kind adminis-

tered below two years of age show little or no correlation with cognitive tests ..

ERIC | , C | L
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administered in later childhood and beyond. The infant tests, such as the

Gesell, Griffiths, and'Bayley scales, are reliable measures of early neuro-
~ .w:"« . .

muscular and sensory maturation and coordination. In the functions measured

by those tests, Negro infants are cofisiderably advanced as compared to white

infants, up, to 15 to 18 months of age. Thig infant precocity in motoric

developmént has been noggd also in a number ofzszudies of African infants,

- o -
e »

agﬁdgll.as in Negroes in the-U.S.’ In‘terﬁs of é'develdpmental quotient, with —_
“a mean of 100 and standard devia;ion of 15, such as provided by the Bayley

scale, the White-~Negrq difference during thes; early months is of the order ?f-

10 to 30 points. Thd largest difference; on recérd éa;or Afri;an infants and

u.S. Negraés in poverty areas in the South. This Negro precocity is algo evi-

dent in physical indices of skeletal and neurological maturity at birth. There

is also som% evidence of Negro precocity in the earliest elements of langu%ge.

development, which is intimately related to motoric maturity. (Docgmentat#on "

-

of ‘the research on all -these points is given in Jensen, 1973a.)

v, .

By two years of age, the White-Negro developmental gap disappears. As

H
the mental test content becomes more highly loaded with g (i.e., the general

l"
intelligence factor which accounts for most of the variance in complex cogni-

tive tests in later childhood and ﬂaturity) with each succeeding year, the

»
o

growtﬁ curve of the average white child overtakes that of the average Negro of
the gsame age, and, by four to five years of age, the difference between the
t:4

groups, provided the tests are highly g-loaded, amounts to about one standard

deviation, equivalent ta 15 poinﬁz on the IQ scale, in favor of the white group.

In‘ggloaded tests the White-Negro difference, expressed in standard deviation

or 0 units does not change aftqr four or five years of age. I would speculate

Jthat this same difference of about 1 ¢ would be found as far down the age scale

-
t

"as the g factor can .be measured. Tﬁié\hypbthesis could be tested by comparing ;

.
w
1 S




‘the grdQEj:Ep:%erms of factor scores on the g factor rather than in terms
of factorially complex test scores which have a diminishing g component as

one moves down the age scale.

The fact that the Negro 1Q deficit does not change at all beyond age >

>

. five, relative to variation within_either the White or Negro group, is of
considerable theoretical importance. One of the main pillars of environ-

<
mentalist explanations of the-Negfo IQ deficit i§ expressed by the so-called

-

_'""cumulative deficit" hypothesiji which holds that environmental disadvantages -

act like compound interest in producing a cumulative deficit in Negroes' intel-

J \

lectual development. It has already been mentioned that Negro IQ declines from

age 2, when it can first be measured, to age’ or 5, after which it remains

'

constant. This decline could be due to a cumq}at%ye deficit associatéd with
/ . ﬁ

certain environmental lacks, or it could be due to the increasing g loading

of intelligence test items betwgen 2 and 5 ygpﬁglof age. (By aée.S the g

) R

loading of intelligence tests like th%is}anfordrBinet already closely approache%
. R -
its asymptotic value.) If the deficit were'enJironmental, however, one must ‘)
]

.

wonder why it does not continue to cumulate be}ond age 5, when children enter

-

school and are just becoming aware of the socipl milieu which environmentalists
! .
claim contain many of the key ingredients tha# depress Negro IQ @hd scholastic
g |

.
performance.

i
kY

_ As important 48 the cumulative deficiz’hypothﬁsis has 'been to the environ-

¥y

2 .

mentalist ﬁrogram, I have not found any evid nge to Support it, and much evidence

'

that contradicts it. Most studies of cumulative deficit have failed to contrél‘

A

—for-possible demographic artifacts, such as differences in the populations
sampled at various ages. But what is methodologically perhaps the most rigor-

ous study of the subject, based on the IQ differences between younger and older

£
1]

siblings within the same families, using all the families in a California school

! / - ' ;-' 35
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district with children between ages 5 and 12, and controlling for family size
and birth order, there was found statistically significant evidence of a pro-
gressive deficit in verbal IQ requiring reading ability, but no evidence what-
soever of a cumulative deficit (as indicated by a zero difference between IQs

1

of younger aqd older sibs) in a nonverbal, highly g loaded IQ test (Jensen,
1974a): Interestingly, the average White-Negro difference was at leasz as
great on the Nonverbal as on the Verbal IQ test. The fact th;t the oqe“s;an:
dari deviation Negro deficit in nonverbal IQ;is stable after age five, means
that its causes, whatevef they might be, must be sought in factors whose

influences are already fully estﬁﬁkished before school age.

Nature of the Tests. The size of the White-Negrohdifference also

N

depends upon certain properties of the test. Contrary to popular belief,

4
verbal tests do not yield larger differences than nonverbal, and more often

v
-
-

the reverse is true. However, my study of this matter leads me to believe
J‘\ *5% ’
that what little difference there is between Negro deficit in verbal and non-

\ < »t
verbal tests is not in itself of fundamental significance. Verbal and nonverbal

test batteries often reflect varying admixtures of two, more“fundameq;afn

classes of abilities, in one of wﬁichkNegroes show little, if any, deficit,

. 4

compared to Whites, and in the other of which Negroes show their greatest

i

deficit (with the exception of one special ability, viz., spatial visualization).

4

I call these two classes qg ability Level T and Level II. Level I consists‘of

abilities Quqh\gg_ihgpklterm retention of visual and auditory inputs, memory

span, rote learning, and the like. It is characterized by reception, retention,

-

and recall on cue, with a minimum\of merital manipulation or transformation.

Tests incorporating these features more or less exclusively can be made as

»

demanding and difficult as one likek. They can require every bit as much of

!

the subject's attention and effort ag any other kind of test. We have used a .




variety of such Level I tests in White and Negro samples and find little or
4 . . ’ /
no racial group difference relative to the individual variation within groups,

L : N - e A
which is considerable. Thus, an inteligence test that contains some ;}gms //’/////

-

which can be acquired merely through .familiarity, by repetitfon or rote learn-
ing, such as simp;; factual information and concrete vocabulary items, wilf\tg\ . o
that &xtent reflect Level I abilityf ‘The Stanford-Binet and ihe Wechsler tests
include some almost pure Leyel 1 éests, such ag digit gp;n memory.: And to the
extent a test is lqaded with Level I, it minimizes the Whife-Negro difference.

Level II ability involves mental manipulation and transformation of

inputs in order to arrive at a satisfactory output. This means discrimipation,

generalization, comparison, planned or'éqél:ggieﬁted search of immediately

present stimuli or of stored memories, abstraction, classification, judgment,

. .
induction and deduction involving concepts. Level II is much the same as what )

-
s

Spearman termed g. The moment any mental manipulation, transformation, selec-
M /

tion, or comparative judgment is aroused or demanded by the stimulus input,

Level II or g enters the picture as a source of individual differenceé in -the

- ’
‘\\

response. It is, of course, a greater BSource of variance the mo¥e the task

calls for Level II processes relative to other sources of variancef such as .

Level I processes, sensorimotor abilities,'attention, effort, and the like. - .

o

1

Test items that call for problem solving with novel materials, as con-

trasted with items that require recognition or recall of previously learned
'
material, are the best measures of Level II, and they are the items with the

highest g loadings when tests are subjected to factor analysis.. Items such.
2 R .

"as those found in Raven's Prog}essive Matrices 'test are almost pure Level II,

for example, while digit memory (f.e., repeating a string of digi}s immediately

-
[

after hearing them spoken at a l-sec. rate) is. almost pure Level I. As soon

»




oy
as we introduce some mental manipulation into the memory taoz, however, it

-

takes on some Level II loading. It has been found, for example, that in a‘

factor analysis of a number of Level I and Level II tests, forward digit span
had ne#rly all of its factor loading on the Level I faqu%, while back-

ward digit ‘span (i.e., reciting the digit series in reverse of the order of

A T

presentétion), had its factor loadings divided between. the Level I and Level II
factors, with slightly more on the latter. " White and Negro groups differ most

on the Level 1I factor and little, if at all, on Level I (Jensen, 1970, 1971,

1973c, 1974b).

