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Preface

A little more than three years have now passed since the original
PUbJIC&'[IO_n of my article *How Much Can We Baost 1Q and Scho-
astic Achievemént?” in the Harvard Educational Review ngter,
1969). The storm of,ldeologlcall}/,, often p0|ltlca||%/, motivated pro-
tests, misinterpretations, and vilifications prompted by this article
has by now fortunateI}/ subsided, with most encouraging mgns of
bemq displaced in professional journals and conferences {and now
to a large extent even in the po?ular press) by rational and sober
consideration of the educational and societal implications of the
Important issues raised in this article. The heat and smoke have
Iart[;ely abated, which is all to the dgood; yet the concerned interest
of the kind | had orlgl_nally,hope my article would stimulate has
continued to grow. Since’its publication, reprint requests num-
bering in the thousands have been received, which of course I could
not personally fill; and they are still coming in, merely to be
answered by a form letter. Judging from mg mail, many college
courses in education, psychology, blol_ogy, and genetics throughout
the country have devoted a substantial part of their discussion to
mY article, and in a number of departments that have come to m

attention whole courses and seminars have been built around if.
| have in my files hundreds of term papers which students have
written on the article in a variety of courses (including a few from
high school classes), sent to me by the students who wrote them or
by their teachers. The handling of the volume_of mail resulting
from this publication and its attendant publicity was for many
months, practically a full-time job for my wife,”whose superigr
capabilities for organization anij diplomacy have considerably
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relieved the burden on me, makm% it possible, unstintingly, to
f‘ ntmdue m resea[ch on some of the problems that were high-
ighted In my article. o _ _
Because of the continued and gﬂrowmq inferest in these topics
among educators and vv_?rkers in the bio oglcal, behavioral, and
soclal” sciences, | heartily welcomed the Suggestion to reprint
the article, making it more accessible to a wider, more international
audience. Also, some of the most typical inquiries | have received
from readers of the original publicafion, it turns out, are answered
in detail in several of my other closely related publications. In
attempting to answer these inquiries, | Soon ran out of my supply
of reprints of the most relevant articles. The few most Permane and
frequently requested of these articles have been included in the
present volume. Two_of them go into the study of twins in_con-
siderable detail. The first deals with the estimation of the_heritabi-
lity of mtelllqence (and other traits) by means of comparing iden-
tical .and fraternal twins. The second s a re-analysis of all the
eX|st|ntg major studies of the 1Qs of identical twins who were
separafed early in life and reared apart. Then, since most Psycho-
logists who have studied statistics as a part of their formal trdining
Were taught that the proportion of variance accounted for in ong
variable Dy another variable is given by the rz that is, the square of
the coefficient of correlation etween the two variables, many
psychologists wrote_to me in puzzlement as to why | had not
squared the correlations between identical twins in order to obtain
the estimate ofthe proportion of IQ variance attributable to genetic
factors. This isapoint which has never bothered geneticists, to my
knowledge, probably because they have been brou?ht_ up on it, S0
to speak, and have used correlations for somewhat different pur-
poses_than those for which psyc_hologlsts typlca_IIY think about the
meanm% of a correlation coefficient. Thé article ‘Why Genetic
Correlations Are Not Squared’is my answer to these inquiries. Itis
essential that the reader not be puzzled. on this point if he is to
understand the quantitative Iogr:c of heritability estimation based
on kinship correlations. Also, | have received niany inquiries from
workers. in the fields of special education and mental retardation
concerning the relationship of problems in these fields to the so-
called nature-nurture controversy and to the conspicuous connec-
tion between social class and the frequency of milder forms of
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mental retardation and scholastic backwardness, The problems here
are so diverse that one cannot even, beq;n to tackle all the questions
that are posed. But the %I_St of the directions which my thinking and
research have taken in this area, making no claim to comprehensive
ness, are presented in ‘A Theory of Primary and Secondary Famj-
lial Mental, Retardation’. My résearch in the two years since this
article oanaIIy appeared has led to some revisions of my theory
particularly regarding the degree of functional dependence of Level
Il_f_lntelllgence) ability upon' Level I (memory and rote Iearmn?)
ability, and these new’ points are summarized ‘in the Addendum to
the article on_familial mental retardation. Finally, questions are
frequently raised concerning the ethical and moral problems
involved in the public discussion of the genetic aspects ofindividual
and especially social class and racial g_roui) differences in socially and
educationally valued traits such as intelligence. Major symposia
have been devoted to discussion of these moral and éthical issues.
The essence of my statements in two such symposia_in which | was
an invited participant is given in the last selection in this volume.
For readers who may wish to delve into commentan{ aroused
by my Harvard Educational Review (henceforth abbreviated H ERFg
article, | have included abibliography of commentary on the HE]
article. The list is as complete as | ‘can make it by the time this
volume goes to press. Some of these items are quite'worth reading,
manY are trivial, and some are plainly misinformed. | have made
no attempt to select them, but have simply aimed to make the ist
as complete as possible. 1t would have beén practically impossible
and scarcely worth while for me to have responded individually to
each of these items. | have replied to critics only in those instances
where the criticism has dealt with scientific (rather than ideological)
Issues or when the facts have been seriously misrepresented in
reputable scholarly journals with a large readership and therefore
should not be allowed to go unchallenged. 1 have generally not
bothered with articles in the popular Press.
In allthe published criticisms and inthe personal correspondence
| have received, several errors in the original publication have heen
turned up, all minor points and mostlgl tyRographlcaI._ These have
all beencorrected in this edition. In all bufthe most trivial instances,
| have footnoted the changes, The claims of some of my overly
zealous critics that there “exists a large number of efrors or
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misin_terPretations in this work simply have not held up under
gi(e%nglgt% tlgg In a subsequent issue of the HER, for example, one
It :

I sr]ould like to make it clear at the outset, however, that in Jensen’s
arficle | found mang erroneous statemen‘s, misinterpretations, and
misunderstandings. ftr}e nature of Intelligence, |qtell}g nce tests,
genetlc etermination of traits, edu?atlon eneral, and compen:
at%ry education In particular. A colleague rep rti coming across 17
suc error? In & casual gerusial. ... Pérnaps s arge% umber of
errors would not be remarkable were It not for t efi_tt at Jenfens
grewous work has contained so fe(yv, and, more. mall na(p%f all the
rrors referred to are Jn the same djrectjon; maximizing differences
between blacks and Whl'[fS ang m _mzmg the possinillty that such

differences are attributable to hereditary factors.

This critic was informed many months a?o that all errors were
to be corrected in this new edition of the arficle and that he could
perform a service by specifically pointing out all the errors he
claimed existed. But'he has been” unable to point to anything that
by an)é stretch of the imagination could be called an error except
one obvious, misprint (which the printers had already corrected
in all printings subsequent to the first, along with” two other
obvious typographical errors that occurred in the first P_rmtmg).
The attempts to discredit the main substance of my article have
been most intemperate in somg circles, ultimately to the discredit
and embarrassment of the critics. On the other hand, | have cor-
rected all actual errors in this edition that were noted by critics
or w%re tt)rought to my attention by various knowledgeable corre-
spondents. o

Another class of questioning that has often been addressed to me
concerning the HER article has to do not with the substantive
Issues but'with my reasons for writing the article - the history of
the whole affair,_including the tumultuous reactions that followed
Its publication. This is probably as appropriate a place as any to
chronicle these events briefly and to setthe record straight in those
instances where attempts have been made to misrepresent the true
chain of events.

As a psychological researcher, how did I go from the rather
esoteric reséarch on theoretical problems in serial rote learning to



Preface 5

research on the inheritance of mental abilities and its JmPllcatlons
for education? Upuntil about 1961,all of my psychological research
was conducted in the laboratory, as is true 0f most investigators in
the psychology of human leafning, and all of my experimental
subjects were university undergraduates. The details of the Rrob-
lems | was researching in an attempt to achieve an adequate tneory
of certain serial learning phenomena - one of the classical topics of
human learning research —are unlm?ortant in the present context.
The point is that they were about as far removed from the topics of
the present volume as one could get and still be working in the field
of psychology. While 1 was en%rossed In-my research on serial
Iearnm?, one of my ?raduate students who ‘worked as a school
Psyc_ho 0gist brou?ht 0 my attention what aploeare_d to be a chal-
enging problem for a researcher on human' learning. Besides, it
Was a R_art of my personal philosophy that a scientist should try to
bring nis technical expertise to bearon practical as well as theore-
tical problems; and here, it seemed, was aworthy practical problem.
My student said_he was Iooklng for agood culture-free or culture-
fair test of intelligence and had not been able to find one, All the
tests he used, whether they were claimed to be culture-fair or not
were in considerable agreement with respect to children diagnosed
as educationally mentally retarded (EMR), by which they were
assigned to special small classes offering_a different instructional
Proqram from that in the reqular classes. To qualify for this special
reatment, children had,to have 1Qs below 75 as well as lagging far
behind their age-mates in scholastic performance. My student, who
had examined many of these backward pupils himself, had gained
the impression thaf the tests were quite valid in their assessments
of white middle-class children but not of minority lower-class
children. Many of the latter, despite 1Qs below 75 and markedly
poor scholastic loerformance, did not seem nearly as retarded as the
white middle-class children with comparable 1Qs and scholastic
records. Middle-class white children with 1Qs in the EMR ran(h;e
generally appeared more refarded than the minority children who
were in"special classes. Using nonverbal rather thian verbal tests
did not appreciably alter theproblem. | confirmed, m?]/ student s
ohservations for myself by observing EMR children in their classes
and on the playground and by discussing their characteristics with
a number of teachers and ‘school psychologists. My student’s
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observations proved reliable. EMR children who were called ‘cult-
urally disadvantaged’, as contrasted with middle-class EMR chil-
dren, appeared much _brlggner socially and on the playgound, often
being quite indistinguishab]e in every way from children of normal
1Q except in their scholastic performance and in their scqres on a
variety of standard 1Q tests. Middle-class white children diagnosed
as EMR, on the other hand, though they consituted a much smaller
Percentage of the EMR classes, usually appeared to be more men-
ally retarded. all round and not just in their performance in
scholastic subjects and 1Q tests. | asked myself, how could one
devise a testing procedure that would reveal this distinction so that
it could e brough_t under closer study and not depend upon casual
observations an |mPreSS|ons. _ N

It apFeared to me that most of the item content of traditional 1Q
tests called for information and skills that the testee was expected
to have had the opportunity to ac?une before taking the test. In
short, most 1Q tests assessed what the subject had learned outside
the testlnq situation. If it could be assumed that all subjects had
had roughly equal opportunities for leaming prior to be!nq tested,
their scores could well be an accurate reflection of their Tearning
ability. But in cases where this assumption could not be made, as
in the case of children with a quite different cultural background, it
struck me that perhaps the best way to assess a child’s learnin
ability (which at that time | more or less equated wjth intelligence
was ot to test what the child had learned at some time priorto the
test situation hut to measure_ his rate of learning something new,
right in the testing situation itself, This I calleda ‘direct learning
test’. | devised several such tests, using the simplest possible
materials. What we found in our first studies was that EMR chil-
dren who were ‘culturally disadvantaged’, meaning they were from
low sgcioeconomic status (SES) homés, performed much better on
our direct Iearnm? tests relative to middle-SES EMR children of
the same low 1Q. Tn short, direct learning tests reflected important
behavioral and cognitive differences between low-SES and middle-
SES EMR childrén which were not at all reflected in scores on the
usual IQ tests or in scholastic achievement. In fact, on the,learnln%
tests many of the EMR children performed as well as children o
averaﬂe 1Q.and some even performed as well as children at the
so-called ‘gifted” level of 1Q (i.e., 1Qs above 130 or 140).
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~What did it mean? At first | thoughtJ)erhaps | had found the
first culture-fair test that actually worked, for we found in testing
representative samples of disadvantaged children, who _?enerally
score 10 to 20 Pomts lower than middle-class white children on
standard 1Q) tests, that there was practically no difference between
the score distributions of low-SES and middle-SES children, or
between racial minority and majorlt}/ children, on the direct learn-
Ing tests. My subsequént research along this ling has led me to the
theoretical interpretation of the phenomenaon which | have spelled
outin the present volume in ‘A Theory of Primary and Secondary
Familial Retardation’ and its Addendum. . ", _

This work naturally led me to an interest in children’s learning
and cognitive processes in general, and more and more my labora-
tory experiments involved children rather than college Students.
This led me also to large-scale testing in the schools when some of
our laboratory learning tests were adapted to group testing in the
classroom. At the same time | inevitably became deeplg immersed
in the rapidly rowmﬁ educational literature of the 1960s on the
PS c oo% of the culturally disadvantaged - at that time a new
erm for the children of the” poor, especially racial mingrities such
as Negroes, Mexican-American, Puerto Ricans, and American
Indians, as well as poor whites. Much of this literature was still in
the form ofunroubllshed research reports on projects supported
by the federal funds that had been poured into attempts to under-
stand and ameliorate the educational plight of the nation’s poor.
So much material was accumulating so Tapidly (I soon had two
filing cases fullz that | felt a need to Scan all these reparts, winnow
thery to find, the most substantial and methodologically sound
studies, classify them, and digest and organize the Tesults into a
reasonably coherent body of knowledge which could be summarized
In a hook; along with my own research_contributions. in this area.
My decision tobegin this pro&ect coincided ideally with m bemg
invited to spend a'year as a Fellow at The Center for Advance
Study in the Behavioral Sciences at Stanford. This freed me for
one year from teaching and the other academic chores of a profes-
sor, S0 that | could devote mK full time to working on m(?/ projected
book on the psychology of the cu_IturaIIY disadvantaged.

What struck 'me as'most peculiar as | worked my wax through
the vast bulk of literature on the disadvantaged was the almost
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complete lack of any mention of the possible role of genetic factors
in individual differences inintelligence and scholastic performance.
In the few instances where genetics was mentioned, it was usually
to dismiss the issue as outmoded, irrelevant, or unimportant, or
to denigrate the genetic study of human differences and proclaim
the all-importance of the social and cultural environment as the
only source of individual and group differences inthe mental abilities
relévant to scholastic performance. So strongly expressed was this
bias in some cases, and so inadequately buttrésSed by any evidence,
that I began to surmise that the topic of lgene,tlcs was ignored more
because of the particular author’s social philosophy than hecause
the importance of genetic factors in human differénces had been
scienti |call¥d|sprove_d. |t seemed obvious to me that a book dealing
with the culturally disadvantaged would have to include a chapter
that honestly atte_mPts to come to grips_scientifically with the
influence of genetic tactors on differences in mental abilities.

At that time | was Iar?ely but not utterly ignorant of the research
on the g?enetlcs of mental ‘abilities. | would"have heen even more
ignorant had | not qone to England as a Rostdoctoral research
fellow some years earlier, for Anierican psychology textbooks and
the courses during the years of my education were, almost without
exception Iacka any adequate dccount of flndlngs In this field of
research. But forfunately, while in London, | had had the privilege
of attendln% the Walter Van Dyke Bingham Memorial Lecture,
sponsored by the American Psgchologlcal Association, and deli-
vered that year ‘May,Zl, 1957) by Professor Sir Cyril Burt, whose
topic was ‘The Inheritance of Mental Ability”. I did not go to the
lecture out of any special interest in the topic but simply because
Sir Cyril Burt, who was then in his seventies, was one of England’s
most ‘famous psychologists, and | merely wanted to see him in
Person. His lecture was Impressive indeed; it was probably the best
ecture | ever heard, and | recommend it to all students of psycho-
'0%’ and education. (It was published in the American Psychologist
1958, 13, 1-15). But at the time, the message of Burt’s lecture met
no immediate need in my thinking or research and was merely
stored away in my memory for futdre reference.

Soin preJ)_aratlon for writing the one chapter of mx book on the
culturally qisadvantaged that"was to deal forthrightly with the
genetics of intelligence, rather than ignore the subject or dismiss it
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cavalierly as so many writings in this field had done, | began hy
reading Burt’s mastérful Bingham Lecture, which led me o all his
other excellent articles in this area, and soon | found myself en-
%rossed in_reviewing the total world literature on the genetics of
\uman abilities. One could not ?o far into this topic without get-
ting into those branches of genefics called population genetics and
quantitative genetics, and so'l began to stuay these subgects In their
own right. e?/ were not entirely foreign territory fo me, since
they are based largely on statistical conc?fts, mainly the analysis
of variance, of which| already had a good grasp. Inthe course of
this study | wrote several articles about genetic research_ on intel-
!lger&ce atnd its relevance to the problems of individual differences
i education.

. My first public statement concerning the role of genetlc factors
In educational differences was made in"an invited address, ‘Social
Class, Race, and Genetics: Implications for Education’, at the
annual convention of the American Educational Research Assacia-
tion (February 17, 1967). (This was published in the American
Educational Research Journal, 1968, 5 1-42.) At that time
| pointed out that present educational practices have heen un-
successful in provi mgi a large segment of qur population with
the knowledge and skills needed for economic self-sufficiency in
our increasingly technological society. Literal e(iuallty of edica-
tion falls short of solving this proplem. | said, ‘If we fail to take
account either of innate” or acquired differences in abilities and
traits, the ideal of equality of educational opportunity can too
easnP/ be interpreted so literally as to be actually harmful, !ust as it
would be harmful for a physician to give all his patients the same
medicine. One child’s oPPortunlty can be another’s defeat’ (p..3).
| voiced the opinion that failure td give due weight to the biological
basis of individual and group differences in eddcationally relevant
traits and abilities, as well as to social-environmental factors, may
hinder efforts to discover optimal instructional procedures suited
to a wide range and diversity of abilities. Inappropriate instruc-
tional procedures, often based on the notion that all children learn
In essentially the same way except for easily changed environmen-
tal influences, can alienaté many children from ever entering upon
any path of educational fulfillment. My concerns in this area were
strongly reinforced by the then recently published and now famous
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Coleman report on Equality of Educational Opportunltg (US.
Department of Health, Education, and Welfare, 1966, 737 pp.).
This landmark study in the history of American education, based
on the testing of more than 645,000 pUé)ﬂS in 4000 of the nation’s
schools, presénts massive evidence that |screPanC|es in educational
achievement b%/ different social class and racia gnroups are correlated
to only a slight de,?_ree with inequalities in those variables over
which“schools traditionally have control. The data made it abun-
dantly clear that biological and social environmental factors asso-
ciated with social class, race, and family background accounted for
mgrs]tc eof the variance in intellectual ability and scholastic perfor-
At the annual meeting of the AERA the following year (1968) |
took part in_a symposium on ,mtel_llqence festing in which | Fre-
sented my findings on the triple_interaction amongi social class,
|nteII|genc%, and rote learning ability (which I now call the Level I-
Level 11 Theory).
| mention these two AERA addresses because they are what led
to my being asked to write the article for the Harvard Educational
Review. A member of the HER Editorial Board wrote me early in
1968 asking if HER could Pub_llsh the paﬁer | gave at the AERA
symPosmm on intelligence testing. | sent them the paper, but since
what | had to say m that papér was of quite limited scope, |
decided to revamg it into a slightly larger paper that would put it
into a broader context of problems concernlnrq intelligence and
education, the main outline for which | had already prepared as
the hasis of another invited address at an educatiorial conference
held that year in California. This larger paper (about 30 typed
pages) | entitled ‘How Much Can We Boost 1Q and Scholastic
Achiévement?” | sent this, as well as the_reguested symposium
aper, to HER. About a month later | received a three- age_lett_er
Egiated April 26, 1968) from the co-chairman of the HER Editorial
oard sayln%Nthe% wanted me to revise and expand the ‘How
Much Can We Boost I? .. article. The letter stated: “Your
article would serve as a lead_ piece in a discussion which we are
planning on the concept of intelligence, in which psychologlsts
with diverse perspectives on the nature of mtelhgience would be
asked to comment on your ideas.’ And the letter listed half a dozen
noted psychologists (and a geneticist) who would be asked to con-
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tribute commentaries on my article. Their stated aim was to invite
an ‘environmentalist’, a ‘co nltlve psychologist hostile to the con-
struct of intelligence’, the ° ﬁ“an concept of intelligence’ anda
‘geneticist or p3ychologist with a strong genetic background”. The
Ietter went further, to Spell out an outling of the paper the editorial
hoard hoped | would write. 1 think it worth reproducm%thls out-
line verbatim, since there were later public denials by HER’s
Editorial Board that all of these IOPICS Fpartlcularly Ali5) were a
part of HER’s solicitation of my article:

Th B?eﬁrd has agreed tP 1publlsh a revised manuscript which would
takete owmg eneral form:

The que?tl o%ed In the title of the artlclfe can li)e answereg

ﬂjate fyooklng at the notion of ‘ntelligence’ an

eva ating some ofthe major controversies that have strrounded

1 Ar(%ument? ?amst the extrem? environmentalist posjtion,
This would Include material from ‘How Muc and
“Social Class, Race and Genetics’. This section would include:
a. A clear definitign of iaen?tlc and ‘non-genetic”factors and

of the notion of ‘heri |t?/

h. A c?ar statement P/? Hosmon on social class and
raclal differences In |n |\9 ce

2 E V|ronm ntasathres ol ar|

e two- actor t 0 mtel nce mcludl g ﬁ Clear

x |cat|o teslze atlo etween the two
gt |ffer dlstrl ution of earnmgmélfferent

soua 10
B. Given this ?ra?n V\}%rk whgt ar? the prosg ects for boostlng 1Q
ang wha%arﬁthe otential benefits and drawbacks?
othertodo | t%taIP
2. What are the mos ef icient ways of doing it?
a enetlc metno
;tJen an ostnatal intervention,
C. Educa lonal Intérvention: a mIS?IrECtIOH according to
ﬁnsen gmment her?s ecifically on Bereiter’s work.)
¢ \{Vq% tre\r/]e\’r>1lgnt OEda% a|lg\J/reSmenus "
2 ee ?opment of children with high learning abilities but low
3
4

. Maximization of best abilities.
. Other 10gas.
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| thought this a quite good outline and_ I incorporated all of it
into my revision. Because of previous writing commitments, | was
not able to work on the HER ‘article until the' middle of the follow-
ing September, | delivered the completed typescriptto HER about
the first week in November. The Board suggested a few changes,
mostly deletions, totaling not more than about 15 pages, since the
typescript was over 200 pages - the Ion%est article ever published
in the HER. Because of deadline problems, proofs were never
sent to me. This resulted in a few minor obvious misprints which
were corrected in all later printings of the article after the first,

The article appeared in the Winter 1969, issue of HER, pub-
lished on February 28, 1969. The seven invited commentaries on
my article, (by Jerome S. Kagan, J. McV. Hunt, James F. Crow,
Carl Bereiter, David Elkind; Lee J. Cronbach, and William F.
Brazziel), along with my rleomder to these commentarles were
published |n the next issue 0 HERéSprlng

The popular press in the United States picked Up and broadcast
their interpretations of m?]/ HER article with a speed and zeal that
seems unprecedented in the publicity given to articles in academic
{ournals S0 swift was the press covérage that | was reading about
he article in the newspaper at least two weeks before a copy of the
journal had even reached me in Callfornla | am often asked, how
did all this publicity in the popular press come about? | can only
tell what | know from my own experience of the, events.

The very day of publication | received a long-distance telephone
call from a reporter from the Boston Glabe, who said he had received
a pre-publication copy of my article from HER and had written
a news story about it. He had wanted to check qut some of his
interpretations with me. | then phoned the editorial office of
HER to ask if other news media had received copies and was
informed that_a press release had been sent to a number of
popular magazines, in some cases with coples of the entire artlcle

f this h v |IabI he HE
ambrld0 flb/fs d %%zmaeaa pr|n eﬁp{p q
nwron nte mc 5he orlgﬂa
Eaers ﬁs ote ero an
ond oe er lns
scussmn e thir cons I% tor |
rrespon ence

ﬁsol tlgef e nlcal anrH heojr@t?ca mv(\elots
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Also, the solicited commentaries by the seven critics in the Sprin
ISsue were sent to the press. | had fot seen any of these yet mysel
and did not receive copies for at least another month, although |
saw ‘reviews’ of them inthe popular press. By an odd coincidence
the same afternoon that | had spoken with the HER editorial
office, | was visited in my office Dy a staff writer from the U.S.
News & World Report, a W|del¥ read news magazine. He knew
nothing of the HER article, but was on the Berkeley campus; to
interview various members of the University faculty concerning
a story he wls preparing on ‘campus unrest’, for which Berkeley
became especially noted following the famous ‘free speech move-
ment’ and campus riots of 1965. In the course of the interview, |
told my visitor about the HER article and the fact that HER's
editors'had already released it to the press. He was interested and
s0 | gave him a Xerox copy of my typescript. Within two or three
d?}(s e visited HER s ediforial office, interviewed members of the
Editorial Board, and obtained copies of my critics’ replies. Two
weeks later, on March 10, U.S. News & World Report published
his feature_article about my HER article; it was the first of the
feature articles to a gear in a national magazme. (A follow-up
article appeared in U.S. News on June 2, 1969.) It was much more
accurate and comprehensive than any newspaper items that had
%[eV|oust a geared, and with the exception of the New York
imes, the U.5. News was the only newspaper or ma?_azme which
checked their paraphrases of the main points of my article with me
by phone prior to publication. Many other magazmes_ and news-
papers assured me n interviews that they would_ do this, but they
never did, with conseguent inaccuracies and misunderstandings.
Several nationally syndicated newspaper columnists took ug fhe
debate and several other popular magazines ran stories on it. Easily
the most thorou%h _thou%/?tful, and well-balanced story appeared
in the New York Times agazme (August 31, 1969)."The N.Y.
Times commissioned Lee EQson, one of the top popular science
writers in the country, to write the article. He came to his first
interview with me remarkably well prepared: not only had he care-
fully read and annotated my article but he had alréady collected
story material at the HER @ditorial office in Camb_rl,d?e and had
interviewed a number of psychologists and geneticists for their
opinions of my work. He spent several days in Berkeley; he had
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many hours discussion with me and with numerous other Berkeley
proféssors who were known to have opinions on my work or on the
Issues in general. Edson had the popular science writer’s gift of
makm? technical Rroblems simple and understandable to the'intel-
ligent Tayman without violating accuracy. His article, it seemed to
me, was eminently fair and of meticulous accuracy in summarizing
the whole debate up to that time. _ _
| later learned from an editor of the New York Times Magazine
that Edson’s article brought more letters-to-the-editor than any
other article they had ever published. A number of these were
ublished in the two or three weeks that followed the Edson article.
“he editors’ selection of letters for publication seemed to empha-
size the more dissident ones, perhaps because they expressed views
more tYplcaI of the majority of the letters received. As a sample of
the full spectrum of oP_mlons expressed, it ma)( be worth quoting
from some of the published and unpublished letters (which were
turned over to Mr Edson and some of which were sent to me).
Most of the published letters were emotional protests rather than
factual counter;ar?uments. But they indicated some ofthe sincerely
and nobly motivated blocks and obistacles to rational consideration
of the issues raised in the HER article, especially. the sensitive
question of racial [qenetlc differences in mental abilities. One letter
to the editor (September 21) states in part:

The myth of white su erl_?_rlt .nas been around for alon_%]t_lme_. It haé
%mce heen quoted as [ustification for se re%atlon discrimination an
or.a|l manner of se opd-class treatment 0 bla(#s In the economgc,
social, and educational sgheres. However much_ | may cry out for
recognglon afs n individual black American, my |E|t]|al de |t¥ IS Fs
a member of the rouep. [f the group 15 to e laneled Intellectual

Inferioy, | %sam mber of that group, am also Inevitably and auto-
mafically labeled.

Another writer says:

Those who would_ silence Jens?n are ?h llenging one of our most
stronﬂ% held beliefs, 1.¢., th t_alknow% e IS good. His ogg.onents
are emotional, confused, and irrational, but | think their position 1S
fundameBtaIIy WISe, Sué)ﬁ]se J?]nsen. continues.hjs stuqles nd Is abje
t%ﬁ_rove eyond guestl t at;]ere Is substantial racial differences In
ability to réason anstractly? What then? H,ciw will that knowledge be
used? Is there any doubt that Americans will simply use proof of'such
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racial differences, to US'[I(ij rsswn t home and abroad? . . , The

WIse scientist WI| ev |mseI to research on the relation

b tvveen rac s and ab|| the W|se university will not honor those
odo or |ssem|nate elr work,

A common response is to question intelligence tests, as did the
correspondent who wrote:

It is possible that there is such g thing as inherited infelligence, but no
testth) concelved by man Is veﬂtd mgascertatntng this. !

Some of the criticisms which appear to deal with technical argu-
ments actually amount to misinterpretations of the data of well-
known studies. One of the most commonly mtsmterEreted set of
findings is the famous study by Skodak and Skeels s 949). Refer-
ring to this studY as a refutation of the high heritability of intelli-
gence two assistant professors of psychology wrote:

e]ns(en also cites studtes of chtlitren adopted in mfanc in WhICh the
[dren’s 1Q scores later correlate with the mte vgen g0y e Tcatton
oftheir natu alm thers, butd notcorrelateata ththetntel gencg
hf ucation of their a o(ht1 ﬁredtts T uls for example, adopte
children w ose naturalm thers relattvey owI scores In com-
Partson to_the other mothers ‘ene to have Te attvey %scores
Hcom arliont%teoth r child However dle sethatst ention
the crucial Tact t attheI scoreso the do te rentntesesame
studies averag Ipomts h er than those of their trH
mothers. Whereas, |n eneral, the ndtural mothers came romt
lowest strata, of society. the adopte arents were from a_high
s?moeconomlcs tus Ih ndin |hd| ate thatwhtleneredatY ag
payaroem in wdua erencstn inte Itqence ecte n th

Qcorrelation betw en adopte children and their natural mothers -
en\uron ent can a ect SCOres Dy an av raeof 20t0 30 ? Ints.
This |sa outthe Verage |fference |nI obta ned between children
from low and htg socloeconomic amt |es

However, the data referred to by these writers simply do not lead
to this conclusion. Indeed the results are quite consistent with a
heritability of 0-80 for intelligence |e 80percent of the population
variance in intelligence is attributable to genetic factors). Let us
take a closer look at these data in the studg )&Skodak and_ Skeels.
This well-known stud¥b y Skodak and Skeels ((11949 IS often

held up as an example of evidence which supposedly contradicts



16 Genetics and Education

the high heritability of intelligence. The fact that the adopted
childrén in the Skodak and Skeels study turned out to have con-
5|dera_bl¥ higher 1Qs than their biological mothers is thought to
constitute a disproof of the conclusion from many heritability
studies that genetic factors are more important than environmental
factors (in the ratio of about 2 to 1) in_the causation of individual
differences in 1Q. (Another way of saying this is that the heritabi-
lity of mt_elhgence is about 0-80, i.e., about 80 percent of the 1Q
variance is attributable to genetic factors. The 20 percent of the
variance due to environmental differences can be thouqht of 8 a
normal distribution of all the effects of environment on’10Q, inclu-
ding prenatal and postnatal influences. This normal distribution
of énvironmental effects has a standard deviation of about 7 |

points since the total variance of IQ in the pogulatlon 5152 = 22
and the 20 percent of this which is attributable to environment is
0-20 (225) = 45, the square root of which ?IVGS SD = 6-71) Is
there a_nythm([; in the Skodak and Skeels dafa that would contra-
dict this"conclusion? Skodak and Skeels based their study on 100
children born to mothers with rather low 1Qs (a range from 53 to
128, with a mean of 85-7, SD of 15-8). The children were adopted
into what Skodak and Skeels described as exceptionally good, uppe_r
middle-class families selected by the adoption agency for their
superior qualities. Of the 100 true mothers, 63 were given the 1916
form of the Stanford-Binet 1Q test at the time of the adoption.
Their children, who had been reared in adoptive homes, were given
the same test as adolescents. The correlation between the mothers’
and children’s 1Qs was 0-38. Now, the difference between the
mothers’ 1Qs_and the children’s 1Qs is not really the relevant
question. Yet it ison this point that the interpretation of this study
has so often gone wrong_. What we really want to know is, how
much, do the children differ from the 1Qs we’'d predict from a
genetic model? Using the simplest model, which assumes that the
children represent a random selection of the offspring of mothers
having @ mean 1Q of 85-7 and are reared in a random sample of
homes in the general population, the children’s average predicted
|(8 would be 96. In fact, however, their average 10 turns out to be
107, or 11 points higher than the predicted le' If 20 percent of the
1Q variance is environmental, and if one standard deviation of
environmental influence is equivalent to about 7 1Q points, then



Preface 17

It might be said that the Skodak and Skeels children were reared
In environments which averaged [1/7ths or about 1-6 standard
deviations above the average environment of randomly selected
families in the (Populatlon. his would be about what one should
expect if the adoption a?ency placed children only in homes they
judged to be about one standard deviation above the average of the
general population in the desirability of the environment they
could Prowde. From what Skodak and Skeels say in their descrip-
tion of the adoptive families, they were at least one standard devia-
tion above the general average in socioeconomic status and were
P_robably even Higher in other qualities deemed desirable,in adop-
Ive parénts. S0 an 11—Pomt 1Q qam over the average environment
falls well within what we should exPect even if environmental
factors contribute only 20 percent of the IQ variance. But this 11
points of apparent gain is more likely to be an over-estimate to some
extent, since these children, it should be remembered, were
selected b){ the agencK_ as suitable for adoption. They were not a
random selection of children born to low [Q mothers. Many such
children are never put qut for adoption. (Mast of the children were
|IIe_P|t|mate and as indicated in Leahy’s (1935) study, illegitimate
children who_become adopted have” a higher average IQ than
illegitimate children in general or than Ie?mmatechlldren placed for
adoptlon.{ Even so, it 1S mterestlnq that Skodak and Skeels found
that the 11 adopted children whoseTrue mothers had 1Qs below 70
averaged 25 Pomts lower than the 8 adopted children whose true
mothérshad|Qs above 105. There are also certaintechnical, metho-
dological deficiencies of the Skodak and Skeels study which make
its results rather questionable; these deficiencies were trenchantly
pointed out many years ago in critiques by Terman_ (1940, pp.
462-4672 and McNemar 81940). In summary, the Skodak and
Skeels s ud%/, such as it is, can be seen to be not at all inconsistent
with a heritability of 0-80 for intelligence. , _

Of the 15 lettérs published in the' New York Times Magazine
(SePtember 18, 1961, p. 38), only one (by Harvard psychology
professor S. S. Stevensjpwas not condemnatory:

It was good to read Lee Edson’s first-rate story on jensenism, n. The
theory%ﬁatl ?sqar el (fetermlne?% _they%ene_l’, August 3L Of
COUrse, to someone With a 40-year- oné Interest in 1Q Testing, the
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theor %that]th%IQdenves mainly from the enes IS %eneratlons old. |
% e eqr nevenln séminars at the home of Termag
efathero the Stan ord Binet fest. Despite |tsa(IJe the theory needs
on mtoseveqﬁa and(!elntlermeg ebate, an tn ameoJ
Art ur Jensen offers high cre H’[I sforth hon r Wlt fhe care an
mtg%nty e>apeote< 0 as(otent% as reviewed the recorded evidence
as undertaken sty |eso |sown to unrave urt ert enatureof
the | earnlngo ce%s In_child eno hoth % e wment.
nmlndu ort ot bIasto olitica creo e has told the story
cear an camg/ and as it s,
T e envirgnmentalists have had the mlcrophonegn recent?/ ars eﬁd
Yhave talked u an Amencanbrand of Oysen 0|sm whi
? ralnpower%n etaoﬁet That notion draws much of |t%gowr
?g (! Eho Il feel that somehow egans
wor and make & et%r f ht nﬁw Practjcall ayeverly %ISI Ing to
Improve somebody. There Is not mq partlcu Ith reaﬁ
In andteqﬁ:hln here |s? ?/tescentl (ﬂ t|onco cerning what
f at cannot be altered ta(turfe >ﬁt (oe .resroon verg
Ittle to stretchlng dextent% resgon arly well t0 traini ? and th
\ﬂog r?n sloo ken, say, French rEnghsh depends wholly on' the
But there is that stubborn 10. Wil C?rn]s Sterits concept .of the
‘mental qu?tlent ,What Terman ?name e intel enceci ofient, IS
twhe ratlo of mental age to %hrono glcalae That concept of the 1
as, | believe, proved Itsel %emotlm rtant quantitative oonceP
contributed thds far by g eyc dtgg ? Ith many prime con epts In
smence the im ortance tems dir tI rom Invariance. The [Q, com-
etent meas e remamse ntla constantovertechlld FOW-
eas [fthe qrose and I or vered like the moods ofjoy and
ss it would Jong since have Iost Its Interest: and Jh cho-
metnmans would have turned to other upursults Ing ee iftre |
soI eltsconstanc the amo fr tﬁitlon elﬂ thﬁm ve t0
test|n wou bIow It out nt eot er hand,
|fsomeon wants of|nd cc aimeqd as nefactoro manklnd
et him dewseasure an wora emet boostln the 10, A
quicker meth o .COUIse, than the on sow rocess of selecfive
mathe the breeding process b thc meri rformed near
miracfes in the improvement of dualities in plants ang animals
In the meantime, it Seems Clear %we gal not\hlng b){ turnlng our
acks on_the Rrocess of bIO|OgIC inherit nce w |ch ses the g SI?
or our size and appearance, and for much of our behavior. Natu
bendsnot awnit to urwishing. Itis better to probeher secrets in open
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jderr%:ussron than to try to shout her down, as some would shout down

Some of the most interesting comments and observations, not
even hinted at in any of the published letters, are found among
\trUPostee that were never published. A professor of computer sciences

| am saddened b r]he factthat so ma ofm collegr?ueswho bravel

spoke uH during’ t H ? cCart Fgave chofs
uring the interim to identity wit the(fr?%ressr [t would be an unfo

tunate assessment of the current academic scene if t err 0 rJectrons a
e?ade ag? were nottoth etgc niques kvg |ved, but only represented a
efense OF that whic eing attac

A psychology professor wrote:

It appears that another form of ‘generation gap’ has occurred wrthm
beh \Prorzrl sclence. T?re massrveqrdes In theg erate orC 0 mron that
?rosem ow but syell m? reaftron agamstthe scientific resolutions. In
avoroft eherrtabrlr r¥ intelligence during the 1930s asswerﬁasrde
Eese ef qtra dconcwslons without the ?ata er s avmgi
een relianly re ute And enewogfeneratrono oun behavrora
?rentrst ve been traned in_void history and In the light of
(limitable but unr# stifianle envrronment%hstrc presupPos frrons as to
Erotentra ects O Intervention In the human care? Prof es%or
ensen cannot esard t? have set the recor absoluteystr %
t srstoo uch orsm e sclentific acts- fe as at eﬁstputt rstorx
o the pro e % course. In spite of the fact that gt this time |
the affairs of man his report 1S hard to acceﬁ]t onesconfrdenfce mthe
rectrfrcatron of rmmedr te %ﬂence the.mare Jnexorable orceso
nistory will stand in favor of his ultimate vindication. Meanwh re this
reviewer's judgment 1s that Jensen serves more honestsy and wrth
%ater B []s of observatr%and anal ysE the secral cal %s | vg ved
IS study than do man 0 rs crrtrcsw osrmpgl ecrﬁ naings
without refutation, and who fnere %/mamtamd eqero sythe 11U
sions which Jensen constructively attempts to disp

Another professor of psychology:

%?rtfr Lee Edson ceserves congratulations for treatin Jensen?
scholarly article as serious ?ocrals lence, rather than ast golrtrca
document th totherdourn |stﬁ and even many social scientists have
misconstrued it to be. Whether or not one”agrees with Jensen’s
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eonclusmnsaerstud |n thel R]age aper carefully, clearly Jensen
IS 3 master o hlse g) ca ang theor chal materials as Tew or no
ﬁnvw?nmenta Ists are of tneirs. Maost of the critiques, | have seen lean
eavily.on misinterpretations of Jensen’s position and on presentation
of possible but implausible alternative hypotheses.

A professor of biology:

In the last several monghs | have been qme% brtnqtng Jensen?
artlcle to the agentlon of eIected colleaques wno havethe statistica

and hiolo |ca groug needed t(% evaluate It. | gnco ntered
tvvo re% ? sal that even If it were truete id not believe
the su Aects oHdbe sclentl |ca] oy |nvest| aé% hstlm On the
otherh ﬂwn out eﬁeeﬁit(lont s5e W { d read Jensen’s

aper W|t care have ed m? or tehng the out It. In some
cases their res éponse was one of emotjonal shock at act? hitherto
unknown tot To my mind, one qf the most 3|?n|f|cant eatures of
Jensen’s article Isthe wa |t dichotomizes technically competent scien-
tists into “let’s look” and' ‘let’s hide” groups.

A professor of philosophy:

The att?ck on Jensen IS one more suI;n among many others that make
some of US mor and more uneasy, that onsgnelsueswemu fasa
Proup sﬁa with one VOACG no dissent or am %ut}/ g rﬂttte [t I
nereas heretlcal to dissent in anywaynoto 0m the proposi-
fjon thata human saretesame In every |m ortant res ect
that our sqeiety Is sick, ‘ at midale-c ssvalue are In étnous not ony
totesoetetyfasa] hole thomem ers of the middle class, and
rowing list"of other simi ar)(dublous or a ysugreorte prop03|
lons. .. It isnot merely tha wemast F ‘relevant’ byt we must
e correctly relevant, .on the right side of relevant issues. Jensenh
committed the newsmo eind, not Irrelevant, utcounter re evant
He Is aca?emlca ?/wnht e sianificant in- thmg all rl%1 but he Is
sayin un or |vabeth|n sabo it Itism M eattacks%/
oun er fac w ehs holarl ssouatlo S, WhIC ave been so
ain concere with Torcing. them to ta% ositions on ‘re evant
I1ssues; will soon shift to an Insis gncet at the ‘correct’ positions be
taken ‘on those Issues, | have a sad Teel mgﬂ that Jensen 1s.a premature
martyr in the long struggle to come within the universities.

In most accounts in the popular press most of the main points
of my article were never mentioned, being completely displaced by
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the racial issue, which was often a grotesque parody of what | had
actuaIIIEy written on this topic. The press usually preferred to cast
the HER debate as the ‘good guys’ versus the ‘tiad guy’. This kind
of wrltmgz, with all its Stir and” slur, aroused some persons who
would not be expected to %o to the original source to see what | had
actually said, to write hateful letters or make threatening phone
calls, sometimes in the middle of the night. These reactions could
only be expected in view of some of the provocation in the popular
press, which, though it may have sincerely expressed the emotional
state of the writer," was hlPhI misinformative both as to the letter
and the_spirit of my article. One nationally syndicated newspaper
columnist, for example, wrote:

What an affront this has been to milli?nﬁ of black people, just now
manlfestlnPana?on%ls%i ride, fo feel they are b_? nr% ﬁ)ld Eorget
It; some 0 ﬁ/o%r ew |% intelligent mempers will make 1t, bt on
the whole the black man wil) remdin second-class eululyoment!’ Some
of tqe rﬂore Butra%ed souls, bLack and white, onId Ik 10 settle the
Wlﬁ) tlng V pr Y{mgt at they have 1Q enough to tie a noose that
will fit Jensen’s neck.