A thorough survey of 382 studies involving some 80.different standardized

intelligence tests on Whites and Negroes shows an average difference of about

one standard deviation; the great majority of the group mean differences are

Setween 10 and 20 1Q points (Shuey, 1966). All of these tests are predominantly

& loaded, but many include other factors as-well. \\‘

Attempts to show differences in the ability profiles of Whites and

Nd#groes on tests of Verbal, Numerical, Figural Reasoning, and the like (e.g.,
Lesser, Fifer, & Clarke, 1965), 1 strongly suspect,, are merely derivative, secon-

dary phenomena reflecting the d}ffergnt Level I and Level II démands of the

various tests. The available evidence does not appear to me to support the
\ . .
interpretation that Whites and Negroes have different profiles inthe so-called

Primary Mental Abilities themselves, except in so far as measures of these

abilities gaﬁnot be divorced from their LeJel I and Level II demands. But |

there ig ofie important exception, viz., spatial visualization ability.

A number of studies suggest that Negroes perform further below other .|

-

groups (Whites, Orientals, American Indians, Eskimos) on tests of spatial

visualization ability than on tests of any other ability. This has been found

»

in Negroes of the West Indies as well as o§ the United States. The same tests

.38 |




givenm ‘to African Negroes show even lower scores, but they are n?t appreciably,

lower than a variety of g loaded tests which do not require spatia} ability. ‘
Spatial ab{lity has long been suspected oﬁrbeing sex-linked, since it

is the only éﬁp of Thurstone's seven Primary MentaL‘Abilities which consistently

// shows an appreciable sex difference. Only about one-fourth of ‘females exceed

the ma1e<médian in tests of spatial ability. Since Bock and Kolckewski (1973)

— .
- — .

have now demonstrated by quantitative genetic analysis that spatial ability
is influenced by a single X-linked recessive gene, it is important from the :

genetic standpoint to see if this fact can help to explain the findings on .

i
S

spatial ability in American, West Indian. and African Negroes, and on the

‘

direction and relative magnitudes of‘sex differences in spatial .ability, as ) ,
: & o \

compared with other abilitiés, in Negro and White groups. . The present evidence,

such as it is, appears consistent %ﬁth the X-linkagg of spatial ability and the

additional fact that the

.

20 to gO percent admixture of Caucasian genes in

American Negroes came largely from male white ancestors, thereby resulting ir

the introduction of proportionally about one-third fewer X-linked than auto-

. somal Caucasian genes into the American Negro gene' pool. A rigorous test of, /

c s ¢ .
this genetic hypothesis, however, awaits additional data (Jensen, in bress). .

. -

’But it is of interest that quantitativé genetics already has a theoretical .
. . _ R
model, ip the mechanisms of X-linkage and recessivity, that appears capable

v ’

- of predicting the findings on White-U.S8+ Negro différences in spatial ability

.

and EheLr interaction with sex differences in spatial ability. Environmentalist
explanations of these facts at present would have to be especially ad hoc, and

* {would probably encounter difficulty with the fact that spatial ébility, unlike

& loaded t®sts, has relatively little correlation.with socioeconomic status ¢

within -racial groups. . : * ..k N
; ) o ’ .

Tests of scholastic achievement generally show slightlf’smaller’Wh' e~
! ;

. [ | . il .
Negro differences than most standard inteligence tests. This seemé. surprising
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Negroes follows much'the same regionél gradient as IQ variation, from the De7p

4

vooE
\ ',‘ \
; Y %

“to many, but is consistent with the idea that some scholastic knowledge and

{
and skills, such as spelling and mechangcal arlthmeglc, are partly acqulred

A ’. -
“

by Level I processes. Scholastic tests which require the student te reason

A
. - .

with his specific¢ knowledge and skllls to solve novel problems, however, ﬁéi
i : T
very highly corgngted w1th general 1ntellig§?ce test$, and even with non~- *
p .
verbal tests of F-3 when a}l the testees have #gd,the same number of years of N

¥
schooling. 7 /

Geographical Region. The nationwide test%%ﬁ of youths for induction

into the armed forces.clearly reveals regional differences in intellectual

ability, both for Whites and Negroes, though the regional differences are

con§idera51y larger for Negroes than for Whites. The White-Negro differences o
in various regions vary from the overall white.average the equivalent of about
10 to 20 IQ ppihfs. Negro IQs are lowest in the South and Southeast and there N

A}

is a gradient 4f increasing IQ as one moves further North and West. There is 4

a similar, though less proneunced, gradient of IQ in the White population.

This regional variation in IQ appears to be mostly a regult of past seleétive ?'

migration associated with economic factors and employment opportunities

making different educational and intellectual demands. It is of interest from

our standpoint that variation in the amount of Qaueasian admixture in Americaq/
. . i

South, with close to 10% Cauca31an admixture to the North ana\gest with abépt .
' T
20 to 30%, and the Northwest as high as 40% (Reed, >%Q) !Since practically ’

all the Caucasian genes in(the American Negro gene pool\bere introduced dur !

idg the period of slavery, which was confined to the Séuth,\the present )

regional variationvis undoubtedly due to selective migration. It is si%”ificant \\
q '

-4 . . y
that IQ and amount of Caucasian admixtu%e in Negroes parallel one anofh#r in )

] i , j :
geographical distribution, and that both ofrtheie/yériables more or le%s parallel ,

4

co v 7. 40




~ .- N -
.

the regional variations' in the IQ in the.White population. , '\
| B <

—~

Representativeness of the Sample. .Whife-Negro comparisons have been .

. - . . _ 5. s
reported where .one or both groups are atypical samples of the White or Negyo

I'd . N
populations of a particulaﬁ.locglity. 'Cbmparisons of White and Negro prisoners,
juvenile delihqueﬁtsL d patients in public hospitals, are examples. Such

biased samples usuadly reducé the racial difference. The most frequent type . -
. o

of biased sampling is the matching of the racial groups on some index. of

.
socioeconomic status (SES), such as income and occupational and educational

’ .

level. Such matching of the racial groups generally reduces their IQ differ-

4 -
4

ence by about one-~third of a standard devéation, more or less, depending on how

) ~
many IQ-correlated factors/enter 'into the matching. It alsé—depends, in the
. ) )
3 . <
case of children, on whefther ohe matches Negro and White children at the upper
— - r I

or at the lower end of the SES scgle. High SES Negro and White ohildren differ

-
E

more in IQ than groups matched for low SES. In a review of the 33 studies

1ﬁ2fore }965, includiné a total of about 7900 Negro and_%BOO White subjects,

in which White and Negro groups were of comparable SES, Shuey (1966, p. 520)
. ra . - Y

concluded: "The consistent and surprisingly large difference of 20.3 IQ points

v \
«

- - .
separating the high-status whites and. high-status colored is accentuated by

3 —

the finding that: the mean of the latter érodpsﬂis 2.6 below that of the low-

Pd i =) R - , ’ ‘ ) )
_i status whites. It is,probab14 that the home, neighborhoo@i and'fchool environ~ \

ment§ of the whitefénd.colored lower-class children tested are more nearly
alike in their stimulating qualities than are the home, neighborhood, and

school environments of the white and colored upper and middle-class. childrén; 4
. ' . , . <
but it‘spems improbable that upper and ﬁiddle-class‘folorgd children would

have no more cultural opportunities provided them than white children of the
lower and lowest class.' Three moré recent studies ipvolving large samples

. & . 1 '
also found low SES White childrenvtq have slightly higher IQs thamr middle and

- . 2
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upper SES Negro children (Wiison, 1967; Scarr-Salabatek,'1971; Jensen, 1974b).

« - e v .
- h ’ 1 &

Z

The Hypotﬁesia\of Culture-Bidsed Tests e

i N
Thé most popular-explanation of these psychometric differences, in whole i
1

or 1n part, is that the tests are 1n some way biased ws to favor Whites and ¢

disfavor Negroes. Since the tests often have been standard1zed on the white
- .
population, it'is claimed that they are culturally loaded with content peculiar
- AR * ‘
to Anélo middle-class experience, although this has certainly .not been the g
8 ey
intention of test constructors.,

The claims of cdlture bias as an explanation of the White-Negro IQ dif-

N
Rur

ference in the United States runs into numerous difficulties. For one thing,

[] .
many of the,tests that show the greatest White-Negro difference show much

smaller differences for other minority groups which are also regarded as dis-

aanntaged or culturally different. ‘On nonverbal IQ tests, which do not,bandi- .

gap'children brought up im a foreign tengue, American‘Indians and Mexican-
’ ‘ B} .

Ameriéans outperform‘ﬁegroes, on the average.  On Raven's Progressive Matrices,
one of the best highly g;loaded nonverbal 1nte111gence.;ests, Arctic Eskimoss

» oL
- v

IS

with their extremely d1fferent ¢u1ture, score at 1east up to the White norms

obtained in Scotland and the Ulé Chinese ahd Japanese in the United States

“at present gcore at least as high as«natlve Wh{tes, and in Calffornia they

- ’

score higher, especially on highly_& 1oaded ndnverbal tests. Moreover{ no one
. i
has yet devised or standardized an 1nte111gence test within the Negro popula-

tion which significantly narrows the, rac1a1 1Q diﬁference, although there have
been gseriou® attempts to do so. ~Yet most intelligence tests originating in.

¢ . < 3 .
the United States can be used in foréign countries simply by translating the

o~ L]

test instructions and verbal iltems into the appropriate language. The trans-

1ated testd retain highly similar wreliability, Jaiidity, inter-item correlations, 4;‘.
¢ L3

’ 7 e

. . ‘ 3 o
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and score distributions as are obtained in the U.S. white population. This
has been the usual experience with the Stanford-Binet ;nd Wechsler tegsts,
. which have Q;en used in many countries with seldom more than translation and
substitutions of a few of the informational items, such as changing "What is

. the popqlafion of the United States?'" to "What is the population of Japan?" in

~ [ .

~\\Fhe Wechsler test. A translation of the Stanford-Binet test into Negro ghetto
d{ZT@qf, however, produced no signficant increment (one IQ point, in fact)
over t?e 1Q obtainéd with ths{standard gnglish version when given to Negro
children most familiar with the ghetto dialect.

Recently, I have conducted intensive studies of culture bias in tests,

+

using large samples of typical White, Neg}o, and Mexican children in California

¢

schools. I will here summarize the main results.

But first of all, one must distinguish between cultutré loading and culture

bias. sA test may contain informational content that could only be acqﬁired

+ ~'within a particular culture. This can usually be determined simply by exami-

7N

nation of the contents of the test items. Whether the particular cultural
content causes the test to be biased with respect to the obtained scores

between any two groups is a separate question. If the test includes only
. ) ) . .

A .
cultural content that i common to the experience of the groups being compared,
‘ * ! .

. -

it will ngﬁ’be culturally biased, assuming that the testing procedure itself is:

{ N .

. not a source of bias. . . . \
)

.

. ) The fact that racial and social class groups differ on a test cannot .

"itself be a proper criterion of bias. Legitimate criteria of test bias are
of two types: externél and internal. Exé%fnal bias is rélated to the predic-’
tive validity of thé test, i:el, hows well it predicts guch criteria as school N
grades, guccess in some specialized Eraini;g, and occupational performance. A S

5

test ig biased if ,the intercepts and slope of the regress of criterion \gg

' . L 7 )' /—43, ¥
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O

measuras on test scores differ significant for the two or more populations

’ -

in question. Reviews of the rese on this point comparing White and Neéro

samples are unequiv Tth respect to scholastic and job performance. There

¢

is a negligibie difference in the slopes and intercepts of regression lines

for Whites and Negroes. A single regression equation preditts equally well

r

for both groups (Humphreys, 1973; Linn, 1973). Interestingly,'the few excep~

tions repoerErin the literature would favor the Negro groups if the tests

€

were used for selection, i.e., the difference in the regresi}on lines is such
v-./

s

that for any given test score Whites slightly out~perform Negroes on the cri-

terion. inlrief: the overwhélming ewidence on the pre&ictive validity of

sgandgra ;ests indicates that they are not biasea against Negroes when com-

p:}q\\\w 2k hltes. (There are too few stddies of otger ethnic group; to permit
7 ‘

B 2 . L3
any geneﬁ%l CQDGlUSLOnS -about them. ) Co 'l -

" ,,'_

[}
1

iglt can, ofmpourse, be argued that the criterion prekdicted by the tegt

-, f
scores is L%self culture blased, and that one therefore needs a culture biased ’

st rmean ‘"""""vww » “

4

test to predidt a culture biased c:;iii}zn (e.g., scholastic achéevemjnt).

Therefdre, one must consider various” internal criteria of test bias. 'These
. : ) N

A .
internal criteria seem especially appropriate for investigating the hypothesis
that a given test is biased for one popuiation when the item selection and

' t
standard&éation were based on a different population. If ﬁhe test items are
- (g
culture loaded, i.e.® they call for specific information acquired in a parti-

’ i

cular culture, and if the cultures of the standardizations and target groups e

Com e

differ w1th respect to the cultural information sampled by the items, this.-
OF
should be reflected in the various internal indices-of bias. I'wi}l list each

of these indices and describe what we have found concerning each one with,
re éect to wﬁIEZ?EEggs cohpariso%s. (Mexican-American children were ingihdea

‘

also, but for the sake o% simplicity I will not. attempt here to summarize
N Y

a4

-
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these resfilts. In general, they differ little from the results for Negroes,

~
’

except that the Mexican subjects do relétively better on the nonverbal matrices
. . .
test and relatively worse on the picture-vocabulary tegt.) All of these
analydes have been made on wﬁat is pr;bably the most cultﬁre loaded of all
standard intelligence tests, the Peabody Picture Vocabulary Test (PP&T)Jand )
. on one bf the 1ea;t culture Aoaded t;sts, Raven's Progressive Matricés.

The PPVT consists dg 150 plateg each with four pictures.' The examiner
nameé one of the pictures and the subject is asked‘zo point to it. The voca-
bulary ranges from'very easy, commoﬁ,and concrete words to }ery rare words. /ﬁ> .
and abstract concepts. The Progressive Matrices consists of 60 plates,each .
with a fiissing part which the subject must select from a multiple-choice set
of six to correctly complete‘the pattern. Items range in c;mﬁlexity and diffi-

. -~
culty from a level that is passable by most’three-year-olds up to a level of

difficulty beyond the capacity of the average adult. Figure 2 shows typical

PPVT and Raveg/items of moderate difficulty. "

v oo ‘ T v e s

. . T N s
o . ‘( < . ' a. !
The subjects in ‘these studies numbered mote than three thousang children

’

fl - . - . " " k LA .
in California schools, about- equally dividqp'?mong the racial groups. (I have

\

presented theée studies in.depaii elseyhere [Jensen, 1974c].)

. ' ,
'

1. Correlation of raw gcores-with chronological age in months does not

O
' ~

differ appreciably fof”Whist and, Negroes on either the PPVT or'Matrices. . =

~ -

v . . .
2. Internal consistency.reliability and average inter-item correlation
. + b4 )

o
. o

of both tests are the same for Negroes and Whites.
v . \ -~
> - !

- 5%

.
‘
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g+ 2. Sample items of.the Peabody Picture Vocabulary Test (left) and Raven's
I;rogressi\{e*ﬁatrices. II’hfe PPVT word for this item is "ceremony." . :
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ot 3. Rank order of item difficulty (as indicated by percent passing} is

4h

- X

-

v

virtually the same in both racial groups. The correlation betwgen P values

(i.e., percent passing an item) over all .items for Whites and Negroes is near

'

perfect, without correction for attengation. (For PPVT, r = .986; for Matrices,
r = .993.) When the correlations are obtained for various subsets of 12 or 15
items, they are still very high (.87 to .99), and the correlations are highest

discriminate most (i.e., have the largest dif-

in those subsets of items that

ferences in P values) between the races. This is the opposiﬁe to what one

-

shguld predict from a culture bias hypothesis 6f the group differences,'which
should lead to the expectation that the most discriminating iéems-would show
the least similarity between the groups‘in the rdnk order of P values. In
many subsets of iteﬁs the correlation of P values between races is higher

than between boys and girls within the sane race, although boys and girls

.

score about equally, overall. Certain PPVT items show more sex bias than
_ . ) /
any items show racial bias. For example, "parachute" versus ''casserole'
A .