The generation of hate, rather than information, by the use of
emotionially charged words and phraseology and the building of an
impression of combative conflict among™ ‘experts’ are the chief
ingredients ofthe kind of reporting on whlch,a_larﬁe segment of the
press thrives, and when it is not applied sufficiently in‘a rePorter’s
account, apparently it is injected at some higher editorial level. A
magazine science writer wrote me apologetically about an article
he Was assigned to write about the HER" controversy’, s_aym(i the
printed version differs in numerous ways from thé original one
which | wrote. We always seem to come out on the short end in the
perennial struggle with'the editors,”

For several weeks, The Daily Californian, the student newspaper
on the Berkeley campus, ran"a number of articles and. scores of
|etters-to-the-editor about the controversy. Six distinguished pro-
fessors inthe social sciences signed a letter Claiming [ was ‘extremely
naive about the nature of cultlral differences in test performances’,
and that ‘we disagree strongly with many inferences he has made
from his studies’,etc. It turied out that none of the signers had
even read the HER article and apparently were reacting only to the
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accounts in the popular press.. A Professor of philosophy at
Berkeley whose interesting analysis of the reactions on the Berkele
campus was_published in thé Review of Educational Researc
Scrrven 197 2 described the attempts in Ieadrnq arficles in the
stu ent paper 1o summarize the debate as all ‘tota lY incompetent
¥the sta ndards of a good freshman Psychology 1student’. A few
the headlines convey the tone of the Commeéntaries:

Education Caucus Supports SDS in Jensen Firing
Teachers State Jensen’s Theories Are ‘Frightening, Damaging’
Suppression of Jensen Not the Answer
Inquisitional Tactics and the Jensen Case
Extremel Danﬂerous Attack on Arthur Jensen
Should Be Called Off
On Exposing All Racists o
For Firing Jensen, Having Read His Article

Some letters demanded I be fired from mY professorship; others
urged students to boycott my classes: still others defended my
academic rights. The whole affair in the student paper was finally
summarized in @ commentary by a professor of Ene%lrsh at Berkeley
(R. W. Rader, The Daily Californian, May 6, 19

e e e A
ofeessorngﬁrur Jensen, Hre utatrve villain, is revea%dpas%he trrum
gant ero, his estrn reverse rsenemresputt same uw ata

rude rttIe dramal Not even AL C app or Harol would have

a
dared ﬂrt forth an thr urte 0C ewoul have dgred aeéhe
central fiqure so j

erob recrsel thosevalue use E gde
hrmai In: vvo are nrs srrg
50 rashz and Impro ab?/ne&lec th rr anr st utyt Inform
therﬂsel %befoeaecg ng; (f have ared Inclyde onthe frrne
the mob high-minded scho ars from a great university fatuou
trumPetrn their | nor ntr teous £ss.
Of course It was real g medy ron}]the be/% rhrn\% noonee\f]er
fear%d%atJ nsen would be throvin to the wolves, however mych
ave Nad to suffer their howls. But the Story Is comic not

be?gause ofthe Intention to harm was nat serious but only becau?e the
detenses are for the moment reasonanly strong. When'the aefenses
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were down during the French Revo ution, It was peaple very like the
§ t(\ltenél 1g |iberty equal *raterntt engmlgs ofterotton
Bstabllshment who tt de Lavoisier IT P uena
éom de savants? ana forced Lafayette t? flee for hIS use %
di notreiuzetha the emenwere etter frien so Tree omt ante
Our ttle playistoo ful opoetchudp ceto makethetrue mﬁttc(!ear
e point is, 0 fcoursetatJﬁnse Id not nee tobesoe endent
rlghtto begustl edand that his attackers are n t505|m regree
sible as they seem. T eattackerf were move fy e Ideals to
what they con glve to be mora ?ctlon Th ex or%ott at moralit
Wlt out knowledge based oncrltlca Inquiry |s? Irtue buhawc
‘Be not righteou overmuc wasasa |n rPO ularint ee|
century, the century of reason; nltrma s er etua uahle
counsel of reason. Nottew anous utten tous omt?
ogt ut Socrates and Christ to geatn.) Becausewenee%thecune
ofre ??n an Becattse we ?annot knOW\ghat It |ﬁuntll It has sttiodt
test of free debate from al %arters an event en not certain %
do not Eerse ute for ogmlneventosewoa e ? full g
wron eh Pro essorfens n was made to seem; more plainly - to re e
gbe ntlronavglchwn always need repeating - we do not persecute for

Meanwhile, the editorial office of the HER was havmg unusual
troubles. They were under attack from various individuals and
organizations on the Harvard campus, such as the Black Students
Union, for havmg solicited and published my article. The intimi-
dated Editorial Board quickly took steps to make amends and
appease their anfqry crltlcs The ensuing events are unprecedented
in the history of scholarly OPubllcatlon In America and warrant a
detailed account. It should be noted that the HER is mana%ed
entirely bY graduate students under the sponsorship of the Gra
ate School 0f Education at Harvard, A new Editorial Board, made
up. of graduate students usually in Education and the_ Social
Smences IS elected each year. Qver the many years of its existence,
PI have published, onthe whole, one of the distinguished and
mf uentlal journals on the American educational scéne, Unfor-
tunately, however, under the pressures of reactions stemming from
my article, the Board’s academic wisdom and adherence to tradi-
tional r|nC|pIes ofscholarl¥ publication were pathetically wantlng
The first came to my attention when | was sent a copy of the
Harvard Crimson, the student newspaper, which carried”articles
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and editorials condemning my article and in which a ‘position
statement’ put out by HER's Editorial Board was quoted as follows:

The editors of the Review said in a wnﬁen statement est%rdal){ that
they had solicited the Jensen article, but had not requested that tr,eft
the” racial prohlem.. ‘VV% committed ourselves to gub Ish an article
ealin %e era_[ywnh eto;t)lcs In an qutline we ncloseéj with our
etter Of commitment’, the statement read, The i)utlme made no men-
tion of an analysis of racial differences. In inte Ilgen_c%. The_editor

ref,uied to coniment on why th%y_euded to publish the [Jensen
artlff e, saymg h at opinions on the.issue were o |sgarate that the
could not"reac agqreement on a joint statement. (Harvard Crimson,
February 28, 1969)

| set the record straight on this point simply by sending a copy
of HER's solicitation letter, mclu,dln% the outling, to the editor of
the Crimson. My letter was published in the Crimson two months
later (April 29,71969), and short,I?/ | received an apology for the
misstatement from one of the editors. In the meantime, however,
the Board’s misstatement was sent out in mimeographed form to
apparently anyone who directed inquiries to the HER office. A
number of my own colleagues received copies of this mimeo-
graphed position statement, which also blamed me for releasing
my article to the press. But | myself was never able to obtain a
copy dwectlx, either by written request or b}/_ atelephoned request
to one of the editors. It was most interesting, therefore, to see
how ver frequentI%/ some person in the audiences before which |
appeared as a lecturer would stand up at the end waving the
mlmeoqraﬁhed disclaimer put out by HER. More interesting is
the fact that some persons went on quoting HER's disclaimer
even after | had sent them copies of the solicitation outline and
the editor’s letter of apolog()! or the false statement. Falsehoods
apparently cannot be refutéd even by conclusive factual evidence
among those who have an overwhelming emotional need to believe

them, _ e

?—I_ER retreated further in the face of criticism by suddenly
haltln?I the sale of the Winter issue contammﬁ]my_ articlé. It became
virtually impossible to purchase a copy of this issue, not because
the supply was exhausted but because the HER editors thou?ht
no one should be allowed to read it without also having to buy the
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rebuttals that were to follow in_the Spring issue - the antidote to
my article, as it were. The University bookstore on the Berkeley
campus was refused their order for copies to be used in graduate
seminar. (This refusal was later reversed.g A Nobel Laureate who
wanted to buy copies to send to members of the Psychology
Anthropolo]g ,,Somologx, and_Genetics sections of the National
Academy of Sciences (whose 700-odd members are regarded as the
nation’s scientific elite) was refused copies, The co-chairman of the
Editorial Board wrote to this eminent scientist as follows; ‘I can
only convey to you the strong wish of the entire Editorial Board
that the [Jense_nﬁ article be considered as part of a conversation
(with other voices heard from), not the whole of it, and that you
rethink any decision either to select assaqes out of context o o
use the arficle alone’ (March 27, 1969). All orders for the highly
Bv%?é'ﬁ'éfa?e}iv'”ter issue of HER were answered by a form Iétter

The. Jensen article, ‘How Much Can eBoosf]I anP
Achievement?” presents a view of intelligence that we ef must ne
read [n.the c%nt xt of exgert dlS?USSIOﬂ. from other Pﬁyc 0 oglsts andf
ﬂ]enetlusts.T_e S%rmglsu_evwl contz1|n elght_en ISCUSSIONS 0
e Jensen article by ", Slncevvefe% that'it Is Imperative that our
Irﬁadoeatsigre]sglven access to the entire debate, we are offering the follow-

fcholas ic

(All of these options required the purchasing of the rebuttals in
the Spring |ssue3 o _ .

| protested this policy in phone calls to the editors only to find
that things had gone evén a it further: they had decided not to sell
me reprints_of my own article (this was a comRIete reversal of
Prewous,P_oIlcy) and there was a question of whether my rejoinder
0 the critiques in the Spring issue would be published, either in
the same issue or the Summer issue. In other words, HER sub-
scribers would get the rebuttals to m%/ article, but not my rejoinder.
A letter from the co-chairman of the Board followed, saying,
shall write you on April 8h after the Board has reachéd a
decision whether or not to publish your reply in one of our issues’.
At this point, the Associate Dean ‘of the 'School of Education at
Berkeley called the Dean of the Graduate School of Education at
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Harvard to see if this unbelievable story could be true. Whether
this call had any influence, I do_not know, but | soon received
word that the HER Board decided in favor of mcIuqu my
rejoinder in their Summer issue. But they still refused to sell me
repnnts despite the fact that they had already sent me a routine
order blank for the purchase of reprints. Checking with authors
of articles in the HER, | learned that they had filled out the
same form and were sent all the reprints they had ordered. It
was clear that | had been singled out for special treatment. The
letter from HER informing ‘me of the denial of my reprint
order said: “We want to present both sides of the issues and
feel It is imperative that the article and responses be distributed

to
q?ortunately | was not the only one who Protested against this
hl?h| irreqular and su?pressw Po I%/ hers protested more
effectively. Eight of the faculty of the Department of Educational
Psychology at'a large Eastern unlversny 5|gned a letter of protest
to'the HER Board and sent COPIGS to ‘the Dean of the Harvard
Graduate School of Education, the President of Harvard, and the
President and Executive Officers of the American Educational
Research Association. The letter also found its way to the Trustees
of Harvard University. The letter stated in part:

While it mlght be desirable to have access to the commentarg and
cntlus fJensen’s article.when dlscussmg It 1t 1S not |nt hest
M lc or academic tr% itjon tg InsIst. as 4 matter o %ata
gro Uct must be ringe about by ‘Interpretations’ before it
|scnculat d further withinthe scho ar glcommunlty You are Serious 3/
Huestlonmg n Indiyidua s%n?I ecf1 Inte thg/ \nhen you state that
e must read severa artlc es he ? EISC&lﬁ ofeva uatlngaparn
cular article for him ef Scholar deba}e and evaluation 1sn tdePen
dentuponthe availanility of* aP oved actsandwew oints. Scholarl
ECtIVIt &sla W Xo real EI%'[ e seek] o truth, as represente
the facts whic as avallable, an It sacontlnum FOCeSs.
ﬂ %it realize that a rOX|mateI foHr months Interyene
betw ent? ication of the mter Assue nd the expected public il
tion date of Environment, Heredit I){an Intelll ?ence |t'seems Unlikely
that the Spnntq issue of HER will be availabfe before the end of the
cugrent seme
our policy concernlnqthe interim distribytion ofthe artlcleapgears
to be at best anti-intellectual and at worst a form of censorship. By so
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I|m|t|ed thegﬁnbu on of the art\cle ou are makrnertdrff(%rltfor

0 read t eartrceand toevauat It orthemse s. In additjon
oy are encouragrnd rﬁeopeto epend u nte opu argress s thelr
ain source of INformat] nabouttheart eIn Iectual nd sc oarlg

flepate |snotbestserved making one en entu 0N secon ?
Information. Apostrnsu asthe neyo haetakenrse fire n
0 an?/one who |s |cate to aca emc re om n to reedom 0
the press and Is entirel rnapproP éate for a schol aryjournal with the
reputation of the Review. (Apri

This letter received an answer from HER which stated,’
may | commend_to you the thought of St Teresa, who cautioned
against complaining of the ills we have, not knowing those we have
been spared”. The next word | got from HER, on April 24, was a
telegram saying, ‘Letter of explanation concerning reprints is
being sent today - it offers you re%nnts at less than Cost - we are
sorry for any misunderstanding.” Thus HER reverted to its original
standard policy. | received reprints of my article, and on May 1,
HER formally announced that srngile copies of the Winter jssue
and reprints of my article were available to anyone ordering them.

AIthoudh HER®s editors, originally planned™to have four or five
discussants in the Spring issué, the number was upped to seven.
For the most part these commentaries were reasonably thoughtful,
scholarly attempts to deal with the issues by mx paper But in view
of the defensive and conciliatory position the editors of HER
found. themselves in after these commentaries had been solrcrted
submitted, and now published; the several discussants’ generally
moderate tone and lack of any essentjal drsaqreement with the
main points of my article did little at all to ‘put down’ m?/ article
and assuage the ‘quilt’ of the Editorial Board Evidently they felt
they had not made sufficient amends to their attackers on the
Harvard campus and elsewhere. To do so, aBParentI they thought
It necessary to exceed the limits of responsible schoarly crrtrcrsm
And thus the main contents of their Summer issue was concejved.
A number of papers were solicited to accomplish the put- down
that the seven drscussrons in the Spnn? Issug had failed to do -
fact, had not even aimed to do, It is inferesting that at least two of
the solicited papers, aIthough delivered on” schedule by their
authors, were refused dnub ication. Why? Because they were not
interesting or relevant? No. It was because they did "not take a
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sufficiently ‘put down’ stance toward my article and, even worse,
had dared to take a critical stance toward my_critics - the ultimate
offense. Both solicited contributors are distinguished scholars in
fields relevant to their commentaries: Professor Ellis B. Page an
educational psychologist at the University of Connecticut and Pro-
fessor Michael Scriven, a phllosoi),h_er at Berkeley. Professor
Scriven’s mterestm?_ discussion, solicited but then” rejected by
HER, was later PUb ished by another journal (‘The Valies of the
Academ%/: Moral Issues for American Education and Educational
Research Arising from the Jensen Case,” Review of Educational
Research, 1970, *40, 541-549). Professor P_aFe’s article also was
accepted and scheduled for publication in still another gournal, but
just as it was going to press it was suddenly scratched at the request
of an official of the journal’s sponsoring professional organization
who had got wind of it . _ _

But the Summer 1969 issue of HER remains of psychological
and sociohistorical, if not of scientific, interest. It containg.some
twenty articles and letters, most of them only masquerading as
serious critiques of my article. Likening me to Hitler (p. 592), for
example, was apParen_tIy not heneath the Editorial Board’s stan-
dards for a scholarly journal, while Scriven’s and Page’s articles,
on the other hand, dpparently were considered unacceptable. One
author whose ‘critique’ appéared in the Summer issue evidently
had some mlzglvmgs about Its overly hasty publication in HER, for
he later stated"in a'personal letter thiat his'contribution was written
over a weekend and that it will be published in that form, due to
the |neff|C|_enc¥ of HER, who accepted this prellmlnar%/ draft with-
out arranging tor criticism and revision. | would have faken out the
ad hominem attacks, corrected a couple of mistakes, and generally
cleaned it up.” But he was never sent the proofs. He concludes, ‘So
that’s WhY he first draft was so mean. I'm sorry that_it will pro-
bably be the Publlshed draft.” This, | believe, is a typical charac-
terization of the tone and quality of most of the cOntents of the
Summer issue. _ _ ,

Some of these articles contained factual, methodological, and
theoretical errors and unsybstantiated accusations against my
article, such as Deutsch’s claim that ‘Perhaps so large a number of
errors [in Jensen’s article] would not be remarkable were it not for
the fact that Jensen’s previous work has contained so few, and more
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malignant, all the errors referred to are in the same direction:
maX|m|z,|ngi,d|fferences between blacks and whites and maximizing
the possibi |tg that such differences are attributable to hereditary
factors’ (p. 254). Though Deutsch has been repeatedly requested
to do so, he has not been able to back up, this charge of a ‘Iarge
number of errors’ all slanted in one direction. (His attempt to 0o
s0, finally forced by demand of the Committee of Scientific and
Professional Ethics and Conduct of the American Psychological
Association, is by any standard a Pathetlc document)
Immediately after publication ofthe Summer issue, | telephoned
HER to say that some of the statements, such as Deutsch’s, should
not he left unchallenged, but an editor told me that they would not
publish any rejoinder that I might write at that point.’| was most
concerned about_replyanq to the one article most likely to be taken
seriously - by Richard J. Light and Paul V. Smith, a statistician
and a socioloist at Harvard, entitled ‘Social Allocation Models of
Intelligence: "A Methodological Inquiry’. Because of its highly
technical nature, being based on a computer simulation from a
mathematical model, only the quantltatlveIY most sophisticated
readers would be able to detect its serious shortcomings.What Light
and Smith attempted to do, in brief, was to demonstrate that even
if the heritability of intelligence is 0-80 (the average value | found
in my review of all the evidence), the mean White-Negro 1Q dif-
ferences of one standard deviation (i.e., 15 1Q points) could be
accounted for entirely by environmental differences in'terms of a
‘social allocation model’in which the two populations have identi-
cal distributions of genotypes for intelligence. In the first place, |
had never claimed that the high heritability of intelligence within
either or both racial groups was sufficient to_prove that mean
differences hetween the groups was attributable, in whole or in part,
to, genetic factors. It is axiomatic in quantitative genetics. that
within ?ro_up heritability cannot prove between group heritability.
The re atlonshgp is oné of probability or likelihood, that is, the
higher the heritability of a trait within each of two groups, the
%reater is the likelihood that a mean difference between the grouRs
as a genetic component and the smaller is the likelihood that the
%ro_up difference is attributable solely to environmental variation.
his likelihood function_can be expressed in terms of the definite
mathematical relationship that exists between within group and
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between group heritability. 1L|(11htsand Smith’s critique, therefore,
Is quite beside the point. It attempts to prove a theoretical point
WhICh no one ever disputed, which'in factis axiomatic in quantita-
tive genetics. But Light and Smith were misunderstood by many as
Brovmg that the mean White-Negro differences was entirely aftri-
utable to environmental factors. A Nobel prize-winner in p y5|cs
Professorwllllam Shockley, who is hlﬁhly adept at mathematical
ana sis, took the Light-Smith model at face value to see what
kinds of predictions it would Iead to other than the particular one it
was expresstewsed to yield. Shockley’s analysis proved most
Interesting, He found, for example, that the Light-Smith mode]
could exp ain any size mean difference (e.g., 100 1Q  points)
between two grou]ps strictly in terms of enviroiment, and could do
s0 even if the difference was in fact largely genetic. Secondly, he
found that when the model’s parameters are Set to make the white
mean equal to 100 and the variance (i.e., the square of the standard
deviation) equal to 225 (the actual population values), the variance
forthe Ne ro roup generated by the model as applied by Light
and Smith'liesbetween 340 and 617. This is highly discrepant with
the fact that most studies show Qs to have a_smaller variance, in
Negro than in white samples. The madel alsoyields a Negro sibling
corfelation as high as those %enerally found, for idenical twins
reared to%ether |mpIy|n% much higher”heritability of Q inNegroes
than in whites. Finally, the model predicts that if there is no Négro-
White genetic dlfference in a given generation, there will be one
in the next generatlon The model itslf thus refutes the very point
it attempte to demonstrate. From his analysis of the Light-Smith
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model, Shockley, noting its serious shortcomm?s amounting prac-
tically to absurdities, concludes, ‘Thus their attempt to construct
an environmental explanation constitytes in fact a reductio-ad-
absurdum basis for rejecting their premises.” Shockley tried to have
his analysis of Light'and Smith published by HER, but without
success.” This is most unusual In scholarly” publication. If the
Shockley paper had been merely an expression of _oleon, that
would be one thing. But ajournal’s refusal to publish a critique
which points out essential logical infirmities and wide discrepancies
from well-known facts in an article previously published in that
ournal, is most unusual. Fortunately, Shockley’s critique (followed
y a reply and a rejoinder), after ProlonPed and thorough review
by a number of referees, was finally published by a journal of the
American Educational Research Association (Shackley, W. ‘Negro
1Q Deficit: Failure of a “Malicious Coincidence” Model Warrants
New Research Proposals’, Review of Educational Research, 1971,
a1, 227-248; Light, R. J. and Smith, P, V. ‘Statistical_lssues in
Social Allocation Models of Intelligence: A Reviewand a Response’
RER, 1971, 41, 351-367: Shockley, W, ‘Models, Mathematics, and
the Moral Obligation to Diagnose'the Origin of Negro IQ Deficits’,
RER, 1971, 41, 369-377).

One of the discussants in HER’s Spring 1969 issue accused me
of ‘glrdmg’ mxself for a *holy war against “environmentalists” ’
(p..338). But there is nothing at all war-like in my orlg_mal HER
article or in my rejoinder (HER, Summer 1969) to'the Qiscussants
in the. Spring issue, as any reader can see for himself. If there was
anything at all war-like in the aftermath of the HER publications
It was surely on the part of those ‘environmentalists’ who publicly
resorted to"unusual exertions in their opposition to me for my
having questioned their dogma. S ,

Social scientists - anthropologists, sociologists, and social psy-
chologists. - were the most conspicuous. The Society for the
Psychological Study of Social Issues (SPSSI), a Division of the
American Psychological Association, issued a,Press release, signed
unanimously”by the members of the Council for SPSSI, which
attempted to discredit many of the main points in my article. The
SPSSI statement was published in part in newpap,ers across the
nation and fully in several professional journals, including the
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summer 1969 issue of HER and the American Psychologlst
(November, 1969, R1039 10412 which also published’ my réply
In the same issue. The SPSSI statement is so typlcal of opinions
and criticisms voiced b¥ a large segment of the social science
community that it is worth quoting in”full:

‘Asbehaworal smentltst inebellevethatstatemen ecifyingthe here-
|tar¥ com onentf telligence areunwarrante % rsentstate
of scientrfic know d%e As members of the Councilof the Soclety f
the Psychol %IC&| St ?y of Social Issues, we believe that such s ate
Wc?#gston;% |a tirlousymlsmterpreted particularly in their applica-
The evidence o¥ fow decades of research on this Prolflem can be
readily s ﬁmmarlzed There are marked di ?ren?es In Intelligence test
scores. when ?ne fompar s a random. sample qf whites and” Negroes.
W at IS egit clearis that Iistle definitive eviden eexm&s that"leads
to th ecop usion that such differenc sare innate. The evidence pomté
overwhelmingly to the fact tha J N_0Ne compares Neél f(Iges an
whltesofco parable cultyral an educatl naI hac 8round rences
|n intel |gencetestsc%resdlmlnlé markedly: the more comparable the
ﬁsste Ifference. T Je SN0 Bect evidence t)hats fo&)? st eV|evY
that there is an Innate difference between members of different racia

J ‘\/\Pe gelleve that a more ac %ate understandmﬂ of the contrlgutlon
fhere ity to |nteII|% nceW|I R}ossmle onl%/ en social ?on |t|on?
ora races are equ andwen 1S Sltuatio éts existed for severa
generatlons We maintain that the ramsm and ?rlmlnatlon In our
ountry Impose an iImmeasurable burden upon the b Person Social
|ne ua Ities deprivi Iar?e num ers ofbl eoPIeo soclal eonomlc

dycational advanfages available to a rea ma{orltgl gw nite

ulation. T %emstm SO(iIa stractur? revent black and white

ple even of the same Sacial class from leading comparaple lives. In
g tof these conditions, It 1S 0bvious that no SCI?ntI [C discussion of
racial dlﬁeregcescnexclu?an examination. o olltgzal tllsto Ic,
econ?rgt% sychological Tactors w |c are inextricably related to
raclal differences.

One of our.most serious obéectloné to Jeni]ens article s to his
wﬁorousasfsertlont at compensatory education aﬁ%arent al ed
The major failure in so-call dcom nsato%educatlo as beén inthe
Banmn - Slze, and (fopeo o%;ram e maintain that avarie
ams ewa ned to teach specific ShI"S have been eﬁ%ctlve an

tha a Tew well-designed programs which teach problem-solving an
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thrnkrn have also been successful. The re?uI ts from traese grograms
strongly suggest that continuous iand carefu XPanne Interventjon
procedures can have a substantially positive Influence on the perfor-
mance of drsadvaﬂtaged children,

‘We Eornt ou that'a number of Jensen’s ke ass trons and con-
cIusron are seriously questioned by many ps cho 0g sts and genetl-

I'?he u]estron ofthe relative contrrbutrons ofheredrt an envrron
ment to human _development and behavior has _a lon |stor¥
controv rs within psyc oIo .Recent research wdrcate atenviron-
enta acors aroefr the moment of t ecrirl sco(qce trog
The un ornc deve gs asareé ult of a complex little understoo
interaction between h er% |tarPr and environmental factors; this Inter-
ftron continues throug out fe. To construct questions about com-
E auror In term eredriu versus envrronment to 0Ver-
rmpr the essence and nature qf human deye gp ent and behavior
nexamrnafron of Jensen’s data, we fin tobserve(g racial
drfferences In intelligence can eatArrPuted to environmental factors.
Thus, 1denfical twins reared In drfferent environments can show
dr erences In mtellrgence test scores whrch are fully comparable to the

rf{x/ences ou hetween rﬁcra rﬁ
e must aso reco nrzet rta ons of present-day intelligence
tests. Lareg eveoe and standardized 'on white middle-class
crdren eteststn fo he |asedaa|nst bIack children to an
unk now ree (%tests 0 predict school achievement, we
cannot em nstrate t at they are accurate as meafsu)res 0 mnate
epdowment. Any enera |zat| about the ah |tg lack or white
chr dren are ver uch |m|te tenat re of existing 1Q tests.
easo qraw attentron ct thatt econce to race IS most
frefﬂuent defined * Y Z skin color, b qenetrc race
erencsare Ve ? todtermrne Man ofthe%udres cited
hy Jensen have e P He 3 soclal erlutron of race, rather th arL
ore rrgorous genetic definitjon. Conclusions about the genetic hasis
for racial differences are obvrously dependent on the accuracy of the

definition of race emplo

Jﬂr 8 ncr? ?H%Syocret for the Ps chologrcal Study of Social
?[sues reatfirms its Iorkq -neld position of u[ﬁ)g érro en’in urr .on
ﬁ sectso uman fehavior. We are co emne establisin
stan arﬂs of screptr IC rnré Lg ri scientific resp?nsrbrlrt

In uded In these standards myst carefu mterpretatrono resear

find rn?s with rr%orous attention to alternative explanations. In no
area of science are these principles more important than in the study
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of human behavior, where %varletg fs?]mal factors may have. Iar%
and far-reaching effects. When research has bearing on Social |?su
and %Ith?OHC , the scientist must examine the competing explana-
tlons for hi fl s and must exerclse the reatestB 2 I his Inter-
alr?tatlon On IS way can he minimize the possibyity that ot %rs

overgene ahze or misunderstand the social implications of his

Thlssate ent was unam usl t mber of the
Councll gort e Soue 8r tﬁe ?FY ?éa%tu dy Soua ISSues
whose names and professional affi atlons are listed below

My reply follows:

Criticism or Propaganda?

}wmhfto report an interes |n9 social- PS}/ chological phenomenon. T e
actso the atter re uwe |tte|nter atlon n'my part. They mig

Erow e aomesu ent of th SOClI) N%/o sglence W|th maten Ifor
ase shc}/esofort]SI fltatlons Ip betwéen criticism, propaganda, an

suentl
Ma 69teSOCIt for the Psychol |caI Study of Sacial
Issuesg FYISSI fldIVISIOHOﬁ e Am rlca Ps %g? ?ICEIFA%SOCI&'[IOH
PZUt out a news re ease under the headin Ps chologists Comment on
urrent 10 Controversy. Heredlty Ve f vironment’. The state-
mentwasm resgonseto mg g)a%e ric e]HowM ch Can\We Boost
I(% and Scholastic Acqlev ment teHarvar E ucatl? ﬁl Review.
The |ve pa%e News release, SI%HE by the. 18 members of the SPSS
Council, was sent to the m% news services and to all members of
SPSSI, ﬂong vglt a cover tt?r SP%F I’s President Maré’m Deutsch
urgln? mémbers to ary ng or punlication of the SPSS| rele seln
néir focal newspaners either asan artlc eoras ‘Letters totne Edit
Deutsch wrote: “Thank g/ou ver mu h for your cogperation |n
Important effort - | hop ver}/ erel_}/that mosto ou WI f|n or
make the time to car out this task.” How man erso
| wonaer, did ?o with out ever readlnélgmg( article? One member o t e
SPSS Counm Wrote on M%y d previously read en gh
of Jensen’s recent article In the Harvard Educatlonal Review (Vo

A S e S

n-
%ggﬁ reg nsib 0\)6 ro en ed a%%nte i]graw% ;

tri Cessf
Fame In ﬂée enéy ?&%ﬁg %Et Wltlx dlfiﬁremgcbnclusmnF than e¥0ltl
reat

avEn\{g ogica ger}/?lc fac?gr It%hlc yourﬂgoer 2%?8 s fenton



Preface 35

39,No. 1 Winter 1969) tohelo JJ é)ahete?P SI press releasecon
cernrnga However, | ea thing until this week.’

rtrcewas sohcrted ){)the Board of Edrtors of HER with the
understanorn that it would be followed %detar led orrtrques froma

rCrHHr eersohabrle r;r% qualified psa/chohogrstrs] il erpeﬁrcrsts tsuc
seve% ?re are s%re/duf l? HIERe(%oIr futﬁre rslsu% S?mgr artrcq
Was actua take only one

Xtrrvra or erronéous, It seemsr S oué
competent Critic.to put it down. Soli rtrn an (Ealrs In %orm re
crr} ISm ofasrnqle article is probabl nre ented. veaso
detended my artrcern a two-four videotape dp discussi no It vr)/
B\anel oftwo %en(e &rsts two_sociologjsts, andapsychologist, foIIo n%
nich Irgép e todSmrnuﬁeso ustronsa d comm feqé rorr}1
studroau Jence composed most a/%fpro essorsrnr Ievant son
Berge}/ acu t% [ 'welcome sdch cCriticis san discyssions, T
eef OVEVer, Seems to me ¢ ear not In keeping with thrs
kind ofrne ectuaII worth discourse. Iw uId characterize it not as
screntr rcaarres onsr ecrtrcrsm ut as sheer pro alqanda
In accord with HER’s letter of soljcitation, mV articfe reviewed the
evidence reIe\rant fothe relatn/e contributions of ereddty and environ-
ment o Intellig nce an a oaftrc erformance and evaluations of
orts to raise arb scholastic performance of disa vantagq
dren. Iwasasoase HER to state my position regar ngso la
a%fand racial drfferencesrn intelligence: ép o rance of te
ev encejs, In my q nron less cons %entwrthat % environmenta
%)ot hests than Wi 9enetrc hypotnesis, which of Course, does not
e |ude the nfluence o Pvrron ent or IS Interaction wth enetic
actors [p. 82]." The article concluged with a summary or iy own
researchy on the triple jnteractjon among the varrables intelligence,
assocratrve learning anility, and socloeconomic statu?

e SPSSI release direct] mrsreﬁresentsm article and, | believe
aIsothe urrent_ state o{our nowle e concernin theimoNrtanc of
enetrc actors in Inte ectg development. For ¢ amPe erea
e SPSSI statement: ‘We elreveth  statements sgg ingthe h ere
ditary com onent& rln Igence are unwarraﬂt eprese[rd;
stateo scr ntific knowle ﬂe Does this mean that a scholar shoy
not 8” lish a summary of the re evantrsearch to date on this topic?

ng the other interesting points in the SPSSI statement are the

o owrn

gThere IS N0 drrect evrdence that su ? dpPorts the vrew that there
an rnnate difference between members of different racial quoups
have pointed out that (a) such evidence cannot be ‘direct™out must

IS
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necessarily be infer nt|aI as IS most scientific evidence, gb) that defini-
tive genetic research 0 ||s tgglc as noﬁyet been ¢lone, ana tc) that
appg g”Sate research shou vigorously pursted to answer these
Ugsti
q% ‘A more ac?urate understandl ofthe contribution of h redlty
to mtethence possible.onl ¥] N50C afJ con |t|o sfora I Taces
are equaland when t |s situation aseX|ste orsevera ener tions
This strikes me as anawti-research attitude, since th emeann of'equal’
soclal condltlons IS totally undeflned in any operational terms, and |f
taken serlously would completely rule out'th pOSSIbI|IK3/Of research
? |3|mrnofr ant question, not fust orsevea rations hut inde-
Inite act, genetic methosare available_ Tor researching this
ﬂueston methods that do not st UR tr)]ossmle or oPeratl nally
ndeflnable criteria such as absolutee vno mental equalit
oints out that a number of Jensen’s key as umntlons
and conclu5| ns are sen ns vt/ questioned by many psychologists and
gen ficists”. Examples fo
Recent researc |nd|cates that environmental factors play a.role
fro the moment%ac Ild’s conception.” In fact, myarticle contains a
section rewewmg the effects of prenatal factors on mental development

b

Eb 5To construct questions about coml ﬁehawor I tgrms of
e edity versus envno men(s 15 to over-simplity the essence and nature
of human g go ment and hehavior.” In fa m artlcectlztntalnsa
section heg ommon MIS%OHCG tlonsA ouf Heritahjlity B
4 46|) unaer, which one of tne syb-head mgs IS ‘Heredity” versus
Envi ?nment inw |ch [ explicit abuse readers oft IS erroneous
waX thinking ahout here tg/ envn nment

‘We are concerned with estab |sh|nti Pus ndards ofsmentlflc
maun and of fCIentIfIC reSPOHSIblll ded In these standards
st ecarefu Inte gareta on of research findin ?s with rigorous
attentlon to ateritatlv explanations.” | have maintained suchi stan-
ards in my article and in_my response to critics. SPSSI, in |ts ress
release, has not The SPSSI tate entamounts fo acensureo efor
su estlng the reasonableness of an alternative yrﬁot esls to th e|r
g rently 100 ercentenvn%nmentaltfs osmonl aintain S dS

sureo my article s not the way of science. | %trg%estmstea that
(ilenthlc kndw Jed?e IS nedmste C|ent h what Jonn
Platt has calle srﬂ erence WI measplttl g datctamst on
another alternative hydotheses that | ea ?dl erent predjctions an
then puttln these edictions to empirical tests. My article fro[p e
that a gen tlc hy othe3|s IS a reasonable altemative to a strict
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envrronmental h ypothesis, and it is this point essentially that the
g{ S reeaers In protest against. .

Part the SPSSI state entdrre ted agarnstm rticle is word for
word te ame asa1961 [eso utron | ad %e n osopos(tron 10
3 rticle by Heng Garreft arrett | an racrfr

flernges, A American Psy choko it 19(%2 17 Zg% 263(] t]rs smple
Pgeon noling o ratron on‘ arf 0 the? | Councl mrg at
! st parr[trall arn teir illfitting and misleading ‘criticism’ of my

article

The SPSSI statement 1provoked atrenchant observation by Pro-
fessor R. B. Cattell (1971, p. 24

The drﬁrcultres that ps o g{ﬁholo%rsts have hﬁd in their complex subiect
in developin unassa g ce ts ere has often esulted
retreatfr m abstraction an eneral toa aeg(but rear“) t
f arjsm. In this refreat of puy Cenvrronmenta Ism from the Scientrfic
leld 1t isnowado trno ascorche earth poIrc ofob?curantrsm oreven
downright conceptual nihilism. Asa Instance o a Mmasquerade of
crentrfrc caution occurred In the SPSSI manifesfo in rs onsfe
ensensoa erw]rc AsSerts: A ore accu eunder the
contribution of eredrt to intelll genc e 0OSS| eon when
soclal condrtrons or alf races are o ﬁnd when this situation has
exrste or several %neratrons [n brief, the question can beanswered
only wen Im oss le conditions aremtw?rern the answer would
be soovrou éﬁt metho oso srenttcanany IS and ex errmentat
rn enult wou esug rf uous ne IS remi thos rrtrcso
ernicus who pointed out that th e%uestrono w hether t ear‘
or e sun rstg enteroftBesoIars HrwouEbe answerab eon[%/
%n human erngs could be transported to maeobservatrontsfro
hot ?nta% e poinfs! “Scientific caytion rssometrmesthe Iastre
anintell ﬁt al nihilist. Inanycase.It is no compliment to rPS ch %
stat]e ast eSPSSImanrfeso 0es, that this science has rio metho
tec nr%ues otent enough to conclude more than that the man in the
street can do without them.

Other social science groups chimed in with SPSSI. The execu-
tive board of the American Anthropological Association sent a list
of resolutions to jts entire membership (March 5, 1970), some
directed at my article, with crrtrcrsms peculiarly slanted to obfus-
cate mz position and to rmpY positions to which | have never
subscribed. For example, Resolution 15:
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hereas in 1961 the American Anthropological Association, meetin
WP%%adePphlga6 resolve tﬁat poiog !

The American Antnro 0lo t%gal Association repudiates sta]temenlt
now apPeann mte %atest at Negroes are hig %lcal
?n in Innate mental a ||t |n erior t whlts and reaffir
ﬁctt t there sno suer}I est lished evide et J“E“W
teexc usl no any race fromthe ts yarantee
stltutlono the United States. The basic princl % (ﬂua |t¥
pportunity an egﬂuaht orethe law are compatible with all ha(s
|s nown.a out races posse? s the abilities neede

0 ar |C|pat Iﬁ/m the Xmocratlc way of life and In modemn
tec no oglca civilization.

And whereas a recent artlcle In the Harvard Educational Review, bry

Arthur R. Jensen, Protessor of Ed ca[)onal Ps choIo? at the Unive
5|tyo California (Ber elebcast on this concltsion;
And whereas, in res o

e, a specjal session was orgamze at the
nnua meetin oftp merican Anthropological Association in New
rleans to re ewtelssue oncefa 0ain, o ; e
ereas after d |cu35|o of paners by five scientists competen
mpﬁe reqevant dISCIP INes, tﬂ ??sg on concluded tfwat i)he gﬂlde
revhewed I not consistent with the facts of psychology, biology or
ant roPoIoIgy
Therefo
Be it resolved that, although any aq hominem res onse toa scholarl
5)a erls re?rettable |tmust bec nclu ed%att data assemoled |
ensen’s ar (he are whol e/lna e Uat e conclusions drawn and
we reassert the 1961 conclusion reac e that;

There SN0 smentlflcall stabllshed evgi%nce tojustify the exclusion
of any race from th uar ntee Mhe C?n titution of the
UnltdSta%es The as es fe a ﬁ/ ortumtg and
ﬁﬂ”a ity b eoreth Iaw ar com %b tha that IS known gbout
man"biol %gy A races possess the abilities neede 5 arumPate
mocratic way of fean modern technological ¢

fuIlY) In the vill

zation

And add that we specifically repudiate any suggestion that the
allure oLane ucatlongl ? ra¥n cguld he att butgg t0 genetic é.f
erences between large pog 10ns.

Resolution 16
Whereas the question of racism ¢ontinues to represent a clear and
present danger ﬂ) the proper suenn? IC Un erstand?ng oq manklnda
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Be it resolved that, the American Anthroeolo ical Association at |ﬁ
annu%l meetlﬂg in New Orleans |%0:23 November, 199 rfquesszi

members of t ap,rofessmn upon their return home to use all available
outlets In the national and Iocgl meqlia to mforng the general puplic
concernmg %.e correct acﬁ anout the nature of human varianility,
Reports or this actlvw shall be included in the Newsletter in a special
section to be establishied for this purpose.

_As proposed in Resolution 16, a special session was_devoted to
discussion of my article at the AAA’S annual convention in New
Orleans. | was not invited to attend, so my knowledge of what
transpired is hased only on a press report, which statéd, ‘Jensen
was not defended by any of the panelists. Only two members of the
large audience expressed sympathly with Jensen, and both of them
were psychologists, not anthropologists. It soon became obvious
that the issue goes deeper than “racism” * although several speakers
attempted to"dismiss Jensen with that Tabel. One anthropologist
even referred to himas a “chauvinist, biased racist”.” A resolufion
was introduced attacking my article and there were proposals
for ‘distributing “thousands™ of pamphlets to convey the associa-
tions’s position to the public’ (Times-Picayune, New Orleans,
November 23, 1969), , o

A group called Minnesota Psychologists for Social Action held a
meeting attended by more than 100 persons on the Umver3|t_¥ of
MinneSota camP_us at which it was proposed to select a committee
to write an ‘anti-Jensen’ paper. Forums on the topic were held
at Harvard, Wisconsin, Berkeley, and other university campuses.
Most of these, according to the reports, were in the nature of an
auto-da-fe rather than a scientific discussion. , _

_ At the annual convention of the Eastern Psychological Associa-
tion, in Spring 1969, a%r_oup called Psychologlsts forSocial Action
circulated a petition which  urged that | should be expelled or at
least censured by the American Psychological Association. .

Even much of the published discussion involved, in Scriven’s
H970) words, ‘errors so gross that intrinsic criticism is otiose’.

ow 1s ane to reply, for example, when in an article entitled ‘A
Sociologist Looks at the Jensen Report’ one reads *. . . there is
much accumulated evidence to suggest that IQ is not genetically
determined’? | have no wa¥ of knovvm? whether such a state-
ment represents the view ot the majorify of sociologists, but it
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IS sufficiently alarming that it apparentIP/ represents the sincere
belief of even one. (Needless to say, no relevant evidence was cited
to back up the stattment.) What is one to saY_ when (in the same
article) we read ‘Rosenthal’s study of Pygmalion in the Classroom
(1968) supports the notion that Increased self-esteem improves
performance’, when all the major reviews of this work in profes-
sional Journals have pointed out that this study’s data do not In
the least support this conclusion, and when ‘several published
attempts to replicate the study have failed to show any effects of
teacher expectancy in raising pu i)I|S_’ 1Qs or scholastic achievement?
Yet the Pygmalion study is still cited repeatedly by some social
scientists even after they have been made aware”of the gross
methodological and statistical deficiencies of that study and of the
repeated failure of attempted replications of the purported effect.
Can one but conclude that the need to uphold a dogma at all costs
Is stronger in such persons than the desire to lookat the facts?

- Some of the activities that are called ‘research’ by some sociolo-
gists may actually yield quite questionable ‘facts’.’Let’s look at a
SBECIfIC case In point to see just how this sort of thing can come
about. A professor of sociology sent out the questionnaire (Fig. 1):

The first public ap?earance of the results of this survey was ina
letter to The Times of London (JMY 8, 19712 in which Friedrichs
used his results to contradict a statement attributed to Professor
H. J. Eysenck, whose hook Race, Intelligence, and Education had
recently been reviewed in The Times* Friedrichs wrote; ‘Professor
Eysenck has written that “90 percent” of the experts in the_field
know that the evidence for the innate inferiority of black men is not
far short of conclusive. . _

Let’s see what ,Exsenck really said. In the introductory chapter
of this book, which covers many topics other than thé issue of
genetic racial differences, Eysenck states:

Denying what has not been asseyted: asserting what has not Peen
denied; ar%umg about what ?/O%_thmkshould r would follow from
Yorro no eanposn_lon butwhich he dgesn't think sh%uld orwould
ollow); intro Hcmg Irrelévant mtg which ?stabllsptam are a
good guy and e Isa bad guy (like being In favor of mothér love) -

* A report of Friedrich’s survey has_since appeared in grofessional
education journal, Phi Delta Kappan, 1972, S3, pp. 287 and 333,
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Dear A.P.A. Member:

Your listing has been drawn randomly from the Directory of the
American Psychological Association in order to sample the evaluation
which American psychologists have made of Arthur R. Jensen’s widely
publicized assessment of compensatory education programs and their
relation to the inheritance of intellectual ability.

Youranonymous evaluation of Jensen’s key conclusion may enable
professional educators to better appraise the import of his thesis.

Simply check ( the appropriate response on the opposite side
of this card, place it in the envelope provided, and return it by mail.
Thank you.

Dr R.W. Friedrichs, Drew University, Madison, N.J.

Arthur R. Jensen’s article, ‘How Much Can We Boost IQ and Scholas-
tic Achievement?’ in the Spring, 1969 HARVARD EDUCATIONAL
REVIEW states that ‘it (is) a not unreasonable hypothesis that genetic
factors are strongly implicated in the average Negro-white intelligence
difference. The preponderance of the evidence is, in my opinion, less
consistent with a strictly environmental hypothesis than with a
genetic hypothesis.” (p. 82).

Check whether you agree ( ): tend to agree ( ); are
neutral ( ); tend to disagree ( ); disagree ( ): or
have no opinion ( ) with regard to the quotation taken as a

whole.
FIGURE 1

one iis%ld write a ook on these techniques. What | am tr |n to

establish Is sl]mm/thaﬁ it |sheasy to make It appe %‘ that ther |s h
f reement when in reality there’js very con5|§ rable agreement, T
E%man cannot readllgl 5 throu?h thiskind o smoke screen and may

b i b e
UNIversa aPreement are HOt ews’ an ?re not like (50 Come tO}1
attention of the man In the street. | would be ra[p'flee {0 assert t

experts (real experts, that is wou wit ast 90 percent o[f
bt T ool he U

wouo, be a°go0

(p. 19)

Note first how Friedrichs worded his proPosmon Obwoule it
misrepresentswhat Eysenck had actuallywritten. Thus Friedrichs’s
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data could give the appearance of finding E)(_senck wrong. The
next point to note is the questionnaire’s quotation from thé HER
article. Read it again, and compare it with the statement | actually
made on page 82 0f my article;

The preponderance of the evidence js, in my opinion, less consistent
wﬁﬁ%s&;cﬁy envwonmentallqu othe3| Ww%n F\)/wtha enetlcﬁw Po-
thesis, which of course, _d?es not e%cludet e,mfléjgna of énvironment or
Its Interaction with genetictactors. |Emphasis a eﬁ

This last phrase in italics, which Friedrichs’s questionnaire
omitted, is very important, because the environmentalist theory
does exclude any genetic component, and many Rsycholoqlsts who
have not read my article could easily assume that the Statement
quoted by Friedrichs represented a symmetrically ‘o%posne’ gene-
tic theory which excludes environmental influences. The omission
of the final clause in m_Y sentence could only bias the responses
toward disagreement; it could not conceivably hias responses
toward agreement. How much confidence then, one may ask, are
we to place in the sampling and statistical analyses of such a
survey which on the very face of it already reveals stch transparent
shortcomings? And by what rationalizations could any conclusions
from such"a studY ever he redeemed?_(I,nterestlnglx enou?h
Friedrichs acknowledged the critical omission from”the quoted
statement in a personal letter [October 25, 1970] many months
before he sent his results to The Times.)

Finally, it would be interesting to know how the results of such a
survey, even if properly conducted could (in Friedrichs’s words
‘.. .enable professional educators to better appraise the import 0
his [i.e., Jensen’s] thesis’. Since when can empirical questions be
answered by a show of hands? In science the only thing that really
g\%dnetﬁcés a preponderance of the facts and converging lines of

One psychologist made. the following unsuinorted_(and_ unsu?-
Port_able),statement,m an invited address at a large university, only
0 find himself having to answer to the Ethics Committee of the
American Psychological Association, which declared that such
unsupported defamatory statements are a clear violation of the
APA’s professional code of ethics:
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|tF the. assistance of certain of mz associafes and P]XS If, we sgen,t
e atelg  wee s%on\}get rough,e e%smgeoneo rthur Jensen’s
HER] re er?nc?s,ad  found fifty- reemag%)rerrors of mis|nter-
retations, all of them Hmdlmensmnal and all of them anti-black. S0

e felt from this that there may be another element, not a sclentific
one, that had entered into the Xonstructlon of the orlgmaiaartlcle.

Such were the excesses of some of the professional environmen-
talists who apparently felt it was necessary at ang cost and by any
means, fair or foul, to discredit my HER article. Such conduct was
seldom criticized by academicians, and when it was, the criticism
at times was met Dy even greater hostility and opposition than
were originally directed agdinst my article, But as one colleague
remarked, there is a double standard of ethics in the social
sciences - s0 long as a breach of honesty or ethics or rigor is made
in a ‘liberal’ direction, the conduct will'not cause one bit of loss of
reputation by the offender. o

A complete suspension of critical and scientific standards was
often manifested toward even the slightest, most questionable shreds
of evidence that could be made to appear to disprove some maﬁor
point in my article. Probably the mast publicized example of this
resulted from a newspager article (Los Angeles Times, October 12,
1969), which has since been referred to many times, even in pro-
fessional journals and in supposedly serious debate on these issues
(e.%. ‘What would Jensen say?” Phi Delta Kappan, January, 1970,
D. 292). The article, with banner headlines, described orie sixth-
grade class in the Windsor Hills Elementary School of Los Angeles,
with 90 percent black pupils and a mean 10 of 115. The report has
been held up repeatedly as a refutation ofthe statementinmy HER
article that It is.a not unreasonable hypothesis that genetlc factors
are implicated in the average difference of one standard deviation
about 15 I% points) that gener_allg shows ug In studies comparing

legroes and whites in the United_ States. Can.the educators who
cite this newspaper_rePort as evidence ref,utmq my. hypothesis
really be methodologica |¥ s0 naive as to believe that'it is actually
relevant to the question? One wonders. Perhaps they are. But
since there is a_12 percent median overlap nationwide between the
Negro and white populations in 1Q (i, 12 percent of Negroes
exceed the white median 1Q of 100), why should anyone be sur-
prised to find that there are Negro children having 1Qs of 115 or
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higher, or that they should be concentrated in the affluent inte-
grated neighborhood in Los Angeles? These facts themselves are
not remarkable. The remarkable thing is that they were blown-up
into a headline story, and have since been cited as“evidence against
Jensen’in scholarly contexts. Statistics released by the Los Angeles
City Schools indicate that their schools with 90" percent or more
minority pupils have an avera?e 1Q of 88, while schools with  less
than 25 Percent minority pupils have an average 1Q of 104. Given
amean 1Q of 88, and assummg anormal distribution and a stan-
dard deviation of 15, we should expect approximately 3-6 percent
of children in the 90 percent or more minority schdols to ohtain
1Qs above 115. Should it be so remarkable, then, that one sixth-
grade class in one 90 ?ercent_ minority school in a city of three
million hasanumber of these hlgih 1Q pupils with a mean1Q of 115?
(In the two previous years the 1Qs in this affluent school average
near 100.) The report is even less'remarkable if one considers that
the pupils attendlng the Windsor Hills School come from homes
valued in the $35,000 to $150.000 bracket. The newspaper account
adds that, ‘Most Windsor Hills students come from wealthy homes
with parents who are doctors, lawyers, or professional pe_oRIef. IS
it not highly likely that the children ofthese parents have inherited
a better genetic éndowment for intellectual development than the
majority of children in the Watts ghetto? If so, you cannot argue
that théir hughe_r 1Qs are purely a result of the good environment
provided by their arfluent parents. Finally, a newSpaper story is not
a research Teport and leaves out the kinds of information needed
for a proper evaluation. For example, the account states that in the
two previous Years the mean 1Q was near 100, and that just prior
to the testing that yielded a mean of 115 in the sixth-grade class, 72
new pupils had transferred into the school from private schools.
The article also notes that, ‘in reading scores for pupils in the first
second, and third grades, Windsor Hills was far below the national
norm’. ‘.. . These primary reading scores - Rlus the fact that
Windsor Hills® sixth-grade” [Q scores during the Past two years
were onIK averaqe - has led some city school officials to regard the
115 mark_as only a “fluke”.’ Yet such ‘evidence’ is grasped b
some environmeritalists as a drowning man grasps at a Straw.

On the Berkeley campus various student grouEs launched
attacks against me. The campus police kept close track of the acti-
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vities of dissident student groups and were usually able to warn me
well in advance of a demonstration planned for a particular date in
one of my classes. On two occasions there was sufficient advance
notice so'that my graduate seminar could make arrangements to
meet secretly in dnother part of the building and elude the demon-
strators, But on several occasions my students and | had to con-
tend with demonstrators. The largest demonstration filled the
lecture room to overflowm?, the demonstrators outnumbering the
enrolled students by at least two to one. Several uniformed campus
police officers and two plainclothes men came to prevent disruption
of _m?]/ lecture. At least half the demonstrators left at my request,
which was backed up_ by the presence of the police. But | did not
ask the police to forcibly evict any of those who refused to leave.
The demonstrators had brought™ their own photographer and
would have liked nothing more than to have taken photos of the
PO|IC€ forcibly removmgi the demonstrators from my class. Need-
ess to say, the lecture 1 had planned for that hour could not be
given, sirice the demonstrators engaged in heckling in an obvious
attempt to provoke me into calling the police to evict them by
force, which | never did. _

Various handbills passed out on the campus.and displayed on
numerous bulletin hoards urqed students to éom demonstrations
in my classes and to demand that | be fired. Students holding up
%Iacards with ‘Fire Jensen’ picketed a meeting of the University’s

oard of Regents. Students marched in the courtyard beneath my
office window, carrying the same placards and chanting ‘Fire
Jensen!” A sound-truck circled around the campus with its loud-
speaker blaring ‘Fight racism! Fire Jensen!” Pamphlets were dis-
tributed bearing my picture and headed: ‘hirter is ative and wet1
AND SPREADING RACIST PROPAGANDA AT BERKELEY! Come and help
fight in the struggle against racism at Jensen’s class!” And it told
the time and place of my lectures. o

| experienced similar"demonstrations on other university cam-
puses as an invited lecturer. On three occasions | was pre-
vented from s eaklntg. At my lecture to a group of scientists
at the Salk Institute of Biological Research, the notorious
Students for a_Democratic Society (SDS) on the nearby La
Jolla campus of the University of California turned out in full
force to demonstrate. They invaded the small auditorium of
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the Salk Instityte and prevented my lecturing by continuously
clagpln their hands in" rhythm and’ doing this in relays so &
to be able to keep it going mdeflnlteIY, Repeated appeals from
the Salk officials in charge of the meefing failed to, dissuade the
demonstrators, and after -about a half an hour of this demonstra-
tion the lecture was called off. However, | stayed over till the next
day and gave my lecture, privately announced by individual (Phone
calls to members of the Salk staff. The SDS apparently had been
ired by this, for when | returned to Berkeley the next day, the
Berkeley chapter of the SDS had already held a rally to plan
reprisals aBalnst me. The campus police immediately informed_me
of these SDSS activities. The SDS threats seemed sufficiently viru-
lent that it was deemed advisable that | he accompanied on the
campus, to and from_classes and the ?arkmg lot, by two plain-
clothes bod guards. This arran_?emen lasted abouf two weeks
when the SDS suddenly turned ifs attack on a professor of political
science who had been in the news for having served among Presi-
dent Nixon’s advisers on Southeast Asia. The two bodYguards,who
had been accompanying me were then assigned to the political
science professor. Threats still occur sporadically even now, three
Years after the publication ofthe HER article - phone calls at home
ate at night (despite an unlisted phone number) and slo?ans
scrawled on my office door or in the Education and Psychology
Department elevators, like those | saw only last week:™ ‘Jensén
Must Perish’ and ‘Kill Jensen’. Although ciistodians continually
remove these slogans, they kee appe_arm?, Through it all, I am
groud to say, the Unlvers%y dministration and the Academic
enate unequivocally defended my right to free speech and un-
fettered pursuit of my research. _ ,

Such events as | have just recounted might be considered as
mere personal annoyances, except that they have a larger impact
which threatens to” silence open expression and discussion of
diverse viewpoints on socially important issues, Other members of
the university faculty who might otherwise be inclined to enter the
dISCUS_StI.OH publicly may be made hesitant by the threats from the
opposition.

pEetters | have received from professors at Berkeley and else-
where lead me to believe that there may have been many voices
which might have been heard in the controversy had they not been
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silenced by fear. My correspondence files are full of supportive
|etters from persons In the academic world, often prominent scho-
lars, who make it clear they do not wish to express their views
Publlcly. Many more have approved of my HER article privately
han have done so publicly. Qne professor, when asked if he
would write a letter-to-the-editor of a scientific journal  and
include some highly cogent points_he had made in private
correspondence about the issues raised in my HER article,
declined apologetically but frankly, saying, ‘l have to admit to
fears, both of what "would hapPe_n fo me professionally if |
became identified with you, and plain gut fear of being beaten up,
arson, and the like. These things, Tf they are not here, are
coming. _

Some months before the appearance of my HER article, another
professor had_ been asked by a well-known journal to write an
article on the inheritance of mental ability. Shortly after my HER
article came out, the professor’s article was returned to him along
with the payment for it and with a letter from the editor explaln_ln%
that in view of the Jensen article *. .. we finally decided agains
entering the controversy altogether’. Since | thought the article
made aValuable contribution t0 the scientific literature on the gene-
tics of intelligence, | urged the author to submit it for consideration
b¥ anotherjournal, He wrote back; ‘I am sorry to say it, but because
of the abuse which you have received, | have no intention of sub-
mitting my paper for publication elsewhere’. UnfortunateI%, | must
conclyde Trom these examples, and from numerous others like
them in my experience over the last three years, that harassment
of an individual scholar has very real suPpresswe effects which
extend far beyond the particular individual under attack. This is a
disturbing threat to free inquiry and the open discussion, which are
so essential for Rrogress. It had been my impression that this
situation had pernaps begun to |mEJrove with regard to discussion
of the IORICS of my HER article, although, sadl%l, ,ust this week |
read in the newspapers that a professor of psychology at Harvard
University, Dr Richard Hermstein, has had his classes picketed
and disturbed 'bP/ demonstrators throughout this term for havmq
written an article on the genetics of “intelligence and its socid
implications. (Atlantic Monthly, September, 1971); also this
week a militant band of demonstrators at a California State
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College invaded an auditorium and succeeded .in preventing
Professor William Shockley from delivering an invited lecture on
intelligence and genetics. - _ ,
| am frequently asked whether the agitation following m){ article
has had any adverse effect on my own fesearch activities. Although
this is difficult to judqe_from my own standpoint, it seems to me
the answer in generdl is no. |°do not feel that my subsequent
research has beéen hindered by the whole controversy. | have
knowledge of only one major résearch project in which'my HER
article and my publicly Known position ‘of questioning ‘strictly
environmental’ explanations of individual and populatlo_n differ-
ences in intelligence and scholastic performance clearly figured in
the prOéect’s sudden demise, _
In 1968 | had been asked to act as research director of a large
study aimed at assesssing the scholastic effects of the racial desegre-
?atlon of the Berkeley city schools, to be accomplished by busm?.
n the Spring of 1968, the schools still had considerablé defacto
segregation because of the high degree of residential segregation
of Berkeley’s white and Neq_ro populations. The first task of the
study, prior to the desegregation of the schools in Fall 1968, was to
obtain what we called” ‘paseline’ data (in Spring 19682) against
which to measure the effects of desegreqatlon in"the subsequent
ears. Berkeley was the first city of over 100,000 population in the
nited States to institute complete desegregation and equal pro-
portional representation of all racial and Socioeconomic groups in
all of its public schools by two-way busing. Both majority and
minority children are bused from their own neighborhoods to
schools'which, prior to desegregation, were predominantly either
majority or minority, About halfthe school population are niinority
mostly black. | designed what | thought would be the first real
study of the effects ot desegregation on'the scholastic achievement
of minority and majority pupils. (I have described the_ design of
the study elsewheré [Assessment of Racial Desegregation in_the
Berkeley' Schools. Community Psychology Series,” No. 1, 1972].)f
The baseline data collection was Conducted _b){ a research staff 0
some 30 persons during Sgrmg 1968. It consisted of admlmstermq
tests and questionnaires (by a staff of specially trained testers, no
by the classroom teachers) to the entire elementary schools popu-
lation of 9000 pupils. The assessment battery corisisted of verhal
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and nonverbal intelligence tests, tests of attention and memory,
motivational assessments, scholastic achievement tests, pupil socio-
metric and attitude (T]ues_tlonnalres, fam,ﬂY background data, paren-
tal questionnaires of attitudes toward, integration and busing, and
ratings &by trained observers) of pupil behavior in the classroom.
Also, anthiropometric measurements and indices of physical matu-
rity were obtained on all children. Propably the maost innovative
aspect of the research design was to make use of sibling data. The
most powerful method for statistically gontrollln% differences in
family background variables is b%com aring the scholastic achieve-
ments ofyounqer siblings with that of their"older siblings who had
been exposed 10 segre?ated schools; the younger siblings would
have come up through the glrades in mteqrated_ schools, Thus, ina
sense, one has ‘experimental”and ‘control” subjects with respect to
mte%rated schooling, and, being siblings, they are ‘matched’ on
family _back%round. All these data were obtairied as was planned,
in Spring 1968, and were analyzed throu?hout the followin

summer and fall. In Spring 1969, shortly affer the appearance o
the HER article, our staff of testers went back into the schools to
obtain the follow-up data on the first year of desegiregatlon. At the
same time the HER was being publicized widely inthe local papers,
which aroused certain political ?roups in the community to oppose
m}q conductmqna study of the effects of integration in the Berkeley
schools. The "heat was on, In Berekele%’s political climate, the
school authorities th_ou?ht that from a public relations standpoint,
| was too controversial To be heading the evaluation of the desegre-
gation program. It was recognized'that the very qualities | con-
Sidered a virtue as a researcher and which made me outspoken in
my writings about important educational issues even when | was
unable to &cho the popular views, were the very qualities that made
me s0 unacceptable to the pqlltlcallx oriented critics of my appoint-
ment as director of the project. The problem was fully” discussed
with the school officials and"an advisory committee which has been
formed by the chancellor of the University (and which was respon-
sible for ‘selecting me as director). It was decided, with my full
approval (although I probably had no real choice in the matter),
that the PrOJect would be nominally headed by the Dean of the
School of Education and that two other persons would be under
him, as Director and Program Coordinator, positions which were
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assigned to persons not previously identified with the project or
even with this field of educational research, thereby creating akind
of anonymity at the toP of the ?rOJect which is most visible to the
media and the public. It was intengled that | should recede far into
the background, as research ps¥cholog|s,t on_the project, hidden
from the public firing line but remaining in charge of all the
psychometric testing and data analysis.

Infortunately this did not rescué the project. Almost hefore the
SPrlng testing program had gotten under way, the Berkeley Board
of Education was petitioned at one of its public _meetmgs to'halt the
evaluation study: the petitioners urged that it ‘oe destroyed or
disassociated with”. The Board did not act at that time, but at its
next meeting it announced that the forOJec_t was to be discontinued
immediately. | learned of it the oIIome day, when a school
official informed me that the Board was re ucta_ntIP/ forced to this
action because the schools are not a research institute but a political
unit and therefore had to be sensitive to the political climate of the
community. | was dismayed but not very surprised. A few weeks
Prewously, Berkeley’s thén new superinténdent of schools told me
hat when he first fook office, earlﬁ_m 1969, there were people in
the community who ur‘ged that is first act as superintendent
should be to "get rid of Jensen’. Since there were demands to
destrody all the Daseline test data collected the year before, these
all had to be packed in hoxes, carefully labeled, and removed from
the Berkeley campus for safe storage elsewhere. There was literally
atruck load of data which had to be moved and during the time it
was being preEared for storage we were requested b?/ the campus
authorities to keep the Ilqhts on in our work rooms all throu_ﬂh the
night, to discourage would-be vandals and aid PO|IC€ surveiflance.
There had already been at least one recent instance of a Berkeley
professor’s files and data being destroyed by a band of militant
student radicals, so we took no chances with the Berkeley school
data that had been collected at the cost of many tens of thousands
of dollars. In quality and comPrehenswen_ess these predesegrega-
tion baseline data are practically unique in American educational
research. They undoubtedly comprise the most accurate and com-
prehensive set of baseline” measurements ever undertaken for a
study of desegregation. In fact, they are one of the most thorough
assessments evermade of an elementary school population for any
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purpose. It isa pity that the data could not have served its original
purpose as a basis for assessing the changes in scholastic perfor-
mance, attitudes, etc. over the course of several Years followin
the total desegregation of the schools. Thus, a real assessment 0
the educational ‘effects of complete school desegregation still
remains an unaccomplished task for educational reséarch. Perhaps
it can be done somewhere at some future time. It could still be done
in Berkeley, of course, because all the predesegregation baseline
data remain completely intact in safe storage. ,
Many persons apparently fear that re_co%nltlon of ?roup dif-
ferences. In scholastic aptitudes and motivations, whatever their
causes, is tantamount to supporting racially sePregated schools,
This is an unfortunate misconception. Although I'have (i_uestloned
purely environmental theories of differences n scholastic perfor-
mance, | have never been opposed to racial dese?regatlon. | am
opposed to segregated schools. But as an educator T am concerned
that deseﬂre ation should be brought about in such a way as to
benefit all children. Achieving racial balance in schools, whilg
viewed by many of us as desirable for moral, ethical, and social
reasons, Will not by itself solve existing educational problems. It
will create new problems, and I am anxious that we provide the
means for fully and ob{ectlvel assessing them and for discoverin
the means for'solving them. I'am quite convinced on the basis 0
massive evidence that the educational aptitudes and needs of the
majority of white and Negro children are sufficiently different at
the preSent time in our history that both groups, particularly the
more disadvantaged group, can be cheated out of the best education
we, can provide in our schools if uniformity rather than dlversm{
of instructional aims and approaches hecomes the rule. Educationd
diversity and desegregation need. not be incompatible 8oals. I
think hoth are necessary, But achieving racial balance and at the
same time ignoring individual differences in children’s educational
needs could e most destructive to those who are already the most
disadvantaged.educationally. The allocation ofaschool’s resources
for children with special eddcational problems cannot be influenced
by race; it must be governed by Individual needs. Makm? an
association, as some persons do, hetween the ‘nature-nurfure’
question and the issue of racial desegregation of schools is, in m;i
opinion, a most flagrant non sequitur.”T hie pros and cons of schod
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integration have no logical or necessary connection with the ques-
tion'whether there are or are not racial genetic differences in mental
ability, and the outcome of research on'this scientifically legitimate

uestion should have no bearing, either one way or thie ofher, on
the issue of school desegregation.

During the height of the demanstrations directed a%amst me on
the Berkeley campus in Sprlng 1969,1was put in telephone contact
with an undercover Berson whom | never met but whose hona fides
| was informed of by those concerned with protecting me from
harassment. This man attended the rallies and meetings of the
various militant radical groups in Berkeley and kept me, well
apprised of their discussions concerning the Strategy and tactics of
their camPalgn against me. My informer was remarkably reliable,
and thus | was usually prepared well in advance for the events that
occurred during that spring. One day | was told that in a meeting
of the Students for a Demacratic Society, a militant student group,
It was conceded that their tactics of leading disruptive demanstra-
tions and making blatant demands that | be fired had been afailure.
They had succeeded only in antagonizing the university’s faculty
and_a,llenatmgf many students who viewed the SDS’s tactics &
reminiscent of Hitler’s Brown Shirts. The discussion finally led
to the decision that the only tactic that stood a chance in the lieral
atmosphere of Berkeley would be to discredit me professmnaII){, in
the e)(es of the acadeniic community. The best way to accomplish
this, they decided, was to force me'to face a tribunal of academi-
cally prestigious persons who would take issue with my HER
artiCle. The hoRed for auto-da-fé should be highly publicized to
the press and the public and should be held in the largest audi-
torjum on the Berkeley campus. This all struck me at the time as
quite fanciful since, as far as | knew, the SDS was in no position
to command such facilities or participants, So | dismissed the
POSSIbIlIty of this plan’s materializing and gave it no further

hought.

Hgnce | was quite taken aback when, just two weeks later, I got
a Rhone call from a professor of sociology, who described to me
what amounted to almost exactly the same™plan | had heard of two
weeks hefore, Call it coincidence. But the fact is that | was being
asked (indeed, it was practically demanded of me as if | had no say
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in the matterg to take part in an affair that was described in a way
that did not differ in any essential details from the Rlan which was
hatched mthemeetrng ofthe SDS. Wishing to get this request and
my reaction to it ‘on the record’, | told the sociologist | would have
to'think about it and reRIy b%/ letter. | wrote to him the following
day and sent copies of the letter to the Chancellor and three other
university officials who would inevitably become involved in the
arrangements for the proposed symposium. This was to insure that
my own position was clearly on’record. | wrote:

| hay consrdered ur proposal in our telephone conversation of May
19%9 tha % M}e ?orasymposPum concernrng my art,rca]
I-LO\% eBo ?u dan Sch oastc Ach mvemept? In
which the artrcrpant wou |nc ememberso the Berkeley faculty
an InewctgmeS prarer orr(tmn(tt o unsré/esrgrthees topics of my article with
Wi uni ISCu | icle wi
%olleagues ané res aFr)chers n¥ t elgs germane tdp the ISSUES, and there
? like the Idea of a symposium. In view of the gresent ortrca
Imate on our campus, hovever, IbeIrevesuch ISCUS ons of omP ex
research roblems can Prove 0st wgrt while tg)rovre they take
Bace under arran emenstat ave a %r obability of heing con-
ucrvg t0 a thoughtful, objective examination of the topics Under
consideration.
Asg gsultofconversatronswrth Rersons atU.C. an elsewhere who
have much more ex enencet an | congernrn e effectrven%ss
of various arrangements or ac (fvrn%te esira eobjectrveso
%mln %um such a%%ou 8ropose ave formed some conc usron?
tt em%st rQ tima arran ement Thr would consist o
con ducting t ntrres mposrum mareatrvea/sma room, acc mmo-
atrn? an audience of hot more than 50 persgns, restricted to acuI
ang students, who would artrcrglate in t e drscussron and uestron
and-answers at the IS getron tesmPosrums chalr an The
arocequit swon] be videotaped andﬁ Hed which wo% rHake
ossiole for the discussion to reach the widest au lence, ot
ca rounh future s owrn softhe fa t}gesunder Universit an
Prce for the general ﬁub under the aus gceso ET
adio, This arran ement has the advantages comrng losest. to
nsangasurta eatmosphereforttftought  undistracted giscussion
Dy the “Symposium partrcrﬁants of préserving a record. of the pro-

fedrn 0 foP future _reference, and of ernn made avajlahle to the
argest number of viewers among faculty, students, and the genera

pufific
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_These are, in e_nerﬂl,theonl gondltlonsunderwhlchIwould con-
sider ta mg Ea In the rT[])ro 0S¢ symﬁ)osmm. In view of the recent
golmcall nStigated campus unrest that we have seen here_ﬁn on
ther ca ;I)uses,l elieve that the symposium gart_lcutlants Wi agree
with m atltudg that we wish to be'a party to a scientific. discussion,
not a cam ua emonstraltlon. | believe that the c?n Itions 1. have
recommencled are the on élon(?s at.present that would help to |n?ure
g}te_cliéndo meeting that could do justice to further discussion of my
icle.

The sociologistswho planned this confrontation stron%Iy opposed
the arrangements | had proposed. They insisted on holding the
debate in"a large hall so that the student body and general J)_U_bhc
could attend, and if | would not participate urider these conditions
they were prepared to carry on without me, But the University
would not a%ree to, pay. forthe invited speakers unless | partici-
pated; and the University Extension agreed to pay for the audio
and video recording of the proceedings if this could be done under
studio conditions S0 as to produce @ high quality videotape for
commercial distribution to other colleges through”the University
Extension’s audio-visual library. o

So the syrmposmm finally was held under the conditions | had
Proposed. he small studio audience was comprised entirely of
aculty and researchers from the departments of anthropology,
education, genetics, law, political science, psychology, and socio-
Iogy. As oné could have expected, knowing the partiCipants, it was
adignified meeting, Professor Curt Stern {genetics) was chairman,
and Eapers were given by Professors Aaron Cicodrel (sociology),
Lee Cronbach sycholo%/), Joshua Lederberg ﬁgenetlcs), William
Libby (genetics), and Arthuy Stinchombe (sociology). | responded
on the ‘average for about five minutes t0 each Paper; this was
followed by interchanges among the panelists and then the discus-
sion was opened to the studio audience for about forty-five minutes
of questions and reactions. In all, it lasted nearly three hours. From
my standpoint it was a success. The videotape has since been
shown numerous times on the Berkeley campus and on other
campuses (interestingly enough, never by the persons who were so
anxious to have this neetingin the first place). Quite contrary to
the expected result, the symposium completely failed to discredit
me or my position n the ‘eyes of the panelists or of the audiences
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who have since viewed the entire Proceedln?s on videotape. |,
perhaps more than anyone else, fee _?rateful that the University
sponsored the sympositm under conditions which insured freedom
from disturbances and also guaranteed the widest possible audience
through the making of a pérmanent record on videotape.

To a psychologist observing all these phenomena, the question
naturally drises s to why so"many otherwise objective and dis-
passionate intellectuals display such vehement moral indignation
and even zealous combativeness toward any explanation of human
behavioral differences, especially social class and racial differences,
that propounds ﬁenetlc factors as playing a part. Some social
scientists have felt so strongly about this that they have cancelled
their participation in research conferences or symposia when they
learned that | was to be amang the Bartlupants. Why in some
circles is the person who is critical of 100 percent environmentalis-
ts attempts to explain human differences viewed as a moral
garlah? ith the_exception of such radical poljtical groups as the

tudents for a Democratic Society, whose aim seéms to be to
create dissension and disruption hy any means they can possibly
exploit, I believe that those who have most strongly oPposed me
on essentially non-scientific grounds have done so out of noble but
mistaken sentiments. Their motives are not entirely discreditable.
We all feel some uneasiness and discomfort at thé nation of dif-
ferences among persans in traits that we especially value, such as
mental abilities, which have obviously important educational,
occupational, and social correlates. There are probably no other
traits in which we are more reluctant to notice differences, and if
circumstances force us.to notice them, our first tendency is to
minimize them or explain them away. This is even more trué when
we are confronted with group (ifferences; it seems to us so intrin-
sically unjust that some socially defined groups, through no fault
of théir own, should be disadvantaged with respect to traits which
all persons value that we are easily inclined to deny such differences
or at least attribute them to relatively superficial and external
causes and appearances, such as prejudice, biased tests and obser-
vations, discriminatory schooling, racism, and other similar expla-
nations, which tend to place blame and guilt on oth_er_Persons and
forces in society. And there is considérable plausibility to such
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thinking because we all know of real instances of these undegirable
factors,”and we prefer to giomg on helieving they are sufficient
explanation for the apparent human differences we'are faced with.
There seems to be a strong human proclivity to place blame for
disadvantage or misfortune; the placement of personal blame sub-
stitutes for the scientific analysis of causality. In ancient times
natural disasters such as volcanos, earthquakes, and floods were
blamed on the ill-will of personified gods. The Rhysmal sciences
now provide other, quite different explanations of these phenomena.
In some respects, however, the social sciences still have not moved
beyond personified blame, leveled at ‘society’, ‘the establishment’,
‘CaPltallsm’, or whatever - personified entities at which we can
vent our anger much as one can feel angry at an individual who
intentionally commits a personal offense. _

In my experience of lecturing to avarlet)( of audiences - students
teachers, parents, research scientists - on topics in psychology and
education, | have found that any statement or trend of thought
that minimizes, explains away, (losses over, or places blame on
Bersonlfled institutions for mental and educational differences

etween individuals or groups, is met by an unmisfakable rush of

warm approval from the audience. | have experienced it when
others were _speakmq and | was among the audience; and | have
experienced it when'1 was the speaker, Nothing, not even Joud and
prolonged apsplause,_ is more reinforcing to a Speaker, reinforcing
In the very Skinnerian sense of shaping the speaker’s utterances
further toward eliciting more waves of warm approval from the
audience, The lessening of the audience’s anxiety is.almost pal-
pable, with bits of laughter and the rustle of relaxing tensions
among the listeners. And the speaker’strend in the diréction that
produces. this effect is reinforced, ofte_n_unconsuousl?/ and even
against his will. Constant awareness, vigilance, and self-discipling
are needed in this field to prevent one’s lecturing behavior, and
even one’s thinking, from being shaped by the audiénce’s emotional
reactions. Qne can be carried away by thiese reinforcements, even-
tually to find oneself uttering soft-headed sentimentalities and
Pollyannaish nonsense that onie could hardly sanction while in a
more sober frame of mind. _ _

Colleagues have brought up a variety of more intellectual reasons
for denying a genetic basis for behavioral differences. One of the
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commonest reasons Is that such knowledge, if it is established and
generally acceéjted by the scientific and” intellectual communlt%/,
might be_ use b34 some persons for evil purposes, to_promote
racial prejudice, discrimination, and segregation and to justify or
rationalize the political supression and’ economic exploitation of
racial minorities and the nation’s working class_in general. As |
point out in my paper on ethical issues in genetic research, these
consequences do not logically follow from thé recognition of genetic
behavioral differences.” Nearly all smentlflcaII% important know-
Ied%e can be used for good or ill. Intellectuals should be concerned
with men’s purposes.and the uses to which knowledge will be put;
they should never think in terms of suppressing knowledge or the
quest for it. One colleague wrote that in'his opinion some'intellec-
tuals could not view my HER article objectively because they feel
that unless human equality in abilities, and especially racial equa-
lity, is a fact, a society liké ours cannot be made to work and pro-
gress is impossible; therefore equality must be a fact. He drew a
religious analogy: “If there weren't & Heavenly Father to sustain
me_in my agonies, | couldn’t go on living; therefore God exists’.
~Some of the reluctance to stidy the evidence objectively in this
field results from confusion of the concept of genetic inéquality,
that is to SQY' differences.in qene frequencies forparticular charac-
teristics, with the moral ideal of equality expressed in ‘all men are
created equal’, meaning equall_t%/ beforé the law, equality of poli-
tical and civil rights, and eguall y of opportunity in education and
_emPonment. Realization of the moral ideal of equality proclaimed
in the”Declaration of Independence, of course, does not depend
uRon either phenotypic or genotypic equality of individuals™ psy-
chological characteristics. _ _
Another unfortunate misconception has been the notion that
when we speak of genetic differences between populations, whether
they be social classes or various racial groups, we are speaking
about differences that are somehow suigeneris, intrinsic, unchange-
able, protoplasmic differences, But thisnotion is completely wrong.
[t is the kind of |tqnorant belief promulgated in racist tracts. The
genetics of populafion differences deals with specific gene frequen-
clgs or ‘%ene pools” differing in the frequencies of many genes,
effects which_come about mainly from varying degrees o geo?,ra-
phic and social isolation of breeding groups and natural sélection
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of various characteristics by differing environmental pressures.
However unsusceptible the individual genes themselves might be
to most environmental influences, there'is nothing at all ‘intrinsic’
or_‘immutable’ about human gene paoh.

The scientist who has perhaps ?lven the most thought to the
causes of resistance to the studh/ Igenetlc factors in human dif-
ferences is Professor William Shockley, who for several years has
been urgzmg the U.S. National Academy of Sciences,” without
success, 10 Sponsor research on the genetics of intelligence includ-
ing its racial aspects. Shockley’s speculations concerning the critics
who have opposed his advocacy of the scientific study of ?enetlc
differences In mental traits are”summarized in a recent arficle in
The Phi Delta Kappan (January, 1971):

el B e B e
elus%n | call it t e P gle ofa%odseeo bsession’ - God meanmg
or,some, the Rroper s?] l0-pialogical or er of the Hnlverse Tru
e G T L
%uman nee }or sef esteem Anyewdence ?o nter to manf aim to
ne the ‘apple of God’s eye’ strikes a centra blow at his self-esteem,
?d thereny provokes tr)et l1ation remln%sge t of the P[om texecutllon
begoGeeeclf E\nreesrser? egto?acrmer“dm Seg Gea aéé” na t[garvxp ; Bara it
In histori ctiv [ |

new nowfed e thaf was m%o at| e with the then- chensﬂ% tger
Eretatlono manit sunlgue gace in the umverse Elthert e New,
nowe ena t?be glecte Iﬁethe aB?eo Godseeo sesswn
had to b%gamfu [yre se Thet oug ockers and unsearch og
B e M LS
ﬁ1 p%enes ana %at races mg cfl *fer m(?lstrl utlongofymenta Ca ac@

ds equalitarian-envirohmental |sm an |mgortant featlre of
t(Besggpte porary form of the ‘apple of God’s eye ohsession’

A few words are in order concermng the blbllo%raphy of artlcles
about my HER article included at the end of this volume. The
blblloqra?hy attempts to be exhaustive rather than selective,
Several iterns are more substantial than the rest, however, and
these should be noted.
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. Ofthe largely negative critiques which attracted the most atten-
tion is the article in the Bulletin of Atomic Scientists b}/ Professor
Richard Lewontin, an eminent geneticist. (My reply and his
rejoinder appeared in the following'issues of the Bulletin.) Another
major critical effort is a volume containing eight articles, Race and
Intelligence, recently 8ubllshed by the American Anthropological
Association (Brace, Gamble and Bond, 1971). Professor H. J.
Eysenck’s book, Race, Intelligence, and Education (published in the

nited States with the title The 1Q Ar?ument) IS an admirably
ucid and readable discussion of the question of race differences in
intelligence and its implications for education. The book is especi-
ally suited for students and non-professionals who lack the techni-
cal’ background in statistics, measurement theory, and quantitative
genetics which are presupposed to some extent By my own writings
in this field. For being accurate while avoiding the technical,
Eysenck’s book is in the best tradition of popular’science writing.
Probably the most thoughtful and thoug]ht-provoklng commentary
Is that Dy Professor Carl Bereiter (19 0{ entitled “Genetics and
Educability: Educational Implications of the Jensen Debate’. It is
an exceptionally intelligent and penetrating analysis by one of the
leading innovators in the education of the disadvantaged. Bereiter

concludes:

One apparently reasonable stance is that the educator need not con-
cern ﬁ? _seiPV\_Xth en_etlcsebecavse, Int ehrst p(iace %e IS %onstramed
f)o workin wltpe vwonmenéil varlfa les anp must therefore do thg
est he can with them, regardless of their relative potency compare
0, eneélc.v nelblﬁs' dandb cause, in the second place, education deals
with individual children of unknown cenetic ‘oo ential_so that normas
tive data.on genetic differences haye oag&lcatlo%T ese are valid
alomts with respect to the wor of,th? teacher mte?assroom or
nom ?enetlc rinciples are most, likely to function only as an after-
the-fa efcuse fPre ucational failures. . . .
At the level of po |_((:ly, Owever, education ?eﬁls with Po ulations
rather,th?n with indivi uEI_s, and it 1s atthis level that genetics becomes
POIEHII relevant. In this.paper | have tried to Ingicate some ways
nWNIC ?netlc consid rail ns can be relevant to e ucatlong RO|IC .
The mere Tact of individual differences In mtelll_%enc shoul ? %o f-
a0e us to look for altfrnatlve methods of achievl %e ucational objec-
tives that do not rely so h avllg ypon the anilj |ei re_ersente h
1Q. The apparently”high neritability of 1Q should influence our
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expectationsasto \fvhatm gbea?comf)llshedthroagh allocation o{emst
In enwronmenta vanant reallocation ma ce subs antla gams
In"mean | { gu n?t e expected t ro uce muc a}ter flon
In the spread of Individua dlfferec The aof ECIfIC eredl%
enwron ent interactions s ests ossn%Lf X pro ucing su
Btan lal environmental ¢ ect nmdm? aIeL nce Inintellige
SHg |te gearst at we are a long way from knowing owtop uce
On the matéer of soual and raC|aI differences, it is probablg/ ﬂafe to
say that the e %Jcahonap IC m% er need not concern. himselt with
the %UESIIOH of whether thesé differences aveﬁ enetlc?ﬂs [t 1S
necessary to avoid both the qversim I|f|cat|onf ga are
?ene Icqroup di erencesnothm canbe accom |se roug educa-
Jof? vement and teoer mp |ca ntat% oup
erence |n I(? are envwonmenta y Caused t elim ate
}/conventlona soual meligration. The possipility that cultural
dﬁer nCes are reIatedto eredlt however, (%ds forc tot eneed fo
sto come to %ngs with the problem o <|Qrowdlng or cgtura
%uralsm without nPralsm orsgregatlon his ma
ajor policy problem tacing punlic edcation in our t|

Has any new research appeared since the original publlcatlon of
the HER article in 1969 that would require substantive revision of
any of its main Pomts7 None has come to my attention, aIthou?hI
have been closely in touch with research |n this field. The question
I most often raised about the failure of large-scale compensatory
education Programs the claim being made that these were evaluated
prematurely in 1969, But nothing"that has happened since then
would warrant any change in the general conclusions about com-
Fensatory education whic Isummarlzed at that time. In 1969, the
argest and best known of the federally sponsored compensator)(
programs, Head_ Start, had not yet beén officially evaluated, so
was not able to include It in my’summary. In 1968, however, the
Office of Economic Opportunity (the é;overnment agency which
administered Head Start commissioned the Westinghouse Learn-
ing Corporation in collaboration with the Ohio State University
to"make a large-scale studY of the effectiveness of Project Head
Start. The studly was completed in June 1969. The central question
of the study was whether the pre-school Head Start pro?ram had
any_ appreciable effect on the subsequent scholastic performance
of disadvantaged children as contrasted with ‘control’ children of
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similar background who had not been exposed to Head Start. The
Summer Head Start program showed no, positive effects, but the
Full-year Head Start showed some_Fqsm\_/e effect on assessments
of school readiness and verbal abilities in the first and second
grades. The effects were statistically significant given the large
sample sizes, but in absolute terms they were too small to be of an
practical educational importance. None of the positive effects
approached the magnituae of half a standard deviation above the
control samples andat second grade the Head Start children were,
on the average, at the 20th percentile on national norms of scholas-
tic achigvement (the 50th percentile, of course, being the national
average). The estmgh_ouse evaluation stirred ulo public, con-
troversy and some tecAnical criticisms about details of statistical
metho oloqy, but none of the discussion hrought forth any evidence
which would support conclusions opgosne to the essentially nega-
tive findings of the Westinghouse Report. (Good technical and
evaluative commentaries on'the the Westinghouse study of Head
Start are to_be found in chapters by ProfesSor Sheldon’H. White
p. 163-184] and Professors Dorald T. Campbell and Albert
rlebacher [pﬁ. 185-210] in J. Hellmuth (Ed.) Compensator
Education: A" National Debate. New York: Brunnér/Mazel, 1970.%
A common finding in most compensatory programs that have
been evaluated, mcIude Head Start, is the subsequent ‘fade-out’
or ‘leveling off’ after children leave the program. After six months
to ayear in re%ular classes their scholatic performance is generally
indistinguishable from that of comparable children who™had not
been given the compensatory education. An enormous number and
variety of compensatory pro?rams have been tried, and many have
claiméd success, but unforunateI}/, closer scrutiny usually dis-
proves such claims; they are too often based on subﬁctlve impres-
sions and faulty or inadequate evaluation. The U.S. Office of
Education, which has funded, literally, thousands of experimental
compensatory programs in all parts of the country, recently com-
missioned the American Institutes for Research in the Behavioral
Sciences (AIR) to survey these compensatory grograms to, deter-
mine how manY could be deemed a success by Tather rigorous
criteria. The AIR reviewed 1200 evaluation reports from various
compensatory pro%rams for disadvantaged children (over the entire
range from pre-school through high school) which had published
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evaluation reports since January 1968 ‘which indicated that the
program produced_cognitive beénefits that were statistically and
educationally significant’. The results of the AIR study have been
summarized as follows {Report on Education Research, Washington,
D.C., October 27, 1971, pp. 6-7):

%rnce dr%ﬁdvanta ed children generall X lag further an% further behind
their mi ecIa peers each ear IR"theorized t atasuccessful
Eﬁ am wouL ave to pro uce ﬁc revement gnarns for disadv ntaﬂd
([dren whrc are greater than those o therr ore advantage

répgrts Further, tr ate 0 g “rwoulﬁ have to be marn% neduntrl
rsaéivanta edchr renact Ycaugg tuP Thesuceessu rogram

0 rn ueare resentative Sample of not less thnﬁ iy

cr dren, and achieveme tﬁ]arns ad to be' measured by some reliahfe
estrn rnstrument Usrn% se criteria AIR narrowed t hesearch {0

esstan5 (?m dtento 326 who ingicated willingness to
cooperate In d)ro Hg

g/&l percent of the 326 ro rams th op the surf ceap eard
to meet our crrterra rsucces re actually found to esuc ess
when. subj %te to an in-cepth analysis,” AIR reported. ‘It is not
sur rising, then, tr(]atthe UICCESS 0T €O pensa orY education rodram?

ten duestioned. One begins to wonder whether the Instructiona
comgone ts assocrﬁted Wi

ompensatory education programs are
Inadequate or whet erthe%auftlregrnﬂr e/valuatrdin proce res used

to determine thelir effectiveness. Certain| g/ the above results place
some 8f the.onus on the people responsrbl for evaluating compensa-
tory education programs.

bout 21 percent were rejected becau%e the were ‘clearly outside
the sc?ge of the AIR stuay or because t erre aluation rePorts Were
Fnavar ble or incomplete. T e remarnrng ercent weerejected
0r Inadequacies of etr\o ooge)/ 42-1 percent) or evaluatra
Bercent Under methodo out 32 ??r ent were rej(ecte

{

ecause the hdan rnad dQYate samP advantag chrldren
rcagc%rlrtsl\e/ et eéz f?ted to select or to correctly use adequate measures of

nder evaluation, the two mofst freguent reasons for rr%rectron were
statistical and educational significance, said ?re than 13
gercent were relrected liecaus they had rncomplete tota ly unclear,
r poorly desig ed evaluations,

Yrvors In"the ‘new ﬁuceess cate OW ere all frﬁm urban arfas
Possr because urban scnool systems gerterallyhave their own evalua-
lon departments, notes AIR. Two were pre-school programs using
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highly structured curricula and, serving relatively small groups. of
cl!ﬁro’ en. SIx were rfmedla?reagm orqgn%ua eaXs 0 ra?ns \Bﬂl&
encomgassedsevera rade levels and consitierably more |Idrenthﬁn
the Pr -school programs. The remaining two, ““unique am?ng fne
Identified successeS’ were a b?gmnmg readln% Program or first
g,raders and a program which tocused”on remediation of learning

Isorders of elementary and intermediate students.

_ Since out of the 326 purportedly successful compensatory educa-
tion programs (selected as the best prospects from among 1200
evaluation reports) only ten held uP under careful scrutiny, we are
of course left with'the question of the statistical significarice of the
ten studies which met AIR’s statistical criteria of success. We
know that sam?lln%,errors yield a certain small percentage of what
appear to be statistically 3|Pn|f|cant results. The only way to tell
which of the ten successfu proprams IS genuinely successful, of
course, would be to make repeated ,
if the program’s results can_be reL)_Ilcated in other school systems
and with “other personngl, This kind of follow-up is vital if we
are to discover the essential characteristics of approaches that might
prove bengficial. oo

It IS quite certain by now that further manipulation of the school
variables most easily influenced by increased expenditures and
administrative fiat stand little chance of appreciably narrowing the
achievement gap between children called disadvantaged and those
called advantaged. A recent comprehensive survey of the New
York City Schools (New York CIIY School Fact Book,_Institute for
Community Studies, Queen’s College, New York, 1971) states the
following conclusions:

ed assessments and to determine

The evidence we have accumulated is somewhat surprising. Wf- have
recorded traditional variables that suppose_?ly aftect the” quality. of
Iefarnl_n - Class size, school expendl(sure, Fﬁpl/ eacher ratio, condftion
of buil nPg,_teaﬁher ex erlenCﬁ, anad the , e, Yet there seems to be no
direct re Ho S IR between these sc ?o meEtSLirements and perfor-
mance. Scnools that have exceptionally small class registers, ‘starfed
wﬂQ expferlﬁnced Cfeachers spend more onegl ger, ugll, and possess
modern facl me? 0 not reﬂecﬁexceptlona academic competence. Nor
has the More Effective Schools Pragram - a saturation Services com-
pensatory education program of high cost - shown any noteworthy
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results in the year’s tabFIations. 0f 21 sch_oolf measureﬂ_in the MES
B{gggawve’ou 1ls in only four, mostly midale-class white, read on

In ?rder_t forroborafe our findings on the lack flanHen?e 0fthese
schools variables, we se ectﬁd a rangom sample of 20 schools, 10 pre-
domimnantly whHe migdle-class agd 10 redommantlg bla kschI ols,
In examining the Qitrerences and simi armef, We notjced the farge
dlsRan}]y betWFen these two rou_ﬁs of s¢hools mJ acagemic achieve-
ment and pupil performance. Again, as with all the statistics, varianles
sych as the Size of the class, or-amount of money spent on aPuplls
education, dig not a ﬁct erformance. . .. We are faced with the
rques%lon that the varia &e ave peen accustomed to measuring are
ot the ones that should be studied.

A recent development in comPensat_ory education is_known s
‘Rerform_ance contracting’. Private businéss firms specializing in
the application of variots new instructional programs and tech-
nolo?les_ intended to produce greater than the usual gains in the
scholastic achievements of disadvantaged children aré contracted
by apublic school system to manage all or some part of the school’s
instructional proqlram. The firm IS paid accordln? to pupll R_erfor-
mance, for example, receiving compensation only Tor those children
whose achievement gains per ¥ear In school, as'assessed by ohjec-
tive tests, are equal fo at least the average of national norms. Early
reparts of these efforts in the popular préss were extremely optimis-
tic; 1t appeared that private enterprise and the vigorous application
of new technology to instruction had finally succeeded where
government-financed compensatory programs had so overwhel-
mingly failed. A recent study of thiese programs, conducted by a
rivate research or(ianlzatlon, was commissioned by the US,

epartment of Health, Education, and Welfare. Eight different
‘performance contractmg’_?rograms in various parts ofthe country,
involving some 3400 pupils were assessed. It was found that the
underprivileged pupils on the average scored no better on stan-
dardized achievement tests than similar children in regular classes,
The averafge monthly gain in reading, for example, was about 80
percent of the national norm, which is typical for children in
Poverty-area schools. The gains in mathematics averaged about
he same. In brief, thus far no new instructional program has been
discovered which, when applied on a large scale, has appreciably
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raised the scholastic_achievement of disadvantaged children in
relation to the majority of the school population.

Such evidence can mean a counsel of despair only to the extent
that we cling to the belief that equality of educational opiJortunlty
or eqluallty of environmental advantages should necessarily lead to
equality of performance, This, | believe, .is proving to be a false
hope. 1t is the reSJ)OﬂSI_blht of scientific research in genetics,
psYchoIog , and education fo_determine_the hasis for realistic
solutions o the problems of universal public education. Though it
ma)( be premature to prescribe at present, | venture the prediction
that future solutions will take the form not so much of_atte,mptlngi
to minimize differences in scholastic aptitudes and motivation bu
of creating a greater diversity of curricula, instructional methods,
and educational goals and values that will make it possible_for
children ranging Over a wider spectrum of abilities and proclivities
genuinely to”benefit from their years in school. The current Zeit-
geist of ‘environmentalist eegalitarianism has all but completely
stifled our thinking along these lines. And | believe the magnitude
and urgency of the problem are such as to call for quite radical
thinking if the educational system is truly to serve the whole of
society. We have invested so much for so long in trying to equalize
scholastic performance, that we have ?lven little or no thought to
finding ways of diversifying schools To make them rewarding to
everyone while not attempting to equalize everyone’s performance
in_a"common curricujum. Recommendations have almost always
taken the form of askm% what next we might try to make children
who in the present school system do not flourish academically
become more like those who do. The emphasis has been more on
chaan(I;, children than on revamping the system. A I[()hllospphy of
equalization, however laudable its ideals, cannot work if it is based
on false premises, and no amount of propaganda can make it
appear to work. Its failures will be forced upon everyone. Educa-
tional pluralism of some sort, encompassing a varl_et¥ of very
different educational curricula, and (i,oaIsJ will | think, be the
inevitable outcome of the growing realization that the schools are
not going to eliminate human différences. Rather than making over
a large ségment of the school population so they will not be doomed
to failure’1n a largely antiquated elitist-oriented educational system
which originally evolved to serve only a relatively small segment of
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society, the educational system will have to be revamped in order
to beniefit everyone who is'required by the society to attend schools.
It seems incredible that a system can still survive which virtually
guarantees frustration and “failure for a Iar%e proportion of the
children it should intend to serve. From all the indications, public
education in such a form will not much longer survive,.

~But we should not fail to reco%rglze that to propose radical diver-
sity in accord with individual ditferences in abilities and interests,
as” contrasted with uniformity of educational treatment, puts
society between Scylla and Charyhdis in terms of insuring for all
indjviduals equality of opportunity for the diversity of educational
paths, The surest way to maximize the benefits of'schooling fo all
Individuals and at the same time to make the most of a sdciety’s
human_resources is to insure equality of educational opportunity
for all its members. Monolithic educational goals and uniformity
of approaches %uarantees unnecessary frustration and defeat for
many. On the other hand, educational pluralism runs the risk that
social, economic, ethnic backgr_ou_nd or_geographic_origin, rather
than each child’s own characteristics, might determine the educa-
tional paths available to him. The individUal characteristics appro-
Brlate for any one of a variety of educational paths and goals are to

e found everywhere, in every social stratum, ethnic group, an
nelghborhood. Academic aptitudes and special talents should e
culfivated wherever they are found, and a wise society will take all
Possmle measures to insure this to the greatest possidle extent. At
he_same time, those who are poor in the traditional academic
aptitudes cannot be left by the wayside. Suitable means and goals
must be found for making their years of schooling rewarding to
them, if not in the usual ‘academic sense, then in"ways that can
bgttletr their chances for socially useful and self-fulfilling roles as
adults.

Two additional books, to be published in the near future,
will follow this collection of articles. These other books deal with
special aspects of the issues raised in the present volume. The
first, Educab_lllt¥ and Group Differences, is an entirely new work
concerned with the issues involved invarious Fopulatlon differences
In educational a%tltud_es. It is a book-length treatment of those
parts of my HER article which were generally regarded as the
most controversial and which, in terms 0f solving or educational
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roblems, are probably the most important to examine in detail.
he second, Educational Differences, is a collection of mx articles
written since the HER article which deal with various Rsyc ological
and educational aspects of individual differences. These volumes
together with the present one will, I believe, provide |mRortant
grist for future research and innovation in educational psychology.

January, 1972 Arthur R. Jensen
Institute. of Human Learning
University of California
Berkeley, California






How Much Can We Boost IQ
and Scholastic Achievement?

The Failure of Compensatory Education

Compensatory education has been tried and it apparently hasfailed.

Compensatory education has been practiced on a massive scale
for several years in many cities across the nation. It began with
auspicious énthusiasm arid high hopes of educators. It had unpre-
cedented support from Federal funds. It had theoretical sanctign
from social sment!sts_espousmﬁ the major_underpinning of ifs
rationale:the ‘deprivation hypothesis’, according to which academic
lag is mainly the result of social, economic, and educational depriva-
tion and discrimination - an hypothe5|s that has met with wide,
uncritical acceptance in the atmosphere of society’s growing, con-
cern ahout the plight of minority groups and the ‘economically
disadvantaged. ,

The chiéf goal of compensatory education - fo remedy the edu-
cational lag of disadvantaged children and thereby narrow the
achlevementﬁap between Minority’and ‘majority’ pupils - hasbeen
utterly unreafized in any of the Iar?e compensatory education pro-
gram$ that have been evaluated so far. On'the basis of a nationwide
survey and evaluation of compensatory. education_programs, the
Unitéd States Commission on Civil Rights (1967)p came to the

following conclusion:
The Commission’s analysis does. not suggest that compensator
?e ¥,r § g%ects o?_ P hy

education is |ncapab meaying the verty on the
cademic achievement o? m&w JQI ghl_ldren. Ther(f |E?|ttle¥% estion
E at schoonrogra S mvolvm%expendltures or cultural enri ﬁnient
etter teaching, and other neetled educational services can be helpful

do
e
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to drsadvantaged chrIdren The fact remains, however, that none of

ramsa ar to have raised significantly the achievement of
aorrtn ?hﬁ’ssttt} PL%) Es 8 a group, wrthr?r he peryod evaﬂraterﬂay the

The Commission’s review gavespecral attention to compensatory
education in majority-Negro schools whose programs ‘were among
the most prominent and included some that have served as models
for others’. The Commission states: ‘A principal objective of each
was to raise the academic achievement of disadvantaged children.

gned by thrs standard the programs did not show” evidence of
much suctess’ (

Why has there been such uniform failure of compensatory gr
grams wherever they have been tried? What has gone wrong
other fields, when bridges do not stand, when arrcraft do not fI%/
when machines do not work_ when treatments do not cure, despite
all conscientious efforts on the part of many persons to make them
do so, one hegins to question the basic assumptions, principles,
theories, and hypotheses that quide one’s efforts. 1s it time to follow
suit In education?

The theory that has guided most of these comPensatory education
programs sometimes explicitly, sometimes implicitly, hds two main
compementary facets: one_might be called the ‘average children
concept’, the Other the ‘social deprivation hyoothesrs

The ‘average children’ concept is, essentially the belief that all
children, except for arare few born with severe neurological defects
are basically very much alike in their mental development and

1 Some of the largest and most hi ubliciz ro rams of compen
tor uﬁucatront athave beenhﬁm pas mo e?spo whhch rodrﬂ)cedf
so te no sr cant rmprov ent rn escoasrc ac re ent
va a e'{] annek j?:%
qu ns In New ears ore ec rve
ears andlar esc rn Y cue
alle repo ssee
mr sron on Crm
orson ro catet tinitial arnsof to 0 orHts
onven lon r s are. a com rn gS {1
rn suaI doe not o u rst aro requ cooIrng
rt? osr ve h ? (e ar Inv v%evr f f
%ectron sar n rsﬁr vanta ed pre-s P chi reh
repore avora eeets a{nonc ren’s e
confrdence motivation, and attitudes oward 0
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capabilities, and that their apparent differences in these characteris-
tics as manifested in school are due to rather superficial differences
inchildren’supbringing athome, their Pre-school and out-of-school
experiences, motivations and interests, and the educational in-
fluences of their family background. All children are viewed as
basically more or less homoqeneous, but are seen to differ in school
Performance because when they are out of school they learn or fail
0 learn certain thlngs that may either help them or hinder them in
their school work. 1T all children could be treated more alike early
enouqh, long before they come to school, then they could all learn
fromthe teacher’s instruiction at about the same pace and would all
achieve at much the same level, presumably at the ‘average’ or above
on_the usual Prade norms. . _ _

The ‘social deprivation hypothesis’ is the allied belief that those
children of ethnic minorities and the,economlcallyﬁoorwhp achieve
helow average’ in school do so mainly hecause'they begin school
Iacklnlg certain crucial experiences which are 8rereq,m3|tes for
school learning - perceptual, attentional, and verbal skills, as well
asthe self-confidence, self-direction, and teacher-oriented attitudes
conducive to achievement in the classroom. And they lack the
parental help and encouragement needed to promote” academic
achievement throughout their schooling. The chief aim of pre-
school and compensatory programs, therefore, is to make up for
these environmental lacks as quickly and infensively as possible by
providing the assumedly appropriate experiences, Cultural enrich-
ment, and training in basic skills of the Kind presumably possessed
by middle-class ‘majority’ children of the same age.