‘reflec; different sexual biases in cultural knowledge. The PPVT also reveals

-

culture biases in comparing white school children in Enéland and white children
in the United States. Although both groups .obtain about the. same total score,
some vocabulary items are much easier for the English than for the’ Americans

(e.g., "pedestrian" and "goblet,") and vice versa (e.g., "bronco" and ''thermos").

» “ ¢

Nggro and white groups in California schools, on the other hand, do not show
_ v .
any of thésé marked discrepancies in order of item diffiéalty;
. Py R ot
4. An even moée sengitive index of cultural differences is the corre-
) . .
lation between the itém TE'Qecrements" f&n the two races. The P decrement is

the difference between the percent passing two adjacent items, e.g., 21 - 22,

’

P2 - fé, etc.~J?hus we are measuring the racial gﬁggF gimilarity in the‘eif- .

ferences difff&ulty among items. Again, these correlations are' very high

-

) _ 4’? {7'




i .
) i - . [
) .

(.79 for PPVT, .98 for Matrices), and again the correlation was highest for

the most discriminating sets of items. Correlations between the sexes within

*

. racial groups are not significantly greater. -

5. Items that best discriminate individual differences within racial

-

. groups (i.e., items with the highest correlation wit? total test sco>§9 are

the same items that discriminate most between the racial groups.
. - !
. 6. Incorrect responses (errors) are distributaﬂ in a non-chance fashion

over the multiple-choice dist%actor¥ in the same propor$ions for Whites and

Negroes. There were several significant exceptions to thi's in the Matrices;
that is, on some itemé%Negroes mader different errors than thﬁes. However,

in every such instance it was found that the Negro children's proportions of
‘ . . . : \
responses to the various error distractors were the same as the proportions
. - ( ’”
for white children who were approximately two years younger in chrondlogical

- [
age. Thus it'appean%lthat the few differences that were found between ite -
1

g “and Negro children awmg most clearly related to differences in level of mental

.

maturity ihgn to cultural differences.

7. The matrix of inter-item correlations for eacgjteqt was‘factor
,;nalyégd within each racial éroup to determine loadi gsqof eachlitem on
the general factor (i.e., first principal compongpt) that accdunts for most
of the covariance among alr'thé items. The i;eij fact;r 1oadings‘20r Neg;oes

and Whites are highly correlated, and, mést significantly, the correlation
x " ) .
- is markedly increased when the Negro factor loadings are correlated wiﬁh the <: N

‘ . factor 16adings of Whiges who are about two years younger. ,/In fact, on this . .
, . )y

4
-

index, 6th grade (ages 11-12) Negroes are more like 4th grade (ages 9-10)

) .
’. Whites than like 4th or 5th grade Negroes. (Also, 6th grade Negroes pbtained

. about the same total raw seore as 4th grade Whites.) Moreover, the loadings

M .

';_gf items on the genéral factor within each‘’racial group show a high positive ' ]

I3
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correlation with the degree to which the items discriminate between the races.

In other words, those items which best measure what is common to_all items ‘
N N

within each race are the same items éhac show the largest raéi‘difference.

8. Few if any psychologisfs would claim that Raveg'% %atrices is more
culture loaded than the PPVT.a If the PPVT is culturally biased against Negroes,
then, if we perfectly match PPVT and Matrices items for difficulty (i.e.,'per-:
cent passing) in the White population, we should exéeé;, from the culture bias
hypothesis, that these two sets of items would not be matched in difficulty
in the Neé}o population. For Negroes, the culturally loaded PPVT items should

be more difficult than the Matrices items. But, in fact, we found hp gigni-
) 2

-

ficant difference. Thirty-five PPVT and Matrices items which are perfectly

matched in difficulty for Whites turned éu; to beimatched in difficulty for
N ~ - - N -~

Negroes as well. (This was not true of Mexicans, for whom ' the PPVT'items are

significaﬁtly more difficult, as would be expected ffém the culture bias hypo-
. — " .

thesis.) v

: N
¢ ? NEA

9. Finally,'agghé an analysis of variance to examine the Race X Iteqpﬂ

2 e -

interactions (for both PPVT and Matrices), we found we could, almost perfectly

.

/
simulaté)without-statistically gignificant differences)all features of the

- — .

»

Negro-White diféerences, using entirely White samples. We simply divided the

entire White sample into two groups, a younger group (ages 6 to 9) and a -
glighﬁiy'overlapﬁing older group (ages 8 to*ll). Detailed compag}sons of

these two groups simulate; within the margin of sampling error, the results

< /

of the same_compariscns of Whites and Negroes, when both groups are of the
same chronological age. We have found no feature of the PPVT or of the Matrices

.which distinguishes Negroes from Whites Qho are about two years younger, or

which distinguishes any differently between Negroes and Whigesoof the same

age than between éroups of younger and older ites. 2

- . .7 49 v
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All these findings seem to me very incompatible with the culture bias
. hypotHesis. To maintain this hypothesis .one would have to postulate the addi-

tional and supremely ad hoc hypothesis that the cultural differences between

¢

Negroes and Whites perfectly simulate age differences within the White group,
. with respect to item difficulties, P decreménts, inter-item correlations,

choice, of distractors, and g factor loadings/for tests as diverse as the PPVT

.

and the Matrices. ' \

) .

N ]
In another study in which several mental testsaque administered to
several thousand White and Neéro children by 12 White and 8 Negro examiners,

-~

it was shown that the race of the examiner had no 31gn1t1cant or systemat1c
effect on thellntelllgence test scores of Whlte and Negro pupils (Jensen, 1974dh.
Also,fspecial tests devised to measure attention, speed, persistence, and effort
in the testing situation revealed only negligible differencee between Negroes

7 .
and Whites. I therefore conclude that these factors are an unlikely explana- .

>

v

tion of the large race difference in intelligence test scores.

Another study has shown that administering several mental tests under ot
. . ’ : K
speeded conditions versug no time pressure did not significantly alter the

White-Negro difference, although bgth groups performed better under the more r
lenient condition (Dubin, Osburn, & Winick, 1969). The same study also showed
that pre-test practice on alternate qums of tﬁe tests did not significantlx
reduce the racial differenees. ,

The mdst reasonable hypothesis, it geems to me, is that the two racial : -

4 1

groups d1ffer in the rate and the asymptote of development of the bralﬁ pro-

4 L]

cesges underlying the general factor common to intelligence test items. Com-
parisons of the racial groups across the ages from early childhood to adolescence

on a number of different indices.of mental growth lends further support to
- A Y

: 1
S

this hypothesis. . ' . .E;()

- «
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Consistency .Among DeVelopmental Indices . h . .
j . L R ’ . ‘
The Gesell Figure Copying Test (Ilg & Ames, 1964, pp. 63-129) consists

.
r——

of the Egﬁ‘geometric fotms shown in Figure 3. The subject is encouraged. simply

L

to copy each figure, without time limit. A pencil with an eraser is an essential

5

~

part of the te€sting procedure. The test approximates a Guttman scale, i.e.,

it is like a series of hurdles, in tﬁat, if a subject can correctly copy, say,

the fifth figure in the series, in all probability he can copy correctly all
the preceding figures; and if he cdnnot correctly _copy, 8say, the sixth figu;e,

he will in all probability fail all \the figures that follow it. The test . .
' wr

,- reflects mental development over a range from about age 3 to age 12. When the

¥
‘a

Figure Copying Test has been factor anafyzed along with standard intelligence

testsg, it is loaded almost entirely.on thé g factor.
. , - N ' . % ?

We have given this test to more than ten thousand school children of

different ethnic groups, of ages'S to 12 years. There ag}/ﬁarked grouﬁ dif-
’ ’ . . l{,
ferences at every age, withsOrientals scoring highest, followed closely by

Whites, then Mexicans and, lastly, Negroes. The magnjtude of the difference
- , ) ‘s

4 ’

on this test is almost two standard'deviatiqns betwe Orientals and Negroes,‘
. . .
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. Fig. 3. The te'r{ simple geometric forms used in the Figure Copying Test. In :
” ' - t N . A
. / L s
the actual test booklet each figure is presented singly in the top half
of .a 5-1/2" x 8-1/2" sheet. _.The circl}¥ is I-3/4" in diameter. :
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Fig. 4.