The success of the effort is usually assessed in one or both of two
ways: by gains in 1Q and.in scholastic achievement. The common
emphasis On gains in 1Q is probably attributable to the fact that it
can be more efficiently ‘measured” than scholastic achievement,
especially if there is nd specific ‘achievement’ to begiin with. The
IQD test can be used at the very beginning of Headstart, kindergarten,
or first grade as a ‘pre-test’ against which to assess ‘post-test” gains.
1Q gains, if they occur at all, usually occur rapidly, while achieve-
ment s a Io,n?-term affair. And P_robably most important, the 1Q is
commonly interpreted as indicative of a more general kind of intel-
lectual ability than is reflected bK the acquisition of spegific scholas-
tic knowledge and skills. Since the 1Q is known to predict scholastic
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Perfor_manc_e better than any other single measurable attribute of
he child, itisbelieved, whether rightly or wrongly, that ifthe child’s
1Q can he appreciably raised, academic achigvement by and large
will take care of itself, given normal motivation and standard
instruction. Children with average or above-average Ika generally
do well in school without much”special attention.” So thé' remedy
deemed logical for children who would do po_orIY in school 1s 0
boost their'|Qs up to where they can perform like the majority - in
short to make them all at least ‘dverage children’. Stated so quntIY,
the remedy maY sound rather grim, but this is in fact essentlaI){
what we are attempting in our special programs of pre-schog
enrichment and compensatory education. This simple theme, with
only slight embellishments, ¢an be found reReated over and over
a?am, in"the vast recent literature on the psychology and education
of children called culturally disadvantaged.

So here is where our dla[qno_sm should begin - with the concept of the
1Q: how it came to be whatiit is; what it ‘really”is; what makes it vary
from otne individual to another; what can change it, and by what
amount,

The Nature of Intelligence

The nature of intelligence is one of the vast topics in psychology.
It would be_ quite impossible to attempt to review here the main
theoretical issues and  currents of thought in this field. Laa%e
volumes have been written on_the subject (e.g., Stoddard, 1943;
Guilford, 1967), to say nothing of the countless articles. An
enllghtenm% brief account of the history of the concept of intelli-
gence has been presented by Sir Cyril Burt f1968). The term
Intelligence’, as used by psychologists, is itself of Tairly recent
origin."Having been introduced as 4 technical term in Psychology
nedr the turn ofthe century, it has since filtered down.into common
Parlance_, and therefore some restriction and clarification of the
erm as it will be used in the following discussion is called for.
Disagreements and arguments can Pe,rhaps be forestalled if we
take an operational stancé. First of all, this means that probably the
most important fact about intelligence is that we can measure it.
Intelligence, like electricity, is easier to measure than to define. And
If the measurements bear some systematic relationships to other
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data, it means we can make meaningful statements about the pheno-
menon we are measuring. There isno point in argum? the question
to which there isno ansiver, the question of what'intelligence really
1S. The best we can do is to obtain measurements of certain kinds of
behavior and look at their relationships to other phenomena and see
If these relationships make any kind of sense and order. It is from
these orderly relationships that we can gain some understanding of
the phenomena. . _ .

But how did the instruments by which we measure intelligence
come ahout in the first place? The first really useful test of intelli-
gence and the progenitor of nearly all present-day intelligence tests
was the Metrical Scale of Intelligence devised in"1905 by Binet and
Simon. A fact of great but often’unrealized implications is that the
Binet-Simon test was commissioned by the Minister of Public
Instruction in Paris for the explicit Purpose of identifying children
who were likely to fail in school. [t was decided they Should be
placed in special schools or classes before losing too, much ground
or recelvmq too much discouragement. To the Credit of Bifet and
Simon, the test served this purpose quite well, and it is now regarded
a5 one of the major ‘breakthroughs’ in the hlStOf){ of psychology.
Numerous earlier attempts to dévise mtel_ll?ence_ ests were much
less successful from a practical standpoint, mainly because the
kinds of functions tested were decided upon in ferms of early
theoretical notions about the hasic elements of ‘mind’ and the ‘brass
instrument” lahoratory techniques for measuring these elemental
functions. of consciousness, which were then thought to consist of
the capacity fo_r,makm%flne sensory discriminations in the various
sensory modalities. Alt ou?h these measurements were sufficiently
reliable, they bore little refationship to any ‘real life” or. ‘common
sense’ criteria of behavior ranging along a ‘dull’ - ‘bright” con-
tinuum. The psychological sagacn}/ of Binet and Simon as test
constructors derived largely from their intimate knowledge and
observation ofthe behavior ofyoung children and of what, précisely,
teachers expected of them_ in"school. Binet and Simon noted the
characteristics_distinguishing those children described by their
teachers as ‘oright’ from thoSe described as ‘dull’, and, from these
observations and considerable trial-and-error, they were finall
able to make up agraded seriesof test items that notonly agreed wit
teachers’ judgments of children’s scholastic capabilities but could
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make, the discriminations more finely and more accurately than
any single teacher could do without prolonged observation of the
child.in" class, The Binet-Simon scale has Since undergone many
revisions and improvements, and today, .in the form™ developed
by Terman, known as the Stanford-Binet Intelligence Scale
!ttls”generaliy reqarded as the standard for the measurement of
Intelligence.

_Butgthe important point | wish to emphasize here is that these
Binet tests, and in effect all their descendants, had their origin in
the educational setting of the Paris schools of 1900, and the various
modifications and refinements they have undergone since then have
been implicitly shaped by the educational traditions,of Europe and
North America. The contentand methods of instruction represented
In this tradition, it should he remembered, are a rather narrow and
select sample of all the various forms of human learning and of the
wa¥s of |mpart|n? knowledge and skills. The instructional methods
of the traditional classroom were not invented all in one stroke,
but evolved within an upPer-cIass segment of the European popu-
lation, and thus were na uraII% shaped bx the capacities, culture,
and needs of those children whom the schools were primarily in-
tended to serve. At least implicit in the system as it orl[gmally e-
veloped was the expectation that not all children would succeed.
These methods of schooling have remained essentially unchanged
for many generations. We have accepted traditional instruction so
completely that it is extremely difficult even to |magi|ne, much less
to put into practice, any radically different forms that the education
of children could take. Our thinking almost alwa)As takes as granted
such features as beﬁlnmng formal instruction at the same age for all
children (universa K befween ages five and six), instruction of
children in groups, keeping the same groups together in lock step
fashion throtgh the first several years of schooling, and an active-
Passwe, shome-seemg telling-listening relationship between
eacher and pupils, _Satlsfactory [earning occurs under these condi-
tions only when children come to school with certain prerequisite
abilities and skills: an attention span long enough to encomPas_s the
teacher’s utterances and demonstrations, the ability voluntarily to
focus one’sattention where it is called for, the ability'to_ comprehend
verbal utterances and to grasp relationships between things and their
symbolic representations, the ability to inhibit large-muscle activity
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and engage.in covert ‘mental’ activity, to repeat instruction to one-
self, to Perswt In atask until a self-determined standard is attained -
In short, the ability to engage.in what might be called self-instruc-
thf%Fﬂ tactivmes, without" which group instruction alone remains
ineffectyal.

The interesting fact is that, despite all the criticisms that can
easily be levelled at the educational system, the traditional forms of
Instruction have actuaII%/ worked quite well for the majority of
children, And the tests that were specifically devised tg distinguish
those children least aPt to succeed in this system have also proved to
do their job quite well. The Stanford-Binét and similar in elll_?ence
tests predict various measures of scholastic achievement with an
average validity coefficient of about 0-5 to 0-6, and in longitudinal
data com_f)rlsmg intelligence test and achievement measurés on the
same children “over a'number of years, the multiple correlation
between intelligence and scholastic achievement is almost as high
as the reliability of the measures will permit.

THE GENERALITY AND LIMITATIONS OF INTELLIGENCE

If the content and instructional techniques of education had been
markedly different from what they were in the beqmn[ng and, for
the most part, continue to be, it i$ very likely that the instruments
we call intelligence tests would also have assumed a quite differ-
ent character._The_¥ might have developed in such a way as to
measure a quite ditferent constellation of abilities, and odr con-
ception of the nature of intelligence, assuming we _still called it
by that name, would be correspon_quly different. This is why |
Ehl?k it so important to draw attention 10 the origins of intelligence
esting, . . -

BufJ In grantm% that the measurement and operational definitions
of intelligénce had their originsin a school settlng and were intended
primarily for scholastic purposes, one should not assume that
Intelligence tests measure onlyschool learning or cultural advanta%es
makmq for scholastic success and fail to tap anything of fundamental
psychological importance. The notion, is somietimes expressed that
Psychologlsts have mis-aimed with their intelligence tests. AIthough
he tests may predict scholastic performance, it is said, they do
not really measure intelligence -~ as if somehow the ‘real thing’
has eluded measurement and perhaps always will. But this isa
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misconception, We can measure, intelligence. As the late Professor
Edwin G. Boring pointed out, intelligence, by definition, is what
intelligence tests measure. The trouble comes only when we
attribute more to ‘intelligence’ and to our measuréments of it
than do the psychoIoH_lsts who use the concept in its proper sense.

The idea of intelligence has justifiably grown considerably
beyond its scholastic connotations. Technigues of measurement not
at all resembling the tasks of the Binet scale and in no way devised
with the idea of predicting scholastic performance can alsg measure
approximately the same intelligence as measured by the Binet scale.

he English psychologist, SRea_rman, devoted most of his distin-
quished “career o studying the important finding that almost any
and every test involving™ any kind of complex mental activity
correlates positively and Substantially with any and every other test
involving complex mental activity, regardless of the specific content
or sensory modality of the test.Spearman noted that If the tests
called for'the operation of ‘hlghe_r mental processes’, as opposed to
sheer sensory acuity, reflex behavior, or the execution of established
habits, they showed positive intercorrelations, although the tests
bore no superficial resemblance to one another. They might consist
ofabstract figures involving various sgatlal relationshilps, 0r numeri-
cal problems, or vocabulary, or verbal analogies. For example, a
vocabulary test shows correfations in the range of 0-50 to 0-60 with a
test that consists of copying sets of designs with colored blocks; and
a test of general information correlates about 0-50 with a test that
involves wendln%through a printed maze with a pencil, Countless
examples of such posifive correlations between seemingly quite
different tests can be found in the literature on psychological tests.
Spearman made them the main object of his study. To account for
the intercorrelations of ‘mental’tests, he hypothesized the existence
ofasingle factor common to all tests mvolvm? complex mental pro-
cesses. All such tests measure this common factor to some degree,
which accounts for the intercorrelations among all the tests, Spear-
man called the common factor ‘general intelligence’ or simply g.
And he invented the method known as factor analysis to determine
the amount of ¢ in any particular test. He and his students later
developed tests, like Raven’s Progressive Matrices and Cattell’s
Culture Fair Tests of£, which measure g, in nearly pure form. We
should not reify g asan entity, of course, Since it is only a hypotheti-
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cal construct intended to explain covariation among tests. It is a

ypothetical source of variance (individual dlffe,rencesa In test
scores. It can be regarded as the nuclear operational definition
of intelligence, and when the term intelligence is used it should
refler to g, the factor common to all tests of complex problem
solving.

In egxamlnlng those tests most heavily loaded with g{ Spearman
characterized the mental processes which they seemed o involve as
‘the ability to educe relations and correlates™ that is, to be able to
see the general from the particular and the particular as an instance
of the general. A similar definition of intelligence was expressed by
Aquinas, as ‘the ability to combine and separate’- to see the differ-
ence between things which seem similar and to see the similarities
between things which seem different, These_are essentially the
processes of abstraction and conceptualization. Tasks which call for
problem solving requiring these processes are usually the best
measures ofg. Despite numerous theoretical attacks on Spearman’s
basic notion of a general factor,? has stood like a rock of Gibraltar
In psychometrics, defying any atfempt to construct a test of complex
problem solving which excludes it, ,

Standard intelligence scales such as the Binet and the Wechsler
are composed of a dozen or so subtests which differ obviously in
their superficial appearance: vocabulary, general information,
memory span for digits, block designs, figlre copying, mazes,
form boards, and so" on. When the interCorrelations _am_ongi a
dozen or more such testsaresubjected to afactor analymsi)_rm(;lpa or
components analysis, some 50 percent or more of the total individual
differencesvariance in all the tests is usually found to be attributable
toa ?_eneral factor common to all the tests. Thus, when we speak of
intelTigence it is this general factor, rather than any single test, that
we should keep in mind. o

Attempts to assess age differences in intelligence or mental
development which rely on com_plex_technltzues that bear little
formal resemblance to the usual intelligence tests still manage to
measureg more than anythlnlg else. Piaget’stechniques for studying
mental growth, for example, are based largely on the child’s
development of the concepts of invariance and conservation of
certain properties - number, area, and volume. When a large variety
of Piaget tasks are factor analyzed along with standard psychometric
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tests, including the Stanford-Binet and Raven’s Progressive
Matrices, is it found that the Piaget tasks are loaded on the general
factor to about the same extent as the psychometric tests (Vernon
1965). That isto say, children fall into much the same rank order of
ability on all these cognitive tests. Tuddenham ﬂ1968) has developed
a psychometric scale of intelligence based entirely upon Pla?et’s
theory of cognitive development. The test makes use_of ten of the
techniques developed by Piaget for studying conservation, sériation,
reversal of perspective, and so on. Performance on these tasks shows
about the same relationship to social class and race differences asis
generally found with the Stanford-Binet and Wechsler scales. It
Seems evident that what we call general intelligence can be mani-
fested in many forms _and thus permits measurement _b}/ a wide
variety of techniques. The common feature of all such intercorre-
lated fests seems to be their requirement of some form of ‘reasoning’
on the part of the subject - some active, but usually covert, trans-
formation or manipulation of the ‘input’ (the problem) in order to
arrive at the ‘outiJut (the answer). ~ _

The conceptua Ig_most pure and simple instance of this key aspect
of intelligence is displayed in the phenomengn known a$ cross-
modal transfer. This,occurs when a person to whom some particular
stimulus is exposed in one sensory modality can then recognize the
same stimulus (or its essential features)”in a different” sensory
modality. For examﬁle, show a_person a number of differently
shaPed wooden blocks, then point to one, blindfold the persor,
shuffle the blocks, and let the person find the indicated block b
using his sense of touch. Or ‘write’in bold strokes any letter of the
alphabet between a child’s shoulder blades. It will be’a completely
unique stimulus input for the child, never encountered before and
never directly conditioned to any verbal response. Yet, most child-
ren, provided they already know the alphabet, will be able to name
the letter. There dre no difect neural connections between the visual
and the tactile impressions ofthe stimulus, and, although the child’s
naming of the letter has been conditioned to the visual Stimulus, the
tactile Stimulus has been associated with neither the visual stimulus
nor the verbal response. How does the child manage to, show the
cross-modal transter? Some central symbolic or ‘Cognitive’ pro-
cessing . mechanism s involved, which can abstract and compare
properties of ‘new’ experiences with ‘old” experiences and thereby
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invest the new’ with meaning and relevance. Intelligence is essen-
tially characterized by this process.

IS J UNITARY OR DIVISIBLE?

It is only when the conceﬁt of g is attributed meaning above and
beyond that derived from the factor analytic procedures from which
It gains its strict technical meaning that we run into the needless
argument over whether g is a unitary ability or a conglomerate of
manY subabilities, each of which Could be measurgd indepen-
dently. We should think ofg asa ‘source’of individual differences in
scores which is common to-anumber of different tests. As the tests
change, the nature ofg will also change, and a test which is loaded,
saly, 50 on% when factor analyzed amonq one set of tests may have
a foading of 0-20 or 0-80, or some other value, when factor analyzed
among other sets of tests, Also, a test which, in one factor analysis
measures only g and nothing else, may show that it measures g and
one or more Other factors when factor analyzed in connection with
anew setoftests. In other words, g gains its meaning from the tests
which have it in common. Furthermore, no matter-how S|m_BIe or
‘Unitary’ a test may appear to be, it is almost always possiole to
further fractionate the Individual differences variance into smaller
subfactors. I have been doing this in my laboratory with respect to a
very S|mi)le and seem[ngIY ‘unltar¥’_ablllty, namely, digit span
(Jensen, 1967h). Changing the rate o dlgltPresen_tatlon changes the
rank order of subjects in their ability to récall the digits. So, to0, does
interposing a 10-second delay between presentation and recall and
interpolating various distractions (‘retroactive inhibition’) between
presentation and recall, and many other procedural varigtions of the
digit span paradigm. Many - but, significantly, not all - of these
kinds of manipulations introduce new dimensions or factors of in-
dividual differences. It is likely that when we finally get down to the
irreducible ‘atoms’ of memory span ability, so to speak, if we ever
do get there, the elements that make up memory span ability will
not themselves even resemble what we think of"as abilities in the
usual sense ofthe term. And so probably the same would be true not
only for digit span, but for any of the subtests or items that make up
intelligence tests. _ _
A simple ana_Io?y in the physical realm may help to make this
clear. If we are inferested in measuring general athletic ability, we
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can devise a test consisting of running, ball throwing, batting,
jumping, weight lifting, and"so on, We ¢an obtain a ‘score’ on eac
one of these and the total for any individual is his ‘general athletic
ability’ score, This score would correspond to the general intelli-
gcefﬂgg score yielded hytests likethe Stanford-Binet and the Wechsler

Or we can go astep further intheVefinement of our test procedure
and intercorrelate the scores on all these physical tasks, factor
analyze the intercorrelations, and examine the ?eneral_ factor, iIf
indeed there is one. Assuming there is, we would call it ‘general
athletic ability’. It would mean that on all of the tasks, persons who
excelled on one also tended to be superior on the others. And we
would note that some tasks were more ‘loaded’ with this general
factor than others. We would then weight the subtest scores In Pro-
portion to their loading on% and then"add them up. The total, in
effect, is a ‘factor score’, andl gives us a somewhat more justlflable
measure of ‘general athletic ability’, since it represents the one
source of variation that all the athletic skills in our test battery share
in common,

To ?o stil] further, let us imagine that the running test has the
hlphes loading on ¢ in this analysis. To make the isSue clear-cut,
lef'us say that all its variance is attributable to the# factor. Does this
mean that runping ability is not further analyzable into other com-
ponents? No, it mmplY means that the components into which running
can beanalyzed are not separately orindependently manifestedin either
the running test or the other tests in the battery. But we can measure
these components of running ab|I|t}/ independently, if we wish to:
total leg length, the ratio of upper to lower Ie_? |ength, _streng{_th of
leg muscles, physical endurance, ‘wind” or vital capacity, ratio of
body height to weight, degree of mesomorphic body huild, _SEECIfIC
skills such as starting speed - all are positively corrélated with run-
mng speed. And it'we intercorrelate these” measures and factor
analyze the correlations, we would probably find a substantial
genéral factor common to all these physical attributes, name it what
You will. We would combine the measures on these various physical
raits into a weighted composite score which would predict run,m,n%
a_b|I|t¥ as measured by the time_the person takes tq cross the finis
line. The situation seéms very similar to the analysis of the psycho-
logical processes that make up ‘general intelligerice’.
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FLUID AND CRYSTALLIZED INTELLIGENCE
Raymond B. Cattell (19632 hasmade ac,onceptually( valid distinction
between two aspects of intelligence, fluid and crystallized. Standard
intelligence tests generally measure both the fluid and crystallized
components of g, and, since the two are usually hlghly correlated
in a population whose members to a large extent sharé a common
background of experience, culture, and"education, the fluid and
crystallized components may not always be clearly discernible as
distinct factors. Conceptually, however, the distinction is useful and
can be supRorted emplrlcally under certain conditions. Fluidintelli-
gence is the capacity for new conceptual ,Iearnm%_ and problem
solving, a general ‘bn%htness’, and adaRtablllty, relatively indepen-
dent of education an experience, which can be invested in the
particular opport_umtles_ for_Iearnlng encountered by the individual
In accord with his motivations and interests, Tests that measure
mostly fluid intelligence are those that minimize cultural and
scholastic content. ~Cattell’s Culture Fair Tests and Raven’s
Progressive Matrices are good examples. Crystallized intelligence
in contrast, is a premPltate out of experience, consisting of acquired
knowledge and developed intellectual skills, Fluid and crystallized
intelligence are naturally correlated in apopulation sharing &common
culture, because the ac,au,lsmqn of know _ed?e and skills'in the first
place depends upon fluid intelligence. While fluid intelligence attains
its maximum level in the late teens and may even begin to decline
gradually shortIY thereafter, crystallized intelligence”continues to
increase gradual (y with the individual’s learning'and experience all
the way Up to old age.

OCCUPATIONAL CORRELATES OF INTELLIGENCE

Intelligence, as we are using the term, has relevance considerably
beyond the scholastic setting. This is so partly because there is an
infimate relationship between asociety’s occupational structure and
its educational system. Whether we fike it or not, the educational
system is one of society’s most powerful mechanisms for sorting
out children to agsume Qifferentroles in the occupational hierarchy.

_The evidence for a hierarchy of occuPatlonaI prestige and desira-
bility is unambiguous. Let us consider three sets of numbers.LFirst

forlplro%/m dmget tlesdi r%?o%oafﬁgsnor Otis Dudley Duncan (1968, pp. 80-100)
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the Barr scale of occupations, devised in the early 1920s, provides
one set of data. Lists of 120 representative occupations, each defi-
nitely and concretely described, were given to 30 psychological
judoges who were asked to rate the occupations on a scale from 0 to
100" according to_the grade of intelligence each occupation was
believed to require_for ordinary success. Second, in 1964, the
National Opinion Research Center (NORC), by takln% a large
public opinion poll, obtained ratings of the prestige of a great
number of occupations; these prestige ratings rePresent the avérage
standing of each occupation relative to all the others in the eyes of
the general public. Third, a ratln% of sociogcongmic status ({SES)
is provided by the 1960 Census ot Population: Classified Index of
Qccupations and Industries, which assigns to each of the hundreds of
listed occupations ascore ran mg{_fmm 0 to 96 asa composite index
of tt,he average income and educational level prevailing In the occu-

ation.
P The interesting point is the set of correlations among these three
independently derived occupational ratings.

The Barr scale and the NORC ratings are correlated 0-91.

The Barr scale and the SES index are correlated 0-81.

The NORC ratings and, the SES index are correlated 0-90.
In other words, ps%c ologists’ concept of the_‘intelligence demands’
of an occupation (Barr scale) is very much like the general public’s
concept of the prestige or ‘social standing’ of an occupation (NORC
ratings), and both are closely related to an independent measure of
the éducational and econoric status of the persons pursuing an
occhatlon (SES, index). As O. D. Duncan (1968, pp. 90-91)
concludes, ‘.. . “intelligence” is a socially defined quality and this
social definition is not essentially different from that of achievement
or status in the occupational sphere. . . . When psychologists came
to propose operational counterparts to the notion of intelligence, or
to devise measures thereof theY_ W|t_t|n%ly or unwittingly looked for
indicators of capability to function in the system of key roles in the
society.” Duncan goes on to note, ‘Our argument tends to imply that
a correlation between 1Q and occupational achievement was'more
or less built into 1Q tests, by virtue of the psycholo?lsts’ implicit
acceptance of the social standards of the general populace. Had the
first 1Q tests been devised in a hunting” culture, *general intelli-
gence™ might well have turned out to"involve visual acuity and
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running speed, rather than vocabulary and symbol manipulation.
As it was, the concept of intelligence drose in‘a society where high
status accrued to occupations involving the latter in large measure,
s0 that what we now mean bfy intelligence is somethln? like the
probability of acceptable performance (given the opporfunity) in
occupations varying in social status.’ o

S0 we see that the prestige hierarchy of occupations is a reliable
objective reality in our society. To this should be added the fact
that there is undoubtedly some relationship between the levels of
the hierarchy and the gccupations’ intrinsic interest, desirability, or
?ratlflca_tlon_to the individuals engiaged in them. Even if all occupa-
lons paid alike and received equal respect and acclaim, some occu-
pations would still be viewed as more desirable than others, which
would make for competition, selection, and, again, akind of prestige
hierarchy. Most persons would agree that painting pictures is more
satisfying than painting barns, and conducting a symphony orches-
tra is'more exciting than directing traffic. We have to face it; the
assortment of persons into occupational roles 5|mpl¥ IS not fair’in
any absolute sense. The bestwe can ever hope for Is that true merit
given equality of opportunity, act as the basis for the natural
assorting process.

CORRELATION BETWEEN INTELLIGENCE AND
OCCUPATIONAL ACHIEVEMENT

Because intelligence is only one of a number of qualities making for
merit in any given occupation, and since most occupations will
tolerate a considerable range of abilities and criteria of passable
Berformance, itwould be surprising to find a very high correlation

etween occupational level and 1Q."Although the rank order of the
mean 1Qs of occupational groups Is about as highly correlated with
the occupations’ standing on the three ‘prestigé’ ratings mentioned
above as the ratings are correlated among themselves, there is a
considerable dispersion of 1Qs within occupations. The 1Q SE_read
increases as one moves down the scale from more to less skilled
occupations (Tyler, 1965, pp. 338-339). Thus, the correlation, for
example, between scores on the Army General Classification. Test,
a kind of general intelligence test, and status ratings of the civilian
occupations of 18,782 white enlisted men in World War 11 was only
042. Since these were mostly young men, many of whom had not
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yet completed their education or established their career lines, the
correlation of 0-42 is lower than one would expect in the civilian
population. Data obtained by the U.S. Em5ployment Service in a
civilian population shows a correlation of 0-55 bietween infelligence
and occupational status, a value which, not sur nsmPIy_ls close to
the average correlation between intelligence and scholastic achieve-
ment (Duncan, etal., 1968, pp. 98-101). Although these figures are
based on the largest samples reported in the literature and are there-
fore probably the most reliable statistics, they are not as high as the
correlations found in some other studies. Two studies found, for
example, that Ika of school hoys correlated 0-57 and 0-71 with their
occu%atlon_al status 14 and 19 years later, respectively (Tyler, 1965,
D. 34I)i'|t is noteworthy that the longer interval showed the higher
correlation,

Duncan’s ﬁl_968) detailed analysis of the nature ofthe relationship
between intelligence and occupational status_led him to the con-
clusion that ‘the bulk of the influence of intelligence on occ_uRatlon
Is indirect, viaeducation’, I the correlation ofintelligence with edu-
cation and of education with occupation is, in effect, “partialled out’,
the remalnln? ‘direct’ correlation between intelligence and occupa-
tion is almost negligible. But Duncan points out that this same ty[oe
of analysis (technically known_ as ‘path coefficients analysis’) also
reveals the interesting and significant finding that mtell_qence plays
a relatively important part as a cause of differential earnings.
Duncan concludes: ‘... men with the same schooling and in the same
line of work are differentially rewarded in terms of mental ability’
(1968, p. 118).

CORRELATIONS BETWEEN INTELLIGENCE AND
JOB PERFORMANCE WITHIN OCCUPATIONS

_Inte_II,lgence, via education, has its greatest effect in the assorting of
individuals into occupational roles. Once they are in those roles, the
importance_ of intelligence per e is less marked. Ghiselli (1955)r
found that intelligence tests correlate on the average.in the range o
0-20 to 0-25 with ratings of actual proficiency on thejob. The speed
and ease of training for various occupational skills, however, show
correlations with intelligence averaqmg about 0-50, which 1s four
to five times the predictive power that the same tests have in relatjon
to work proficiency after training. This means that, once the training
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hurdle has been surmounted, many factors hesides intelligence are
|argely involved in success on the job. This is an important fact to
keép in mind at later points in this article.

IS INTELLIGENCE ‘FIXED’?

Since the ?ubllcatlon ofJ. McV. Hunt’swell-known and influential
book, Intelligence and Experience (1961), the notion of fixed intelli-
gence’ has assumed the status of a popular cliché among many
ﬁ)eakers and writers on intelligence, mental retardation, cultural

isadvantage, and the like, whostate, often with an evident sense of
virtue and” relief, that modern pstholog% has overthrown the
‘oelief in fixed intelligence’. This particular bugaboo seems to have
loomed up I_ar%ely,m the imaginations of those who find such great
satisfaction inthe idea that ‘fixed intelligence” has been demolished
once and for all. , _

Actually, there hasheen nothing much to demolish. When we look
behind the rather misleading term “fixed intelligence’, what we find
are principally two real and Separate issues, each calling for empiri-
cal study rathier than moral philosophizing. Both issues lend them-
selves to empirical investigation and have long been _subH,ects_ of
intensive study. The first isSue concerns the genetic basis of indivi-
dual differences in intelligence; the second concerns the stability or
constancy of the 1Q throtghout the individual’s lifetime.

Genotype and Phenatype. Geneticists have avoided confusion and
polemics about the issue of whether or not a given trait is ‘fixed’ by
asking the right question in the first place: how much of the varia-
tion (1.e., individual differences) in aparticular trait or characteristic
that we observe or measure (i.e,, the phenotype) in agiven population
can we account for in terms of variation in the %enetlc factors (i.e.,
the enotype?_ affecting the development of the characteristic?

The geénetic factors are completely laid down when the parental
sperm and ovum unite. Thus the individual’s genotype, by defini-
tion, is ‘fixed” at the moment of conception. Of course, different
potentials of the %en_otype may be expressed at differenttimes in the
course of the individual’s dévelopment. But beyond conception
whatever we observe or measure ofthe organismisa phenotYpe, and
this, by definition, is not fixed’. The phenotype is a result of the
organism’s internal genetic mechanisms established at conception



86 Genetics and Education

and all the physical and social influences that |mp|n|ge onthe organ-
ism throughout the course of its development. Intelligence 'is a
phenotype, not a genotype, so the argument about whether or not
Intelligence is ‘fixéd’ is Seen to be spurious. _

The really interesting and important question, which can be
empirically answered by the methods of quantitative genetics, is:
what is the correlation between genotypes and phenotypes at any
?lv_en_ point in dev_eIoFment_? For continuous or metrical charac-
eristics such as height and intelligence, the correlation, of course,
can assume any value between 0 and 1, The square ofthe correlation
between_ gendtype and phenotype is technically known as the
herltablhtY of the characteristic, a concept which is discussed more
fully in a later section,

The Stability of Intelligence Measures. The second aspect of the issue
of ‘fixed intélligence’ Concerns the stability of intelligence measure-
ments_ throughout the course of the individual’s development.
Since intelligence test scores are not points on an absolute scale of
measurement like height and weight, but only indicate the indivi-
dual’s relative standing with reference to a normative population,
the question we must askis: To what extent do individuals maintain
their standln? relative to one another in measured intelligence over
the course of time? The answer is to be found in the correlation
between intelligence test scores on agroup of persons at two points
intime. Bloom%l964) has reviewed the major studies ofthis question
and the evidence shows considerable consistency..

_ Insurveying all the correlations reported in thé literature hetween
intelligence measured on the same individuals at two points in time,
| have worked out asimple formula that gives a ‘best fit'to all these
data. The formula has the virtue of asimple mnemonic, bemg much
easier to remember than all the tables of correlations reported in the
literature and yet being capable of reproducing the correlations
with a fair degree of accuracy.

where r12 = tlhe edstzimated correlation between tests given at times
and 2
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rtl = the equivalent-forms or immediate test-retest relia-
bility of the test. , , _
CA, = %he Subject’s chronological age at the time of the first
es

CA2 = the subject’s chronological age at the time of the
second test.

Limitation: The formula holds only up to the point where CA2is
age 10, at which time the empiriCal value of rl2 approaches an
a%ymptote, showing no appreciable increase thereafter. Beyond age
10, regardless of the interval between tests, the obtained test-retest
correlations fall in the range hetween the test’s reliability and the
square of the reliability (ie., >r12>r2). These simple generali-
zations are intended simply as ameans of Summarizing the mass of
empirical findings. They accord with Bloom’s conclusion, based on
his thorough survey of the published evidence, that beyond age 8
correlations between repeated tests of general mtelllgence, corrected
for unreliability of measurement, are between +0-90 and unity
(Bloom, 1964, fp 61). _ _ _

What these Indings mean isthat the Q is not constant, but, like
all other developmental characteristics, is quite variable early in life
and becomes increasingly stable throughout childhood.. By age 4
or 5, the 1Q correlates about 0-70 with“1Q at age 17, which means
that approximately half (i.e., the square of the correlation) of the
variance in adult intelligence can be predicted as early as age 4 or 5.
This fact that halfthe variance inadult intelligence can be accounted
for bP/ age 4 has led to the amazing and widespread, but unwarranted
and fallacious, conclusion that persons develop 50 percent of their
mature intelligence b¥ age 4 This conclusion, of course, does not
at all logically follow Trom {ust knov_vmtq the magnitude of the cor-
relation. The correlation between helqh atage4and at age 17isalso
about 0-70, but who would claim that the S(iua_re of the correlation
indicated the proportion_ of adult height attained by age 4? The
absurdity of this non sequitur is displayéd in the gredlctlon it }(lelds:
the avlerage 4-year-old boy should grow up to be 6 ft 7 ins. tall by

e 17! .
Intelligence has about the same degree of stability as other

developmental characteristics. For example, up to age 5 or 6,

height Is somewhat more stable than intelligence, and thereafter the
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developmental rates of height and intelligence are about equally
stable, except for aperiod of 3 or 4 years immediately after the onset
ofpuberty, during which helght ismarkedly less stable than intelli-
gence. Intelligence is somewhat more staple than total body welght
overthe a(];e range from 2 to 18years. Intelllgen_ce has a considerably
more stable growth rate than measures of physical stren?th (Bloom,
1964, pp. 46-47). Thus, although the [Q Is Certainly not ‘constant’,
It seems safe to sa}/ that under normal énvironmental conditions it
Is at least as stable as developmental characteristics of a strictly
physical nature.

INTELLIGENCE AS A COMPONENT OF MENTAL ABILITY

The term ‘intelligence’ should be reserved for the rather specific
meanmg | have assigned to it, namely, the general factor common to
standard tests of intelligence. Any one Verbal definition of this
factor is really inadequate, but, if we must define it in so many
words,_ it is probably” best thought of as a capacity for abstract
reasoning and problem solving. _ o
What "1 want to emphasizé most, however, is that intelligence
should not be regarded as completely synonymous with what I"shall
call mental ability, a term which refers to the totallt% of a person’s
mental capabilities. _Psy(cholo%ls_ts know full well that what the
mean by intelligence in the technical sense is only a part of the whole
spectrum of human abilities, The notion that aperson’s intelligence,
or some test measurement thereof, reflects the totality of all that he
can possibly do with his ‘brains’ has long caused much misunder-
stan_dmrq and needless dispute, As | have already indicated, the
particufar constellation of abilities we now call ‘intelligence’, and
which we can measure by means of ‘intelligence’ tests, has been
slnﬂled out from the total galaxy of mental abilities as being espe-
cially important in our society mainly because of the nature of our
traditional s%/_stem, of formal éducation and the occupational struc-
ture with which it is coordinated. Thus, the predominant impor-
tance of intelligence is derived, not from any absolute criteria or
God-given desiderata, but from societal demands. But neither does
this mean, as some, persons would like to believe, that intelligence
exists only ‘by definition” or is merely an insubstantial flﬂment of
Psychologlcal theory and test construction. Intelligence fu ¥ meets
he usualscientific Criteria for being regarded as an aspect ot objec-
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tive reality, just as much as do atoms, ?enes, and electromagnetic
fields. Intélligence has indeed been singTed out as especially impor-
tant by the educational and occupational demands Prevalllmg in all
industrial societies, but it is nevertheless a biological reality and not
just a figment of social convention. Where educators and society in
?eneral are most apt to go wrong is in failing fully to recognize and
ully to utilize abroader spectrum of abilities than just that portion
which psycho!oglsts have technically designated as ‘intelligence’.
But keeﬁ In mind that it is this technical meaning of ‘intelligence’to
which the term specifically refers throughout the present article.

THE DISTRIBUTION OF INTELLIGENCE

Intelligence tests yield numerical scores or 1Qs (Imtelllgence quo-
tients) which are assumed to be, and in fact nearly are,” normally’
distributed in the population. That is, the distribution of I?s con-
forms to the normal or so-called Gaussian distribution, the familiar
‘bell-shaped curve’. The 1Q. which is now the most universal ‘unit’
in the measurement of mtelhqence, Was ori mallx defined as the
ratio of the individual’s mental age (MA%to Is chronological age
ECA): 1Q = (MAICA) x 100. (Beyond ahout 16 years of age, the
ormula ceases to make sense.) Mental age was simply defined as the
typical or average score obtained on a test by children ofa given age,
and thus the average child by definition has'an 1Q of 100. Because of
certain difficultieswith the mental age concept, which we need not
gointo here, modern test constructors no longer attempt to measure
mental a([;e but instead convert raw scores (ie., the number of test
items gotten ‘right’) directly into 1Qs for each chronological age
?roup. The average’1Q at edch agée IS arbitrarily set at 100; and the
Q is defined as anormally distributed variablé with a mean of 100
and a standard deviation of IS points. (The standard deviation is
an index of the amount of dispersion of scores; in the normal distri-
bution 99-7 percent of the scores fall within t 3standard deviations
[ie, £ 451Q ?omtsl of the mean,)

There is really nothing m%/stenous about the fact that 1Qs are
‘normally” distributed, but it is not quite sufficient, either, to say
that the normality of the distribution is just an artifact of test con-
struction. There 1sa bit more to it than that,

Toss a hundred or so pennies into the air and record the number
of heads that come ‘up”when they fall. Do this several thousand
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times and plot fre(iuency distribution of the number of heads that
come up on each of the thousands of throws. You will have a distri-
bution that very cIoseIkl apRrommates the normal curve, and the
more times ¥ou toss the nundred pennies the closer you will
approximate the normal distribution. _

ow, a Rsychologlcal test made up_ of 100 or so items would
behave in the same manner as the pennies, and produce a perfectly
normal distribution of scores, if (a) the items have an average
difficulty level of\ ll.e.,, exactly half of the number of persons taking
the test would get the item ‘ight’], and (b) the items are indepen-
dent, that is, all the inter-item Correlations are zero. Needless to say,
no psychological test that has ever been constructed meets these
‘Ideal”criteria, and this isjust aswell, for if we succeeded in devising
such a test 1t would ‘measure’ absolutely nothlnq but chance
variation. If the test is intended to meastre some trait, such as
general intelligence, it will be impassible for all the test items to be
completely uncorrelated. They will necessarily have some degree of
positive correlation amongi them. Then, if the items are correlated,
and ifwe still want the test to spread people out over a considerable
range of scores, we can achieve this only if the items vary in level of
difficulty; they cannot all have a difficulty level of (Ima?me the
extreme”case 1n which all item intercorrélations were. perfect and
the difficulty level of all itemswas Then the ‘distribution’of scores
would have only two points: half the testees would obtain ascore of
zero and half would obtain a perfect score.) So we need to have test
items which have an average difficulty level of\ in the test overall,
but which_cover a considerable range of difficulty levels, say, from
0T to 0-9. Thus, test constructors make up their tsts of items which
have rather low averarqe intercorrelations (usually between (-1 and
0-2) and a consiclerable range of difficulty levels. These two sets of
conditions working togethe, then, yield a distribution of test scores
in the population which is ve(rjy close to ‘normal”. So far it appears
as though we have simply made our tests insuch a way as to force
the scores to assume a normal distribution. And that is exactly

true. .
_ But the important question still remains to be answered: is
intelligence itself- notjust our measurements of it - really normally
distributed? In this form the question is operationally meaningless,
since, in order to find the form of the distribution of intelligence,
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we first have to measure it, and we have constructed our measuring
instruments in such a way as to yield a normal distribution. The
argument about the distribution 0f intelligence thus appears to be
circular. 15 there any way out? The only way | know of is to look for
evidence that out intelligence scales or’ |Qs behave like an ‘interval
scale’. On an interval scale, the interval hetween any two points is
equal to the interval between any other two points the same
numerical distance apart. Thus, intérvals on the scale are equal and
additive. If we assume that intelligence is ‘really’ normally distri-
buted in the population, and then measure it in Such a way that we
obtain anormal distribution of scores, our measurements (lQS) can
be regarded as constituting an interval scale. If, then, the scale in
fact behaves like an interval scale, there is some justification for
mng that mtel_ll%ence itself (not just 1Q) is normally distributed,

af evidence is'there of the 1QS behaving like an interval scale?
The most compelll,n? evidence, | believe, comes from studies of
the inheritance of intelligence, in which we examine the pattern
of intercorrelations among relatives of varying degrees of

kinship... . -

_ rButP first, to understand what is meant by ‘behaving’ like an
interval scale, let us, ook at two well-knowri interval scales, the
Fahrenheit and Centigrade thermometers. We can prove that these
are true interval scales by showing that they ‘oehave’ like interval
scales in the following manner: Mix a pint of ice water at 0° Cwith
a pint of boiling watér at 100° C. The resultant temperature of the
mixture will be 50° C. Mix 3 pints of ice water with 1 pint of
boiling water and the temperature of the mix will be 25° C. And we
can continue in this way, mixing various proportions of water at
different temperatures and predlctlngrthe resultant temperatureson
the assumption of an interval scale. To the extent that the thermo-
meter readings fitthe predictions, they canbe considered an interval

scaF[ﬁ. : o :

ysical stature (hel?,ht) Is measured on an interval scale (more
than that, it is also a ratio sc_ale%_ln units which are independent of
height, so the normal distribution of height in the population is
clearly a fact of nature and not an artifact of the scale of measure-
ment.” A rather simple genetic model ‘explains’ the distribution of
height by hypothesizing that individual variations in height are the
restlt of'a large number of independent factors each having a small
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effect in determining stature. (Recall the penny-tossing analogy.)
This model_ predicts quite prems_e(ly the amount of _‘re?ressmn t0
the population mean” of the children’s average height from the
parent’s avera ehelght, a phenomenon first noted by Sir Francis
Galton in 1885, The amount of ‘regression to the mean’ from
grandparent to grandchild is exactly double that from parent to
child. These_regression lines for various degrees of kinship are
Perfectly rectilinear throughout the entire range, except at the very
ower end of the scale of_helgf_ht, where one finds midgets and dwarfs.
The slope of the regression Tine changes in discrete jumps according
to the remoteness Of_kInShIR of the groups being compared. All this
could happen only if hEI({ t were measured on an Interval scale.
The regression lines would not be rectilinear if the trait (height)
were not measured in e(iual intervals.

Now, it is interesting that intelligence measurements show about
the same degree of ‘filidl regression”, as Galton called it, that we find
forheight. The simple Polygenlc model for the inheritance of height
fits thé kinship correlatipns obtained for intelligence almost™as
precisely as it does for height. And the kinship regression lines are
as rectilinear for intelligence as for height _throu%hout the 1Q scale
except at the very lower end, where vie find pathological types of
mental deficiency analggous to midgets and dwarfs on the Scale of
physical stature.” In briéf, 1Qs behdve just about as much like an
Interval scale as do measurements ofheight, which we know for sure
is an interval scale. Therefore, it is not unreasonable to treat the 1Q
as an interval scale. _

Although standardized tests such as the Stanford-Binet and the
Wechsler™Scales were each constructed b%/ somewhat different
approaches to achieving interval scales, they hoth agree in revealing
certain systematic discrepancies from a perfectly normal distribu-
tion of 1Qs when the tests are administered to a ver Iarg_e and truly
random sample of the population. These slight deviations of the
distribution of 1Qs from perfect normality have shown up in many
studies using a variety of tests. The mast thorough studies and
sophisticated . discussions of their significance can be found in
articles b}{ Sir Cyril Burt (1957, 1963). The evidence, in short,
indicates that |nteI_I|?e_nce_|s not distributed, quite normally in the
population, The distribution of 1Qs approximates normality quite
closely in the IQ range from about 70 to' 130. But outside this range
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there are slight, although very significant, departures from nor-
mality. From a scientific standpoint, these discrepancies are of
considerable interest as q_enume_ phenomena need_ln% explanation..

Flgure 1shows an idealized distribution of 1Qs ifthey were distri-
buted perfectly normally. Between 1Q 70 and 1Q 130, the percen-
tage of cases faIImP betiveen different IQ intervals, as indicated in
Figure 1, are very close tothe actual percentages estimated from Iarqe
samPIes of the population and the departures are hardly enough to
matter from any practical standpoint.

showing the_ expected Rercenta B 0f the population In ¢
1Q range. Exc rth at the extremes (below 7 ar]d aboverl
Se percentages. are very close to actual po}ﬁ)u ation values.
The percentagje figures total slightly more than 100 percent
ecause of rounding.)

Examination of this normal curve can be instructive if one notes
the consequences of shifting the total distribution curve up or down
the 1Q scale. The consequ,ences of a given shift become more ex-
treme out toward the fails’ of the distribution. For example
shifting the mean of the distribution from 100 down to 90 would
PUt 50 percent instead of only 25 percent of the population below

90; and itwould put 9 percent instead of 2 percent below 1Q 70.
And inthe upper tail of the distribution, of course, the consequences
would be the reverse; instead of 25 percent above 1Q 110, there
would be only 9 percent, and so on. The point is that relatively small
shifts in the 'mean of the 1Q distribution can result in very Iarge
differences in the proportions of the population that fall into the
very low or the very high ranges of intelligence. A 10-point down-
ward shift in the mean, for éxample, wolld more than triple the

FIGURE L The .theo[]etical normal or Gaussinhdistrithion of lgcsh
)
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percentaqe of mentally retarded (1Qs below 70) in the population
and would reduce the percentage of intellectually ‘gifted’ (1Qs
above 130) to less than one-sixth”of their present number. It s in
these tails of the normal distribution that differences become most
conspicuous between various groups in the population that show
mean |Q differences, for whatever reason, of onl}/ afew [Q points.
From a knowledge of relatively slight mean ditferences between
various social class and ethnic groups, for example, one can estimate
quite closely the relatively large differences in their Rropprtlons in
special classes for the educationally retarded and for the ‘gifted’ and
in the percentages of different grolips receiving scholastic honors at

figure 2. [heoretical normal’ distribution of 1Qs. (shaded curvez and
he actual distribution in thepopulation @ea ling), with the
ower umﬁ.exaggeratedfor explanatory purposes. See text
for" explanation.

raduation. It 1S S|mpI}/ a prop_erty of the normal distribution that
e effects of group differences in the mean are greatly magnified in
the different proportions of each group that we find as we move
further out toward the u?per or lower extremes of the distribution.
| indicated prevmule hat the distribution of intelligence is really
not quite ‘normal’, but shows certain systematic departures from
normality . These departures from the normal distribution are
shown_in” Figure 2 in a slightly exane_rate_d form to make them
clear. The shaded area is the riormal distribution; the heavy line
ndicates the actual distribution of IQs in the population. W€ note
that there are more very low 1Qs than would be exPected inatruly
normal distribution, and also there is an excess of Qs at the upper
nguotf%eaan ISONote, too, the slight excessin the 1Q range between
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The very lowest 1Qs, helow 55 or 60, we now know, really repre-
sent a different distribution from that of the rest of the intelligence
distribution (Roberts, 1952: Zigler, 1967). Whatever factors are
responsible for individual differences in the IC{ range above 60 are
not sufficient to account for 1Qs below this level, and esPeuaIIy
below I% "0, PractlcaII)[/ all 1Qs below this level represent severe
mental deficiency due to pathological conditions, massive brain
damage, or rare’ genetic and chromosomal abnormalities. Onl
about\ to J of 1ﬂerc_ent of the total population falls into the I(g
range below 50; this is fewer than \ of all individuals classed as
mentally retarded (1Qs below 70). These severe grades of mental
defect are notjust the lower extreme of normal variation. Often they
are due to asingle recessive or mutant gene whose effects completely
override all thé other genetic factors involved in intelligence; thus
th_e}/_hav_e been called ‘major gene’ defects. In this respect, the
distribution of intelligence 1s directly analogous to the distribution
of stature. Short persons are no more abnormal than are average or
tall persons; all are instances of normal variation. But extremely
short persons at the very lower end ofthe distribution are really part
of another, abnormal, distribution, generally consmtmq_of midgets
and dwarfs. They are clearly not a part of normal varidtion. One of
the commonest types of dwarfism, for example, is known to be
caused by a sing|e recessive %ene. .