T
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Oy (SES2
‘,/0 TR )

ES1)
SES3)
(SES 6)

*

N

soc1oeconomically urban, largely mlddl - to upper-middle class (U) amd

rural, largely 1ower-,to middle%class‘(L) communitfes. The six.groups g!é

'rankgd from highest (SES 1) to lowest (8

Y

socioeconomic status.

JOriental (0), White (w) Mexican (M), and‘Negro «(N). groups from,

L2

——

[y

6) on a composite index of .

”~




\\ .

perform on a par with Oriental children in the lst grade and slightly below *

White children in the 2nd grade. The Mexican group, although lowest in socio-
\ K}

; ‘ : 4
economic status, is éﬁnost,exactly intermediate between the Orientals and /
: . ) ) ) <
Negroes and nearly on a par with Whites. "
) . - * ‘
Even more telling is the fact that all these groups show the same - a

s »

developmental sequence of difficulties in copying these figures. The same

at »

teconceptual difficulties appear in all the various ethnic groups, but simply
at different ages, on the average. The difficulties of Negro children of ages

6 or 7 are indistinguishable from the &ifficulties of White and Oriental '

! N

; ) ) ) . Sy
children of ages 5 or 6. Each figure, so to speak, ""evolves," going from y :
) ' . 5"’ : B ! ! v/
younger to older ages. .Jypical examples of some of the modal difficultié?; /

»
as one goes from drawings of lesser to greater maturity, are shown in Figuye
LS ( ’ . -, ‘
~ N . S .
J. It would 'seém hard to expPain in terms of cultural differences why Negroes
1 St ,
. : e a . ¢
- _ . . _
B, ® . ' N
v h e (\‘,‘ ’
- Insert Figure 5 about here - .
. . et N -
] gf/ . . .
. ' oA i ’?' ’
v 3 : '. » L4
L] N “
i S L3 ¥ v
Whites, Orientals, and Mexican§.a11 go through the same sequence of thede *

~

peculiar characteristics of copying figures, and differ‘on1§ i

A
v

warn "

thé average, ' + . -
e

age at which they encounter the various difffculgiés up till the age at {ch
. ; - A ~ 7

" they are able to copy the given figure ¢orregtly. ) . e ' e
’ ! R s /' ] 4 N
Jean Piaget has devised a number of highly diverse developmeftgl_ tasRs P
M .. : ‘S r ‘ s/
with similar properties. They are seemingly simple tasKs, utilizing familiar. . .

' “ )A . - * » v‘ / {
‘objects, which call for Judgment, mental manipulation, and reasoning about - T .
'”;’ . v y v ‘ P . - -

matters uq}&e?gally available to observation. One example is shown in Figuga. 6.
. ’ 'y At - '?\s . " . . . . - . ~
. ‘v ! ot

. . ,
| : R ,
. . . .
rorecrosieio enc) o . E “
Z
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g 5. Typica je;_camples of. developmental changes\‘Ln\Lchildfen's figured, .
«* - N . . - . . ~ *

~ . . - . . . .

~copying, going from,l\ess'er,,to‘ grejter maturity. The
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Insert Figure 6 about here L
B + -

= m mf e w m m m w o ow W o =

»

The child is shown a bottle of red liquid (A). opaque card ig then placed

in front of the bottle, and the bottle is tilted (B). Thén the child is given

’
—

Q’EGTTZEEare»oufrida drayiﬁé of the bottle and is asked to,draw’tne level of

~

the red liquid as it will appear when the"card is removed (C), .Mostichildren'

~ C e P
1 & . e

-under 8 or 9 years of age drdw a line.more or léés"parallel to the bottom of
- A - ¥ oz - :
_the bottle, as shown in C, while,older children more often correctly draw a .

7

horizpntal line. Many children under' 8 'years do not markedly improyeftheir.
drawing even after they have been snown‘the liquid in tﬁe tilted bottle. When

L] v

this water-leVel test was given to large representative samples of three ethnic ' .

groups in Grades l,to”3 (ages 6-8) in Cal1fornia schools, the percent of each
/ YT »
group/passlng the test was Or1ental 43%; White, 35L, Negro, 13%. Tuddenham .
,"\(19707 gave nine other such Piaget1an tests of. d1ffetent concepts to the same

~ -

groups. Negroes did less well than Whites on _every item;\Qriental children
exceeded White children on 7 of the 10 items. The differences. are. comparable

. to those found with highly g loaded tests such ag Raven's Matrices. (1 *have. ‘
‘ . ' .~ < vy - ‘. R
el%ewhere reviewed in grd%ter detail these, and other studies.showing similar

- ~
! -~ < -~
. .
- .

re&ults {Jensen, 1973a,PP- 312-318].) ' . . <7 ’ .‘." N
-~ s » ’ . i + 9
- Another developmental index is interesting because it has no r1ght or N
i " .

wrong answers, “but only preferences wHIch change systematically with age. As

. - s = - . ly * ., “
children mature mentally, they . .8hdw changing preferences for color, form, num-

. . - N / 4 “

ber, and s1ze, in that sequence, in attending to the\attributes of obJects.

7, ; .

H]
’

. The order of preference for children of kindergarten age (5 or 6 years) is

~ N N * ‘

.
~ . " ’ - . . .

s
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~

(} orm, " (2) color, (3) number, and (4) size. Groups of 'White and Negro

. ) /
kindergarten chi}dren were each shown 12 different stimulus displays of the ' *
- type gho;n in Figure 7. - ; ‘ 5 e
In;ert Figqge 7 about'ﬁe;e - . :
v
The figures ;n the four é%;ds'differiéimult;néodsly in c01or’(green,- k
red, blue, yellow), shape, s{zé, ané;::mber.q.The ex;miner gives the small
card at the top te“gg;‘khild and asks him to put it d;wn on any one of the
four cards ;ith wh?ch he thinks if.goes best. It is maa?fcléar téat there is
no '"right" answer. Thus, the child‘c;;rgatgéizgéléé;;;t éard‘on theﬁbasié of i
.. color, form, numb;r, or slze. It turned ouplthat Whige and Negréxchiléren of
.the sa&e age differed in the relative frequencies of their,gfeferences, in
accord Qith the devélgpmentai*;}édiction, i.e., the Negro c£ildrgn'had a éég-,_ )
nificantly highe; pErcentage ofrthe.léss mature prefe{hncesi(foki?“197i)1—~k U
. . - - . . ' ! v L )
: k , |
) ’ e ‘ Preference i T S )
Pe - ‘golor  Fomn” Numfer Size
: ’ ' »‘t’»-’hite 10.2, - 73.5 14.9 .,:,~;1.\s
7 5 Negra '~ 28.9 56.5 12,5 2.1, . i
P In vigw‘bf the c;nsistent racial differences in"th;se highly'dg§§rse . .

~

devefopmental tasks, I venture, the fhypothesis that typiéal Negré and White
childéén,will show consistent dif grenceb in,growth rates and in ordefly

.
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sequent?al development. on all age-related tasks involving abstraction, judg-

v

Went, mental manipulation--in short, the essence of g or Level 11 ebility.

»

2 ‘ .
Information Processing and the Essential Natufg of g

-

\ .
Examination of the most highly 8 loaded test items shows them to be

—~—

most clearly characterized by their requ1r1gé§xhe testee to process a consi-
RGN e
. %;AT

derable amount of information--information not in the sense of merely recall-

}ng stored knowledge, but-in the sense of having to take a number of facts
- T
and relationsh1ps into consideration s1mu1taneously in order to produce or,
1 .

select the correct answer. Complexity, choice among alternatives, judgment,
decision--these seem to be of the essence of &, as contrasted with memory,
factual knowledge, and perfermahce of highly practiced skills.