Persoris with”low 1Qs caused by major gene defects or chromo-
somal abnormalities, ke mongalism, are also usually abnormal in
physical appearance. Persons with moderately low 1Qs that repre-
sent a part of normal variation, the so-called ‘familial mentally
retarded’, on the other hand, are h&smally indistinguishable from
persons in the higher ranges of 1Q. But probably the strongest evi-
dence we have that 1Qs below 507are a group apart from the mildly
retarded, who represent the _lower end of normal variation, comes
from comparisons of the mblmqs of the severely retarded with
siblings of the mildly retarded. n England, where this has been
studied intensively, these two retardate rougs are called imbecile

1Qs below 50) and feebleminded (1Qs 50°to 75). Figure 3 shows the
Q- distributions of the siblings of imbecile and_ feebleminded
children (Roberts, 1952). Note that the siblings of imbeciles have
amuch _hlgher average level of intelligence than the siblings of the
feebleminded. The latter group, furthermore, shows a disfribution
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of 1Qs that would be predicted from a genetic model intended to
account for the normal variation of 1Q in the population. This
model dogs not at all predict the 1Q distribution for the imbecile
sibships. To explain the results shown in Figure 3 one must postu-
|ate some additional factors (gene or. chromosome defects, patho-
Ioglcal 80Pdmons, etc.) that cause imbecile and idiot grades of
meéntal deficiency. _

Another interesting point of contrast between severe mental
deficiency and mild retardation is the fact noted by Kushlick (1966
p. 130),7in surveyln%_numerous studies, that ‘The parents of
severely subnormdl children are evenly distributed among all the
social strata of industrial society, whilé those of mildly subnormal

1Q of sibs
fi 3. Frequency distributions of the 1Qs of sibs offeebleminded and
oure imbgci?es %F the 1Q range 30-68 (Ro%erts, 19523

subjects come predominantly from the lower social classes. There
IS now evidence which suggests that mild subnormality in the
absence of abnormal neurolo |cal,5|g1ns (eplleps?{,_electroencephalo-
graphic abnormalities, biochemical abnormalitigs, chromosomal
abnormalities or sensorx defects) is V|rtuall¥ confined to the lower
social classes. Indeed, there is evidence that almost no children of
higher social class Parents have Q scores of less than 80, unless they
have one of the pa hologgcal P_rocesses mentioned above.’

In the remainder of this article we shall not be further concerned
with these exceptionally low 1Qs below 50 or 60, which largely
constitute a distribution of abngrmal conditions superimposed on
the factors that make for normal variation in intelligence. We shall
Be m%lnly concerned with the factors involved in the normal distri-
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Returning to Figure 2, the best explanation we have for the
‘bulqe’ between 70and 90 isthe combined effects of severe environ-
mental dlsadvanta(l;es and of emotional disturbances that depress
test scores. Burt ? 963) has found that when, independent of the
subjects’ test performance there is evidence for the existence of
factors that depress performance, and these, excef)tlor_lal sub%ects’
scores are_removed from the distribution, this ‘oulge” in the 70-90
range is diminished or erased. Also, on retest under'more favorahle
conditions, the 1Qs of many of these exceptional subjects are redis-
tributed at various higher points on the Scale, thereby making the
|Q_distribution more normal. _ _

The ‘excess’ of 1Qs at the hl_?h end of the scale is certainly a
substantial phenomenon, but it has not yet been adequately
accounted for. In his multifactorial theory of the inheritance of
intelligence, Burt ‘1958) has postulated major ?ene effects that make
for exceptional intellectual abilities represented at the upper end
of the scale, just as other major gene effects make for the Subnor-
mallt?/ found at the extreme lower end of the scale. One might also
hypothesize that superior genotypes, for intellectual development
are pushed to still greater SURerIOth In their phenotypic expression
through _interaction with the environment. Early “recognition of
superiority leads to its greater cultivation and ericouragement by
the individual’s social environment. This influence is keenly evident
in the developmental histories of persons who have achievéd excep-
tional eminence (Goertzel and Goertzel, 1962). Still another pos-
sible explanation of the upper-end ‘excess’ lies in the effects of
assortative matmgi in the population, meaning the tendency for ‘like
to marry like’. Ifthe deqree of resemblance in intelligence between
parents’in the upper half of the 1Q distribution were significantly
greater than the degree of resemblance of ?arents in the below-
average range,_Pene Ic theory would predict the relative elongation
ofthe upper taifofthe distribution. This explanation, however, must
remain speculative until we have more definite evidence of whether
there is differential assortative mating in different regions of the
1Q distribution,

The Concept of Variance. Before goin?, on to discuss the factors that
account for normal variation in intelligence among individuals in
the population, a word of explanation is in order concerning the
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guantlflcatlon of variation. The amount of dispersion of scores
epicted b% the distributions in Figures Land 2 is technically ex-
pressed asthe variance, whichis the square of the standard_ deviation
of the scoresinthe distribution. (Sincethe standard deviation of 1Qs
In the population is 15, the total variance is 225.) Variance is a basic
concept In all discussions of individual differences and population
genetics. If you take the difference between every score and the
mean of the fotal distribution, square each of these differences, sum
them up_, and divide the sum by the tota] number of scores, you have
a quantity called the variance. It is an index of the total amount of
variation“among scores. Since variance, represents variation on an
additive scale, the total variance of a distribution of scores can be
Partltloned into @ number of components, each one due to some
actor which contributes a certain specifiable proportion of the
variance, and all these variance components add up to the total
variance. The mathematical technique for domg,thls, called ‘the
analysis of variance’, was invented by Sir Ronald Fisher, the British
genetlmst and statistician, It i one of the great achievements in the
evelopment of statistical methodology.

The Inheritance of Intelligence

‘In the actual race of life, which is not to get ahead, but to get ahead
of somebody, the chief determining factor is heredity.” So said
Edward L. Thorndike in 1905. Since then, the preﬁonderance of
evidence has proved him rlgiht, certainly as concerns those aspects of
life in which mtelllgiencep ays an impaortant part, _

But one would get a quite different impression from reading most
of the recent popular. textbooks of psychology and education.
Genetic factors In individual differences have usually been belittled,
obscured, or d_e_m?rated, Qprobably for reasons of interest mainly on
historical, political, and idealogical grounds which we need nat go
into here. Some of the following quotations, each from different
widely used texts in our field, give Some indication of the basis for
my complaint. ‘We can attriblite no particular portion_ of intelli-
gTence to heredity and no particular portion to the environment.”

he relative influence of heredity and environment upgn the in-
teIhPence has been the topic of Considerable investigations over
the fast half century. Actually the problem is incapablé of solution
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since studies do not touch upon the problem of heredity and en-
vironment but simply upon the susceptibility of the content of a
particular test to environmental influences,”*Among people con-
Sidered normal, the rantqe of genetic variations is ngt very great.’
‘Although at the present time practically all respansible workers in
the field recognize that conclusive proof of the heritability of mental
ability (where no organic or metabolic patholo y is involveq) |s still
lacking, the assumption_ that subnormality as a genetic basis
continUes to crop up in scientific studies.” “There isno ewdence that
nature is more important than nurture, These two forces always
operate_together to determine the course of intellectual develop-
ment.” The import of such statements agparently filters up to hl%h
levels of policy- maktn? for we find a CommisSioner of
Office of Education stating in a Pubhshed speech that chlldren
all have similar potential at birth. The differences occur shortly
thereafter.” These guotattons typify much of the current attitude
toward heredity and environment that has prevailed in education in
recent years, The beljef in the almost infinjte plasticity of intellect,
the ostrich-like denial of btolo?wal factors in individual differences,
and the slighting of the role of genetics in the stud%/ of |nteII|9ence
can only hinder investigation and understanding of the conditions
Processes and I|m|ts rough which the social environment in-
|uences human behavior.

But fortunately we are begtnntnqbto see some definite signs that
this mistreatment of the genetic basis of intelligence by social
scientists may be on the wane and that a biosocial V|ew of intellec-
tual development more in accord with the ewdence |s aining greater
recto%lnttton As Yale psychologist Edward Zigler (1968) has so well
state

Not only do I insist that we take the hi Ioglcal mter?nty of the or?
nlsm 5 ous but it s alsg mdy considered oplnlo th at our naton
nas more to ar from unhridl envuonmenta Ists than th ey do from
t} aew 0 rﬁomt to such] mteglnt as one factor In the determination
eveIoP ent, It st een ironmentalists who have been writin
review after review in wh |c nettcs aret nored and th ec?nce pto
hP/aCItt[ |sdtreate as a_dirt lsteenvuo mentalists wh
ey i e e
volution In biglogi stemmi IScoveries
nt(/orvmg RNA-DNA phe Homena %s had thne tgmenty t0 suggest
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that certain behaviors may be in part the product of read-out
mechanisms residing within the gro rammed. orgapism. It |% the
unbrialed environmentalist wno em ﬁSIZES the Iastm%y of the
Intellect, Jh?]t tells ys one can cha_nqe hoth the 9enera rate of develop-
m?nta the confl watlon of Intel gctu?l ocesses which can be
referred to as the Intellect, if we could qnly subject human emglsI et3

the proper technologies. In the edycatiorial realm, this nas s
|tseIP,0tPt In tehe use %fe @anaceas, aggets and gimmicks otathéJ most
questionable sort. It Is

ne environm ntalist who suggests to pFrenté
how ea%y It Js to halse the Chl|g5 IQ0 qu who rgias r?rem fure g le
many {0 believe that the retarded could be made normal, and the
normal made genluses. It is the environmentalist who has argued for

Err]%ﬁlsoure-cook r schools, at what psychological cost, we do™not yet

Most geneticists and students of human evolution have fully
recognizéd the role of culture in s_hang ‘human nature’, but also
they~do not minimize the biological basis of diversity in human
behavioral characteristics. Geneticist Theodosius Dobzhansky
1968, p. 5542 has expressed this viewpoint in the broadest terms:

he trend of cultural evolution has been not toward making every-
body have identical occuPatlons but toward a more and more
differentiated occupational structure. What would be the most
adaptive response to this trend? Certainly nothing that would
encoura?e genetic uniformity__ To argue that only environmental
circumstances and training determine a person’s behavior makes a
traa/efstydof democratic nofions of individual choice, responsibility,
and freedom.

EVIDENCE FROM STUDIES OF SELECTIVE BREEDING

The many studies of selective breeding in various species of
mammals” provide conclusive evidence™that many behavioral
characteristics, just as most physical characteristics, can be mani-
pulated by genetic selection (see Fuller and Thompson, 1962; Scott
and Fullér;” 1965). Rats, for example, have been bred for maze
learning ability in many different laboratories. It makes little
difference whether one refers to this ability as rat ‘intelligence’,
‘Iearnmq ab]|ItY'0r some other term - we know that it is possible to
breed selectively for whatever the factors are that make for speed of
maze learning. "To be sure, individual variation in this complex
ability may be due to any combination of anumber of characteristics
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involving sensory acuity, drive level, emotional stability, strength
of innate turning preferénces, brain chemistry, brain sizé, structure
of neural connections, speed of synaptic transmission, or whatever.
The point is that the molar behavior of learning to get_throu?h a
maze eﬁlmentIY without makmp errors (i.e., going up blind alleys)
can be markedly influenced in fater ?eneratlons by selective bregd-
ing of the %arent generations of rats who are either fast or slow
(‘maze bright’ or ‘maze dull’, to use the Prevallmg te_rmlnolo%y in
this research) in learning to get througi_h he maze. Fl?ure 4 shows
the results of one such” genetic selection experiment.* They are
quite typical; within only six generations of selection the offspring
of the *dull’ strain make 100 ﬁercent more errors in learning the
maze than do the offsprlng{ ofthe right’ strain ‘Thomﬁson, 1954),
In most experiments of this type, of course, the benaviors that
respond so dramatically to seléction are relatively simple as com-
pared with human intelligence, and the experimental selection
pressure is severe, so the implications of such findings for the study
of human variation should not be overdrawn. Yet geneticists seer
to express little doubt that many behavioral traits in humans would
respond_similarly to genetic selection. Three eminent geneticists
James F. Crow, James V. Neel, and Curt Stern) of thé National

cademy of Sciences recently prepared a ‘position statement’,
which was generally hedged by extreme caution and understate-
ment, that asserted: ‘Animal experiments have shown that almost
any trait can be chan[f;ed by selection. ... A selection program to
increase_human intelligence, (or whatever is measured by Various
kinds of “intelligence™ tests) would almost certalnl%/ be successful
In some measuré. The same is Probably true for other behavioral
traits. The rate of increase would be somewhat unpredictable, but
there is little doubt that there would be progress’ (National Academy
of Sciences, 1967, p. 893).

CanmiidoeELOn e Brain Research Assodeion o Uy 2 LT 1
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Generolions
FIGURE 4

figured'. The mean efror scores jn maze learning for  Successive
%nera“lons of s?lectlv% bred bngh and™dull" strains of
cGill rats. (Arter Thompson, 1954,
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DIRECT EVIDENCE OF GENETIC INFLUENCES ON
HUMAN ABILITIES

One of the most striking pieces of evidence for the genetic control
of mental abilities is @ chromosomal anomaly called Turner’s
syndrome. Normal persons have 46 chromosomes. Persons with
urner’s syndrome have only 45. When their chromosomes are
stained and viewed under thé microscope, it is seen that the sex-
chromatin is mgsmnrq from one of the two chromosomes that deter-
mine the individual’s sex. In normal persons this pair of chromo-
somes s conventlonall}/ designated XY for males and XX for
females. The anomaly of Turnér’s syndrome is characterized asX 0.
These persons always have the morphologic appearance of females
but are always sterile, and they show certain physical characteristics
such as diminutive stature, averaging about 5 ft tall as adults. The
mterestm% point about Turner’s cases from our standpoint is that
aIthouHh heir 1Qs on most verbal tests of mtellltqence_ show a
perfecfly normal |str|but|on,the_|rFerfo_rmance on fests involving
spatial dbility or perceptual organization isabnormally low (Money,
1964). Their peculiar deficiency in spatlal-pe,rc%f) ual ability 1s
sometimes so severe asto be popularly characterized as ‘space-form
blindness’, It is also interesting that Turner’s cases seem to be more
or less uniformly low on spatial ability re_?ardless of their level of
performance on"other tests of mental ability. These rare persons
also report unusual difficulty with arithmetic and mathematics in
school despite otherwise normal or superior mtelllqence. Sohere is
a genetic aberration, clearly identifiable under the microscope,
which has quite specific consequences on co?_nltlve progesses.. Such
sgemﬁc intellectual deficiencies are thus entirely possible without
there being any specific environmental deprivations needed to
account for them. . :
There are probably other more subtle cognitive effects associated
with the sex chromosomes in normal persons. It has Ion? been
suspected that males have greater environmental vulnerability than
females, and Nancy Bayléy’s important longitudinal research on
children’s mental development cIearI){ shows hoth a higher degree
and a (];reat_er variety of environmental and personality correlates of
T9e6r18t)a abilities in" boys than in girls (Bayley, 1965b, 1966,
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POLYGENIC INHERITANCE

Since. intelligence is basmallgl dependent on the structural and hio-
chemical properties of the brain, it should not be surprising that
differences in intellectual capacity are partly the result of genetic
factors which conform to the same principles involved In the
inheritance of physical characteristics. The qeneral model that
geneticists have devised to account for the facts of inheritance of
continuous or metrical physical traits, such as stature, cephalic
index, and fingerprint ridges, also applies to intelligence. The
mechanism of inheritance for such traits is called polyqe_nlc, since
normal variation in the characteristic is the result of niultiple genes
whose effects are small, similar, and cumulative. The genes can be
thought of as the pennies in the_coin-tossing analogy described
previously. Some genes add a positive increment to the metric value
of the characteristic (*heads’) and some gfenes add nothing (‘talls’?
The random_segregation of the parental genes in the process o
gametogenesis (formation of the sex cells) and their chance combi-
nation in the zygote (fertilized egg) may be likened to the tossing of
a Iar?e number of pennies, with each tiead’ adding apositive incre-
ment to the trait, thereby producing the normal bell-shaped distri-
bution of trait values in a large number of tosses. The actual
number of genes involved in intelligence is not known. In fact, the
total number of genes in the humanchromosomes isunknown. The
simplest possiblé model would require between ten and twenty gene
Balrs (alleles) to account for the normal distribution of intelligence,

ut many more 8enes than this aremost likely involved (Gottesman,
1963, pp. 290-291).

THE CONCEPT OF HERITABILITY

The study of the genetic basis of individual differences in intelli-
%ence in humans has evolved in the traditions and methods of that

ranch of genetics called quantitative, genetics or _P_opulatlo_n
genetics, the foundations of which were laid"down by British geneti-
tists and statisticians such as Gabon, Pearson, Fisher, Haldane, and
Mather, and, in the United States, by J. L. Lush and Sewall
Wright. Probab%the most distinguished exponent of the applica-
tion"of these methods to the,studg_of intelligence is Sir Cyril Burt,
whose major writings on this subject are & ‘must’ for students of
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m%l\ll_lldual glfaes)rsegc:el%SBurt, 1955, 1958, 1959, 1961, 1966; Burt
and Howard, 1956, . o :
~ One aim of this approa)ch to the study of individual differences in
intelligence is to account for the total variance in the population
(excludln% pathological cases at the bottom of the distribution) in
terms; of the proportions of the variance attriutable to various
genetic and environmental components. It will pay to be quite
exEJllc_lt apout &ustwhat this actually means. -

ndividual differences in such measurements of mtelllgence &
the 1Q are represented as_population variance in a phenotype VP,
and are distributed approximately as shown in Figure 1. Conceptu-
ally, this total variance of the phenotypes can be partitioned into a
number of variance components, each of which represents a source
of variance. The components, of course, all add up to the total
variance. Thus,

Vp = (VGt VAV +VD+Vi+ VE+ 2 CovHE+V, + Ve (2)

VH Ve

Heredity Environment  Error
where: o :
VE = phenotypic variance in the population
VG = genic gor additive) variance ,
VAV = Variance due to assortative mating. VAV = 0 under
random mating. (panmixia).
VD = dominance deviation variance ,
V: = epistatis (interaction among genes at 2 or more loci)
VE = envwonmentfeﬂ varjance

CovHE = covariance of hereaity and environment _

vV, = }rue statistical interaction of genetic and environmental
actors -

Ve = eror of measurement (unreliability).

Here are a few words of explanation about each of these variance
components,

Phenotypic Variance. VPis already clear; it is the total variance of
the trait measurements in the population.
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Genic Variance. VG, the genic (or additive) variance, is attributable
to gene effects which are additive; that is, each gene adds an equal
increment to the metric value of the trait. Sir Ronald Fisher referred
to this component as ‘the essential genotP/pes’, since it 1S the part of
the genetic inheritance which ‘oréeds frue’ - it accounts for the
resemblance between parents and offspring. If trait variance
involved nothing but additive genic effects, the average value of all
the offspring that could theoretically be bom to a pair of Parents
would be exactl eclu_al to the average value of the parents (called the
midparentvalug). It is thus the genic aspectwhich is mostimportant
to agriculturalists and breeders of livestock, since it is the genic
companent of the phenotYplc variance that responds to selection
according to the simple rule of ‘like begets like’. The Iar?e_r the pro-
Portlon of genic variance involved in a glven characteristic, the
ewer is the number of generations of selective breeding required to
effect a change of some specified magnitude in the characteristic.

Assortative Mating. VAV the variance due to assortative matln?, IS
conventionally not separated from VG, since assortative mating
actually affects the proportion of VGdirectly. | ,ha_ve,seParated these
components here for explanatory reasons, and it is, in fact rrJ053|_bIe
to obtain Independent estimates of the two components. | mating
were completely random in the population with respect to a given
characteristic - ‘that is, if the correlation between parents were zero
(a state of affairs known as Panmma —the VAVicomponent would
also he equal to zero and the population variance on the trait in
question would therefore be reduced. . _
Assortative mating has the effect of increasing the desirable but
not essential change differences between familiesin the P_opulatlon.
(In the terminology .of analysis of variance, assortative mating
decreases the [Eroportlon of within families variance and increases
the proportion of between families variance.) . _
. For some human characteristics the degree of assortative mating
Is effectively zero. This is true of flngerpnnt ridges, for example.
Men and women are ob_wousll_Y not atfracted to one another on the
basis of their fingerprints. Height, however, has an assortative
mating coefficient Ple the correlation between mates) ofabout 0-30.
The 1Q, mterestlngI?/ enough, shows a higher derqree of assortative
mating in our society than any other méasurable human charac-
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teristic. | have surveyed the literature on this Romt, based on studies
inEurope and Nortti America, and find that the correlation between
spouses” intelligence test scores averages close to +0-60. Thus,
spouses are more alike in intelligence than brothers and sisters, who
are correlated about 0-50. o .

As Eckland (19673 has pointed out, this hl?h correlation between
marriage partners does not come about solely because men and
women are such excellent Jud?es of one another’s mt_elIlFence, but
because mate selection is greatly aided by the highly visible selective

rocesses of the educational sxstem and'the occupational hierarchy.

ere is a striking instance of how educational and social factors can
have far-reaching genetic consequences in the population. One
would predict, for example, that in pre-literate or pre-industrial
societies assortative mating with respect to intelligence would be
markedly less than it is in modern industrial societies. The educa-
tional screening mechanisms and socigeconomic stratification b
which intelligence becomes more readily visible would not exist,
and other traits of more visible importance to the society would take
precedence over intelligence as a basis for assortative mating. Even
In our own s_ome_%/, there may well be differential degrees of assorta-
tive mating in different segments ofthe population, probably related
to their opportunities for educational and occupational_ selection.
When any large and socially insulated group is not subject to the
social and educational circumstances that lead to a high' degree of
assortative mating for_intelligence, there should be important
genetic consequerices. One possible consequence is some reduction
of the groulp’s ability, not as individuals but as a group, to compete
intellectually. Thus, Probably one ofthe most cogent arguments for
society’s promoting_ full equality of educational, occupational, and
economic opportunity lies in the possible genetic consequences of
these social institutions. _ o _

The reason issimply that assortative mating increases the genetic
variance in the population. By itself this will not affect the mean of
the trait in the population, but it will have a great effect on_the pro-
portion of the population falling in the upper and lower tails o the
distribution. Under present conditions, with an assortative mating
coefficient of about 0-60, the standard deviation of 1Qs is 15 points.
If assortative matm? for intelligence were reduced to zero, the
standard deviation of 1Qs would'fall to 12-9. The consequences of
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this reduction in the standard deviation would be most evident at
the extremes of the intelligence distribution. For example, assuming
a normal distribution of 1Qs and the present standard deviation
of 15, the frequency (per million) of persons above 1Q 130 is 22,750.
Without assortative mating the fre%uency of IPs over 130 would
fall to 9900, or only 43-5 percent of the present frequency. For 1Qs
above 145, the frequenc (ger mﬂhon%ls 1350 and with no assorta-
tive mating would fall to 241, or 17- Percent of the present fre-
quency. And there are now approximately 20 times as many persons
above an 1Q of 160 as we would find if there were no assortative
mating for intelligence.1Thus, differences in assortative mating,can
havea Profound_e fectonapeople’s intellectual resources, especially
at the levels of m,telll%ence required for complex problem solving,
invention, and scientific and technological innovation.

“Butwhat is the effect of assortative mating on the lower tail of the
distribution? On theoretical grounds we should also expect it to
increase the proportion of low 1Qs in the population. It probably
does this to some extent, but not as much as it increases the fre-
quency of higher |Qs, because there is a longer-term consequence
of assortative matlnq which must also be considered, A number of
studies have shown that in populations gractlsmg a high degree of
assortative mating, persons below 1Q 75 are much less successful
in finding marriage partners and, as a ﬁ_roup, have relatively fewer
offsprmg than do persons ofhlgher_lnte igence (Higgins, Réed, and
Reed, 1 6_2;Ba#ema, 1963,1966). Since assortative nmating increases
variance, itin effect pushes more people into the below 1Q 75 group,
where they fail to reproduce, thereby resulting in a net sélection for
genes favoring high intelligence. THus, in thé long run, assortative
mating may have a eugenic effect in improving the general level of
intelligencé in the population.

Dominance Deviation. VD the dominance deviation variance, is
apparent when we observe a systematic dlscrepanCY between the
average value of the parents and the average value of their offspring
on a given characteristic. Genes at some of the loci in the chromo-

fultﬁo Uni er?i%%of Cailf mia enetﬁicist r Jack Lester

1 Itam nqr?(te

King, for alg. e cu& ns, which are ased on the ass ﬁtlﬂn
thatthe herita W%I 15 (30, .4 va Few ch'1s the average o all the
major studies o the herrtability of intelligence.
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some are recessive (r) and their effects are not manifested in the
Fhenotype unless they are paired with another recessive at the same
ocus. T paired with @ dominant gene (D), their effect is overridden
or ‘dominated’ by the dominant gene. Thus, in terms of increments
which genes add'to the metric value of the Bhenotype, ifr = 0and
D=21thenr+r=20 and D+D = 2 out D+r will equal 2
since D dominates r. Because of the presence of someproportion of
recessive genes in the genotypes.for a. loartlcular trait, not all of the
parents’ phenotypic characteristics will show up in their offspring,
and, of course, vice versa: not all of the offspring’s characteristics
will be seen inthe parents. This makes for a less than perfect corre-
lation, between midparent and midchild values on the trait in
question., VD the dominance variance, represents the component of
variance in the population which is due to this average discrepancy
between parents and offs_prln?. The magnitude of V de?_end_s upon
the proportions of dominant and recessive genes constituting the
genotypes for the characteristic in the population.

Epistasis. Y {is the variance component attributable to epistasis,
which means the interaction of the effects among genes at two. or
more loci. Whengenes ‘interact’, their effects are not strictly additive
that is to say, their combined effect may be more or less than the sum
of their separate effects. Like dominarice, epistasis also accounts for
some of the lack of resemblance between garents and their offspring.
And it increases the population variance by a component designated
&

Environmental Variance. ‘Environmental’reallymeans all sources of
variance notatfributable to %enetlc_effects or efrors of measurement
(i.e., test unrellabllltﬁ). In discussions of intelligence, the environ-
ment is often thought of only in terms of the Social and cultural
influences on the individual. "While these are important, they are
not the whole of ‘environment’, which includes other more strictly
b_IO|OFIOa| influences, such as the prenatal environment and nutri-
tional factors early In life. In most studies of the heritability of
intelligence ‘environment’ refers to all variance that is not accounted
for b){ \Pgnetlc factors [(VG+VAW+V D-t-Vj] and measurement
error (V).



110  Genetics and Education

Covariance of Heredity and Environment. This term can also be

expressed as 2rHE V'V Hx VE, where rHEis the correlation between
heredity and environment, VHis the variance due to all genetic
factors, and VEis variance due to all environmental factors. In other
words, if there is a positive correlation between genetic and en-
vironmental factors, the population variance is increased by a
thegretu%alIyzspemflable amount indicated by the covariance térm
In Equation £, . o . .
Such covariance undoubtedly exists for intelligence in our society.
Children with better than average genetic endowment for intelli-
%ence have a greater than chance likelihood of having parents, of
etter than average mtelllqence who are capable of providing
environmental advantages, that foster intellectual development
Even among children within the same famlly,,P_arents and teachers
will often give special aftention and oPportunl les to the child who
displays exceptional abilities. A geno yﬁe for superior ability may
cause the social environment to foster'the ability, as when parents
perceive unusual responsiveness to music in orie of their children
and therefore provide more opportunities for listening, music
lessons, encouragement to practice, and so on. A bright child may
also create a more intellectually stimulating environment for him-
self in terms of the kinds of aCtivities that enga%e his interest and
ener?y= And the social rewards that come to the individual who
excels in some activity reinforce its further development. Thus the
covariance term for dny given trait will be affected to a significant
degree by the kinds of béhavioral propensities the culture rewards
or punishes, encourages or discourages. For traits viewed as desir-
able in our culture, such as intelligence, hereditary and environ-
mental factors will be positively correlated. But for some other traits
which are generally viewed as socially undesirable, hereditary and
environmental influences ma%/ be negatively correlated, This means
that the_social environment fends to discourage certain behavioral
prropens_ltles when they are out of line, with the Values of the culture.
hen, instead of heredity and. environment acting in the same
direction, _theK work in_Opposite directions, with "a consequent
reduction in the population variance in the trajt. Overt aggressive
tendencies may be a good example of behavior involving anegative
correlation hétween™ genotypic propensities and environniental
counter-pressures. An"example of negative heredity-environment
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correlation in the scholastic realm would be found in the case where
achild with a poor genetic endowment for Iearnln? some skill which
Is demanded by societal norms, such asheing able To read, causes the
child’s parents to lavish special tutorial attention on their child in
an effort to bring his performance up to par. , _

In making overall estimates of the proportions of variance attri-
butable to eredltar)[/ and environmental factors, there is some
question as to whether the covariance comPonent should be
included on the side of heredity or environment. But there can, be
no ‘correct’ answer to this question. To the degree that the indivi-
dual’s genetic propensities_cause him to fashion his own environ-
ment, given the opportunity, the covariance (Ior sqme,i}_art of it)
can be justifiably regarded as part of the total heritabi |t¥ of the
trait, But if one wishes to estimate what the heritability of the trait
would be under artificial conditions inwhich there is dbsolutely no
freedom for variation in individuals’ utilization of their environ-
ment, then the covariance term should be included on the side
of environment. Since most estimates of the heritability of intelli-
gence are intended to reflect the extisting state of affairs, they
Hgtrlg(ljlyt/ include the covariance in the proportion of variance due to

ity.

Interaction of Heredity and Environment. The interaction of genetic
and environmental factors (V,) must be clear%y distinguished from
the covariance of heredity and environment. There.is considerable
confusion concerning the meaning of interaction in much of the
literature on heredity and mtelllﬁence. It is claimed, for example,
that nothing can be Said about the relative importance of heredity
and environment because intelligence is the result of the ‘inter-
action’ of these influences and therefore their independent effects
cannot be estimated. This is simply false. The proportion of the
population variance due to genetic x environment interaction is
conceptually and emplrlcalh( separable from other variance com-
Bonents, and its independent contribution to the total variance can

e known. Those who call themselves ‘interactionists’, with the
conviction that they have thereby either solved or risen above the
whole issue of the rélative contributions of heredity andenvironment
to individual differences in intelligence, are aRparentIy unaware
that the preponderance of evidence indicates that the interaction
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variance, V, is the smallest component of the total phenotypic
variance of Intelligence.

What interaction really means is that different ?enot¥pes respond

in different warys to the'same environmental factors. For example

genetically different individuals having the same initial weight and

Environment

FIGURE 5. Illustration of atrueeg tm nwronment mteractlonfor
error scores in maze leaming oy | Igi;tan ‘yll’ strains of
rats raised in ‘restricted’, ‘normal’, a d stlmulatlng environ-
ments. (After Cooper and Zunek, 1958,

the same activity level may gain, WEI?ht at une different rates all
under exactly the same increase in caloric intake. Their genetically
different constitutions cause them to metabollze exactly the same
Intake quite differently. An example,of %eno &/pexenvwonmenta
interaction in the behavioral realm |3|Ilus rated In Figure 5, Strains
of rats selectively bred for ‘brightness’ or ‘dullness in mazelearmng
show marked differences in maze performance according to the
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degree of sensor)( stimulation in the conditions under which they
are reared. For the ‘hright’ strain, the difference between bemq
reared in a_‘restricted’ or'in a normal’ environment makes a grea
difference in maze performance. But for the ‘dull’ strain thé big
difference is between a ‘normal’ and a ‘stimulating’ environment.
While the strains differ greatly when reared under “normal’ condi-
tions Fpresumably the conditions under which they were selectively
bred for ‘dullness’and ‘brightness’), they do not differ in the least
when reared in a ‘restrictéd’ environment and only slightly in a
Stimulating” environment. This is the meaning of the gengtic x
environment interaction. Criticisms of the analysis of variance
model for the components of fhenotyplcvarlance (e.fq., Equation 2),
put forth first by Loevinger (1943) and then by Hunt (1961, P 329),
are based on the misconception that the model'implies that all effects
ofheredity and environmentare strictly additive and there isno ‘non-
additive’ or interaction term. The presence of V, in Equation 2
expllcngl_shows that_ the heredity x environment interaction is
Included in the analysis of variance'model, and the contribution of
\/Ato the total varianCe may be estimated independently ofthe purel
aaditive effects of heredity and environment. The magnitude of V,
for any given characterisfic in any specified population is a matter
for emipirical study, not philosophic debate, 1T V] turns out to consti-
tute arelatively small proportion ofthe total variance, asthe evidence
shows is the case for human intelligence, this is not a fault of the
analysis of variance model. It is simply a fact. If the interaction
varlar?c,? actually exists in any significant amount, the model will
reveal It,

Several studies, reviewed by Wiseman (1964, p..55; 1966, p. 66),
provide most of the information we have concerning what may be
Presumed to be an heredity x environment interaction with respect
0 human intelligence. The general finding is that children who are
more than one Standard deviation (SD) above the mean 1Q _show
greater correlations with environmental factors than do children
who are more than one SD below the mean. In other words, if the
heritability of 1Q were determined in these two groups Separately,
itwould be higher inthe low 1Q %rougs. Also, when siblings within
the same family are grouped into above and below 1Q 100, the
scholastic achievement of the above 100 grouR shows a marked|
higher correlation with environmental factors than in the below 10
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group. This indicates a true interaction between intelligence and
environment in determining educational attainments,

Error Variance. The variance due to errors of measurement (Ve?
15, of course, unwanted but unavoidable, since all measurements fal
short of perfect reliability. The prapartion oftest score variance due
to errorisequal to I-r, &vhere r,, 1Sthe reliability of the test, that is,
its correlationwith itself). For most intelligence tests, erroraccounts
for between 5 and 10 pércent of the variance.

DEFINITION OF HERITABILITY 3
Heritability is a technical term in genetics meaning specifically the
Woportlon of phenotypic variance due to variance in genotypes.

hen psychologists Speak of heritability they almost nvariably
define it &s:

/2 _ (Vg+Vaml+Vd+V, n

vAy:

Although this formula istechnically the definition ofh2, heritability
estimates in psychological studies may also include the covariance
term in Equation 2 in'the numerator of Equation 3.*

COMMON MISCONCEPTIONS ABOUT HERITABILITY

Certain mlsconce,otl,ons about heritability have hecome so wide-
spread and strongly ingrained that it !s_alwafys necessary to counter-
act them hefore presentm% the empirical findings on"the subject,
lest these findings only add o the confusion or provoke the dogmatic
acceptance or r_egec_tl_on of notions that are not at all implied Dy the
meaning of herifability.

Heredity versus Environment. Genetic and environmental factors
are not properly viewed as being in opposition to each other. Nor
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are they an ‘all or none’ affair. Any observable characteristic phy3|
cal or behavioral, is a phenotyéj the very existence of which
depends upon both genetic and environmental conditions. The
|egitimate question |s not whether the characteristic is due, to
heredity or environment, but what proportion of the population
variation in the characteristic is attributable to genotypic variation
(which is h2, the hentabllltyz and what proportion is attributable to
non genetic or environmental variation in the population (which

Is \-12). For metric characteristics like stature and intelligence, h2
can have values between 0 and 1

Individual versus Population, Heritability is a population statistic,
describing the relative magnitude of the genetic component (or set
of genetic com onents% In" the population variance of the charac-
teristic in question, It has no sen3|blemean|n(_1wnh reference to a
measurement or characteristic in an_individual. A single measure-
ment, by definition, has no variance, There is no way of partitioning
a given individual’s 1Q intohereditary and environmental com-
gonents as if the person inherited, say, 80 points of 1Q and acquired
0 additional points from his environment. This Is, of course,

nonsense. The square root of the heritability (V h 2?] however tells us
the correlation benneengenotyroes andphenotypes in thepopulation, and
this permits a probabiliStic inference concerning the average amount of
difference between individuals’ obtained 1Qs and the genothlc value’

of their intelligence* (The average. correlation between R enotypes
and genotypes for 1Q 1sabout 0-90 in European and North American
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Caucasian populations, as determined from summary data pre-
sented later in this paper [Table 2]. The s?uare of this value is
known as the heritability - the proportion of phenotypic variance
due to genetic variation. %The rinciple is the same as estimating
the ‘true’ scores from obtained scores in test theory, Statements
about individuals can be made onl¥ ona Probabrlrstrc basis and not
with absolute certainty. Only it heritability were unrtg (i.e
h2 = 1) would there be a perfect correlation between obtained
scores and genotypic. values, in which case we could say with
assurance that an’ indjvidual’s measured 1Q Ferfectly représented
his genotype for intelligence. This still would not mean that the
phenot}/pe could have developed without an environment, for
without either heredity or environment there simply is no organrsm
and no phenotype. Thus the statement we so often hear in discus-
srons of individual differences - that the individual’s intelligence is
the product of the interaction of his heredrty and his environment -
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IS rath rfiatuous. It really states nothing more than the fact that the
Individual exists.

Constancy. From what has already been said about heritability, it
must be Clear that it is not a consfant like . and the speed of light.
h2is an empirically determined population statistic, and like any
statistic, its value is affected by the characteristics of the population.
h2 will be higher in a population in which envirgnmental variation
relevant to the trait in question is small, than in a_f)o ulation in
which there i Preat environmental variation, Similarly, when a
Populatlpn Is refatively homogeneous in genetic factors but not in
he environmental factors. relevant to the development of the
characteristic, the heritability of the characteristic in (%uestlo,n will
be lower. In short, the value ofh2|310|ntlkl_ a function ot genetic and
environmental var!ablllt)é in the population. Also, like any other
statistic, it is an estimate based on a sample of the population and is
therefore subject to sampllnq error - the smaller the sample, the
Iqreater the mar?m of probable error. Values of h2reported in the
Iterature do not represent what the heritability might be under any
environmental conditions or in all populations gr even in the same
population at different times. Estimates of h2 are specific to the
population sampled, the point in time, how the measurements were
made, and the particular test used to obtain the measurements.

Measurements versus Reality. It is frequently argued that since we
cannot really measure intelligence we cannot posslbIP/_determme,lts
herltablllt¥. Whether we canor cannot measure intelligence, which
i aseparate issue | have already discussed, let it be emphasized that
it makes no difference to the Question of heritability. We do not
estimate the heritability of some trait that lies hiddén behind our
measurements. We estimate the heritability of the phenotypes and
these are the measurements themselves. Regardless of what it is
that our tests measure, the heritability tells us how much of the
variance in these measurements is due to genetic factors. If the
tests scores get at no_thmP genetic, the result will simply be that
estimates of their heritability will not differ significantly from zero.
The fact that heritability estimates based on Qs differ very signifi-
cantly from zero is prroo that ?enetlc factors play a part in individual
differences in 1Q. To the exient that a test'is not ‘culture-free” or



118 Genetics and Education

‘culture-fair’, it will result in a lower heritability measurement. |t
makes no_ more sense to say that intelligence fests do not really
measure intelligence but only developed” intelligence than to say
that scales do not re_alla/ measure a person’s weight but only the
WEI?ht he has acquired by eating. An ‘environment-free’ tést of
inte Irl]gence makes as much sense as a ‘nutrition-free’ scale for
weight.

Know All versus Know Nothing. This expression describes another
confused notion: the idea that unless we can know absolutely
everything about the genetics of intelligence we can know nothing!
Proponents of this view demand that we be able to spell out in detail
every sm?Ie link in the chain of causality from genes gor DNA mole-
cul_es? to test scores if we are to say anything about the heritability
of In ellllgence. Determining the heritability of a characteristic does
not at all'"depend upon a knowledge of its physical, biochemical, or
physiological basis or of the precise mechanisms through which the
characteristic is modified by the environment. Knowledge of these
factors is, of course, important in its own right, but we neéd not have
such k_nowled%e to establish the ?en_etlc basis of the characteristic.
Selective breeding was practiced fruitfully for centuries before any-
thing at all was known of chromosomes and genes, and the science
of quantitative genetics upon which the estimation of heritability
de‘pends has proven itsvalue independently of advancesinbiochemi-
cal and physiological genetics.

Acquired versus Inherited. How_can a socially defined attribute such
as Intelligence be said to be inherited? Ot something that is s
obviously acquired from the social environment as Vocabulary?
Strictly Speaking, of course, onlg genes are inherited. But the brain
mechanisms which are involved in learning are genetically condi-
tioned hust as are other structures and functions of the organism.
What the organism is capable of learning from the environment and
its rate of learning thus have a bIOJOgIC&l basis. Individuals differ
markedly in the amount, rate, and kinds of learning they evince even
given equal opFortunltles. Consider the differences that show up
when a Mozart and the average run of chll_dren_are_?lven Music
lessons! If atest of vocabulary shows hagh heritability, ifonly means
that persons in the population have had fairly equal opportunity for
learning all the words in the test, and the differences in their scores
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are due mostly to differences in capacity for Iearnm? |f members of
the population had had very unequal exposures to the words in the
vocabulary test, the heritahility of the scores would be very low.

Immutability. High heritability by itself does not necessarily imply
that the characteristic is immutable,* Under greatly changed en-
vironmental conditions, the heritability may have some other value,
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or it may remain the same while the mean of the poB_ulatlon changes.
At one time tuberculosis had a very high heritanility, the reason
being that the tuberculosis bacilli were extremely widespread
throdighout the_population, so that the main factor determining
whether an individual contracted tuberculosis was not the proba-
bility of exposure but the individual’s inherited physical constity-
tion. Now that tuberculosis bacilli are relatively rare, difference in
exPosure rather than in Physmal predisposition’is amore important
determinant of who contracts tuberculosis. In the absence of expo-
sure, individual differences in predisposition are of no consequence.

Heritability also tells us something about the locus of control ofa
characteristic. The_ control of highly heritable characteristics is
usually in the organism’s internal biochemical mechanism. Traits of
low heritabilityare usually controlled by external environmental
factors. No amount, of P_sychotherapy, tuforing, or other psycholo-
gical intervention will elicit normal performance from a childwho is
mentally retarded because of phenylketonuria (PKU), a recessive
genetic defect of metabolism whichi results in brain damage. Yet a
child who has inherited the genes for PKU can grow uR,normally_lf
his diet is controlled to eliminate certain proteins which_contain
phenylalanine. Knowledge of the genetic and metabolic basis of this
condétlo_n In recent years has saved many children from mental
retardation.

Parent-Child Resemblance. The old maxim that ‘like begets like" is
held up as an instance of the workings of heredity. The lack of
parent-child resemblance, on the other hand, is often mistakenly
Interpreted as evidence that a characteristic is not hlghly heritable.
But the principles of genetics also explain the fact that often fike
begets unlike’. A hlgh degree_of parent-offspring resemblance, in
fact, isto be expected only’in highly inbred (or homozygous) strains
as.in certain hldghly selected breeds of dogs and laboratory strains of
mice. The random segregation ofthe paréntal genes in the formation
of the sex cells means that the child receives a random selection of
only half of each parent’s genes, This fact that parent and child have
only 50 percent of their genes in common, along with the effects of
dominance and epistasis, insures considerable Penetlc dissimilarity
between parent and child as well as among_siblings, who also have
only 50 percent of their genes in common. The faCt that one parent
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and a child have only 50 percent of their genes in common is re-
flected in the averagé parent-offspring correlation (rpo) of between
0-50 and 0-60 (depending on the degree of assortative mating for a
?Jven characteristic) which obtains for height, head circumference,
Ingerprint ridges, intelligence, and other |8th heritable charac-
teristics. (The Correlation'is also between 0-50 and 0-60 for siblings
on these characteristics; sibling resemblance is generally muc

hlqherthan this for traits of low heritability.) The genetic correlation
between the average of both parents (called the ‘midparent’) and a
single offspring (rpo) isthe square root of the correlation for asingle
Barent (ie., rpo = Vrpo). The correlation between the average of
oth parents and the average of allthe offspring (‘midchild’) that'they
could theoretically produce (r a) is the same value as'h2\_i.e.
hentab;llt){_ in the narrow sense.1 It is noteworthy that emplncal
determinations of the midparent-midchild correlation (r_.) in fact
closelyapproximate the values ofh2as estimated by variousmethads,
such as comgansons of twins, siblings and unrelated children
reared together.

EMPIRICAL FINDINGS ON THE HERITABILITY
OF INTELLIGENCE

It is always preferable, ofcourse, to have estimates of the proportions
of variance contributed by each of the companents In Equation 2
than to have merely an overall estimate ofhL But to obtain reliable
estimates of the seE_arat,e components requires. large samples of
persons of different kinships, such as identical twing reared together
and reared apart, fraternal twins, ablmgs, half-siblings, parents-
children, cousins, and so on. The metho sofquantltatlve,Fenetlcs
by which these variance cqmﬁonents, as well as the heritability, can
be calculated from such kinship data are technical matters beyond
the scope of this article, and the reader must be referred elsewhere
for expositions of the methodology of quantitative genetics

1. Heritability in. the narrow sense is an, estimate of the propartian of
?enlc varian etyllevnh ? Q eﬁ stgsm~ anhls

Qut consideration. of domjnance an
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(lKem pthorne, 1957; Cattell, 1960; Falconer, 1960; Huntley,

91?% Loehlin, ln [ess).
e most satlsf clory attempt to estimate the separate variance
components is the work of Sir Cyril Burt (1955, 1958), based on
Iarge samples of many kinships drawn mostly from the school popu-
lation of London. The 1Q test used by Burt'was an En%hsh adapta-
tion of the Stanford-Binet. Burt’sresults may be regarded as repre
sentative of variance comPonents of intelligence in populations that
are similar to the population of Londgn in their degree of genetic
hetero%enelty and intheir range of environmental variation. Table 1

shows the pércentage. of variance due to the various comPonents
grouped under ‘genetic’ and ‘environmental’, in Burt s analysis
abte 1 Analysis of Variance of
e ntehllgence Taest Scores (Burt, 1958)
Source of Variance Percent*
Gene
Genic (additive 405 47-
Assorté%ve a?m% 199 [17-
Dominance & Epistasis 16-7 21-
Enyironmental:
(%ov ranca of HGYEdItX 1%nvwon ent 06 (14
Ran om Environment I Effects, including
H X E Interaction (V) 59 (9
Unreliability (test error) 6-4 (53;
Total 100-0 (2000

* quures in Parentheses are percentages for adjusted assessments.
See text for explanation

When Burt submitted the test scores to the children’s teachers for
criticism on the basis of their impressions of the child’s ‘orightness’,

anumber of children were identified for whom the 1Q was not A fair
estimate of the child’s ability in the teachers]J ment. These
children were retested, often on a number of tests on several
occaswns and the result was an ‘ad #usted assessment of the child’s
1. The results of the analysis of variance after these adjusted
assessments were made are shown in parentheses in Table L. Note
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that the component most affected by the adjustments is the co-
variance of heredity and environment, which is what we should
expect if the test is not perfectly ‘culture-fair’. It means that the
adjusted scores reduced s?/stematlc environmental sources of
variance and thereby came closer to representing the children’s in-
nate ability, or, stated more technically, the adjusted scores in-
creased theé correlation between genotype and phenotype from 0-88
for unadjusted scores to 0-93 for adjusted scores. (Corrected for test
unreliability these correlations become 0-90 and 0-96, respectively.
And the heritabilities ghzg) for the two sets of scores are therefore
(0-90)2 = 0-81 and (0-96)Z = 0-93, respectively.)

Kinship Correlations, The hasic data from which variance compo-
nents and heritability coefficients are estimated are correlations
among individuals o dlfferent_de%rees of kinship. Nearly all such
kinship_correlations reported in the literature are summarized in
Table 2. The median values of the correlations obtained in the
various studies are ?lven here. These represent the most reliable
values we have for the correlations amonq relatives. Most of the
values are taken from the survey by Eflenmeyer-Kimling and
Jarvik $_1963), and | have _suPpIemented these with certain kinship
correlations not included in their survey and reported in the litera-
ture since their review geg Burt, 1966, g 1505). The Erlenmeyer-
Kimling and Jarvik (1963) review was based on 52 independent
studies of the correlations of relatives for tested intellectual abilities,
involving over 30,000 correlational pairings from 8 countries in
4 continents, obtained over a period of more than two generations.
The correlations were based on a wide variety of mental tests,
administered under a variety of conditions by numerous investi-
ators with contrasting views regarding the importance of heredity.

he authors conclude: ‘Agﬁmst this” pronounced heterogeneity,
which should have clouded the picture, and is reflected by the wide
range of correlations, a clearly definite consistency emerges from the
datd, The composite data aré compatible with the poI%/gen_lc hypo-
thesis which Is generally favored in accounting for inherited
({gggrenceﬁ?bn meéntal ability” (Erlenmeyer-Kimling and Jarvik,

THepcompgxtlblIlt(}/ with the pol %emc hypothesis to which the
authors (as outlined earlier on'p. 53) refer can be appreciated in
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table 2 Correlations for Intellectual Ability:
Obtained and Theoretical Values

Number of  Obtained Theo[etrcal Theo[etrcal

Correlations Between Studies  Median r* Valuel  Value?
Unrelitted Persons
X VI N 1 O R 1
%rldrerr)r reared together 5 .04 000 0
Collaterals
Second Cousins 1 016 4014 40063
First Cousins 3 L0220 4018 4015
Uncle (or qunt) ang
i A
gglngs reareg ether 38 0% 4 8—52 48—58
D'é}’ﬁ IC twins,
erent sex 9 049 4050 4050
Drzg)gotrc twins, same
1 L0560 4054 4050
Manoz eyagotrc fwins,
rear aPart 4 L0 41000 4100
Monozygotic twins,
rearedtogether 14 080 4100 4140
DrE;e%nlarng and
?ran%ctr i 300 403 .05
Pa ﬁ[\ (as adult) and
d 050 4049 4050

chi
Parent (as child) and
ch'Id( ) 056 4049 4050

* Correlations not corrected for attentuatron Strnrelrabrlrty

1 Assumin assortatrve matr and artial dominance
sumlr gran om matrnga I;P additive genes, 1.e., the simplest
possible polydenic model.

Table 2 by comparing the median values of the obtained correla-
tions with the sets of theoretical values shown in the last two
columns. The first set (Theoretical Valuel) is based on calculations
by Burt (1966), using the methods devised by Fisher for estimating
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kinship correlations for physical characteristics involving assorta-
tive mat_mq and some degree of dominance. The sécond set
(Theoretical Valye?) of thedretical values is based on the simplest
Bossmle_ polygenic model, assuming random mating and nothm%
but additive gene effects. So these are the values one would expec
if Penetlc factors alone were operatlng and the trait variance
reflected no environmental influences whatsoever.

Unrelated Siblings DZ Twins  MZ Twins
Degree of Relationship

figure 6. Median vaIues%fal,I correlaélon_s rePorte in the literature u
to. 1963 for tne_ indicated kinships.. (After  Erlenmeyer-
Kimling and Jarvik, . 1963.) Note consistency of difference in
correlations for relatives reared together and reared apart,

First of all, one can note certain systematic departures of the
obtained correlations from the theoretical values. These departures
are presumably due to non-genetic or environmental influences.
The orderly nature of these environmental effects, as reflected in
the E_rIenmeyer-Klm_ImP and Jarvik median correlations, can be
highlighted by graphical presentation, as shown in Figure 6. Note
that the condition of being reared together or reared apart has the
same effect on the difference in magnitudes of the correlations for
the various kmshlgs. (The slightly greater difference for unrelated
children is probably due to"the” fact of selective placement by
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adoption agencies, that is, the attempt to match the child’s intelli-
gence with'that of the adopting parents.)

Heritability Estimates, By making_certain comparisons among. the
correlations shown in Table 2 and Figure 6, one can get some msu[;ht
into how heritability is estimated. For example, we sec that the
correlation between’ identical or monozygotic (MZf) twins reared
apart is 0-75. Since MZ twins develop from a single fertilized ovum
and thus have exactly the same genes, any difference between the
twins must be due to pongenetic factors. And if they are reared a?art
In uncorrelated environments, the difference bétween a perfect
correlation (1-00) and the obtained correlation -%)'75%9“’63 an esti-
mate ofthe proportion of the variance in 1Qs attributanle to environ-
mental differences:. 1-00—0-75 = 0-25. Thus 75 percent of the
variance_can he said to be due to genetic variation (this is the
heritability) and 25 ?ercent to environmental variation. Now let us
?o to the” other extreme and look at unrelated children reared
0gether. They have no genetic inheritance in common, but they
aré reared in‘a common”environment. Therefore the correlation
between such children will reflect the environment. As seen in
Table 2, this correlation is 0-24. Thus, the proportion of IQ variance
due to environment is 0-24; and the remainder, 1-00—0-24 = 0-76
IS due to heredity. There is quite good agreement between the two
estimates of heritability. o ,

Another interesting comparison is between MZ twins reared to-
ether (r = 0-87) and reared apart (r = 0-75). If 1-00—0-75 = 0-25
from MZ twins reared apartg estimates the total environmental
variance, then 1-00—0-87 = 0-13 ffrom MZ twins reared together)
Is an estimate of the environmental variance within families in which
children are reared together. Thus the (ifference hetween
0-25—0-13 = 0-12 is an ‘estimate of the environmental variance
betweenfamilies. _ , .

The situation is relatively simple when we deal only with MZ
twins, who are genetically “identical, or with unrelated children,
who have nothing in common genetically. But in order to estimate
heritability fromany of the other kinship correlations, much more
complex_formulas are needed which would require much more
explanation than is possible in this article. | have presented else-
where a generalized formula for estimating heritability from any
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two kInShIR correlations where one kinship is of a higher de?ree
than the otner (Jensen, 1967a). | applied this heritability formula to
all the correlations for monoz,y%otlc_and dizygotic (half their genes
In common) twins reported in‘the literaturé and found an average
heritability of 0-80 for _mtelhq,ence tests scores. (The correlations
from which this heritability estimate was derived were corrected for
unreliability.) Environmental differences between families account
for 0-12 of the total variance and differences within families account
for 0-08. It is possible to derive an overall heritability coefficient
from all the k|nsh|7p correlations given in Table 2. This composite
value of h2 is 0-77, which becomes 0-81 after correction for un-
reliability (assummg an average test reliability of 0-95%. This repre-
sents probably the best smgzle overall estimate of the heritability of
measured intelligence that we can make. But, as Romt_ed out
previously, this iS an average value of h2about which there is some
dispersori of values, depending on such variables as the particular
tests used, the population sampled, and sampling error.

dentical Twins Reared Apart. The conceptually simplest estimate
of heritahility is, of course, the_correlation between identical twins
reared apart,”since, if their environments are uncorrelated, all they
have in common are their genes. The correlation (corrected for
unrellablllty)rm this case is the same as the heritability as defined in
Equation 3. There have been only three major studies of MZ twins
separated early in life and reared apart. All three used individually
administered intelligence tests. The correlation between Stanford-
BlnetIQsoflgelalrsprZtwms reared apart in astudy byNewman,
Freeman, and oIzm?er_ (1937) was 0-67 (0-71 corrected for un-
reliability). The correlation between 38 pairs of MZ twins reared
%part_on a composite score hased on a vocabulary test and the
Doming D-48 test (a non-verbal test of?) was 0-77 (0-81 corrected)
In astudy by Shields (1962). The correlation between 53 pairs on the
Stanford-Binet was 0-86 (0-91 corrected)r in a study by Burt (1966).
Twin correlations in the same group Tor height and for weight
were 0-94 and 0-88, respectively. _

The Burt study is perhaps the most interesting, for four reasons:
(a) it is based on'the largest sample; éb) the 1Q distribution of the
sample had a mean of 97-8 and a standard deviation of 15-3 - values
very close to those of the general population; (c) all the twin pairs
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were seP_arated at birth or within their first 6 months of life; and
(d) most important, the separated twins were spread over the entire
range of socioeconomic levels (hased on classification in terms of the
six socioeconomic categories of the English census), and there was
a slight, thouPh nonsignificant, neqatlve correlation between the
environmental ratingsof the separated twin pairs. When the twin
pairs were rated. for differences in the cultural conditions of their
rea[m? these differences correlated 0-26 with the_differences in
their Qs. Differences between the material conditions of their
homes correlated 0-16 with 1Q differences. (The corres ondmg
correlations for a measure of scholastic attainments were 074 an
0-37, respectively. The correlation between the twins in scholastic
%trallrbm)ents was only 0-62, indicating amuch lower heritability than

Foster Parents versus Natural Parents. Children separated from
their true parents shortly after birth and reared in adoPtlv_e homes
show almost the same degree of correlation with the intelligence of
their bloIcT)%lcal parents as do children who are reared by their own
parents. The correlations of children with their foster parents’
Intelligence range between 0 and 0-20 and are seldom hlqher than
this even when ‘the adoption agency attempts selective placement
Ee.g., Honzik, 1957). Parent-child Correlations gradually increase
rom zero at 18 months of age to an asymptotic value close to 0-50
between ages 5 and 6 (Jones, 1954), and this is true whether the
child is redred by his parents or not.

Direct Measurement ofthe Environment. Another method for getting
at the relative contribution of environmental factors to 1Q variance
IS smp%y by correlating children’s 1Qs with ratings of their environ-
ment. This can be legitimately done only in the case of adopted
children and where there is evidence that selective placement by
the adoption agencies is negligible. Without these conditions, of
course, some of the correlation between the children and their
environmental ratings will be due to %enetlc factors. There are two
large-scale studies in the literature which meet these criteria. Also
both studies involved adoptm% parents who were representative of
ahroad cross-section ofthe U.S. Caucasian population with respect
to education, occupation, and socioeconomic level. It is probably
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safe to sa}/ that not more than Spercent ofthe U.S. Caucasian popu-
latign falls outside the range of environmental variation reRresented
In the samples in these two studies, The stud b){ Leany d(19353
found an average correlation of 0-20 between the 105 of ‘adopte
children and anumber of indices of the ‘goodness’ of their environ-
ment, including the 1Qs and education of both a,d_opt_ln? parents,
their socioeconomic status, and the cultural amenities in the home.
L eahy concluded from thisthat the environmental ratings accounted
for 4 percent (i.e., the square of r = 0-20) of the variance in the
adopted children’s Stanford-Binet 1Qs, and that 96 percent of the
variance remained to be accounted for by other factors. The main
criticisms we can make of this study are, first, that the environ-
mental indices were not sufficiently” ‘fine-grained’ to register the
subtleties of environmental variation and ofthe gualltles of parent-
child relationship that_influence intellectual development, and,
second, that the study did not make use of the technl_que,ofmultlple
correlation, which ‘would show the total contribution to the
variance of all the Separate environmental indices smultaneoule.
A multiple correlation is usually considerably greater than merely
the average of all the correlations for the single variables.

A study by Burks (1928) meets both these objections, To the hest
ofmy knowledqe no study before or since has rated environments in
any more detailed and flne-%ramed manner than did Burks’. Each
adoptive home was given 410 8 hours of individual investigation.
As In Leahy’s study, Burks included intelligence measures on the
adoptln% parents as part ofthe children’s environments, an environ-
ment which also included such factors as the amount of time the
parents spent helping the children with their school work, the
amount of time spent readlng to the children, and so on. The
multiple correlation (corrected for unrellablllt%/) between Burks’
various environmental ratings and the adopted children’s Stanford-
Binet 1Qs was 0-42. The square of this correlation is 0-18, which
represents the proportion o IQrv_arlance accounted for by Burks’
environmental measurements. This value comes very clode to the
environmental variance estimated in direct heritability analyses
based on kinship correlations. _

Burks translated her findings into the conclusion that the total
effect of environmental factorsone standard deviation up or downthe
environmental scale is only about 6 1Q points. This Is an interesting
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figure, since it isexactly halfthe 12point 1Q difference found on the
averagie between normal S|bl_|ngis reared together by their own
Raren s.. Siblings differ genetica I)(, of course, having only about
alf their ?enes in common. Ifall the mblmqs In every fam|I¥ were
divided into two groups - those above and those below the Tamily
average - the 1Q distributions of the two groups would appear as
shown in Figure 7. Though the average difference is only 12 1Q

7. 1Q distributions of siblings who are below (solid curve) or
FIoURE a(t?ove Fdashe curve) th?i ?amih{ avera(Iye. Tﬁ]f shaded c?m/e
15 the [Q distribution of randomfly selected children.

points, note the implications in the proportions of each groug falllngi
Into the_upper and lower ranges of the 1Q scale. It would be mos

Instructive to study the educational and occupational attainments
of these two grouPs since presumably they should have about the
same environmental advantages.

Another part of Burk’s study consisted of a perfectly matched
control %r,oup of loa_rents reann% their own children, for whom
Parent-c ild correlations were obtained. Sewall er%h_t (1931) per-
ormed a heritability analysis on these parent-child and 1Q-
8n8v1|ronment correlations and obtained a heritability coefficient of

EFFECTS OF INBREEDING ON INTELLIGENCE

One ofthe most impressive lines of evidence for the involvement of
genetic factors in intelligence comes from study of the effects of
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inbreeding, that is, the matln? of relatives.. In the case of pon(I;enlc
characteristics the direction ofthe effect of inbreeding is predictable
from purely genetic considerations. All individualscarry in their
chromosomes a number of mutant or defective genes. These genes
are almost always recessive, sothey have no effect on the phenotype
unless by rare Chance theY match’up with another mutant gene at
the same locus on a homologous chromosome; in other words, the
recessive mutant gene at a given locus must be inherited from both
the father and mather in ofder to affect the phenotyge. Since such
mutants are usually defective, they do not enhance’the phenotypic
expression of the ‘characteristic but usually degrade it. And for
Polygenl_c characteristics we would expect Such mutants to lower
the'metric value of the characteristics by graded amounts, depend-
ing upon the number of paired mutant recessives. If the parents are
genetically related, there is a greatly increased probability that the
mutant recessives at given loci will'be paired in the offspring. The
situation is illustrated'in Figure 8, which depicts in a simplified way
apair of homologous chromosomes inherited by an individual from
amother (M) and father (TF) who are related (Pair A)Pand a pair of
chromosomes inherited from unrelated parents (Pair B). The
blackened spaces represent recessive genes. Although both pairs
contain equal numbers of recessives, more of them are at the same
loci in Pair A than in Pair B. Only their paired genes degrade the

characterlstlcis’%‘\enot |cv%lue. : :

A most valuanle stu ?{oft IS genetic phenomenon with respect
to intelligence was carfied out in Ja_Pan after World War Il by
Schull and Neel (1965). The study illustrates how strictly socio-
logical factors, such as mate selection, can have extremely important
genetic consequences. In Japan aRprommater 5 pefcent of all
marriages are between cousins, Schull and Néel studied the off-
spring of marriages of first cousins, first cousing once removed, and
second cousins.” The parents were statistically matched with a
control group of unrelated parents for age and socioeconomic
factors. Children from the cousin marrla%es and the control children
from unrelated parents (total N = 2111) were given the Japanese
version of the Wechsler Intelligence Scale for Children (WISC).
The degree of consanguinity represented bg the cousin marriagesin
this study had the effect of depressing WISC 1Qs by an average of
74 percent, makingthe mean of the iribred group nerly 8 1Q points
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lower than the mean of the control group. Assumlng normal distri-
butions of 1Q, the effect is shown Iin Figure 9, and illustrates the
point that the most drastic conseguences of group mean differences
are to be seen in the tails of the distributions. In the same study a
similar depressing effect was found for other polygenic characteris-
tics such as several anthropometric and dental variables.

A B

figure 8 Simplj Ifle’gschemga chraﬁmosomes il|ustratin ghelPalrln

recessive {mutant K Spaces) In hom chromo-
somes rom moth (?tcath%ar g%Paer Igas?lve ahlrs

Enes
|recesswes In the Same loci on thec romosome, Pair
only one'such pair.

The mating ofrelatlves closerthan cousins canproduce amarkedly
g}reater reductlon in offspring’s 1Qs. Lind zey(% 967) has rep orted

at almost half of a group of chil dren orm to so- caI ed nuc ear
incest matings (brother-sister or father- dauphter) could not be
placed for a ORIIOH because of mental retardafion and other severe
defects which had a relatively low incidence among the offspring of
unrelated parents who were matched with the incestuous parents in
intelligence, socioeconomic status, age, weight, and stature. In any



How Much Can We Boost IQ and Scholastic Achievement? 133

geographically confined population where social or legal regulations
on mating are lax, where individuals’ paternity is often dubious, and
where the proPortlon of half-siblings within the same age_-%roups IS
high, we would expect more inadvertent inbreeding, with its un-
favorable genetic consequences, than in a population’in which these
conditions exist to a lesser degree.

2nd cousin m tlnR? on the 10 distribution” $heavy

Spriy
line). Shaded curve is.the 100 gistr] tl?n of th oﬁg[l) Ing.of

nonconsanguinous matings. (After Schull and Neel, 1965.)

Heritability of Special Mental Abilities. When the (r;eneral factor,
or g, is rémoved from a varlet)é of mental tests, the remaining
variance is attributable to a number of so-called ‘grouB factors’ or
‘special abilities’. The tests of special abilities that have been studied
most thoroughlr with respect to their heritability are Thurstone’s
Primary Mental Abilities: Verbal, Space, Numbér, Word Fluency
Memory, and Perceptual Speed. Vandenberg 51967) has reviewed
the heritability studies of these tests and reports that the h1values
range from néar zero to about 0-75, with most values of h2 between
0-50 and 0-70. Vandenberg devised a method for estlmatm? the
genetic components of these special abilities which are completely
independent of g. He concluded that at least four of the Primar
Mental Abilities (Number, Verbal, Space, and Word FIuency%
independently have significant hereditary (_:om_?,onents. .
There havé been few studies of the heritabi %y of noncognitive
skills, but astudy by McNemar (see Bilodeau, 1966, Ch. 3) ofmotor
skill learning indicates that heritabilities in this sphere may be even
higher thanfor intelligence. The motor skill learning was measured
with a pursuit-rotor, a tracking task in which the subject must learn

rsure O The average effect of ree%i: to.the_degr?e0 ﬁf Ist 1 and
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to keep a stylus on a metal disc abouf the size of nickel_rotating
through a circumference of about 36 inches at 60 rpm. The per-
centage of time ‘on target’ durrnF the course of practice yields a
learning measure of high reliability, showing marked individual
differences hoth in rate of acquisition and final asymptote of this
Perceptual -motor skill. Identical twins correlated 0 5 and fraternal
wins 0-51 on pursuit-rotor learning, yielding a heritability coeffi-
gtrgntré)f088 which is very close To’the heritability of physical
u

Heritability of Scholastic Achievement. The heritability of measures
of scholas cachrevement IS much less, on the avera?e than the
heritability of intelligence. In reviewing all the twin studies in the
literature “containing reIevant data, | concluded that individual
differences in scholastic performance are determined less than half
as much_by heredity as are differences in rntelquence gensen
1967a).1The analysis of all the twin studies on avariety of scholastic

Agrer this aucle w(gntl_[o ress | rec ived a pe sonal communication
om fesso re sw orne Bt some arqu ents
t indicat (m ve] tmate ta astrc
evemen n tr? erlanifily ma ac con dera y closer
he rta ornteIr H par umen ves omarn orns
\) r]eachrev ept tests. that entere toﬁ
eraees mateo rrta rtg are te igecr ic crevements rather
mniou %ac revemenrﬁ Ir re Wou pon more
ohhe segparaesu fcaesot rasua intelligence tests,. wr are Go
to have somewha wer heritabilities thant e Co gos esc res: an
RNores on ﬁomeo ohrevemen ests are age-relat that fra

ncrre ations, Inrelatio o of rkrnsh correlat ns ar
In aB %common factoro] atra o to th%
anij In correlations, t st an

tanfor pic og\s/ 1S in reag oweverIt It r c reverré%rrrt
H 3 f ﬁ y are wr %n
| an . ase on rns
a the Twi orr at ons ewma ree a
verzaI edexo nolds rcanerfmr c%caﬁ gta ca ' ré
rtabr 0 rcrentsr)e% % tronwr H 3
6 rssuecearl nees ur ey Stu es con
{ca rom eexrsrn £viden erevesr IS
errta t¥ s strc achrevemen 15 ess t an or Intelligence, ut
eamount of the dirference cannot be precisely estimated.
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measures gives an avera?e_ h2of 040. The environmental variance
of 60 percént can be parfitioned into variance due to environmental
differences hetween families, which is 54 percent, and differences
within families of 6 percent. But_it should also be noted that the
heritability estimates for scholastic achievement vary over a much
wider range than to h2 values for intelligence. In general, h2 for
scholastic achievement increases as we gio from the primary grades
up to high school and it is somewhat Tower for relatively simple
forms o Iearnm? (e.gi., spelling and arithmetic computation) than
for more complex Tearning 3e.g., reading comprehension and
arithmetic problem solving). Yet large-sample twin data from the
National Merit Scholarship Corporation show that the between
families environmental component accounts for about 60 percent
of the_variance in students’ rank in their high school graduatl,n%
class. This must mean that there are strong family influences whic
cause children. to conform to some académic standard set by the
family and which reduce variance in scholastic performance among
siblings reared in the same family. Unrelated children reare
to?et_her are also much mare alike in school performance than in
intelligence. The common fmdm? of a negative correlation between
children’s 1Q and the amount of time parents report spending in
helping their children with school work is further evidence that
considerable famll)B Ipressures_are exerted to equalize the scholastic
performance of siblings. This, pressure to conform to a family
standard shows up maost conspicuously in the small withinfamilies
environmental variance component ori those school subjects which
are most susceptible to improvement by extra coaching, such as
spelling and arithmetic _comﬁ_utatlon. _ _ _
Thefact that scholastic achievement is considerably less heritable
than intelligence also means that many other traits, habits, attitudes,
and_ values enter into a child’s performance in school besides just
his intelligence, and these non-cognitive factors are largely environ-
mentally determined, mainly through influences within the child’s
family. "This means there is potentially much more we can do to
improve school performance through“environmental means than
we can do to change intelligence per'se. Thus it seems likely that if
compensatory education programs are to have a beneficial effect on
achievement, it will be throuqh their influence on motivation,
values, and other environmentally conditioned habits that play an
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important part_in scholastic performance, rather than through any
marked direct influence on intelligence per se. The Pro_per evalug-
tion of such programs should therfore be s_ought in their effects on
t%”&']ﬁﬁhsoiaos“c performance rather than in how much they raise

How the Environment Works

ENVIRONMENT AS A THRESHOLD

Al the reports | have found of especially large upward shifts in 1Q
which are explicitly associated with environmental factors have
involved young children, usuallgl under 6 years of age, whose initial
social environment was deplorable to a greater extréme than can be
found among any children who are free to interact with other
persons or to run about out-of-doors. There can e no doubt that
moving children from an extremely deprived environment to good
average environmental circumstances can boost the 1Q some 20 to
30.points and in certain extreme rare cases as much as 60 or 70
points. On the other hand, children reared in rather averaPe cir-
cumstances do not show an appreciable 1Q gain as aresult of being
placed in a more culturally enriched environment. While there are
reports of groups of children (Izomg from below averageup t0 average
I?ps asaresult of environmental enrichment, | have found no report
of a group of children being given permanently. superior I(%s by
means of environmental manipulations. In brief; it is doubtful that
psychologists have found consistent evidence for any social
environmental influences short of extreme environmental isolation
which have a marked systematic effecton intelligence. This suggests
that the influence of the quality of the environment on intellectual
development is not a linear function. Below a certain threshold of
environmental adequacy, deprivation can have a markedly depres-
sing effect on mtelhg,ence. But above this threshold, environmental
variations cause rela |velfysmall differences in intelligence. The fact
that the vast majority of'the populations samRIed I studies of the
heritability of intelligence are above this threshold level of environ-
mental adequacy accounts for the high values of the heritability
estimates and the relatively small proportion of 1Q variance attribu-
table to environmental influences. ~ .

The environmentwith respect to intelligence is thus analogous to
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nutrition with respect to stature. If there are Igreat nutritional lacks,
growth is stunted, but above a certain level of nutritional adequacy
including minimal daily requirements of minerals, vitamins, and
proteins, even great variations in eating habits will have ne?h?lble
effects on persons’ stature, and under Such conditions most of the
differences in stature among individuals will be due tg he_redltY.
When | speak of subthreshold environmental deprivation, 1 do
not refer to a mere lack of middle-class amenities. | refer to the
extreme sensory and_motor restrictions in environments such as
those described by Skeels and Dye (1939) and Davis (1947), in
which the subjects had little sensory stimulation of any kind and
little contact with adults. These cases of extreme social isolation
early in life showed great deficiencies in 1Q. But removal from social
deprivation to agood, averzége social environment resulted in large
?alns in 1Q. The Skeels and”Dye orphanage children gained in |
rom an average of 64 at 19 months of age 0 96 at age 6'as a result of
being given social stimulation and placement in good homes be-
tween 2 and 3years of age. When these children were_followed up
as adults, they were found to be average citizens in their communi-
ties, and their own children had an average 1Q of 105 and were
doing satisfactorily in school. A far more extreme case was that of
Isabel, a child who was confined and reared inan attic up to the age
of 6 by a deaf-mute mother, andwho had an IQ of about 30 at age o,
When Isabel was put into agood environment at that age, her IQ
became normal by age 8 and she was able to perform as an average
student throughout School (Davis, 1947). Extreme environmental
deprivation thus need not permanently result in below average

intglligence. . . . :

PFIh se o%servatlons_are_consmtent with studies of the effects of
extreme sensory deprivation on primates. Monkeys raised from
birth under conditions of total social isolation, for example, show
no indication when compared with normally raised controls, of any
permanent impairment of ability for complex discrimination leam-
Ing, delayed response learning, or learning set formation, although
the isoldted monkeys show™ severe social impairment in théir
relationships to normally reared monkeys (Harlow and Griffin,

1965). . . .
ff??oughtf_ul scrutiny of all these studies of extreme environ-
mental deprivation leads to two observations which are rarely made
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by psychologists who cite the studies as illustrative explanations of
the low 1Qs and poor scholastic lperformance of the many children
called culturally disadvantaged. In the first place, typical culturally
dlsadvantaged children are not reared in anything like the degree of
sensory and motor deprivation that characterizes, say, the children
ofthe Skeels"study. Secondly, the 1Qs of severely deprived children
are markedly depressed everi at avery early age, and when they are
later exposed to normal environmerital stimulation, their 105 rise
rapidly, markedly, and permanently. Children called culturally
disadvantaged, on the other hand, generally show no early deficit
and are ustally average and sometimes precocious_on perceptual-
motor tests administered before 2 years of age. The orphanage
children described in Skeels’ study are in striking contrast to typical
culturally disadvantaged childreri of the same a[qe. Also, cultirally
disadvaritaged children usually show a slight inifial gain in |Q after
their first few months of exposure to the environmental enriciment
afforded by school attendance, but, unlike Skeels’ orphans, they
soon lose this gain, and in a sizeable proportion of children the
initial 1Q gain is followed by a gradual decline in 1Q throughout the
subsequent years of schooling.”We do not know how much of this
decling is rélated to environmental or hereditary factors. We do
know that with increasing age children’s 1Qs increasingly resemble
their parents’ rank order in intelligence whether they aré reared by
them ‘or not, and therefore with increasing age we should expect
ﬁ{eater and more reliable differentiation among children’s 1Qs as

ey gravitate toward their genotypic values (Honzik, 19572. Of
course, the gravitating effect’is compounded by the fact that less
intelligent parents,are also less apt to provide the environmental
conditions conducive to intellectual development in the |mPortant
period between ages 3 and 7, during which children normally gain
Increasing verbal control over their environment and their own
behavior. (I have described some of these environmental factors in

detail elsewhere [Jensen, 1968¢). _ o
Heber, Dever and Conr ‘19 ) have obtained data which illus-
trate this phenomenon of children sg{ravnatl_o_n toward the parental
1Q with increasing age. They studied the families 0f88 low economic
class Negro mothers residing in Milwaukee in a set of contiguous
slum census tracts, an area which yields the highest known preva-

lence of identified retardation in thie city’s schools. Although these
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tracts contribute about 5 percent of the schools’. |population, they
account for about one-third of the school children classed ds
mentaléy retarded %IQ below 75). The sample of 88 mothers was
selected by taking 88 consecutive hirths in these tracts where the
mother already had at least one child of age 6. The 88 mothers had a
total of 586 children, excluding their newborns. The percentage of
mothers with 1Qs of 80 or above was 54-6: 45-4 percent were below

Age of Children in Months

figure 10 Mean Qs of586 children of 83 mothers as afunction of age
of children. Heber, Dever, and Corny, 1968.)

10 80. The Qs of the children of these two groups of mothers were
lotted as a function ofthe children’s age. The results are shown in
|?ure 10. Note that only the children whose mothers’ 1Qs. are

below 80 show a systemafic decline in 1Q as well as a short-lived

spurt of several points at the a?e of entrance into school. At 6 years

of age and older, 80-8 percent of the children with 1Qs below 80

were those whose mothers had 10s below 80. - _

It is far from certain or even li elhl that all such decling in 1Q is
dug to environmental influences rather than to genetic factors in-
volved in the growth rate of intelligence. Consistent with this
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interpretation is the fact that the heritability of intelligence
measures increases with age. We should expect just the opposite if
environmental factors alorie were responsible for the increasing |
deficit of markedly below-average groups. A study by Wheeler (1942
suggests that although 1Q may beraised at all age levels b){ improv-
ing the environment, such improvements do not counteract the
decline in the 1Q of certain below-a\(era%e groups. In 1940 Wheeler
tested over 3000 Tennessee mountain children between the ages of
and 6and 16 compared their IQswith children in the same age range
who had been given the same tests in 1930, when the average |
and standard offiving in this areawould characterize the majority of
the inhabitants as Tulturally deprived’. During the intervening

Favorableness of environment —

cisure 11 Scheme of the reaction range concept for four hyeothetlfal
enotypes. RR - denotes thé presumed rFactlon ange for
henatypic 1Q. Note: Lar%e d_T_\/latlons rom the ‘natural
anitat” havé % low probability of occurrence. (From
ottesman, 1963.)
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10 years, state and federal intervention_in this area brought about
great improvements in economic conditions, standards ‘of health
care, anq educational and_cultural opportunities, and d,urmgf the
same %erlod the average 1Q of the region increased 10 points, from
82 to 92. But the decline in 1Q from age 6 to age 16 was about the
same in 1940 (from 103 to 80) as in 1930 (from™95 to 74).

Reaction Range. Geneticists refer to the concePt of reaction range
(RR) in discussing the fact that similar %eno ypes may result in
quite different phenotypes dependln%]on he favorableness of the
environment for the development of the characteristic in question.
Of further interest to geneticists is the fact that different genotypes
may have quite different reaction ranges; some genotypes may be
much more buffered against environmental influences than otfers.
Different genetic strains can be unequal in their susceptibility to the
same range of environmental variation, and when this is the case,
the strains will show dissimilar heritabilities on the trait in question
the dissimilarity being accentuated by increasing environmental
variation. Both of these aspects of the  reaction range concept are
illustrated hypothetically with respect to 1Q in Figure 11* =
The above discussion should serve to counter'a common mis-
understanding about quantitative estimates of heritability. 1t is
sometimes forgotten that such estimates actually represent average
values in the population that has been sampled and they do not
necessarily apply either to differences within various subpopulations
or to differences between subpo%ulatlons. In a population in which
an overall h2estimate is, say, 0-80, we may find a certain 9%rouP for
which h2is on_I?/_ 0-70 and ariother group for which h2is 0-90. Al the
major heritability studies reportéd in the literature are based on
samP(Ies of white EuroRean and North American populations, and
our knowledge of the heritability of intelligence in different racial

£ T .
corten gl greph,rom Goteaman () niorunely es
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and cultural groups within these populations isnil. For example, no
adequate hefitability studies have been based on samples of the
Negro population of the United States. Since some genetic strains
may be more buffered from environmental influences than others,
It 5 not sufficient merely to equate the environments of various
subgroups in the population_to infer equal heritability of some
characteristic in all of them. The question of whether Reritability
estimates can contribute anything to our understanding of the
relative importance of genetic and énvironmental factors in“accoun-
ting for average phenotypic differences, between raial groups (or
a_n&/ other socially identifiable %r_oups) IS too complex to he con-
sidered here. | have discussed this problem in detail elsewhere and
concluded that heritability estimates could be of value in testing
certain specific hypotheses in this area of inquiry, provided certain
conditions were met and certain other crucial ittms of information
were also available (Jensen, 1968¢c).

Before continuing discussion of environmental factors we must
guard against one_other misunderstanding about heritability that
Sometimes creeps in at this point. This is the notion that hecalse so
many different environmental factors and all their interactions in-
fluence the development of intelligence, by the time the child is old
enough to be tested, these influences must totall}/, bury or ohscure
all traces of genetic factors - the genotype must fie hidden and in-
accessible under the heavy overlay of énvironmental influences. If
this were so, of course, the obtained values of h2would be very close
to zero, But the fact that values of h2 for intelligence are usually
quite high (in the region of 0-70 to 0-90) means that current intelli-
([zaen,ce tests can, soto speak, ‘read through’ the environmental ‘over-

Y
PHYSICAL versus SOCIAL ENVIRONMENT
The value 1-A2 which for 1Q generally amounts to about 0-20,
can be called E, the proportion of variance due to nongenetic
factors. There has been a_Prqnoun,ced tendency to think of E &
being whoIIY associated with individuals’ social and interpersonal
environment, child rearing practices, and differences in educational
and cultural opportunities afforded by socioeconomic status. It is
certain, however, that these sociological factors are not responsible
for the whole of E and it is not improbable that they contribute only



How Much Can We Boost IQ and Scholastic Achievement? 143

aminor portion of the E variance in the bulk of our population.
Certain physical and biological environmental factors may be at
least as Important as the social factors in determining individual
differences in intelligence. If this is true, advances in medicine,
nutrition, prenatal cdre, and obstetrics may contribute as much or
more to improving intelligence as will manipulation of the social
environment.

igure 12. Distribution of reading scores of twins and single children
H oo TS g

Prenatal Environment of Twins. A little known fact about twins is
that they avera%e some 4 to 7 points lower in 1Q than singletons
(Va_ndenber(g, 968). The difference also shows_up in scholastic
achievement, asshown in the distribution of reading scores of twin
and singleton girls in SwedenéFlgure_lZ _—

I this phenomenon were dueentirely to differences between
twins and singletons in the amount of individyal attention they
receive from fheir parents, one m !?ht expect the twin-singleton
difference to be related to the family’s_socioeconomic status. But
there seems to be no systematic relationship of this kind. The
largest study ofthe question, summarized in Figure 13, shows about
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the same average amount of twin-singleton IQ disparity overawide
range of socioéconomic groups. _ _

ree other lines of evidence place the locus of this effect in the
Prenatal environment, Monozgg}otlc twins are slightly lower in 1Q
han dizygotic twins (Stott, 1960, p. 98), a fact which is consistent

A. Form workers

B. Workers in towns of less than 2000

C. Workers in larger towns and cities

D. Salaried employees in towns of less than 2000
E. Salaried employees in larger towns and cities
F. Managers and merchants

G. Professional men

rioure 13 Distribution_of 1Qs by occupation offather, for twins and
smg(etons. rzZazzg, 15%303 d

with the finding that MZ twins have a higher mortality rate and
%eater_dlspa_rlty In birth welézhts than DZ twins, suggesting that
Z twins enjoy less equal and less optimal intrautering conditions
than DZ twins of singletons. Inequalities in both intrauterine space
and fetal nutrition_probably account for this. Also, boy twins are
significantly lower in 1Q than %IH twins, which conforms to the well-
known %reatervulnerablllty of male infants to prenatal impairment

(Stott, 1960). Finally, the Girthweight of infants, when matched for
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gestational age, is slightly but significantly correlated with |ater I,(ﬁ,
and the effect is in eé)endent of socioctltural factors (Churchill,
Neffand Caldwell, 1966). In pairs ofidentical twins, the twin with
the lower birth-weight usually has the lower 1Q (by 5to 7 points on
the average) at school a?e. This istrue both in white and in Negro
twins. The blrth-welqh, differences are reflected in all 11 subtests
of the Wechsler Intelligence Scale for Children and are slightly
greater on the Performance than on the Verbal tests (Willerman
and Churchill, 1967). The investigators interpret these fmdmgs 2
suggesting that nutrient supplies may be inadequate for ?roper ody
and brain”deveJopment in twin Pre nancies, and that the unequal
sharing of nutrients and space stunfs one twin more than its mate.

Thus, much of the average difference between MZ twins, whether
reared together or reared apart, seems to be due to prenatal envirgn-
mental factors. The real importance of these flndln(is, of course, lies
in their implications for the possible role of prenatal environment in
the development of all children. It is not unlikely that there are
individual maternal differences in the adequacy of the prenatal
environment. If intrauterine conditions can cause several points of
IQT difference between twins, itisnot hard to imagine that individual
differences in prenatal environments could also cause IQ differences
insingle-born childrenand might therefore account for asubstantial
proportion of the total environmental variance in 1Q.

Abdominal Decompression. There is now evidence that certain mani-
Bulatlons of the intrauterine environment can affect the infant’s
ehavioral development for many months after birth. A technique
known as abdominal decompression was invented by aprofessor of
obstetrics (Heyns, 1963), originally. for the purpose of making
women experience less discomfort’in the latter months of their
Rregnancy and also to facilitate labor and delivery. For about an
our aday during the last 3 or 4 manths of pregnancy, the woman is
placed ina device that creates apartial vacuum around her abdomen
which qreatly reduces the intraUterine pressure. The device_is used
duringTabor’up to the moment of delivery. Heyns has applied this
device to more than 400 women. Their infants, as compared with
control groups who have not received this treatment, show more
rapid development in their first 2 years and manifest an overall
superiority in tests of perceptual-motor development. They sit up
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earlier, walk earljer, talk earlier, and appear generally more Rre
cocious than their own siblings or other children whose mothers
were not so treated. At 2 years of age the chlldren in Heyns’experi-
ment had DQs (developmental quotlents some. 30 omts hi her
than the control children (in the general population the mean
is 100, with a standard deviation of 15). Heyns explains the effects
of maternal abdominal decompression on the child’s early develop-
ment in terms of the reduction of intrauterine pressure, which
results in a more optimal blood supply to the fetus and also lessens
the chances of brain damage during labor. (The intrauterine
ressure on the infant’s head'is reduced from about 22 b to 8 [b.)
esults on children’s later 1Qs have not been published, but corre-
spondencewith Professor Heyns and verbal reports fromvisitors to
his laboratory inform me that there is no evidence that the 1Q of
these children is a Premably hltt;her heyond age 6 than that of
control groups.* If this observation is Confirmed by the proper
methods, it should not be too surprising in view of fhe negligible
correlations normally found between DQs and fater 10s. But since
abdominal decompression results in infant precocity, one may
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wonder_ to what extent differences in intrauterine pressure are
responsible for normal individual and group differences in infant
precocity. Negro infants, for example, are more precogious in
development E%s measured on the Ba?lley Scales) in their first year
or two than Caucasian infants _?Bay ey, 1965a). Infant precocity
would seem to be associated with more optimal intrautering and
Perm_atal conditions. This conjecture is cansistent with the finding
hat infants whose prenatal and perinatal histories would make them
suspect of some degree of brain damage show lower DQs on the
Bayley Scales than normal infants (Honzik, 1962%. Writers who
place great emphasis on the hypothesis of inadequate prenatal care
and complications of pregnancy to account for the lower average I1Q
of Negroes (e.g., Bronfenbrenner, 1967) are also Ob||%6d to explain
why these unfavorable factors do not also depress the DQ hbelow
avera?e in Negro infants, as.do such factors as bram,damaﬂe and
prenatal and infant malnutrition (Cravioto, 19662. Since all such
environmental factors should lower the heritability of intelligence
in any segment of the population in which they are h%pothesued to
play an especially significant role, one way t0 test the hypothesis
would be to compare the heritability of intélligence in tha se%ment
of the population for which extra environmental factors are hypo-
thesized with the heritability in other groups for whom environ-
mental factors are supposedly less accountable for 1Q variance.

A Continuum of Reproductive Casualty. A host of conditions asso-
ciated with reproduction which are Known to differ greatly across
socioeconomic levels have been_hypothesized as causal factors in
average intellectual differences. There is no doubt about the fact of
the greater prevalence in poverty areas of conditions unfavorable to
optimal pregnancy and safe delivery. The question that remains
unanswered'1s theamount of 1Q variance associated with these con-
ditions predisposing to reproductive casualty. The disadvantageous
factors most highly associated with social conditions are : pregnan-
cies at early ages, teenage deliveries, pregnancies in close succession,
a large number of pre?_nanc,les, and pregnancies that occur late in
the woman’s reproductive life (Graves, Freeman and Thompson,
1968). These conditions are related to low birth-weight, pre-
maturity, increased infant mortalltY, prolonged. labor, toxemia,
anemia, malformations, and mental deficiency in the offspring.
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Since all of these factors have a higher incidence in low socioecgno-
mic_groups and in certain ethiic groups (Negroes, American
Indians, and Mexican-Americans) in the United States, they
Probably account for some proportion of the group differences in
Q0 and"scholastic performancg, but just how much of the true
differences they maﬁ/ account for no one really knows at present.
|t is interesting that Jewish immigrants, whose offsprln(ll are usually
found to have a higher mean IQ than the_?_eneral population, show
fewer disadvantageous reproductive conditions and have the lowest
infant mortality rates of all ethnic groups, even when matched with
other immigrant and native-porn groups on general environmental
conditions ?Gr_aves etal., 1968). . _
_ Although disadvantageous reproductive factors occur differen-
tially in different segments of the population, it is not at all certain ;
how much they are responsible for the | ’g differences between social
classes and races. It is reported by the National Institute of Neuro-
logical Diseases and Blindness, for example, that when all cases of
mental retardation that can be reasonabI)(_ explained in terms of
known complications of pregnancy and delivery, brain damage, or
major gene and chromosomal defects are accounted for, there still
remain” 75 to 80 percent of the cases who show no such specific
causes and presumably represent just the lower end of the normal
po!% enic distribution of mtelllgence_ﬁResea,rch Profile No. 11,
19 ()J Buck (1968) has argued that it still remains to be proven that
a degree of neurological” damage is bound to occur among the
survivors of all situations which carry a high risk of perinatal
mortality and that a high or even a known proportion of mental
retardation can be ascribed to the non-lethal 8rade_s of reproductive
difficulty. A large study reported by Buck (1968) indicates that the
most common reproductive difficulties when occurring singly have
no significant effecton children’s intellectual status after ages 5, with
the one exception of pre-eclamptic toxemia of pregnancy, which
caused some cognitive impairment. Most of the complications of
pre[qnancy, it seems, must occur myltiply to impair intellectual
abifity. 1€1s as if the nervous system. is sufficiently homeostatic to
withstand certain unfavorable conditions if they occur singly.

Prematurity. The literature on the relationship of premature birth
to the child’s 1Q is confusing and conflicting. Guilford (1967), in
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his recent book on The Nature of Intelligence, for example, con-
cluded, as did Stoddard (1943%, that prematurity has no effect on
intelligence, Stott (1966), on the other hand, presents impressive
evidence of verz significant 1Q decrements associated with pre-
maturity. Probably the most thorough review of the subject | have
found, by Kushlick (1966), helps to resolve these COﬂﬂIC'[Iﬂ%
opinions. There is little 8uestlon_that Prematurlt has the stronges
known relation to brain dysfunction ofany reproductive factor, and
many of the complications of pregnancy are strongly associated with
the production of premature children. The crucial factor in pre-
maturity, however, is not prematurity Rer se, but low birth-weight.
_Blrth-welqh_t apparently acts as a thréshold variable with respect to
intellectual impairment. All studies, of birth-weight agree in‘show-
ing that the incidence of babies weighing less than 5F Ib increases
from higher to lower social classes. But only about 1 percent of the
total variance of birth-weight is accounted for by socioeconomic
variables, Race (fNegr_o versus white) has an effect on birth-weight
independently of socioeconomic variables. Neqro babies mature at
a lower birth-weight than white babies (Naylor and Myriantho-
Boulos, 1967). If prematurity is defined as a condition In which
nth-weqht is under 10’ the observed relationship hetween
prematurity and depression of the 1Q is due to the common factor
of low social class. Kushlick (1966, p. 14? concludes that it is onl
among children having blrth-wel_ghts under 3 Ib that the mean I
Is lowered, independently of social class, and more in boys than in
girls. The incidence of extreme subnormality is higher for children
with birth-weights under 3 or 4 |b, But when ongé does not count
these extreme cases (IQs below 50), the effects of prematurity or
low birth-weight - evenaslow as 3Ib- have avery weak relationship
to children’s Ig?s by the time they are of school age. The association
between very low Dirth-weight and extreme méntal subnormality
raises the question of whether the low birth-weight causes the
abnormalltr or whether the abnormality arises indépendently and
causes the low birth-weight, o
Prematurity and low Birth-weight have a markedly higher inci-
dence among Negroes than among whites. That bir -welqht
differences pér se dre not a predominant factor in Negro-white -
differences, however, is su%gested by the findings of astudx whic
compared Negro and white premature children matched for
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b_irth-yvei%ht. The Negro children in all weight groups performed
significantly less well on mental tests at 3 and 5 years of age than
})heSﬂVhlte children of comparable birth-weight (Hardy, 1965,

Genetic Predisposition to Prenatal Impairment. Dennis Stott (1960,
1966), a British Psycho_loglst, has adduced considerable evidence
forthe theorY that impairments qf the central nervous system occur-
rmq prenatally as a result of various stresses in pregnancy may not
be The direct result of adverse intrauterine factors but may result
indirectly from genetically determined mechanisms which are
tr%ered by prenatal stress of one form or another.

hy. shauld there exist a ?enetlc mechanism _?redlsposmg to
co_n?emtal |m%a|rmen,ts?, Would not such genes, | theP/ had &ver
existed, have been eliminated Iong| ago through natural selection?
It can be argued from considerable evidence in lower species of
mammals observable b zoqlogilsts today that. such a genetic
mechanism may have had survival valug forprimitive man, but that
the conditions of our present industrial society and advances in
medical_care have_diminished the biological “advantage of this
mechanism for survival ofthe human species. The argument is that,
because of the need to control population, there is a f%]enetlc provi-
sion within all sP_emes formultlgle impairments, which are normally
only potentialities, that can be triggered off by prenatal stress
associated with high population density, such as malnutrition,
fatigue from overexertion, emotional distress, infections, and the
like. The resulting congenital |mi)_a|r_ment would tend to cut down
the infant population, thereby re |evm?_the, pressure of population
without ap‘oreplably reducing the functioning and efficiency of the
young adults in the population. Stott (1966) has presented direct
evidence of an association between stresses ‘in the mother during
preqnancy and later behavioral abnormalities and learning problems
of the cliild in school. The imperfect correlation betiween such
pre-natal stress factors and 3|g_ns of congenital impairment
suggests that there are individual differences in genetic predisposi-
tion” to E)_renatal impairment. The hypothesis” warrants further
investigation. The Frenatal environmeént could be a much more
!)T e?gtant source of later 1Q variance for some children than for
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Mother-Child Rh Incompatibility. The Rh hlood factor can involve
possible brain-damaging effectsinasmall proportion of pregnancies
Wwhere the fetus is /*-positive and the mother is Rh-negative.
(M-ne?atlve has afre(iue_ncy of 15 percent in the white and "/ per-
centinthe Negro popu atlon.? The mother-child Rh incompatibility
produces significant physical ill-effects in only a fraction, of cases
and increases in importance in prananples beyond the first. The
general finding of slightly lower Qs in second and later born
children could™be related to Rh incompatibility or to similar, but as
yet undiscovered, mother-child biological incompatibilities. This
I clearly an area greatly in need of pioneering research.

Nutrition. Since the human brain attains 70 %ercent of its maximum
adult weight in the first }/ear after birth, it should not be surprising
that prenatal and infant nutrition can have significant effects on
brain development. Brain growth is IargeIY a Process of protein
synthesis. Durm? the prenatal period and the first postnatal year
the brain normally absorbs large amounts of protein nutrientsand
rows at the average rate of 1to 2 milligrams per minute (Stoch and
mSythe, 1963: Craviqto, 1966|). ,
evere undernutrition before 2 or 3 years of age, esPemaIIy a lack

of Protelns and the vitamins and minerals essential for théir ana-
bolism, results in lowered intelligence, Stoch and Smythe (r1963)
found, for example, that extremely malnourished South African
colored children were some 20 points lower in 1Q_than children of
similar parents who had not suftered from malnutrition. The differ-
ence between the undernourished group and the control group in
DQ and 1Q overthe a([]e_ range from™Lyear to 8 years was practically
constant. If undernutrition™takes a toll, it takes it early, as shown
by lower DQs at 1 year and the absence of any increase in the
decrement at later ages. Undernutrition occurring for the first time
in older children seéms to have no Fermanente ect. Severely mal-
nourished war prisoners, for example, function intellectually at their
expected level when they are returned to normal living conditions.
The study by Stochand Smythe, like several others (Cravioto, 1966;
Scrimshaw, 1968), also revealed that the undernourished children
had smaller stature and head circumference than the control
children. Although there is no correlation between intelligence and
head circumference in normally nourished children, there is a
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positive correlation between these factors ingroups whose numbers
suffer varying degrees ofundernutrition earlklm_ll e. Undernutrition
also incréases the correlation between in eI_Ilgence and physm_al
stature. These correlations provide uswith an indexwhich could aid
Epoengtudy of 1Q deficits due to undernutrition in selected popula-

One ofthe most interesting and pronounced psychological effects
of undernutrition is retardation in'the development of cross-modal
transfer or intersensory integration, which was earlier described as
characterizing the essence o_%(Scrl_m_shaw, 1968).