The idea of g as being related to information processing in this funda-
{ . . ¢

-, mental sense has come to the at'tegtion of a number of experimental psycholo-

§gists, who have devised laboratory measures of.inforﬁation processing cepacity:

»
In ordeﬁ prec1se1y to quant1fy the xnformational content of a task on an abso-

lute scaie, the task has had to be made very simple. And in order to demon~ .

 strate reliable differences in difficulty among tasks which, "though they differ

.

'oﬁly slightly, differ by precisely known amounts in ;nformational'load,'it is

necessary to employ a very sensitive and ©antinuous (rather than discrete) mea-

! ‘ . ’,

syre qf the subject's response. .The measurem t’bfxé:e subject's reaction time
- - . "

(in milliseconds), to stimuli meets this requirement.' The complexity of the

.
3

stimulus situation is varied so as to convey different amounts of information

-

as measured'in bits, the 'unit of measurement in information theory.. A bit
QL8 5 2L

"(for biﬁarz digix) is the amount of information that reduces unceftainty by

“1{2. A stimulus situation to which the respobse.is completely predetermined‘

4

and therefote,reduires no discrimination, comparison, *judgment, or decision has
- } .




.

a variety of laboratory techniques, using different stimq}i and different

‘sensory modalities. ) »

53

-

no uncertainty and therefore conveys zero bits of informatien. The next mostJ/_
- J - - . . ’ .
complex stimulus situation, involving two elements or alternatives, requires

one décision and has one bit of information, e.g., Yes or No. Four alterna-

tives have two bits of information, e.g., One or Two? Yes; One? Yes. Eight

\
alternatives have three bits of information, and so on, The number of bits

i" *

of information is the logarithm.
. e -
Very complex, highly g loaded test items undOjBxédfx

to e base 2, of the‘number of alternatives.

contain many bits of

. Ay
information, but’'the actual number for any given item is not de;ééﬁinable
by any means presently known. But using Véstly simpler stimy{i, though they
. &,
\ LS
are not nearly as good a measure of g because of their much smaller informational

content, permits exact quantification of the task's complexity in terms of bits.

~
One of the impertant discoverids in this field, often called Hick's 4
Law (Hick,/lﬁSZ), which has been replicated in many studies, is. that the sub- 1

ject's reaction time (RT) increases as a linear function of the amount of infor-

mation as measured in bits. Thus, choice RT (i.e., respending differentially
’ .

’

to_two or.more stimulus alternatives) is invariably greater than simple RT

Pl

(i.e., résponse to a single stimulus). Hick's Law has been demonstrated by

L4

There are highly reliable individual differendes in simple and in choice

- ‘s

practici% importance, it is of great thﬁore-

-

RT. Though it is,notvo much

\

1 L M r \
tical significance that individual differences in simple RT are not signi -

cantly correlated with scores on standard intelligence tests, while choice RT

is correlated with intelligence (Eysenck, 1967). The .correlation is négative,

i.e., the more intelligent subjects’ take less.time to proces§ a given amount

» .
3

of information.i ) N v .

We have devised an apparatus for very precise heasuremgg; of RT, as

»

- - 4

., |




well &s movement time (M?), in response to stimulus arrays varying in infor-
mational content from O to 3 bits. This is an extremely small range of diffi-

culty, so small, in fact, that persons have little or no subjective feeling

*

that the 3 bits task is any more diffi€hlt than the O bit task. Even the !
éxperimenter cannot perceive a differ e in the subject's RT in the O bit

- L
and 3 bits tests. But when precisely measured by electronic timers. RT ik~

-~

creases regularly by some 30 to 50 milliseconds with each additional bit of
information conveyed by\the stimuli. These small fractions of a second, ’ V

however, are subjecefuély/ﬁégligible to subjects. This is wvery unlike ordinary
intélligence tests in which the items often increase véry perceptibly in com-

plexity and difficulty, even to she point that the increasing appearance of
~

<

difficulty can possibly intimidate subjects and discourage continuing effort.

. The apparatus for-measuring the subject's RT and MT consists of a panel,

v .4
13" x 17", painted flat black, and tilted at a 30° angle. At the lower center

of -the panel is a red pushbutton, 1/2" in diameter, called the '"home" bottgn.‘

Arranged in a gsémi-circle above the "home'" button are eight red pushbuttons,
all equidistant (6") from the "home" button. Half an inch above each bottQ?

(except -the "home' button). is a 1/2" faceted green light. Different flat

*

black panels can be fastened}ovef the whole agray so as to expose arrays hav-
|

ing either 1, 2, 4, 6, or 8 ﬂight-button combinations.
| : . .
The subject is instr%eted to place the index finger (of his preferred’
\J -

hand) on the "home" button.; Then an auditory "feadx” signal is sounded (a

| ’

high-pitched tore of 1 sec. |[duration), followed, after a continuous random

I
interval of from 1 to 3 sec'ndq, by one of the grgen lights going "on," which
" ‘ )

. i .
the gzgject must turn off # quickly as possible by touching the sensitive_

microswitch button directly under it. RT is the time the subject takes to

remove his finger from the’"home” button after the green light goes on. MT

- , . 62




55

(movement time) is the interval between rédeing the finger from the 'home"
button and touching the button which turns off the green light. RT and MT

on each trial are régistered in milliseconds by two electronic timers. On

-

each trial never more than one light in the wholenartay“gpesi"on,” and the

'

subject turhs it off by touching the button adjacent to the light; ng par-

ticulér light that goes "on" in each trial is completely random ana thus is
;npredictable by the subject, thereby creating the uncertainty upon which

the quantificatigh of information depends.

Our experiméntsfwith tﬁis appafatus have shown, in accord with Hick's

-Law, that RT increases as a peéfectly linear function of EiEg-of information,

in school childrén and in young_;AU1ts. The linear increase.,in RT as a func-

tion of bits shows up for individuals as well as for the group as a ;hole; . x
and is therefore a very lawful and reliable psychological pheﬁomenon. The |

. * ”
average correlation between RT and bits for individual subjects is over 0.9, ' .

°

which means that even for individuals (and not just for the group average)
there is an almost perfect linear regression of RT on bits of information. -

MT, on the other handi\ii\iprletelg unrelated to bits and .remains constant

across all amounts of information, both for individuals and for the grdup means. :
- N £

The reliabilities of both RT and M are about .90 when Ss are given 30 trials

on each light/bu}tgk-Cmeinéijon. Also, it is apparent that RT and MT are

=y A4 0
-~ Al
not measuring the same sources of in idual differences variance, since the

6.

correlation between the two measures is only about. Ov8w. Moreover, there is . N
' N / . f '

virtually no functional relationship between RT and MT, as.{ndicated by a

within-subjects correlation between RT and MT of close to zero. S,
‘ : v : - ‘ "
A'measur® of information processing capacity that is independent of -

absolute RT is th& slope, b, of the linear regression of RT an bits. .When:the

regression of RT on bits~4sg determined for evéry subject, the values correlate

— . P

63
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"significantly: but 1dw1§ (around -0.30) with standard intelligence test scores.

This accords with the hypothesis, as described by Eysenck (1967), that Infor-
mation processing capacity, assessed independently of absolute RT in terms of

the rate of ‘increase in RT as a function of the increasing complexity of*the

L3

yask,ris aiaignificant.éomponent of intelligencea | .

Now whHat has all this to do with our topic of race differences?
In a.recent.study we hypothesized the following: If the essence of the 8.
component in the subject's performance is related to the degree of complex1ty

of the task (in the 1nformat10n theory sense), and if Whites and Negroes

?

differ in 8 capacity, then Whites and Negroes should show no significant
: /
difference in performance on tasks of zero information (e.g., one light/button

N

combination or simple RT), but should show increasing differences as the number

of bits of information increases, even when the increases, in information are
all within such a narrow range and at such a low level of complexity (i.e.,
between O and 3 bits) as to be subjectively ‘indiscriminable in difficulty.