The earlier the age at which nutritional therapy is instituted, of
course, the more beneficial are its effects. But even as late as 2 years
ofage, againofasmuch as 18 1Q Pomts was produced by nutritional
|mProvements in a group of extremely undernourished children.
After 4 years of age, however, nutritional therapy effected no signi-
ficant ¢ an?e In I%) (Cravioto, 1966, p. 82).

These studies were done In countries where extreme under-
nutrition s not uncomman. Such gross nutritional deprivation is
rare in the United States. Butthere iS a least one study which shows
that some undetermined proportion of the urban population in the
United States might benefit substantially with respect to intellectual
development by improved nutrition. 1n Norfolk, Virginia, women
of low Socioeconomic status were given vitaminand mineral supple-
ments during pregnancy. These women gave birth to children who,
at4%/_ears ofage, averagied 8 points higher'in 1Q than a control group
of children whose mathers had been given placebos during preg-
nanc?/ (Harrell, Woodyard and Gates, 1955). Vitamin and mineral
supplements are, of course, beneficial in this way only when they
remedy an existing deficiency.

Birth Order. Order of hirth contributes a significant proportion of
the variance in mental ability. On the average, first-porn children
are superior in almost every wa%/, mentally and physically. This is
the consistent finding of many studies (Altus, 1 6%3/ but as yet the
Rhenomenon remains unexplained. (Rimland [1964, pp. 140-143]

as put forth some mterestmfg hygotheses to explain the superlorltP/
of the first-born.) Since the first-norn effect is found throughout all
social classesin man¥_ countries and has shown up in studies over the
past 80 years (it was Tirst noted by Galton), it isprobably abiological
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rather than a social-psychological phenomenon. It is almost cer-
tainly not a genetic effect. (1t would tend to make for sllgiht_ly |ower
estimates of heritability based on sibling comparisons.) 1t i$ one of
the sources of environmental variance in ability without any signi-
ficant Fostnatal environmental correlates. No_way is known for
gwmg ater-horn children the same advantage. The disadvantage of

eing later-born, however, isveryslight and shows up conspicuously
only’in the extreme upper tail of thé distribution of achievements,
For example, there Is a disproportionate number of first-born
individuals whose biggraphies appear in Who’s Who and in the
Encyclopedia Britannica.

SOCIAL CLASS DIFFERENCES IN INTELLIGENCE

Social class (or socioeconomic status {SESP should be considered as
a factor separate from race. | have tried 10 avoid using the terms
social class and race synqnymousl¥_ or mtercha_n?ea ly in my
writings, and | observe’this distinction here. Social, classes com-
pletely cut across all racial ?rou_ps. But different racial groups are
disproportionately represented, in different SES categories. Social

class differences refer to a socioeconomic continuum’ within racial

roups.
J ,ItFl)s well known that children’s 1Qs, by school age, are correlated
with the socioeconomic status of their parents. This is a world-wide
ghenomenon and has an extensive research literature gomP back
0 years. Half of all the correlations between SES and™children’s
RS_ reported in the literature fall between 0-25 and 0-50, with most
falling In the region of 0-35 to 0-40. When school children are
grouped by SES,the mean 1Qs of the %roups vary over a range of
one of two standard deviations (15 to 30 1Q points), depending on
the method of status classmcatlon,{EeIIs, etal., 1951). This relation-
ship between SES and |Q constitutes one of the most substantial
and least disputed facts in psychologP/ and education.

The fact that intelligence is corréfated with occupational status
can hardly be surprising in any society that supports universal Rubllc
education. The educational System and occupational hierarcny act
as an intellectual ‘screening’ process, far from perfect, to be Sure,
but discriminating enoughto create correlations of the magnitude
just reported. If each generation is roughly sorted out by these
‘screening’ processes along an intelligence continuum, and if, as has
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already been pointed out, the he_not?/pe-g_enotype correlation for
1Q isofthe order of 0-80 to 0-90, it is almost inevitable that this sort-
ing process will make for genotypic as well asphen_ot){plc differences
among social classes. It is therefore most unlikely that group_s
differing in SES would not also differ, on the average, in their genetic
endowment of intelligence. In reviewing the relevant evidence, the
British geneticist, C.”O. Carter (1966, p. 192) remarked, ‘Sociolo-
gists who doubt this show more ingenuity than judgment’. Sociolo-
?ISI, Bruce Eckland (1967), has elaborately spelled out the impor-
ance of genetic factors for understanding social class differences.

Few ifany students ofthis field today would regard socioeconomic
status per se as an environmental variable that primarily causes 1Q
differences. Intellectual differences between SES qrou S have
hereditary, environmental, and interaction components. Environ-
mental factors associated with SES differences apparentlkl_ are not a
major independent source of variance in intelligence. Identical twins
separated in the first months of life and reared in widely differing
social classes, for example, still show greater similarity in 1Q than
unrelated children reared together or than even siblings reared
together (Burt, 1966). The 103 of children adopted in mfancy[/ show
amuch lower correlation with the SES of the adopting parenis than
do the 1Qs of children reared by their own parents (Leahy, 1935).
The 10s of children who were réared in an orphanage from infancy
and who had never known their biological parents show approxi-
mately the same correlation with their biological father’s occupa-
tional'status as found for children reared by their biological parents
(0-23 vs. 0-24) (Lawrence, 1931). The correlation between the 1Qs
of children adopted in infancy and the educational level of their
biological mothers is close to that of children reared by their own
mothers (0-44), while the correlation between children’s 1Qs and
their adoR_tmg parents’ educational level is close to zero (Honzik,
1957). Children of low and high SES show, on the average, an
amount of regire,ssmn from the parental 1Q toward the mean of the
general population that conforms to expectations from a simple
legenjc model of the inheritance of intelligence (Burt, 1961).
When siblings reared within the same family differ 5|?n|f|cantly|n
intelligence, those who are above the family average fend to move
up the SES scale, and those who are below the family average tend
to move down (Young and Gibson, 1965). It should also bé noted
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that despite intensive efforts by ps?/chol_og_ists, educators, and socig-
logists to devise tests intended to eliminate SES differences in
measured intelligence, none of these efforts has succeeded gJensen,
1968¢), Theodosius Dobzhansky (1968a, p. 33), a geneticist, states

SOCIOECONOMIC DATA (1928) CORRELATIONS WITH MENTAL TEST SCORES BY AGE
BOYS GIRLS
Correlation Correlation

Age Level: "2 0 ey 4 -ZP T t———z}——l— 4I‘

Family Income
Composite Social Rating
Father's Education
Mother's Education--------

Father's Occupation —

10 o

17-18

figure 14, Correl%tions between cgig,dren’s mental %est scores, at
1 mont to 18 years, andtive Ingicators o arentf S0cI0-

elcé%né)gnlc status’at the time the chilaren were born. (Bayley,
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that ‘There exist some occupations or functions_for which only
extreme genotypes are suitable’. But surely this is not an all-or-
nothmg_ affair,"and we would expect by the same reasoning that
man?/ ifferent occupational skills, and not just those that are the
most extreme, would favor some genotypes more than others. To
be sure, genetic factors become more important at the extremes.
Some minimal level of ability is required for learning most skills.
But while you can teach almost anyone to play chess, or the piano,
or to conduct an orchestra, or to” write prose, you cannot teach
everyone to be a Capablanca, a Paderewski, & Toscanini, or a
Bernard Shaw. In asociety that values and rewards individual talent
?anndcemem’ genetic factors inevitably take on considerable impor-
SES differences, and race differences as well, are manifested not
only as differences hetween %roup means, but also as differences in
variance and in patterns of correlations among various mental
abilities, even on tests which show no mean differences between
SES groups (Jensen, 1968b). .
_ Another line of evidence that SES 1Q differences are not asuper-
ficial [g)henomenon IS the fact of a negative correlation between SES
and Developmental Quotient (DQ) (under 2 years of age) and an
increasing positive correlation between SES and 1Q (beyond 2 years
ofage), as shown in Figure 14 from a study by Nancy Bayley (1966).
(All" subjects in this study are Caycasian.) This” relationship is
especially mterestm? in view of the finding of a number of studies
that there is a negative correlation betweeén DQ and later 1Q, an
effect which is much more pronounced in boys than in girls and
Involves the motor more than the attentional-cognitive aspects of
the DQ (BaerP/, 1965b). Figure 14 shows that on infant aevelop-
mental scales, fower SES children actually have a ‘head start’ over
higher SES children. But this trend is increasingly reversed at later
ages as the tests become less motoric and are increasingly loaded
with a cognitive or g factor.*
il
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RACE DIFFERENCES

The |mf)ortant distinction between the individual and the population
must always be kept clearly in mind in any discussion of racial
differences’ in mental abilities or any behavioral characteristics.
Whenever we select a person for some special educational pur,?ose,
whether for special instruction in a grade-school class for children
with learning problems, or for a ‘gifted’ class with an advanced
curriculum, or for colleqe attendance, or for admission to graduate
training or a Professlona school, we are selecting an indiviqual, and
we are”selecting him and dealm_? with him &S an individual for
reasons of his individuality. Similarly, when we employ someone
or Rromote someone In his occupatian, or give some special award
or nonor to someone for his accomplishments, we are doing this to
an individual, The variables of social class, race, and national origin
are correlated so imperfectly with any of the valid criteria on which
the above decisions should depend, or, for that matter, with any
behavioral characteristic, that these background factors are irrele-
vant as a hasis_for dealing with individuals - as students, as
emloloyees, as neighbors. Furthermore, since, as far as we know,the
full range of human talents is represented in all the major races of
man and in all socioeconomic levels, it is unjust to allow the mere
fact of an individual’s racial or social bac giround to affect the
treatment accorded to him, All persons rightfully must be regarded
on the_basis of their individual %ua_lltles and merits, and all'social,
educational, and economic institutions must have built into them
the mechanisms for ms,ur_mg.a.nd maximizing the treatment of
persons according to their individual behavior, " _

I asociety conipletely believed and practiced the ideal of treating
every person as an individual, it would be hard to see why there
should be any problems about ‘race’ per se. There might still be
problems conce_rnln% poverty, unemployment, crime, and other
social ills, and. giventhe will, they could be tackled just as any other
problems that Tequire rational methods for solution. But'if this

defvelo%mental 1perlod. ilson concluged: ‘From.hedse results, it was
Inferred that | ?nt menta e\ﬁelopmen Was primarily etermlﬂed 6%/te
twins %e]netlc ueprint ang thaf, exce t|{1 nusual”cases, other Tactors
served ainly a supportive function” (p. 914).
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Bpél?lse%ﬁ]hy prevailed in practice, there would not need to be a ‘race

The question of race differences in intelligence comes up not when
we deal with individuals as individuals, but'when certain identifiable
groups or subcultures within the society are brought into comparison
with one another asqroups orpopulations. It is only when the groups
are disproportionately represented in what are commonly perceived
as the most desirable and the least desirable social and occupational
roles in a society that the question arises concerning average differ-
ences among groups. Since much of the_current m,kmq behind
civi] rights, fair employ{ment, and equality of educational oppor-
tunity %Ppeals to the fact that there isa disproportionate representa-
tion of ditferent racial groups inthe various levels ofthe educational,
occupational, and sqcioeconomic_hierarchy, we are forced to
examine_ all the Possmle reasons for this inequality among racial
groups in the attainments and rewards generaIIK valued by all
groups within our society. To what extent can such inequalitiés be
attribufed to unfaimess’in society’s multiple selection ?r,oce,sses?
(‘Unfair’ meaning that selection is influenced by intrinsicall
Irrelevant criteria, such as skin color, racial or national orlqln, tc;
And to what extent are these inequalities attributable 1o really
relevant selection criteria which apply equally to all individuals but
at the same time select disproportionately” between some racial
quoups because there exist, in fact, real average differences among

e groups - differences in the population distributions, of those
characteristics which are |nd|5ﬁutably relevant to educational and
occupational performance? This is” certainly one of the most
impartant questions confronting our nation toda%/. The answer,
which can be found only through'unfettered research, has enormous
consequences for the welfare ofall, particularly of minorities whose
plight Is now in the foreground of public atterition. A preardained,
doCtrinaire stance with regard to this issue hinders the achievement
of a scientific understandmg of the problem. To rule out of court
s0 to speak, any reasonable_hypotheses on purely ideological
grounds is to arge that static ignorance is preferable to increasing
our knowledge of reality. | strongly disagree with those who believe
in searchingfor the truth by sCientific means only under certain
circumstances and eschew this course in favor of |?norance under
other circumstances, or who believe that the resulfs of inquiry on
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some subdects cannot he entrusted to the_Publlc but should be kept
the guarded possession of a scientific elite. Such attitudes, in my
opirilon, represent adanger to free mguwy_and, consequently, in the
long run, work to the dlsadvanta?e ofsociety’s general welfare. ‘No
holds barred”is the best formula Tor scientific inquiry. One does not
decree beforehand which phenomena cannot be studied or which
questions cannot be answered.

Genetic Aspects of Racial, Differences. No one, to my knowledge
questions the role of environmental factors, including influgnces
from past history, in determining at least some of the variance
between racial groups in standard measures of intelligence, school
performance, and occupational status. The current literature on the
culturally disadvantaged abounds with discussion - some of it
factual, some of it fanCiful - of how a host of environmental factors
depresses coEmtlv_e development and performance. | recently co-
edited a book which is largely concerned with the environmental
a%pects of disadvantaged minorities (Deutsch, Katz and, Jensen
1968). But the possible importance of genetic factors in racial
behavioral differences has heen greatly ignored, almost to the point
of beln% atabooed subject, g_ust asweré the topics ofvenereal disease
and birth control ageneration orsoago. . | ,

M%/, discussions With a number of geneticists concerning the
question of a genetic basis of differences among races in mental
abilities have révealed to me anumber of ratherconswtentlyagireed-
upon points which can be summarized in general terms as follows:;
Any groups which have been geogi_raphlcally or socially isolated
from “one ‘another for many generations are ‘practically certain to
differ in their gene pools, and consequentl){]are_ likely to Show differ-
ences, in any phenotypic characteristics having high heritability.
This is practically axiomatic, according to the geneticists with whom
| have spoken. Races are said to be breeding populations’, which is
to say that matm?s_wnhm the group have a much higher probability
than'matings outside the_group. Races are more technically viewed
by geneticiSts as populations having different distributions of gene
frequencies. These %en_etlc differences are manifested in virtually
every anatomical, physiological, and hiochemical comparison one
can ‘make between re7presentat|\(e samples of identifiable racial
groups (Kuttner, 1967). There is no reason to suppose that the
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brain should be exempt from this generalization. (Racial differences
in the relative frequencies of various. blood constituents have
probably been the most thoroughly studied so far.)

But what about behavior? 11 it ‘can be measured and shown to
have a genetic component, it would be regarded, from a genetic
standpoint, as no ditferent from other human characteristics. There
seems to be little question that racial differences in genetically con-
ditioned behavioral characteristics, such as mental abilities, should
exist, just as Physwal differences. The real questions, 3_enet|usts
tell me, are not whether there are or are not genetic racial differences
that affect behavior, because there undoubtedly are. The p,roPer
g,uestl,ons to ask, from a scientific standpoint are: What is the

irection of the difference? What is the magnitude of the difference?
And what is the significance of the difference - medically, souaII?/,
educationally, or from whatever standpoint that may be relevant fo
the characteristic in %uestlon? A difference is important only within
a spemfl_c context. For example, one’s blood type in the ABO
system is unimportant until one needs a transfusion, And some
genetic differences are apparently of no importance with respect to
any context as far as anyone has been able to discover —for example
differences in the size and shape of ear lobes. The idea that all
genetic differences have arisen or persisted only as a result of
natural selection, by conferring some survival or"adaptive benefit
on their possessors, 1s no longer generally held. There appear to be
man}/ Penetlc differences, oy poIIymorphlsms, which confer no dis-
cernible advantages to survival.

Negro Intelligence and Scholastic Performance. Negroes in the
United States are dlsproportlon_atelyr reéu_resented among groups
identified as culturally or educationa I){ isadvantaged. This, plus
that fact that Negroes constitute by far the largest racial minority in
the United States, has for many years focused attention on Negro
intelligence. 1t is a subject with a now vast literature which has béen
gune recently reviewed by Dreger and Miller (1960, 1968?]and_ by

huey (1966{ whose 578-page Teview is the most comprehensive,

s B L i Sl
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covering 382 studies. The basic data are well known: on the average,
Negroes test about 1 standard deviation (15 10 points) below fhe
average of the white population in 1Q, and this finding is fairly
uniform acrossthe 81 gifferent tests of intellectual ability used inthe
studies reviewed by Shuey. This magnitude of difference gives a
median overlap of 15 percent, meaning that 15 percent of the Negro
population exceeds the white average. In terms of proportions of
variance, if the numbers of Negroes and whites were equal, the
differences hetween racial groups would account for 23 percent of
the total variance, but - an'important point - the differences within
groups would account for 77 percent of the total variance, When
gross socioeconomic level is controlled, the average difference
reduces to about 11 1Q points (Shuey, 1966, p. 519), which, it
should be recalled, is about the same spread as the avera?e differ-
ence hetween siblings in the same family. So-called ‘culfure-free’
of ‘culture-fair’ tests tend to give Neqroes sllghtIK lower scores, on
the avera%e than more conventional 1Q tests such as the Stanford-
Binet and Wechsler scales. Also, as a roup, Negroes perform
somewhat more poorly on those subtests which'tap abstract abilities.
The majority of studiés show that Negroes perform relatively better
on verbal than on nopverbal mtelllgence tests.. ,
In tests of scholastic achievement, also, Judglng from the massive
data of the Coleman study (Coleman et al., "1966), Negroes score
about 1 standard deviation (SD) below the average for whites and
Orientals and considerably less'than 1 SD below other disadvan-
taged minorities tested in the Coleman study - Puerto Rican,
exican-American, and American Indian. The"L SD decrement in
Negro performance is fairly constant throughout the period from
grades %through 1%. o . .
~ Anotner aspect of the distribution of 1Qs in the N_egr,o population
Istheir lesser variance in comparison to the white distribution. This
shows up.inmost of the studies reviewed by Shuey. The best single
estimate is dpro_bably the estimate based on'a large normative study
of Stanford-Binet 1Qs of Negro_school children in five South-
eastern states, by Kennedy, Van De Riet and White (1963). Th_ex
found the SD of Negro children’s 1Qs to be 124, as compared wit
164 in the white normative samRIe. The Negro distribution thus
gastqgl}/t_about 60 percent as much variance (i.e., SD?2) as the white
istribution.
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There is an increasing realization among students of the psycho-
Iog¥ of the disadvantaged that the discrepancy in_their average
performance cannot be completely or directly attributed to dis-
crimination or inequalities in educdtion. |t seems not unreasonable,
in view of the fact that rntellrgence variation has a large genetic
component, to hypothesize tha gnnetrc factors may play apart in
this picture.* BUt such an hypothesis is anathema to manK social
scientists. The ideathat the Iower average intelligence and scholastic
performance of Negroes could involve, not onlyenvironmental, but
also. genetrc factors has indeed been strongly denounced (e.g.
Pett] drq % i%é ). But it has been neither contradicted nor dis-
credited by eviaence.
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The fact that a reasonable hxpothesm has not_heen rlgorousIP/
proved does not mean that it should be summarll¥ dismissed. [t
only means that we need more appropriate research for putting it to
the'test. | believe such definitive research is entirely possible but has
notyetheen done, Soallwe are leftwith are various lines of evidence,
no one,of which is definitive alone, but which, viewed all together,
make it @ not unreasonable hypothesis that genetic factors are
strong%y implicated in the average Negro-white intelligence differ-
ence. The pr_eRonderance of the evidence is, in my ORInIOH,_ less
consistent with a strictly environmental hypothesis than with a
genetic hypothesis, which, of course, does nat exclude the influence
of environment or its interaction with genetic factors. _

. We can be accused of superficiality"in our thinking about this
issue, | believe, if we mmplg dismiss a Fenetlc hypothesis without
having seriously thought about the refevance of typical findings
such as the following:

Failure to Equate Negroes and Whites in 1Q and Scholastic Ability.
No one has yet produced any evidence based on a properly con-
trolled study to show that répresentative samples of Negro and
white childfen can be equalized in intellectual ability through
statistical control of environment and education.

Socioeconomic Level and Incidence of Mental Retardation. Since in
no. category of socioeconomic status (SES) are a majority of
childrenfound to be retarded in the technical Sense of having an |

below 75, it would be hard to claim that the degree ofenvironmenta
deprivation typically associated with lower-Class status could be

table 3 Estimated Prevalence of Children With IQs Below 75,
by Socioeconomic Status (SES) and Race given as
Percentages (Heber, 1968)

SES White Negro

High 1 05 3
2 08 14'%
3 yall 22-
4 31 3-8

Low 5 18 429
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resPonsmIe for this degree of mental retardation. An 1Q lessthan 75
reflects more than a fack of cultural amenities. Heber (1968) has
estimated on the basis of existing evidence that 1Qs below 75 have a
much higher incidence among Negro than among white children at
every level of socioeconomic status, as shown in Tahle 3. Inthe two
ghest SES cate?r?nes the estimated proportions of Negro and
ite children with 1Qs below 75, are in the ratio of 13-6t0 1. If
environmental factors Were mainly responsible for producing such
dlfferences one should expect a lesser Negro-white discrepancy at
the upper SES levels.* Other lines of evidence also show this not to
be the case. A genetic hypothesis, on the other hand, would predict
this effect, since the hlgher SES Negro offsp rm% would be reqres
sm% to a lower populafion mean than their'white counterparts in
and consequently a larger proportion of the lower tail of the
distribution of genotypes for Negroes would fall below the value

that ?enerally résults’in phenotypic 1Qs below 75
ndin rePorted bthIsonél%Y I5 also in Ime with this pre-

dtctlon He obtained the mean 1Qs of a large representative sample
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of Negro and white children.in a California school district and com-
ared"the two IgrouO,os within each of four social class categories:
1) professional’ and managerial, (2) white collar, (3) skilled and
semiskilled manual, and (4? lower class (unskilled, unemployed, or
welfare reC|p|ent55). The ‘mean 1Q of Negro children in the first
cat_egory_was 15-5 points below that of the corresgondlng white
children in SES category 1. But the Negro mean for SES 1was also
39 points below the' mean of white children in SES category 4.
(The 1Qs of white children in SES 4 presumably have ‘regresSed’
upward toward the mean of the white populatlon,?

Wilson’s data are not at¥p|cal, for they a?ree with Shuey’s (1966,
p. 520) summarization_of the total litérature up to 1965 on this
gomt. She reports that in all the studies which qroupe_d subjects by

ES, upper-status Negro children averaPe 2-61Q points below the
low-status whites. Shuey comments; ‘It seems improbable that
upPer and middle-class” colored children would have no more
culture o Fortumtles provided them than white children of the
lower and lowest class’, o

Duncan (1968, p. 69), also has presented striking evidence for a
much greater. ‘regression-to-the-mean’ (from Parents to their
children) for h;gh Status occupations in the'case of Negroes than in
the case of whites. None of these fmdln?s 1S at all _surpns,mg from
the standpoint ofa?,e_netlc hypothesis, of which an intrinsic feature
is Gabon’s ‘law of Tilial regression’. While the data are not neces-
sarily inconsistent with a”possible environmental interpretation,
they” do seem more puzzling in terms of S'[H(_)ﬂ%/ environ-
n%en_taldcausatlon. Such explanations often seem intemperately
strained.

Inadequacies ofPurely Environmental Explanations. Strictly environ-
mental explanations  of group differences tend to have ‘an ad hoc
quallt){. They are usually Rlausmle forthe situation the_Y are devised
to explain, bt often thex ave little gen_erallt?/ across situations, and
new ad hoc hypotheses have to be continually devised. Polntln? to
environmental differences between groups ‘is. never sufficient in
itself to_infer a causal relatlonsm? t0 %roup differences in intelli-
?ence._To takejust one example of this end,enc%/_qfsomal scientists
0 aftribute lower intelligence and scholastic ability to almost any
environmental difference that seems handy, we Can look at the
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evidence regarding the effects of ‘father absence’. Since the father is
absent in a’si nlflcantl¥ larger proportion of Negro than of white
families, the factor of ‘father absence’ has been frequently pointed
to in the literature on the dlsadvantagied as one of the causes of
Negroes’ lower performance on I%)_ tests and in scholastic achieve-
ment. Yet the two largest studies directed at obtaining evidence on
this very point - the only studies | have seen that are methodologi-
cally adequate - both conclude that the factor of ‘father absence’
versus ‘father P[esence’ makes no independent_contribution to
variance in intelljgence or scholastic achievement. The sample sizes
were so large in both of these studies that even a very S|I?ht de%ree
of correlation between father absence and the measures of cognitive
erformance would have shown up as statistically significant,
oleman (1966, p. 506) concluded: ‘Absence of a father in the
home did not have the anticipated effect on abllltyr scores. Overall
pupils without fathers performed at approximately the same level
as those with fathers - although there was some variation between
roups’ (grou%s referring to gieogra hical regions of the U.S.).
nd Wilson (1957, p. 177?conc uded trom his survey of a California
school district: ‘Neither’our own_data nor the préponderance of
evidence from other research studies indicate that father presence
or absence, per se, is related to school achievement. While broken
homes reflect the existence of social and personal problems, and
have some consequence for the development of personalltY, broken
home? do not have any systematic effect on the overall level of
school success.” .

The nationwide Coleman study (1966) included, assessments of a
dozen environmental variables and socioeconomic indices which are
generally thought to_be major sources of environmental influence
in determining’ individual and group differences in scholastic per-
formance - such factors as: reading. material in the home, cultural
amenities_in the home, structural integrity of the home, foreign
language in the home, pre-school attendanice, parents’ education,
parents’ educational desires for child parenfs Interest in child’s
school work, time spent on homework, child’s self-concept (self-
esteem), and o on, These factors are all correlated - in the expected
direction - with scholastic performance within each of the racial or
ethnic grouPs studied by Coleman. Yet, interestingly enough, they
are not'systematically correlated with differences between groups.
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For examlole, by far the most environmentally disadvantaged groups
in the Colemari study are the American Indians. On every environ-
mental index they average lower than the Negro samples, dnd overall
their environmental rating is about as far below the Negro average
as the Negro rating Is below the white average. (As pointed out Dy
Kuttner ([]1968, p. 707], American Indians_ are much more dis-
adv_antaged than' Negroes, or an¥ other minority agrou s in the
United States, on a host of other factors not assessed by Coleman,
such as income, unemployment, standards of health care, life
expectancy, and infant mortality.) Yet the American Indian ability
and achievement test scores average about half a standard deviation
higher than the scores of Negroes. The differences were in favor of
the Indian children on each of the four tests used by Coleman: non-
verpal intelligence, verbal intelligence, reading “comprehension,
and math achievement. If the environmental factors assessed by
Coleman are the major determinants of Negro-white differences
that many social scientists have claimed they are, it is hard to see
why such factors should act in reverse fashign in determining
differences between Negroes and Indians, especially in view of the
fact that within each group the factors are significantly correlated in
the expected direction with achievement.

Early Developmental Differences. A number of students of child
development have noted the developmental precocity of Negro
infants, particularly in motoric behavior. Geber (1958) and Geber
and Dean (1957) have reported this ?recqcny also in African infants.
It hardly appears to be environmental, since it is evident in 9-hour-
old infants. Cravioto (1966, p. 78) has noted that the Gesell tests of
infant behavioral development, which are usually considered suit-
able only for children over 4 weeks of age, ‘can he used with Younger
African, Mexican, and Guatemalan infants, since their development
at two or three weeks is similar to that of Western European infants
two or three times as old’. Bayley’s (1965a) study of arepresentative
sample of 600 American Négro infants Up to’ 15 months of age,
usmgfthe Bayley Infant Scales of Mental and Motor Development,
also Tound Negro infants to have significantly higher scores than
white infants, in their first year. The difference is largely attributable
to the motar items in the Bayley test. For example, about 30 percent
of white infants as compared with about 60 percent of Negro infants
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between 9 and 12 months were able to ‘pass’ such tests as ‘pat-a-
cake” muscular coordination, and ability to walk with help, to'stand
alone, and to walk alone. The highest scores for any_?roup on the
Bayley scales that | have found in my search of the literature were
obtained by Negro infantsin the poorestsections of Durham, North
Carolina, The older siblings of these infants have an average 1Q of
about 80. The infants up to 6 months of age, however, have a
Developmental Motor Quotient (DMQ) nearI)( one standard
deviation above white norms and a DeveIoRmentaI Q(ie. thenon-
motor items of the Bayley scalegof about half a standard deviation
ei%%ve wh;teb)norms( urham Education Improvement Program,

The DMQ, as pointed out previously, correlates negatively in the
white population with socioeconomic status and with later 1Q.
Since lower SES Negro and white school children are more alike in
1Q than are upper SES children of the two groups (Wllson,_19672,
one might expect greater DMQ differences in favor ofNe(iro Infants
In high“socioeconomic Negro and white samples than inTow socio-
economic samples. This, i just what Walters_(1967) found. High
SES Neqro infants significantly exceeded whifes in total score on
the Gesell developmental schedules at 12 weeks of age, while low
SES Negro_and white infants did not differ sl?nlflcan_tly_overall.
(The only difference, onasingle subscale, favored the white infants.)

It shotld also be noted that developmental quotients are usually
depressed by adverse prenatal, perinatal, and postnatal complica-
tions such as lack of oxygen, prematurity, and nutritional deficiency.

Another relationship of interest is the finding that the negative
correlation between MQ7 and later |Q is higher in boys than in
girls (Bayley, 1966, p. 12 )NBronfenbrenner (1967, p. 912) cites
evidence which shows that Negro boys perform relatively less well
in school than Negro girls; the sex difference is much greater than
is found_ in the whitepopulation. Bronfenbrenner (1967, p. 913)
says, ‘It is noteworth?/ hat these sex differences in achievement are
otiserved among Southern as well as Northern Negroes, are present
at every socioeconomic level, and tend to increase with age’.

Physiologiical Indices. The behavioral P_recocity of Ne?ro Infants 1s
also paralleled by certain ph smloglca indices of development. For
example, X-rays show that bone development, as indicated by the
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rate of ossification of cartilage, is more advanced in Negro as com-
pared with white babies o about the same socioeconomic back-
ground, and Negro babies mature at a lower birth-weight than
white babies %Naylor and Myrianthopoulos, 1967, p. 81?.,

It has also been noted that brain wave patterns in African, new-
born infants show greater maturity than is usually found in the
European newborn child &Nelson, and Dean, 19593/. This finding
especially merits further study, since there is evidence that brain
Waves have some reIatlonsh|P t0 1Q.(Medical World News, 1968)
and since at least one aspect of brain waves - the visually evoked
Rotentlal; has a vera/ significant qenetlc component, showing a

eritability of about 0-80 (uncorrected for attenuation) (Dustman
and Beck, 1965).

Magnitude of Adult Negro-White Differences. The Iar?est sampling
of Negro and white Intelligence test scores, resulied from the
administration of the Armed Forces Qualification Test (AFQTP to
a national sample of over 10 million men between the ages of 18
and 26. As of 1966, the overall failure rate for Ne%roeswas 68 percent
as compared with 19 percent for whites (U.S. News and World
Report, 1966). (The failure cut-off score that Ylelds these percen-
tages isroughly equivalent to a Stanford-Binet 1Q of 86.) Maynihan
E\l 65)[ has estimated that during the same period in which the

FQT was adminstered to these large representative samples of
Negro and white male youths, apéjrommately one-half of Negro
families could be considered as middle-class or above by the usual
sociogconomic criteria. So even if we assumed that all of the lower
50 Fercent of Neqroes on the SES scale failed the AFQT, it would
still mean that at'least 36 percent of the middle SES Negroes failed
the test, a failure rate almost twice as high as that of the white popu-
lation for all levels of SES. _ -

Do, such findings raise any questlon as to the plausibility of
theories that postulate exclusively environmental factors as suffi-
cient causes for the observed différences?

Why Raise Intelligence?

If the intelligence of the whole population increased and our 1Q
tests were standardized anew, the mean 1Q would again be made



170  Genetics and Education

e%ual to 100, which, by definition, is th_e_ave_ra?e for the population.
Thus, in order to speak sensibly of raising inelligence we need an
absolute frame of reference, and for simplicity’s sake we will use the
present distribution of I? as our reference scale. Then it will not be
meaningless to speak of the average 1Q of the population shifting
to valugs other than 100, . S
Would there be any real advantage to shifting the entire distri-
bution of intelligence’upward? One way to answer this_question is
to compare the educational attainmenits of children in different
schools whose 1Q distributions center around means, of sa%/, 85,
100, and 115. As pointed out earlier, there is arelationship befween
educational attainments and the occupations that are open to indjvi-
duals on leaving school. Perusal of the want-ads in any metropolitan
newpaper reveals that there are extremely fewjobs advertised which
are suitable to the level of education ‘and Skills typically found
below 1Qs of 85 or 90, while we see day after day in the want-ads
hundreds of jobs which call for a level of education and_skills
_tyglcall found among}_school graduates with 1Qs above 110. Thesg
jObs go eggln?_t_o be Tilled. The fact is, there are not nearly enough
minimally"qualified persons to fill them. o
. One may sensibly ask the question whether our collective national
intelligence is adequate to meet the growing needs of our increas-
ingly Complex industrial society. In a bygone era, when the entire
population’s work consisted almost completely of gatherln? or
producing food by primitive means, there was little need for a farge
number of persons with 1Qs much above 100. Few of the jobs that
had to be done at that time required the kinds of abstract intelligence
and academic training which are now in such seemingly shortsupPIy
in relation to the demand in our modern society. For'many years the
criterion for mental retardation was an IS below 70. In récent years
the National Association for Mental Retardation has raised the
criterionto an 1Q of 85, since an increasing proportion of persons of
more than 1 standard deviation below the average in 1Q are unable
to qet along occupationally in today’s world. Persons with Qs of 85
or less are finding it increasingly difficult to get jobs, any jobs,
because they are unprepared, for' whatever reason, to do the jobs
that need doing in this industrialized, technological economy.
Unless drastic_changes occur - in the population,”in educational
outcomes, or in the whole system of occupational training and
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selection - it is hard to see how we can avoid an increase in the rate
of the so-called ‘hard-core” unemployed. It takes more knowledge
and cleverness to operate, maintain, or repair a tractor than to till
afield by hand, and it takes more skill to write computer programs
thar%_ to operate an adding machine, and apparently the trend will
continue.

It has been argued by Harry and Margaret Harlow that ‘human
beln?s In our world today have no more, or little more, than the
absolute minimal intellectual endowment necessary for achieving
the civilization we know today’ (Harlow and Harlow, 1962, p. 34).
They depict where we wouldprobably be if man’s average genetic
endowment for intelligence had never'risen above the levelcorre-
spondingtolQ 75: “. . "the geniuseswould barelyexceed our normal
or average level: comparatively few would be équivalent in ability
to our average high school graduates. There would be no indivi-
duals with thie normal intellectual capacities essential for making
lr;najor_td,lscoverles, and there could be no civilization as we

now it,

It may well be true that the kind of ability we now call intelligence
was needed in a certain percenta[qe of thé human population for
our civilization to have arisen. Bufwhile a small minority - perhaps
only L or 2 percent - of highly gifted individuals weré needed to
advance civilization, the vast majority were able to, assimilate the
consequences of these acvances. It may take a Leibnitz or a Newton
to énven_ttthe calculus, but almost any college student can learn it
and use it.

Since intelligence (Imeanlngg) isnot the whole of human abilities,
there may be some fallacy and Some danger in making it the sine qua
non of fitness to play a productive role in modern society. We should
not assume certaini ability requirements for a job without estab-
lishing these requirements asafact. How often do employment tests
Civil “Service examinations, the requirement of a high school
diploma, and the like, constitute hurdles that are irrelevant to actual
performance on the job for which _the(}/ are intended as a screening
device? Before going overboard in deploring that fact that dis-
advantaged minority groups fail to clear many of the hurdles that
are set up for certain {obs, we should determine whether the educa-
tional and mental test barriers that stand at the entrance to many of
these employment opportunities are actually relevant. They may
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be relevant only in the correlational sense that the test predicts suc-
cess on the job; inwhich case we should also know whether the test
measures the ability actually required on the job or measures only
characteristics that ha_piJen to be correlated with some third factor
which i really essential for job, performance. Changing people in
terms ofthe really essential requirements of agivenjol mar be much
more feasible than trying to increase their abstract intelligence or
level of performance™ in“academic subjects so that they tan pass
irrelevant tests.

IQ GAINS FROM ENVIRONMENTAL IMPROVEMENT

Aswas pointed out earlier, since the environment acts as a threshold
variable with respect to 1Q, an overall increase in 1Q in a population
in which a great majority are ahove the threshold, such that most of
the 1Q variance is due to heredity, could not be expected to be very
large if it had to depend solely upon improving the environment of
the” economically disadvantaged. This is not to say that such
improvement isnot to be desired for its own sake or that'it would not
boost the_educational potential of many disadvantaged children.
An_unreallstlcallg high upper limit of whiat one could expect can he
estimated from figures given by Schwebel (1968, P 210). He esti-
mates that 26 loercento the children in the Ropula lon can be called
environmentally deprived. He estimates the frequencies of their
1Qs in_each portion of the 1Q scale; their distribution is skewed
with higher frequencies in the lower 1Q categories and an overall
mean I% of 90. Next, he assumes we could add 20, points to gach
deprived child’s 1Q by giving him an abundant environment. (The
figure of 20 1Q points comes from Bloom’s [1964, p. 89] estimate
that the effect of extreme environments on intefligence is about
20 1Q points,) The net effect of this 20-point boost inthe 1Q of every
deBrlved child would be an increase In the population’s'|Q from
100 to 105. But this seems to be an unrealistic fantasy. For if it were
true that the.1Qs of the deprived rouB could be raised 20 points by
a good environment, and_if Schwebel’s estimate of 26 percerit
correctly represents the incidence of deprivation, then the deprived
children would be boosted to an average IQ of 110, which is 7 paints
higher than the mean of 103 for the non-deprived population!
There is no reason to believe that the 1Qs of deprived children
given an environment of abundance, would rise to a higher level
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than the already privileged children’s 1Qs. The overall bgost in the
Populatlonl would probably be more like 1or 2 1Q points rather
han 5. (Another anomaly of Schwebel’s ‘analysis’is that after a
20-point 1Q boost is granted to the deprivéd segment of the
Populatlon, the only persons left in the mentally retarded range are
he non-deprived, with 7 percent ofthem below 1Q 80 as compared
with zero percent of the deprived!)

Fewer persons, however, are seriously concerned about whether
or not we could ap_Bremany boost the”1Q of the population, as a
whole. A more feasible and Urgent goal is to foster the educational
and occupational potential of the disadvantaged segment_ of the
population. The pursuit of this aim, of course, must involve
advances not_only in education, but in public health, in social
services, and in welfare and emPlo ment practices. In considering
all feasible measures, one must also take inventory of forces that may
be working against the accomplishment of amelioration. We should
not overlook the fact that social and economic conditions not only
have direct environmental effects, but |nd|rectldv can have bloloqlcal
consequences as well, consequences that could oppose attempts to
improve the chances of the disadvantaged to assume productive
roles in society.

POSSIBLE DYSGENIC TRENDS

In_one large midwestern city it was found that one-third of all the
children in classes for the mentally retarded (Ig less than 75) came
from one small area ofthe city comiprising only 5 percent ofthé city’s
Rop.ulatlon (Heber, 1968I). representative sample of 88 mothérs
aving at least one school-age child in the neighborhood showed an
average of 7-6 children [ier mother, In familiés of 8 or more, nearly
half the children over 12 years of age had I%s below 75 (Heber
Dever and Conr){, 1968). The authdrs note that not all low SES
families contributed equally tq the rate of mental retardation in this
area; certain specifiable families had a gr_eatl}/ disproportionate
number of retarded children, Mothers with 1Qs below 80, for
example, accounted for over 80 percent of the children with 1Qs
under §0. Completely aside from the hereditary implications, what
does this mean in view of studies of foster children which show that
the single most important factor in the child’s environment with
respect’to his intellectual development is his foster mother’s 1Q?
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This variable has been shown to make the largest independent contri-
bution to variance in children’s, 1Qs of any environmental factor
Burks, 1928). If the children in the neighborhoods studied by
eber, which are typical of the situation in many of our large cities,
have the great disadvantage of deprived environments, 1s it in-
afgroprlate to ask the same question that Florence Goodenough
(1940, p. 329) posed re ardln(I; causal factors in retarded Tennessee
mountain children: ‘Why are they so deprived?” W hen asubstantial
proportion of the children in & community suffer a deplorable
environment, one of the questions we need to'answer is who creates
their environment? Does not the ?enetlc Xenvironment interaction
work both ways, the genotype to some extent making its own
environment and that of its progeny? , ,
In reviewing evidence from™ foSter home studies on environ-
mental amelioration of 1Qs below 75 (the range often designated as
indicating cultural-familial retardation) Heber, Dever and Conry
(1968, p. 17) state: ‘The conclusion that changes in the I|va
environmentcan cause very Iar(l]e increments in 1Q for the cultural-
familial retardate is not warranted by these data,” =
. What |sprobablkl_ the Iar%_est study ever made of familjal influences
In mental, retardation (detined in"this study as 1Q less than 70
involved investigation of more than 80,000 relatives of a rouP_ 0
mentally retarded persons by the Dight Institute of Genetics,
Umversn(y of Minnesota éRee,d and Reed, 1965). From this large-
scale study, Sheldon and Elizabeth Reed estimated that about
80 percent of mentally retarded (I(% less than 70) persons in the
United States have a retarded Paren or anormal Barent who has a
retarded sibling. The Reeds state: ‘One inescapable conclusion is
that the transmission of mental retardation from parent to child i
by, far the most im 8oortant single factor in the persistence of this social
misfortune’ (p. 48). ‘The transmission of mental retardation from
one generation to the next, should, therefore, receive much more
critical attention than it has in the past. It seems fair to state that
this problem has been largely ignored on the assumption that if our
social agencies function better, that if everyone’s environment were
improved sufflmentl}/ then mental retardation would cease to be a
major problem’ (p, 77) o
n interesting sidelight of the Reeds’ study is the fmdmg that in
anumber of families in'which one or hoth parents had 1Qs below 70
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and in which the environment they provided their children was
deplo_rabI?/ deprived, there were a" few children of average and
superior [Q (as high as 130 or above) and superior scholastic per-
formance. From a genetic standpoint the occurrence of such
children would be expected. It is surprising from a strictly envirop-
mental standpoint. But, even though some proportion of the chil-
dren of retarded parents are obviously intellectually well endowed,
who would wish upon them the kind of environment typlcal_ly
Browded by retarded parents? An investigation conducted in

enmark concluded that “.... itisa very severé psychical trauma for
anormally ?_lfted child to grow up in‘a home where the mother is
mentally deficient’ (Jepsen and Bredmose, 1956, p. 209). Have we
thought sufficiently of the rights of children - of their rlght to be
born with fair odds against b_emg mentally retarded, not fo have a
retarded parent, and With fair odds in favor of haqu the genetic
endowment needed to compete on equal terms with the majorit
of persons in society? Can we reasonabI%/ and humanely oppose suc
rights of millions of children as yet not bom?

Is Our National Q. Decllnm??_lt has long_been known that there is
a substantial negative correfation (averaging about 0-30 in various
studies) hetween intelligence and family size and hetween social
class and family size (IAnastasL 1956). Children with many siblings,
on the average, have lower 1Qs than children in small families, and
the trend 1S especially marked for families of more than five
gGottesman, 1968). This fact once caused concern in the United
tates, and even more so in Britain, because of its aﬂparent implica-
tion of a declining 1Q in thefpopulatlon. |f more children are horn
to persons in thé lower half of the intelligence distribution, one
would correctIyPredlct adeclineinthe average 1Q ofthe population.
In @ number of arqe-scale studies addressed to the issue in Britain
and the United States some 20 years ago, no evidence was found for
ageneral decline in IQ (Duncan, 1952): The paradox of the apparent
failure of the ?enetlc prediction to be manifested was resolved to the
satisfaction of most ﬂenetlmsts by three now famous studies, one b

H|Igg|ns, Reed and Reed %19622), the others by Bajema (1963 1_966)y.
Allprevious analyses had been pased on Ig) comparisons of children
having different numbers of siblings, and this was their weakness.
The data needed to answer the question properly consist of the
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avera?e number of children born to all individuals at every level of
1Q. 1T was found in the three studies that if Rersonswnh very low
1Qs married and had children, they typically had a large numper of
children, But - it was also found that relatively few persons.in the
lower tail of the 1Q distribution ever married or produced children,
and so their reproduction rate is more than counterbalanced b

persons at the upper end of the 1Q scale, nearly all of whom marrg/
and have children. The data of these studies are shown in Figure 15.

ﬂ}o\sﬁ \ﬁho arﬁeer?g ness ¢E}Itati%s ote i elcnh t\évamsaljg]pthe
Blmogafré}atlons ip%éptweenfgr'tiwty n I&. d

_Inmy oRinion these studies are far from adequate to settle this
issue and thus do not justify complacency. The%_cannot be genera-
lized much beyond the particular generation which the data repre-
sent or to othér than the white poPuIatlon on which these studies
were based. The population sampled by Bajema (1963, 1966), for
example, consisted of native-born' American whites, predommantIY
Protestant, with above-average educational attainments, living all

risure 15, Mean number of children per adult individual (includin
|I(ﬁ j fch?eve of1Q, % Ie%
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or most of their lives in an urban environment, and having most of
their children before World War I1. Results from a study of this
population cannot be confidently generalized to other, quite dis-
similar segments of our national population. The relationship be-
tween reproductive rate and 1Q found by Bajema and by Higgins
et al., may very well not prevail in every population group. Thus
the evidence fo date has not nullified the "question”of whether
dys?enl,c trends are operating in some sectors. ,

IT this_ conclusion Is not Unwarranted, then our lack of highly
relevant information on this issue with respect to our Negro popula-
tion s deplorable, and no one should be more concerned about it
than the Negro community itself. Certain census statistics suggest
that there mlght be forces at workwhich could create andwiden the
genetic aspect of the average difference in ability between the Ne_%ro
and white populations, in the United States, with the -FOSS' le
consequence that the improvement of educational facilities and
increasing equality of opportunity will have a decreasing probability
of producing equal achievement or contmumtg gains in the Negro
population’s” ability to complete on equal ferms. The relevant
statistics have beenpresented by Moynihan i1966)._The differential
birthrate, as a function of socipeconomic status, is greater in.the
Negro than in the white population. The data showing this relation-
shlbp for one repres,entatlve alge-group from the US. Census of
1960 are presented in Figure 6.~ _

Negro middle- and upper-class families have fewer children than
their White_counterparts, while Negro lower-class families have
more. In 1960, Negro women of ages 35 to 44 married to unskilled
laborers_had 4-7 Children as compared with 3-8 for non-Negro
women in the same situation. Negro women married to professional
or technical workers had only 1-9 children as compared with 2-4 for
white women in the same cirCumstances. Negro womenwith annual
incomes below $2000 averaged 53 children, The Poverty rate for
families with 5 or 6 children’is 3" times as hl%h as that for families
with one or two children (Hill and Jaffe, 1960). That these fI?UfES
have some relationship to intellectual ability is seen in the fact that
3out of 4 Negroes failing the Armed Forces Qualification Test come
from families of four ormore children, o

Another factor to be considered is average generation time,
defined as the number of years it takes for the parént generation to
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reproduce its own number. This period is 5|gn|f|cantl¥ less in the
Negro than in the white population. Also, asnoted in the study of
Bajema (1966), generation Iengith I inversely related to educational
attainment and occupational status; therefore a,%rou with shorter
generation length is more likely subject toapossible dysgenic effect.

rioure 16, Average number of children per woman 25 and29r¥§ars,of
age, married once, with hus andgresent,b rF and socio
tigoggsmc status. From 1960 U.S. Census. (After Mitra,

_ Much more thought and research should he g{lven to the educa-
tional and social implications of these trends for the future, Is there
a danger that current welfare policies, unaided by eu emcforemght
could”lead to the fg%enetlc enslavement of a substanial segment of

e possible consequences of our failure Seriously

our population? T
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to study these questions may well be viewed by future generations
as our Soclety’s greatest injustice to Negro Americans.

Intensive Educational Intervention

We began with mention of several of the major compensatory
education programs and their general lack of success in boosting the
scholastic performance of disadvantaged children. It has Deen
claimed that such mammoth programs_have not been adequately
pinpointed to meeting specific, fine-grained cultural and cognitive
needs of these children and therefore should not be expected to
produce the gains that could result from_more intensive and more
carefully focused programs in which maximum cultural enrichment
and instructional mgenuny are lavished on asmall group of children
by a team of experts. _ . .