We tested this hypothesis on 200 male youths, 1% to 19 years of age,

with nearly equal numbers of Negroes and Whites. The’samples were not repre-

- . N
i 18 9

‘sentative of the general population. All subJécts were w1thin the normal

range of intel}igence'and the White:and Negro groups were almost perfectly

matched in the score'distributions on a group verbal ‘test of general‘intelliJ

A
!

gence. They were also matched as closely as possible in years of schooling

LR Y

(averaging 11. 5 years) a1though ths\iii::es averaged about half a yedr more

rqups on socio-

-

~~

schoollng than the Whites. Many studi&g™have matéhed‘rac;al

" economic, educatlonal»and _Other environmeﬁtal\iactors correlate -with intel-

i) \ - — f . \
1lgence test scores and have shown that the group\difference is inished
4 \

by such matching, often withrthe claim that if more such env1ronmenta1 factors

-\\.. 1,

had been contrplled, the test difference would be w1ped out completely. \The

. . .
’ - i * “

By
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present racial samples’go a step further: thei do not differ appreciably

in test ecpres. #his stacks. the cards against dur hypothesis that the groups

»
.

<

v would differ incr%?singly in an information proceésing measure as the amount

- )

of informationﬂincreases._ Negro and White groupL which score the same on
~ i .

" more or less culturaily and educationally loeded verbal paper-and-pencil

_b g .tests, if measured on a series of much less culturally and educationally

[y

1oaded tests'fhvolving regularly increasing amo ts of information correspond-

ing to_&, should show ;egularly increasing dlff rences as the amount of infor-
mation 1Acreases.' And thls should be shown to ccur even'within such a narrow
and easy range of cognitive'difficulty as not t
AN . .
by the subjects; so‘that attitudimal and motivational factors would be a most

be subjeetively perceptible

unlikely cause of any differences. Also, there| is no a priori reason to

believe that such factors would affect RT for ifferent amounts of information

independently’ of MT (movement time). We'already knew from previous studies

\ "~ related with the informational-content ¢f the task. , . . o

| - ¢ .y
The results turn. out perfectly in accorfl with the hypothesis. The .
) .- A Y

~

White, and Negro goups differed negligibly and

T —

onsignificantly (about 3 milli-

*Q’ .
but the White-Negrd differenced in RT increased sig ificantly and llnearly "

with each additional bit, at the rate of 10 mjllisedonds per bit. At three
R . H .

1 »

. § ) -
bits the groups differ 31 milliseconds in RT,|a highly significant differ- "

. P e

;epﬁe‘gé_ﬂ .001l). The slope_ggzphe'gegfessiggLoﬁ RT on bits was;determined

*

- and Negro groupg was shown by at test to, be 31gnif1cant (2,<‘.01) W1th .
N, - ‘

| -~

as ‘the bits of 1nformatloa’iqcrease. (Nobe Lhagwthe slope measure is indepen-

-

o

dent of aQESIaneegy.) The increase of RT as|a function of bitéishows no

8

.
.

A




-

significant departure from linearity in either group.- Slope ‘also correlated

.

significantly (about 0.30, p < .01) with the méntal test {éorps within groups. *

' ’ - [N .

Also, it is interesting that intra-individual variability (%f%.,/an tndividual's
. - - . £ vjo. , s ’

variation about his own mean‘over repeated trials) increases systematically -,
. ¥

' - . N - "
as a function of bits. Thg/nfte of this increase was very significantly '-‘,
" ‘ s ’ v

*

Vi . * ’ ‘
greater for the Negroes; in @act, it was the largest racidl difference to S
show up in any of the imeasures derived from this'testing procedure.
/ N . . a N
The groups also differed significéntly on MT (White < Negro), but MT
° ) ~’

c .
'

Tv

.

showed no correlation with bits. .

~ s
The multiglg correlation, R, between several of the RT and MT measures,

on the one hand, and ‘the racial dichotomy, on the otheq: is 0.41.

The,imbor;ant and indisputable point of this study is that the two

£

racial samples, which differ much less (in fact, not significantly) in

o
N [

ordinary psychometric scores than do the general populations of Whites and
~ . .

‘

EE L . n
Negroes, and in which the Negroes have more education, than the Whites, still

show highly significant differences in a behavioral tasﬁ, in acford with prior

“

expectations based on theoretical considerations of the, essential nature of g

e

* and information processing capacity. ..

These findings, however; are not withogt precedent. In unéeleeted. ¢

- ¢ v

salples of Negroes and Whités, even 1arger7differences have been Eound in

‘ - — c
- —ehoice RT.  Noble' (1969) found a-highly significant (p < .001) difference '1

.between Negro -and Whi;e’éhildreﬁ (matched for age and sex) on a 4-choice RT

test. In ‘arsensitive measure ‘of speed of visual information processing
. . * ’ 3 /

v i

(requiring no motor respénse_at all), using a visual ﬁécqgnfqﬁon test iqvvaing

only 2 bits of information (i.e., 4 alternatives), Bosco (1970) :;so foﬁnd a

¥

Highly gignificant differqﬁce_be&ween a éroup composed mostly of low SES
. | . /

~ . ' s _ ,
~ Negrdxchildren and a grqup of’miédle SES White children. Poortinga (1972)

' o /o \. \ \ 86
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v ~

. v

»
s
measured simple and ch01ce RT to both auditory gpd v1sua1 stlmull in groups

,
N ¢ :
> i

.
.

-

of natlve Afrlcan and European students in South Afrlca. (The groups dif-~

/fered 2.890 on Raven's Matrices. ) Choice RT (2 and 3 bits) for:both the

' ' v * '
/ visual and audltbry stimuli showed the Afrlcans to have 31gn1f1cant1§‘f,;gen 2
. mean RTs, in units of\zag%f?lte group's standard deviationg the White-African ‘ / s
A . N ..
. difference was 1.90 for auditor?\ﬁqz l.3a-for visual RT. But there was;gg A 14
difference betwee; the groups :in simple RT (i.ﬁ.,{O bits.) Inlﬁerms of our P / ) ‘
v ‘ ! ) e \\\

hypothesis, however, some doubt is raised about the interpretation of these

- <

-

striking results by the fact that visual .and éuditory choice RT showed nega-

-

tive though nonsignificantworrelations with Raven's Matrices in the African

) - - e
, sample and a significant correlation (<0.45) only for aiditory choice RT in / .
. ’ . .

: . . .o . .
-the White sample. Such puzzles, of course, simply indicate the need for . / .

’ < N g . t s

- further experimental analysis. , . . 0T .
. ' § R - - ‘ S
~ . b - . K .o . -,
/\/-\. ) \ ‘ v . [ ‘. /.
Environmentalist Hypotheses . . . - / : L

* Environmental hypotheses ofAIQ diffe;ences have been largely_ég‘héc: / . ,f’
- . . o

each hypothesis that falls down under rigorous sckutiny is immediately repl% ed

. by a new one, which enjoys popularity bntil‘investigators,have tried, but fail =
+ £l / ‘ ¥
to find supporting evidence. Scientifically, all evidence is not' of equiv lént‘
weight. Ad hoc evidence is less impressive than theoretically® predicted gvi- ,4' T——
dence. ”Avthéoféttcal;mpdel’whtch accommodates existing facts ynd predi7ks new
/ .\ T — 5 . - e l
. facts is vastly preferable to an assemblage of ad hoc criticisms \and e plana-

. A N
tions. ‘\i‘;\\ : \ ,
- . \\

" Innumerable hypothesis have been put forward to éxﬁlain the

»

el / .
difference strictly in environmental terms. Those which have beefi/ formylated

clearly enoggh to be tested have not stood up when put to the tesdt. I have v

reviewed the claims of énvironmeptalisté about® each of numerous factors .

. \M
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said To explain the lower Ncgro IQ--inequality of school1ng, teacher,eXpectancyz§

. EN
+ motjmation, language depr1vation, futrition,And: rep?oductzve casualty. None . . PN

- «w0f them, adequately accounts for the facts of Negro perfonnance on mental tests .
~ t /‘ B ¢ ¢

(Jensen, 1973a, l973b) As researchers find each of the more obvious env1ron- , f :
, T~y . .
mental factors, such as those associated w1th SES, not to hold up,as, explana- $

tions of the Negro IQ def1c1t, morefsubtle, often unmeasurable,”environmental

« g

- * L. ' -
' influences have been hypothesized. In the past few years, each newly proposed R v
v N . . y . = - "
environmental hypothesis has failed as soon as it was put to the test. {

One of the most popular of recent hypotheses has been that the maJor1ty S
. \\ 4"
of Negro ch1ldren have a different 1anguage,than standard American.English, . '
P . ¢«

a

and' this supposedly handicaps them ih scholastit performance and in taking IQ

. L )
' tests. BUt how would this explain the regults on nonverbal tests? And why do .

immigrant ch1ldren w1th l1ttle or’ no knowledge of English not show a 81milar' b
Kt - 2 '\\

© deficit? Why do ohildren who were born deaf and are therefore severelx}language- o ‘

deprived and score lower on verbal tests show no deficit on nonverbal‘tests?
. v
. N -

il AN\recent comprehensive review of the research evidence pertainifg to the "dif- —

\\\\\\ ferent language" bypothesis found‘no support for it-="In general, no acceptable,

replicated research has found that the d1a1ect ‘spoken by black children presents

y1th unlque problems in comprehending stand rd Engl1sh” (Hall~& Turner,

P

B \\\\\ «1974 p- \792\\‘The 1nvestigatons believe:thé'ex anation of the Negro deficit o

"~ . must be sought eIse\\ere, stat1ng/1éat they '™ . . . are convinced that more
4 - \ ’ ~“\ . .
effort should be directed“toward studying universals of cognitive development

. e ¢ .
rather ‘than toward relatively superficial performance differences such as,

~ ~ ~
e ™~

spoken‘dialects" (pe 80). ) : S
Another popular enwironmental hypothes1s ] at thé&fause of theﬂﬂggro e
IQ geficlﬁgls totbe~foﬁﬁﬁ'ﬂﬁﬂ%he quality of bhe mothér~child interaction during

the preschool years. The hypothesis is admittedly,diffi;ult/tovtest, since \
\ g

s

. - .
. N ) % "{68 . !’ RE——
1 - ' - o
" R , v .
.
,




= e

. . . [ . e .
appropr1ate 1nvest1gatioL‘must rely‘upon,natura11st1c, systematic, comparat1ve

observat1ons of egrq anF wh1te ch1ldren in the1r natural psycholog1ca1 environ- | )

: i
ments. Two developmental psychoIog1sts, Alfred_and Clara Baldwin (1973) have

8 - —

A .
spent more than g decade conducting this kind of investigation, including . .
. 4

*

- ~ geveral hundred records of mother-child ‘intetactions involving pre-schoolers

\

g im both Negro and wh1te families from lower and middle social class. Many

RS
. )

;'aspects of mother-ch11d11nteract1on (35 coded variables) were systemat1ca11y

St LR !

» ‘ .

observed and recorded 1n half-hour long free-play settings. Only one signi~-
| R .
ficant ethnic difﬁerence showed up: Negro mothers were more likely than white

. . gy

. mothers td adopt a didacfic teaching role in free play. . The Baldwins notes that
\ .

" . . . white mothers werf much more relaxed 1n\genera1 -about "the child's

R -

academ1c future. They felt cons1derab1y less pressure to teach him academic- -
* . _ - ’ { -

type facts during the play sessi?,than did the black mothers" (Baldwin & ’
. Baldwin, 1933,.p. 72§) % They continue: "On no other measures did we find

’

N . \ . o
ethnic differences. The amount of interaction was not consistently differint o
] - . b » ‘

for the black and white-groups; the level of syntactic complexity was not

different if educational level is held constant. Except for the’fact that

’ \"

. ' didactic teaching does involve more direct behavior requests, we saw,no evi- \\\
dence that black mothers were more boSSY or more.punitive. In fact, we ob- AN
s P e ‘ <, . . . . N
Lty ’ ‘. .

serv éry little punitiveness in any of the play sessions." 1In the light

of their observations, the Baldwins believe the language deprivation theory is . ’

caLled into question: "All these facts lead ug fo question deepiy whether

there 1s any social signif1cance in the small difference in the syntact1c com= \
- 4 ~ ¢ ;
i h plexity found in the mothefs 1nék£e free play session." They admit, "Frankly,

. ‘when we began this invest1gation, we antic1pated many more differences between
- ’ .
the black lower-class sample and the white uppeeriddle-class gample. . .‘.[

-
' A

But as we obserbed these mothér-ch11d pairs, andﬁfhen as we saw the results,

-
-
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. ~

‘of éﬁe data analysis, we have become convinced\that‘the most{&triking fact .

N N

. — .
isthe overall similarity of mother-child interaction in f?esjﬂﬁﬁhéﬁ‘all -

’ge—\s\ampleS” (p‘. 720).- ‘ - ' . \ - R -

~
. .« = N

. In view of the failure of mumerous environmental hypotheses to be

®

borne out By evidence, the genetic hypofhesis appears reasonable and highly '

ﬁfkely, which is not to say that it i% proven. But at least it is already

established that genetic factors e the most important determinant of IQ S

differenceés within the racial groups, and, in the.absence of any compelling ,

environmental explanation for the White-Neg:o intelljgence difference, we
) .

would be scientifice%f§/;emiss not to seriously consider the genetic hypothesis.

“

In terms of what is already known about human evolution, about a host of

other kinds of genetic racial.differences, about the relatlve contrlbnglons of

geneglc and env1ronmenta1 factors t0'dlfferences 1n mental abllitles, and ‘about

the cqnstancy\(relatlve to the variability within'groups) of WhiterNégro dif-

N ‘ -~ .7

ferendis in IQ and a wide variety of-other lndlces of cognltive development

from c 11dhood to maturlty, it appear$ highly probable that genetlc factors

v

are involved to a substantial degree in the lower average IQ of American Negroes.

v

So far, I have not seen a serious attempt to adduce evidence, or comprehensive

. N - -

argumentation based thereon,” to the effect that this hypothesis is either im-

. « -
- | -

probable or scientifically unwarranted. . . -

»

. J ha#¥e focused onﬁdﬂfferences thweeﬁ Whites and Negroes in the U.S.
“ 4 ‘ . - .\ v ..-

¢

only for illustrative purpoges and beéeuse there has beern vastly more reles

* ; . i - N '
‘ . - . L) ' ~

vant resear¢h on representative samples of these populations than is true of

any ether racial groups. I ﬂave little doubt that other racial populations

can be showh to differ behavibrqﬂly'in comgiex ways, Both in the cdgnitive

and personallty domains, and it would seem most surpr181ng if genétic ag well
/ . .

l

as cult&ral and environmental |factors® were~not 1nvolved in many of, these

v ) N "
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- from morbidity data in Hawa

! Footnote 3

.

& 4

-

* lpe Fries (1972,. pp. 10-11) states that "Unfortunately, no valid

yi i A N
. !

stimate of r is available."‘“But then he goes on to suggest a value of r

{
ba;ea\b a coefficient of'ié?reeding. The value of r is approximately twice

[ /
the coefficient inbreeding. He uses a coefficient of inbreeding e;tfmated

G arrive at a value of r of .002. This is the

.
-~ . I

average intraclass correlation (among different racial groups in Hawaii) for

» \ '
a random sample of all gene loci. There are many genes, perhaps the vast

v

. . ! £
majority, that have not been sbbject to selection and which have similar

frequencies in all humanbpopulationg. Gene frequencies would differ only from

!

. random drift for most of the gebes that enter into a coefficient of inbreeding

estimated from morbidity atatiséics. Such an average over all 1961 does not_

’ ]

prov}da-any clue as to the intratlass genetic correlation for polygenic traits
3 - 4 . .

L -
d

that have been subject S% selection pressures as intelligence undoubtedly has’

.

\
The 1ntrac1ass genetﬁc correlat1on for sk;n color in Europeans and Africans,

for example, would be much h1gher than .002 and probably approaches 1. OO

The same would be true of height 1p Pygmies and Watusis. To what extent .this

I

is true for intelligence, we do not know. Obviously, the De Fries formula

T LB |

yield no| estimate of E;,unless*we cah obtain as estimate of r for the

e .
’ s . .

. ‘ - .
gpecific polygenic/tqait in questign. An estimate of r based on the average

«
-

: ¢ - ~ |
correlation jover all loci, or on a random sample of genes, or on some other

" | »

trait simply will not do,“and to base specuIations on such estimates can only

3

Y

/
be misleading.. . ,