The scanty evidence available seems to bear this out. While
massive compensatory pro%_rams have produced no appreciable
gains in inte Ilqence or achievement E)as noted on pp. 2-3), the
majority of small-scale experiments in boosting the 1Q and educa-
tional performance of dlsa_dvanta?ed children Rave produced signi-
ficant ?ams. It is interesting thal the magnitude of claimed gains
generally decreases as one proceeds front reports in the popular
press, to'informal verbal reports heard on visits at research sites and
In private correspondence, to papers read at meetings, to published
papers without presentation of supporting data, and to published
papers with supporting data. | will confine my review to some of the
malgor studies In the last category.

Irst, some general observations.

Magnitude of Gains. The magnitude of 1Q and scholastic achieve-
ment gains resulting from enrichment and cagnitive stimulation
programs authentically range between about 5'and 20 points for
10s,. and between about one-half to two standard deviations for
specific achievement measures (reading, arithmetic, spellln?, etc.).
Heber (1968) reviewed 29 intensive pre-school programs for dis-
advantaged, children and found they resulted in an average gain in
|Q (at thie time of children’s leaving the pre-school program) of be-
tween5and L0points; the average gain was about the same for chil-
dren whose initial 1Qs were below™90 as for those of 90 and above.
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The amount of gam IS related to several factors. The intensity
and specificity of the instructional aspects of the program seem to
make a differénce. Ordinary nurser_Y school attendance, with arather
diffuse enrichment program hutwith little effort directed at develop-
ment of specific goqnlt_lve skills, generally results in a gain of 50r 6
1Q points in typicd dlsadvanta?ed_Pre-_schoolers. |f special cogni-
tive training, especially in verbal skills, is added to the program, the
average gain is about 10 points -_sll%htly more or less depending
on the amount of verbal content in the fests. Average gains rarely
go above this, but when the program is extended beyond the class-
room into the child’s home, and there is intensive instruction
in_specific skills under short but highly attention-demandin
daily sessions, as in the Bereiter-Engelmann program (1966
aboutt a third of the children have shown gains of as much as 20
oints.

P Aver%ge gains of more than 10 or 15 points have not been
obtained on‘any sizeable grouPs or been shown to persist or to be
replicable in similar groups, although there have been claims that
average gains of 20 0r more points can be achieved b removmgi
certain cultural and attitudinal barriers to learning. The actua
evidence, however, warrants the caution expressed by Bereiter and
Engelmann (1966, p, 7): *“Miracle cures” ofthis kind are sometimes
claimed to work with" disadvantaged children, as when a child is
found to gain 20 points or so in |Q after a few months of pre-school
experience. Such enormous gains, however, are hlgh_ly suspect to
anyone who is familiar with mental measurements. Tt i a fair guess
that the child could have done aswell on the first test except that he
misinterpreted the situation, was frightened or agitated, or was not
used to respondmglto instructions. Where genuine learning is con-
cerned, enormous leaps simply do not occur, and leaps of any kind
do_not occur without sufficient cause.” ,

The initial 1Q on entering also has some effect, and this fact may
be obscured if various studies are coarsely ?rouped. Bereiter and
Engelmann (1966, p. 16), in analyzing results from eight different
Pre-_sc_hools for cultura I¥ disadvantaged children that followed
raditional nursery school methods, concluded that the children’s
average gain in 10 is halfthe way from their initial 1Q level to the
normal [evel of 100. This rule was never more than 2 points in error
for the studies reviewed. This same amount of 1Q gain is generally
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noted in disadvantaged children during their first year in regular
kindergarten (Brison, 1967, p. 8). o _

| have found no evidence of comparable gains in non-disadvan-
taged children. Probably the exceedingly meager gains in some
apparently excellent pre-school programs for the ‘disadvantaged’
are attributable to the fact that the children in them did not come
from asufficiently deprived home background. Such can be the case
when the children are admitted to the program on the basis of ‘self-
selection’ by their parents. Parents who seek out a nursery school
or volunteer their children for an experimental pre-school are more
apt to have provided their children with asomewhat better envirgn-
ment than would be t¥p|_cal for a randomlgl selected group of dis-
advantaged children. This seems to have Deen the case in Martin
Deutsch’s intensive Pre_—school enrichment program at the Institute
of Developmental Studies in New York (Powledge, 1967). Both the
experimental group (E) and the self-selected control groups &Css)
were made up of Negro children from a poor neighborfiood'in New
York City whose parents_aPplled for their admission to the pro%ram.
The E group received intensive educational attention in what is
overall the most comprehensive and elaborate enrichment ro%_ram
| know of. The Cssgroup, of course, received no enriched education.
The initial averagé Stanford-Binet I(?s of the E and CSgruns
were 93-32 and 94-69, respectively. Atter two years in the enric
ment program, the E ﬁ]roup had a mean 1Q of 95-53 and the Css
g_rou_P had 96-52. Both pre- and post-test differences are non-
significant. The enrichment program continued for a third year
through the first grade. For the children inthe E group who had'had
3years of enrichment, there was a mgnlflcant ain over the C group
of 8 months in reading achievement by the end of first grade, ascore
above national norms. This result i$ in keeping with the general
finding that enrichment shows a greater effect on scholastic
achievement than on 1Q per .

Many studies have employed no control group selected. on exactly
the sanje basis as the expefimental group. This makes it virtually
impossible to evaluate the effect of the treatment on pre-test - post-
test gain, and the problem is made mare acute by the fact that
enrichment studies often pick their subjects on thé basis of their
being below the averaqe 1Q of the population of disadvantaged
children from which they are selected. This makes statistical
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regression a certainty - the %roup’s mean will increase b}/ an appre-
ciable amount because of the imperfect correlation between test-
retest scores over, say, a one-year interval. Since this correlation is
known to be considerably lower in younger than in older children,
there will be considerably greater ‘gain’ due to regression for
%ounger rou_i)s of children. The net results of selecting especially

ackward children on the basis of |Q is that a gain in [Q" can be
predicted which isnotat all attributable to the educational treatment
given to_the children. Studies using control groups nearly_ always
show this gain in the control group, and only by subtracting the
control group’s gain from the experimental fqroup’s %am can we
evaluate the magnitude of the treatment effect. Only the gain over
and ahove that attributable to regression really counts.

Stdl another factor is involved'in the inverse relationship gener-
ally found between children’s age and the size of 1Q ?ams_ in an
enrichment program. Each singlé item ?ott,en right in‘a test like the
Stanford-Binet adds increasingly smaller increments to the 1Q as
children get older. Each Stanford-Binet test item, for example, is
worth 2 months of mental age. At 4 years of age gettin kust two
additional items right will boost an Ié of 85 up t0 93. The same
absolute amount of improvement in test performance at 10 years of
agewould boostan 1Q of 85 up to only 88. T he typical range of gains
found in pre-school enrichment pro?rams, In the age range of 4106,
are about what would be expected from passm% an additional two
to four items in the Stanford-Binet. This amount of gain should not
be surprising on a test which, for this age range, consists of items
rather similar to the materials and activities traditionally found in
nursery schoals - blocks, animal pictures, puzzles, bea stnn[qmg,
copying drawings, and the like. 1 once visited an experimental pre-
school using thé Stanford-Binet to assess pre-test - loost-test gdins,
in which some of the Stanford-Binet test materials were openly
accessible to the children throulghoutthelr time inthe school as part
of the enrichment paraphernalia. Years ago Reymert and Hinton
(1940) noted this ‘easy %am’ in the 1Qs of culturally disadvantaged
Bre-schoolers on tests depending on specific information such as

eing able to name parts of the body and knowing names of familiar
objects. Children who have not picked up this information at home
get it quickly in nursery school and kindergarten.

In addition to these factors, something else operatesto boost scores
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5to 10points from firstto second test, provided the first test is really
the first. When | worked in a psygholo?lca_l clinic, I had to give
individual infelligence tests to a variety of children, a HOOd many of
whom came froni an impoverished background. Usually I felt these
children were really brighter than their' 1Q would indicate. They
often_appeared_ inhibited in their responsiveness in the testing
situation on their first visit to m¥ office, and when this was the case
| usually had them come in on two or four different days for half-
hour seSsions with me in a ‘play therapy’ room, in which we did
nothing more than get better acquainted by playing ball, using
flnger paints, drawing on the blackboard, making things out of clay;
and so forth. As soon as the child seemed to be completely at honie
in this setting, | wouldretest him on a parallel form of the Stanford-
Binet. A boost in 1Q of 8 or 10 points or so was the rule; it rarely
failed, but neither was the gain very often much above this. So I am
inclined to doubt that 1Q gains up to this amount in young dis-
advantaged children have much of an?/thlng t0.do with changes in
ability. They are largely a result simp 8{ of gettln? amore acCurate
1Q by testmg_u,nder_ more optimal conditions. Part of creating more
optimal conditions in the case of disadvantaged children congists of
giving at least two tests, the first only for practice and for letting the
child %et to know the examiner. | would put very little confidence in
a single test score, especially if it is the child’s first test and more
especially if the child'is from a poor background and_of a different
race from the examiner. But | also helieve it is possible to obtain
accurate assessments of a child’s bility, and | would urge that
attempts to evaluate pre-school enrichnient pro?rams measure the
gains against initially valid scores, If there is not evidence that this
precaution has been taken, and if there is no control_group, one
might as well subtract at least 5 points from the gain scores as
having little or,nothm? to do with real intellectual growth.

It iS interesting that'the 1Q gains typlcally found'in enrichment
Programs are of about the sameé magriitude and durability as those
found in studies of the effects of direct coaching and_practice on
intelligence tests. The average 1Q gain in such studies is about
9 or 10 points (Vernon, 1955.

What Is Really Changed When We Boost 1Q? Test scores ma}i
increase after special educational treatment, but one must then as
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which components of test variance account for the gain. Is it g that
ains, or is it something less central to our concept of intelligence?
e will not know for sure_until someone does a factor analysis of
Pre- and post-test scores, including a number of ‘reference” tests
hat were not a part of the pre-test hattery. We should also factor
analyze the tests at the item level, to see which types of test items
refléct the most gain. Are they the items with the highest cultural
loadings? It is worth noting that the studies showing authentic gains
used tests which are relatively high.in cultural loading. | have found
no studies that demonstrated Qains in relatively noncultural or
nonverbal tests like Cattell’s Culture Fair Tests and Raven’s
Progressive Matrjfes._ . . : .
Furthermore, 1T gain consists of actual improvement in cognitive
skills rather than of acquisition of simple information, it must be
asked whether the gain in skill represents the intellectual skill that
the test normally measures, and which, because of the test’s high
heritability, presumably reflects some |m_?ortant, bIO|OPIOa||y based
aspect of mental development. Let me cite one example. In"a well-
known exP_erlment Gates and Taylor (1925) gave yourég children
_dally_ﬁrac ice over several months'in repeating auditory digit series,
ust like the digit span subtests in the Wechslér and Stanford-Binet.
he practice resulted in a marked gain in the_children’s digit span,
equivalent to an 1Q gain of about 20 points. But when the Children
were retested after an interval of 6 months without practicing digit
recall, their digit performance was precisely at the level expected
for their mental age as determined by othér tests. The [qalns had
been lost, and thé dIPI'[ test once again accurate_I%/ reflected the
children’s overall level'of mental development, as it did before_the
practice period. The well-known later ‘fadm%’ of 1Q gains acquired
earéy in enrichment programs may be a similar phenomenon.
. But there is another phenomenon that probably is even more
[m,P_ortant as one of the factors workmgi against the persistence of
initial qalns. This isthe so-called ‘cumulative deficit’phenomenon,
the fact that many children called disadvantaged show a decline in
1Q from pre-school age through at leastelementary school. The term
‘cumulative deficit’ may not be inappropriate in its connotations
with respect to scholastic attainment, but it is probabIY a mlsleadm%
misnomer when applied to the normal ne%atlv_el accelerated growt
rate of developmental characteristics such as intelligence. The same



How Much Can We Boost IQ and Scholastic Achievement? 185

phenomenon can be seen in growth curves of statyre, but ng one
would refer to the fact that some children gain hEIth at a slower
rate and level off at a lower asymRtote as a_cumulafive deficit’. In
short, it seems likely that some of the loss in initial ?ams Is due to the
more negatlvel_¥ accelerated growth curve for intelligence in dis-
advantaged children and is not necessarily due to waning or dis-
continuance of the instructional effort. The effort required'to boost
I % from 80 to 90 at 4 or 5years of age is miniscule compared to the
effort that would be required by age 9 or 10. ‘Gains’ for experi-
mental children in this range, iri fact, take the form of superiority
over a control group which has declined in 1Q; the‘enriched’group
is simply prevented from falling behind, sothére is no absoluté gain
in 1Q, but only an advantage relative to a declining control group.
Because of the apparently ephemeral nature ofthe initial gains seen
In pre-school pro%[ams, judgments of these programs’ effectiveness
in making a signiticant impact on intellectual development should
be based on long-range results. _
. Afurther stepin proving the effectiveness ofa particular program
IS to demonstrate that it can pe applied with comparable success by
other individuals in other schools, and, ifit is to be practicable on a
large scale, to determine if it works in the hands ot somewhat less
inspired and less dedicated practitioners than the few who griginated
it or first put it into practice on a small scale. As an example of what
can happen when a small-scale project gets translated to a large-
scale one, we can note Kenneth B. CIark’sg(l963, p. 160) enthusiastic
and optimistic description ofa ‘total push’ intensive c,om(s)ensatory
prolgram,whlch orlgi(ma,ted in one school serving disadvantaged
children in New York City, with initially encouraging results. Clark
said, “These positive resufts can be dupllcated in every school of this
type’. In fact, it was tried in 40 other New York schools, and
became known as the Higher Horizons program. After three years
ofthe program the childreén in it showed no ?alnswha_te\/erand even
averaged slightly lower in achievement and 1Q than similar children
in ordinary schools (U.S. Commission on Civil Rights, 1967, p. 125).
Finally,"little is known about the range of IQ most likely to show
&e_nU|ne gains under enrichment. None of the data | have seen in
IS area Permlts any clear gu_dgment on this matter. It would be
unwarranted to asstme at this time_that special educational pro-
grams push the whole 1Q distribution up the scale, so that, for
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example, they would yield a higher percenta%e of children with 1Qs
higher than two standard deviations above the mean. After a ‘tofal
push’ program, 1Qs, ifthey change atall, may no longer be normally
distributed, so that the gains would.not much affect the frequencies
at the tails of the distribution. We simply do not know the answer to
this at present, since the relevant data are lacking.

Hothouse or Fertilizer? There seemsto be little doubtthata deprived
environment canstunt intellectual development and that immersion
Ina %ood environment in early childhood can largely overcome the
effects of deprivation, permitting the individual’s genetic potential
to be reflected in his performance. But can special enrichment and
instructional procedures go begyond the prevention or amelioration
of stunting? AsVandenberg %1 68, p. 49) has asked, doesenrichment
actin a manner similar to a hothouse, forcing an early bloom which
Is nevertheless no different from anormal bloom, or does it act more
like afertilizer, Broducm% bigger and better yields? There_can be
little question about the hothouse aspect of éarly stimulation and
instruction. Within limits, children can learn many things at an
earlier age than that at which they are normaIIY taught in school.
This is especially true of forms, of associative learning which are
mainly a function of time spent in the learning activity rather than
of the' development of more complex cognitive structures, While
most children, for example, do not learn the alphabet until 5 or 6
years of age, they are fully capable of doing so at about 3, but it
Simply requwes more timé spent in learning. The_cognitive struc-
tures Involved are relatively simple as compared with, say, learmning
to copy a triangle or a diamond. Teaching a 3-year-old to co,oy a
diamond is practically impossible; at 5 it 1s extremely difficult; at
7 the child aﬂpare_ntly needs no ‘teaching’- he copies the diamond
easily. And the childof 5 whq has been taught to cop)( the diamond
seems to have learned _som_ethm(I; different from what the 7-%/ear-,old
*knows” who can do_it without being ‘taught’. Though the final
performance of the 5-year-old and the 7-year-old may look alike,
we know that the cognitive structures underlying their performance
are different. Certain basic skills can be acquired either associatively
by rote learning or cognitively by conceptual learning, and what
superficially ma%/ appear to be the same performance may be ac-
quired in pre-schoolers at an associative level, while at a conceptual
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level in older children. Both the 4-year-old and the 6-year-old may
know that 2+2 = 4, but this kiowledge. can be dssociative or
cognitive. Insufficient attention has been"given in pre-school pro-
grams so far to the shift from associative to cognitive Iearnlngz. he
pre-schooler’s capacity for associative learning'is already quite well
developed, but his_cognitive or conceptual capacities are as yet
rudimentary and will undergo their Rerlod of most rapid change
between about 5and 7 years of age (White, 1965). We need to know
more,about what children can Iearn before age 5 that will transfer
P-OS'“Ve'P’ to later learning. Does learning something on an associa-
t|veI IleveI ?facmtate or hinder learning the'same contént on a concep-
ual level’

While some pre-school and compensatory programs have
demonstrated earlier than normal learning of certain skills, the
evidence for acceleratln? cog{nltlve development or the speed of
learning is practically nif. But usually this distinction is not made
between sheer performanceandthe nature of the cognitive structures
which support the gains in performance, and so the research leaves
the issue In doubt. The answerto such questionsisto be found inthe
study of the kinds and amaunt of transfer that result from some
specific Iearnln?. The caPauty for transfer of training Is one of the
essential aspects of what we mean by intelligence. The 1Q gains
reported in enrichment studies appear to_be gains more in what
Cattell calls ‘cr){stalllzed’, in contrast to ‘fluid’, intelligence. This
IS not to sa?/ that gains of this type are not highly worth while. But
having a clearer conception of just what the ?am_s consist of will
give us a better idea of how they can be most effectively followed up
anﬁ_of whatt can be expected of their effects on later"learning and
achievement,

Specific Progirams. Hodges and_Spicker %1967), have summarized a
number of the more substantial pre-school intervention studies
designed to improve the intellectual capabilities and scholastic
gggﬁ]es?esof disadvantaged children. Here are some typical

Thg Indiana Project focused on deprived Appalachian white
children 5Iyears ofage, with 1Qs in the range of 500 85. The child-
renspent Tyear inaspecial kindergarten with astructured program
designed to remedy specific diagnosed deficiencies of individual
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children in the areas of language development, fine motor coordina-
tion, concept formation, and socialization. Evaluation extended over
2 years, and gains were measured against three control grouPs:
reqular kindergarten, children who Stayed at home during the
kindergarten year, and children at home in another similar com-
munity. The average gain (measured against all three controls) after
2 years was 10-8 Iq points on the Stanford-Binet (final 1Q 97-4) and
4- 4IQ points on the Peabody Picture Vocabulary Test (final 1Q

90-4).

_The Perry Pre-school Project at Ypsilanti, Michigan, also was
directed at disadvantaged pre-school children with "1Qs between
50 and 85. The program was aimed at remedying lacks Iar%ely inthe
verbal prerequisites for first-grade learning and involved the parents
aswell as the children. There was a significant %aln 0f 8-9 1Q points
in the Stanford-Binet after 1year of the pre-school, but by the end
of second grade the exPerlmentaI group exceeded the controls, who
had J%_ad nto pre-school attendance, by only 1-6 1Q points, a non-
significant gain.

he Ear? Training Projectunder the direction of Gray and Klaus
at Peabody College is described asamultiple intervention program,
meaning that in included not only pre-school enrichment buf work
with the disadvantaged children’s mothers to increase their ability
to stimulate their Child’s cognitive development at home. Two
experimental groups, with two and three summers of pre-school
enrichment experience in a special school plus home visits by the
training staff, experienced an average gain, 4 years after the start of
the program, of 7-2 1Q points over & cantrol group on the Stanford-
Binet (final 1Q of E group was 93-6).

The Durham Education Improvement Program %1966-1967b) has
focused on pre-school children from impoverished homes, "The
basic assumption of the program is stated as follows; ‘First,
Durham’s disadvantaged youngsters are considered normal at birth
and potentially normal academic achievers, though they are fre-
quently subjected to conditions ]eopardlzm? théir physical and
emotional health. 1t is further assumed that they adapt to their
environment according to the same laws of learning which apply to
all children.” The program is one of the most com_Prehensw_e and
intensive efforts Oyet made to |mRrove the educability of children
from backgrounds of poverty. The 1Q gains over about an 8t0 9
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months’ interval for various groups of pre-schoolers in the program
are raw pre-post test gains, not ?alns over a control grouB., he
average 1Q gains on three different tests were 5-32 FPeabody icture
Vocabular )9,2-62 (Stanford-Binet), and 9-27(Wec sIerIntelllgence
Scale for children). Tn most cases, 1Qs changed from the 80s fo the

5.
The well-known_ Bereiter-Engelmann (1966) program at the
University of llinois is probably the most sharply focused of all.
It aims not at all-round enrichment of the child’s experience but at
teaching specific cognitive skills, particularly of a logical, semantic
nature %as_ contrasted with more diffuse ‘verbal _stlmulatlon’z_. The
emphasis is on information processing skills considered essential for
school learning. The Bereiter-Engelmann pre-school is said to be
academically Oriented, since each day thro_ugihou,t the school year
the children receive 20-minute periods of intensive instruction in
three major content areas - language, reading, and arithmetic. The
Instruction, in small gr,ouP,s, expllcnfy Involves maintaining a h'IPh
level of attention, mativation, and participation from every child.
Qvert and emphatic_repetition by the children are important ingre-
dients ofthe instructional process. The pre-post gains (not measured
against a control 8grouip(? in Stanford-Binet 1Q over an 18 months’
Rerlod are ahout 8'to 10 points. Larger gains are shown in tests that
ave clearly identifiable contentwhich can reflect the areas receiving
i{)e_cl,f!c instruction, such as the Hlinois Test of P_sycholmgmstlc
bilities and tests of reading and arithmetic (Bereiter and Engel-
mann, 1968?. The authors note that the gains are shared about
equally by all children. , _
Bereiter and Engslmann, correctly, | believe, put less stock in the
1Q gains than in the gains in scholastic performance achieved by
the Children, in their program. They comment that the children’s
1Qs were still remarkably low for children who performed at the
academic level actually dttained in the Program. Their scholastic
R_erform_ance was commensurate with that ofchildren 10or 20 points
igher in 1Q. Such is the advantage of highly focused training - it
can significantly boost the basic skills that'count most. Bereiter and
Engelmann (1966, p. 54) comment, .. to have taught childrenin a
two-hour period Per day enough over a broad area to bring the
average 1Q up to 110 or 12Qwould have been an impossibility’. An
important point of the Bereiter-Engelmann program is that it Shows
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that scholastic performance - the acquisition of the basic skills - can
be boosted much more, at least in the early years, than can the 1Q,
and that hlg_hly concentrated, direct instruction is more effective
than more diffuse cultural enrichment. _

The Iar%est 1Q gains | have seen and for which | was also able to
examine the data and statistical analyses were reported by Karnes
g1968), whose pre-school pro?ram at the University of [llinois. is
Dased on an intensive attempt {0 ameliorate specific Iéarning deficits
in disadvantaged 3-year-old children. Between the average age of
3years 3 months and 4 years 1 month, children in the ‘program
showed a gain of 16-9 Fomts in the Stanford-Bingt 1Q, while a
control group showed a loss of 28 overthesame Perlod, making for
a net gain of 19-71Q Epomts for the exper[men_al_groufﬁ). Despite
rather ‘small samples (E = 15, C = 14); this gain is highly signifi-
cant statistically aPro ability of less than 1in"1000 or accdrring by
chance). Even so, | believe such findings need to be replicated for
proper evaluation, and the durability”of the gains needs to be
assessed by follow-up studies over several years, There remains the
question of the extent to which specific learning at age 3 affects
cognitive structures which normally do not emergé until'6 or 7 years
ofage and whether induced gains atan early levelof mental develop-
ment show appreciable ‘transfer’ to later stages. It is hoped that
Investigators can keep sufficient track of children in pre-school
programs to permit a later follow-up which_could answer these
questions. An initial small sample” size mltl%ates against this
ggcsglr%”r%tg)i and so proper research programs should be planned

ingly.

‘Expectancy Gain'. Do dlsadvantag[ed_chlldren perform relatively
P,oorly on intelligence tests because their teachers have low expecta-
jons “for their ability? This belief has gamed popular_currency
through an exRerlment by Rosenthal and Jacohson (1968). Their
notion is that the teacher's expectations for the child’s performance
act as a self-fulfilling prophecy. Consequently, according to this
hypothesis, one way to boost these children’s intelligence, and
Presumably their general scholastic performance aswell, is to cause
eachers to”hold out higher expectations of these children’s ability.
To test this idea, Rosenthal and Jacobson picked about five childrén
at random from each of the classes in an elementary school and then
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informed the classroom teachers that, accordm?,to test results, the
selected children were expected to show unusualintellectual gains in
the comlng| year. Since the *high expectancy’ children in each class
were actually selected at random, the only way they differed from
their classmates was presumably in the ‘minds of their teachers.
Group 1Q tests administered by the teachers on three occasions
durln% the school year showed asignificantly larger gain in the *high
expectancy’children than in their Classmates. Both ?roups gainedin
1Q by amaunts that are typically found as a result of direct coachmgi
or of ‘total push’ educational rogﬂrams: Yet the authors note tha
‘Nothing was done directly for the disadvantaged child at Qak
School. There was no crashprogram to improve his reading a_b|I|t¥,
no special lesson Flans, no extra time for tutoring, no trips to
museums or art galleries. There was only the beliefthat the children
bore watching, that the){ had intellectual comPetenmes that would
in due course be revealed’ (p. 181). The net total 1Q gain (i.e.
Expectancy group minus Control rouP) for all grades was 38
points. Net gain_in verbal 1Q was 2-1; for Reasoning &nonverbal
1Q the gain was 7-2. Differences were largest in grades Land 2 an
became negligible in higher grades. The statistical mgmflcanc,e of
the gains i$ open to queStion-and permits no clear-cut conclusion.
(The estimation of the error variance is at issug: the investigators
emphasized the individual pupil’s scores as the unit of analysis
rather than the means of the E and C groups for each classroom as
the unit. The latter procedure, which is regarded as more rigorous
by many statisticians, Y,lelds statistically negligible results.)
Becalise of the questionable statistical signiticance of the results
of this study, there may actuallz be no phenomenon that needs to
be explained. Other questionable aspects of the conduct of the
exPerlment_make it mandatory that ifs results be replicated under
better conditions before any Conclusions from the study be taken
seriously or used as a basis for educational policy.* For example,
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the same form of the group-administered 1Q test was used for each
testing, so that specific practice gains were maximized. The
teachers themselves administered the tests, which Is a faux pas par
excellence in research of this type. The dependability of teacher-
admrnrstered %roup tests Ieaves much to be desired. Would any
%arns beyond those normally expected from general test familiarity
ave been found ifthe children’s 1Qs had been accurately measured
in the first place, by individual tests administered b%/ qualified
psychometrists without knowled%e of the purRose of the experi-
ment? These are some of the conditions under which such an experi-
rrrerenltt must be conducted if it is to inspire any confidence in its
sults.

Conclusions About I% Gains. The evidence so far suggests the
tentative conclusion that the pay-off of pre-school and compensa-
tory . Erograms in terms of I% ains i smaII Greater gains are
possible n scholastic performance when instructional techniques
are intensive and highly focused, as rn the Bereiter-Engelmann
program, Educators would p robabrﬁ do better to concern them-
Selvies with teaching skills directly than with attempting to boost
overall cognitive development By the same token, they should de-
emphasize 1Q tests as a means of assessing gains, and_use mainly
direct tests of the skills the instructional program is intended to
inculcate. The techniques for raising intelligence per se, in the sense
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ofg, probably lie more inthe province ofthe biological sciences than
in psychology and education,

ordon and Wilkerson (1966, pP 158-159) have made what
seems fo me perhaps_the Wisest statement | have encountered
regarding the proper aims of intervention programs:

the unexpressed purnose of mos compensagory programs s to

mak glsadva%t ecjj cFngen as muc & %sm?fm r?e J
chil renW|thw mtheschool has beensuccess and ourstan ard
of educational success is how well te rommate middle- class
children n school performance. It|snotht arthattheconce P
com ensator e catl?n IS the one whic most a ropriate
blems of the |sadvantaged These chil nare not

me

middl clag %lldren man of them "never will be, an te[y ?an
never pe anyt g seo rateaslon%as they are th 9 0 3
gotentlal ﬁ class child reg At Dest are different, a
n approach which views this difference merey s somet mgi

overcome is probably doomed to failure.

‘Learning Quotient’ versus Intelligence Quotient

It many of the children called culturally disadvantaged are indeed
‘different’ in ways that have educational implications, we must
learn as much as possible about the real nature of these differences.
To what extent do the differences consist of more than just the
well-known differences in 1Q and scholastic achievement, and, of
course, the obvious differences in cultural advanta?es in the home.

Evidence is now emer%m% that there are stable ethnic differences
in,patterns of ability and that these patterns are invariant across
wide socioeconomi¢ differences (Lesser Fifer and Clark 1965;
Stodolsky and Lesser, 1967). Middle-class and lower-class \groups
differed about one standard deviation on all four abilities (Verbal
Reasonln% Number, Space) measured by Lesser and hIS co-
workers, but the profile or pattern of scores was distinctively
different for Chmese Jewish, Negro and Puerto Rican children,
regardless of their social class. Such differences in patterns of
ability are bound to interact with school instruction. The important
question is how many other abilities there arc that are not tapped
by conventional tests for which there exist individual and group
differences that interact with methods of instruction.
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Through our research in Berkeley we are heginning to perceive
what seems to be a very significant set of relationships with respect

LEVEL |
ABSTRACT PROBLEM SOLVING

CONCEPTUAL LEARNING
Progressive T
Matrices
Stanford-Binet ) N-Arithmetic Test
<
h2=1 h? =

V Spelling Test

Serial Learning”)

Digit Span

ASSOCIATIVE LEARNING
LEVEL |

FIGURE 17. Thetwo dlmensmnalspaere uiredf orcomprehendl r?soual
cass d| erences In pe orma Ce On tests of |nte ence
eFr anility, and scgastl achl?vement The locations

the Various “tests are hypothetica

to patterns of ahility which, unlike those of Lesser et al., seem to
interact more with Social class than with ethnic background.

In brief, we are finding that a unidimensional concept of intelli-
gence Is quite Inadequaté as a basis for understanding social class
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differences in ability. For example, the magnitude of test score
differences betweeri lower- and’ middle-class children does not
always correspond to the apparent ‘cultural loading’ of the test.
Some of the least culturally loaded tests show the largest differences
between lower- and middle-class children, At least two dimensions
must be postulated to comprehend the SES differences reported
in the literature and found in our laboratory ﬁee_ Jensen, 1968¢
1969d). These two dimensions, and the hypothetical location of
various test loadings on each dimension are shown in Figure 17.
The horizontal axis represents the degree. of cultural Ioadlnq of
the test, It is defined by the test’s herifability. | have argued €lse-
where (Jensen, 1968c) that the heritability index for™a test is
Brobably our best objective criterion of its” culture-faimess. Just
ecause” tests do not stand at one or the other extreme. of this
continuum does not mean that the concept of culture-faimess is
not useful in discussing ps%/_chologlcal tests, The vertical axis in
Figure 17 represents a continuum ranging from ‘simple’ associa-
tive learning to complex cognitive or conceptual learning. | have
hypothesized two géenot plcaIIY distinct basic processes underlym?
this continuum, labeled Level I (associative ability) and Level |
(conceptual ablht}(). Level | involves the neural reqlstratlon_and
consolidation of stimulus inputs and.the formation ot associations.
There is relatively little transformation of the input, so there is a
high correspondence hetween the forms of the stimulus input
and the form of the response output. Level 1 ability is tapE_ed
mostly by tests such as digit memary, serial rote Iearmn%, selective
trial-and-error learn_ln% with reinforcement (feedback) Tor correct
responses, and in slightly less, ‘pure’ form by free recall of visually
or verbaﬂ%/_ presentéd materials, and paired-associate learning.
Level |1 abilities, on the other hand, involve self-initiated elabora-
tion and transformation of the stimulus input before it eventuates
in an overt response. Concept learning and problem solving are
good examples. The subject must actively manipulate the input to
arrive at the output, This ability is best measured by intelligence
tests with a low cultural loading and a high loadirig on g - for
example, Raven’s Progressive Matrices.

Social class differenices in test performance are_more stron%y
ﬁssquat{ec{ with the vertical dimension in Figure 17 than with the
orizontal.
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ASSOCIATIVE LEARNING ABILITY

Teachers of the disadvantaged have often remarked that many of
these children seem much brighter than their 1Qs would lead one
to exPect, and that, even though their scholastic performance is
usually as poor as that of middle-class children of similar 1Q, the
disadvantaged children usually aé)pear much brighter in ‘non-
scholastic ways than do their middle-class counterparts in 1Q. A
lower-class child comln%_mto a_new class, for example, will learn
the names of 20 or 30 children in a few days, will quickly pick u
the rules and the know-how of various ?ames on the playground,
and so on - a kind of performance that would seem to glie his
1Q, which may even be as low as 60. This gives the impression that
the test is ‘unfair’ to the disadvantaged child, since middle-class
children in this range of 1Q will spend a year in a classroom with-
out Iearnmq the names of more than a few classmates, and they
seem almost as inept on the pIayground and in social Interaction
as they are in their academic work.. N _
Wehave ObAeCtIerd this observation by devising tests which can
reveal these differences. The tests measure associative learning
ability and show how fast a child can learn something relatively
new and unfamiliar, right in the test situation. The Child’s per-
formance does not depend primarily, as it would in conventional
1Q tests, upon what he has alreadylearned at home or elsewhere
before he comes to take the test. We slmply give him something to
learn, under conditions which_permit us fo measure the rate and
thoroughness of the learning. The tasks most frequently used are
various forms of auditory digit memory, learning the serial order
of a number. of familiar ohjects or Plcture_s of objects, Iearnm? to
associate pairs of pictures of familiar objects, and free recall of
g?drtg?s or objects presented from one to five times in a random
Our findings with these tests, which have been presented in
51reater detail” elsewhere (gJensen, 19683, 1968h, 1968d, 1968e:
ensen, 1968f: Jensen and Rohwer, 1968), seem to me to be of
great potential importance to the education of many of the children
called disadvantaged. What we are finding, briefly, is this: lower-
class children, whether white, Negro, “or MeXxican-American,
perform as well on these direct learing tests as do middle-class
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children. Lower-class children in the 1Q range of about 60 to 80
do markedly better than middle-class childien who are in this
range of 1Q. Above about 1Q_.100, on the other hand, there is little
or 1o difference between social class (I]roups on the learning tests.
At first we thought we had finally discovered a measure of
‘culture-fair’testing, since we found no significant SES differences
on these Iea_rnln? tests. But we can no longer reconcile this inter-
pretation with all the facts now available. Some of the low SES
children with low 1Qs on culturally loaded tests, like the Peabody
Picture Vocahulary Tests, do verY well on our learmn? tests, but
do not have higher 1Qs on less culturally loaded tests ofg, like the
P_rogresswe_ Matrices. It_aP_pears that wé are dealing here with two
kinds of abilities - associative learning ability (Level I) and coqm-
tive or conceptual learning and problem-solving ability (Level _I?.
One_particular test - free recall - shows the distinction quite
well, since a slight variation in the test procedure makes the_differ-
ence between whether it measures Level | or Level I1. This is
important, because it is sometimes claimed that low SES children
do better on our learning tests than on 1Q tests because the former
are more interesting oI more ‘relevant™to them, and thus make
them more hl%]hl_y motivated to perform at their best. This is not a
valid interpretation, since when essentially the same task is made
either ‘associative’ or ‘cognitive’, we get Qifferences of about one
standard deviation in the mean scores of lower- and middle-class
children. For example, 20 unrelated familiar objects (doll, toy car
comb, cup, etc.) are shown to children who are then asked to recall
as many objects as the)(, can in any order that may come to mind.
The random presentation and récall are repeated five times to
ohtain a more reliable score. Lower- and middle-class elementary
school children perform about the same on this task, although they
differ some 15 to 20 points in 1Q. This free recall test has a low
correlation with 1Q and the correlation is lower for the low SES
children. But then we can change the recall test so that it gives
quite different results.
This is shown in an experiment from our laboratory by Glasman
g1968). (In this study SES and race are confounded, ‘sirice the low
ES qroup were Negro_children and the middle SES group were
white.) Again, 20 familiar objects are presented, but this time the
objects are selected so that they can be classified into one of four
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categories, animals, furniture, clothing, or foods. There are five
items in each of the four cat_eqones, but all 20 items are presented
in a random order on each trial. Under this condition a large social
class difference shows up: the low SES children perform only
slightly better on the average than they did on the uncategorized
ohjects; while the middle SES childrershow a great improvement
in ‘performance which puts their scores about one standard devia-
tion above the low SES children. Furthermore, there is much
greater evidence of ‘cIusterln%’ the items in free recall for the
middle SES than for the low SES children. That is, the middle-
class children rearrange the input in such a way that the order of
output in recall corresFonds to the categories to which the objects
may be assu{;ned. The low SES childrenshow less clustering.in this
fashion, although. many show rather idiosyncratic pair-wise
‘clusters’ that persist from trial to trial. There is a high correlation
between the strength of the clustering tendency and the amount of
recall. Also, clustering tendencP/ Is strongly related to age, Kinder-
gartens, for example, show little difference between recall of cate-
gorized and uncategiorlzed lists, and at this age SES differences in
performance are nil. By fourth or fifth grade, however, the SES
differences in clustering tendency are great, with a correspondingly
IarPe_dl_fferenc_e in ability to recall cate%orlzed lists.

s m,terestmg;, also, that the recall 0 cate?orl_zedlls_ts correlates
highly with 1Q. Tn fact, when mental age or TQ is gart;alled out of
the results, there are no significant remaining SES differences in
recall. Post-test interviews showed that the tecall differences for
the two social class groups cannot be attributed to the low SES
group’s not knowing the cate%ory names. The children know the
ﬁ%%egones but tend not to use them spontaneously in recalling the

In general, we find that Level | associative learning tasks corre-
late very substantially with 1Q among middle-class children but
have very low correlations with 1Q among lower-class children
BJensen, 1968p). The reason for this difference in correlations can

e traced back to the form of the scatter diagrams for the middle
and low SES groups, which is shown schematically in Figure 18.
Since large representative samples of the entire school population
have not heen studied so far, the exact form of the correlation
scatter diagram has not yet been well established, but the
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schematic portra)(al of Figure 18 iswhat could be most reasonably
h%pothesued on'the basis of several lines of evidence now available.
(Data on a representative sample of 5000 children ﬁlven Level |
and Level 1] tests are now being analyzed to establish the forms of
the correlation plots for low and middle SES r_oups.%_Theform of
the correlation as it now appears suggests a hierarchical arrange-
ment of mental abilities, such that Level I ability is necessary but
not sufficient for Level 1. That is, high performance on Level |l

Intelligence _
X X
Below Above Below Above
b))
P E
e IX
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Socioeconomic Status

FIGURE 18. Schemag,cnlustr tion of the ?ss,enn%lfor of the correlation
fcatter- lagram for the_relationship Detween assaclatiye
earning anility and 1Q in Low SES and Upper-Middle
SES groups.

tasks depends u?on better than average ability on Level I, but the
reverse does not hold. If this is true, the dafa can be understood
in terms of one additional hypothesis nam,el?/, that Level | ability
is distributed about the same In all social class grou_ps, while
Level I abl|lt¥ is distributed differently in lower and middle SES
roups. . The hypothesis is exFressed graphically in Figure 19,
eritability studies of Level Il tests Cause me to believe that
Level Il processes are not dust the result of interaction between
Level | learning ability and experientially acquired strategies or
Iearnln% sets. That learning is necessary for Level 11 no one doubts
but certain neural structures must also be available for Level If
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abilities to develop, and these are conceived of as being different
from the neural structures underlying Level I. The genétic factors
involved in each_ of these types of ability are presumed to have
become dlfferentlallg distributed in the population as a function
of social class, since Level I1 has been most im Portant for scholastic
performance under the traditional methods of instruction.

From evidence on age differences in different tasks on the
Level I - Level 1l continuum (e.g., Jensen and Rohwer, 1965), |
have suggested one additional hypothesis concerning the develop-

e R R
dvantaged populations.

mental rates of Level | and Level 11 abilities in lower and middle
SES grqups, as depicted in Figure 20. Level | abilities are seen as
developln?_ raﬁndly and as having about the same course ofdeveIoP-
ment and Tinal level in both lower and middle SES groups. Level |1
abilities, by contrast, develop slowly at first, atfain prominence
between 4 and 6 years of a%e, and show an increasing difference
between the SES Qroups with mcreasqu age. This formulation is
consistent with the increasing SES differences in mental age on
standard 1Q tests, which tap mostly Level Il ability.
Thus, ordinary 1Q tests are_nof seen as being “unfair’ in the
sense ofyleldl_n% inaccurate or invalid measures for the many dis-
advantaged children who obtain low scores. If they are unfair, it is
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because they tap only one part of the total sPect_rum of mental
abilities and do not réveal that aspect of mental ability which may
be the disadvantaged child’s strongest point - thé ability for
assoclative Ie_a,rnm?. , ,

~ Since traditional methods of classroom instruction were evolved
m,PqpuIatlons having a predominantly middle-class pattern of
abilities, they put great emphasis on cogmtlv_e learning rather than
associative learning. And In the post-Sputnik era, education has

cigure 20. mpo,the,tical_ rowth curves for Level | and Level 11
ilities in midalle SES and low SE'S populations.

seen an increased emphasis on cognitive and conceptual learning,
much to, the disadvantage of many children whose mode of
|learning i gredommantly associative.” Many of the basic skills can
be learned by variqus means, and an educational system that puts
inordinate emphasis on only one made or style of Iearmn? will
obtain meager results from the children who do not fit this
pattern. At present, | believe that the educational system - even as
It falterlnfqu attempts to help the disadvantaged - gperates in such
away as fo°maximize the importance of Level 11 (i.e., intelligence
0r ) as a source of variance in scholastic performance. Too often,
if a'child does not learn the school subject-matter when taught in
away that depends largely on being average or above average on g,
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he does not learn at all, so that we find high school students who
have failed to learn basic skills which they could easily have learned
man%years earlier by means that do not depend much ong. It may
wellbe true that many chjldren today are confronted in our schools
with an educational” philosophy and methodology which were
mainly shaped in the past, entlrel_}/ without any Toots in these
children’s genetic and cultural heritage. The eddcational system
was never allowed to evolve in such™a way as to maximize the
actual potential for IearnmP that is latent in these children’s
Patterns of abilities. If a child cannot show that he ‘understands’
he meaning of 1+1 = 2 in some abstract, verbal, cognitive sense,
he is, in effect, not allowed to go on to leam 2+2 = 4.1am reason-
abI_Y convinced that all the basic scholastic skills can be learned by
children with normal Level | learning abl|l'[Y, Prowded the instruc-
tional techniques do not make g (i.e., Level IT) the sine qua non of
being able to learn. Educational researchers must discover and
dewse_t_eachm% methods that capitalize on existing abilities for the
acquisition of those hasic skills which students will need in order
to get good jobs when they leave school. | believe there will be
?reater rewards for all concerned if we further explore different
%/pes of abilities and modes of learning, and seek to discover how
these various abilities can serve the aims of education. This seems
more promising than actln% as though only one ?attern of abilities,
emphasizing g, can succeed educationally; and therefore trying to
inculcate this one ability Ba_ttern in all children,

If the theories | have briefly outlined here become fully syb-
stantiated, the next step will beto develop the techniques by‘which
school learning can be most effectively achieved in accordance
with different "patterns of ability. By all means, schools must
discover g wherever it exists and seé to it that its educational
correlates are fully encoura(%_ed and cultivated. There can be little
doubt that certdin educational and occupational attainments
depend more upon g than upon any other single ability. But
schools must also be able to find ways of utilizing other strengths
In children whose ma&or strenqth IS not of the cognitive variety.
One of the great and relatively untapped reservoirs of mental
ability in the"disadvantaged, it appears from our research, is the
basic abl|lt?/ to learn. We'can do more to marshal this strength for
educational purposes.
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If diversity of mental abilities, as of most other human charac-
teristics, 1s a basic fact of nature, as the evidence indicates, and if
the ideal of universal education is to be successfully pursued, it
seems a reasonable conclusion that schools and Society must
provide a range and diversity of educational methods, programs,
and goals, and of occupatiorial opportunities, just as wide as the
rangé of human abilities. Accordingly, the ideal of equality of
educational opportunity should not be interpreted as uniformit
of facilities, instructional techniques, and educational aims for all
children. Diversity rather than uniformity of approaches and aims
would seem to be the key to making education rewarding for
children of different patterns of ability. The reality of individual
differences thus need not mean educational rewards for some
children and frustration and defeat for others.



A Theory of Primary and Secondary
Familial Mental Retardation

Diagnosis and Taxonomy of Mental Retardation

Recent evidence derived from experimental studies of learning in
mentally retarded children and adults leads to a hypothesis of a
hierarchy of mental abilities. The hypothesis has important impli-
cations for the taxonomy and diagnasis of mental retardation. This
paper explicates the hypothesis and reviews some of the relevant
experimental evidence. The |mPI|cathns of the hypothesis for the
education of the retarded are also indicated.

ESTABLISHED DIAGNOSTIC CATEGORIES

Two broad cate%orles of mental retardation are now generally
recognized. The Tirst category is dla?nostlcaII){ the most obvious;
It isthe variety of severe mental defects resulting in 1Qs for the
most part below 50 and accompanied by physical abnormalities or
Clear 5|?ns of neurolqglcal damage, This category of mental defi-
ciency Torms a distribution of ability which.” in_a sense, stands
apart from the normal distribution of mental abilities in the general
population. Most of these severe defects appear to be due to (a
single mutant genes, often labeled ‘major gene’ defects, (b
chromosomal defects, and (c) brain damage. Examples of (a) aré
recessive genetic defects such as phenylketonuria, galactosemia,
amaurotic™ family |d|ocY, microcephaly, and h)g)ertelorlsm, to
name hut a few. Examples of (b) are Down’s syndrome (mongol-
ism), due to triplication of chromosome 21, giving the child 47
rather than the normal 46 chromosomes; Kleinfelter’s syndrome
due to an extra female sex chromosome in the male (X Ya; and
Turner’s syndrome, a marked %Illmency in spatial ability due to
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amissing sex chromosome in the female (X O instead of the normal
XX). Examples of (c) are birth_trauma, kernicterus due to pre-
maturity or to rhesus mcomGoatlblllty, and brain damang diseases
such as maternal rubella (German ‘measles), neonatal septicemia,
meningitis, and encephalitis.. _ _

_The"majority of persons with 1Qs below 50 are included in these
diagnostic categories. Studies in England have found that amang
Individuals in this_severely subnormal range of 1Q no specific
causal factor was identifiable in about 30 “percent of the cases
(Kushlick, 1966, p, 130).

In the 1Q range from 0 to 70, on the other hand, at least 75 per-
cent of the individuals included therein appear clinically normal,
evmqm? no sqns of neurological damage, sensory defects, or

hysica sthma,a. In fact, a report of the National Institute of

eurological Diseases and Blindness states that in 75 to 80 per-
cent of all cases of mental retardation there is no specific identi-
fiable cause such as those found in the categories outlined above
(Research Profile No. 11, 1965), o

These cases of retardation with no cI_|n|caII¥ identifiable cause
are_ now commonly labeled cultural-familial retardation. The vast
majority bearing this designation fall in the 1Q range from 50 to
70.°The evidence seems quite clear that these clinically normal
persons,are a part of the normal distribution of mtel_ll?ence in the
population, a distribution which is determined mainly by poly-
genic inheritance - that is, the influence of a Iarge number of genes
each of which contributes a small increment to mental ability
EGottesman, 1963%. Familial retardation represents the bottom

t0 3 Bercent of the lower tail of this normal distribution. Some
70to 80 percent of all ?ersons dentified as retarded at some point
g] thelrlélvges are in the familial category (Heber, Dever and

onry, .

_Th_% we?l-?mown excess or bulge at the lower end of the 1Q
distribution s attributable to major gene defects and brain damage
which override normal OPolygemc determinants of intelligence. "A
study in England based on“a complete sample of 3361 children
showed actual frequencies not in excess of the frequencies expected
from the normal or Gaussian distribution above 1Qs of 45. But the
frequency of 1Qs below 45 was almost 18 times greater than would
be expected (Roberts, 1952).
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The most convincing evidence that the severely subnormal and
the mildly subnormal familial retardates are different distributions
and not different parts of a single underlying continuum of causal
factors is the differences in amount of regression toward the mean
I(% of the general population seen in the mblm&;s of two types of
retarded children. The siblings of familial retardates, on the aver-
agne, have an 1Q ahout half-way between the 1Q of their retarded
sib and the mean of the ?eneral Population, an-amount of regres-
sion that is rather precisely predictable from a polygenic model of
the inheritance of intelligence. The very samg amodnt of regression
toward the mean is_found in siblings ofglfted children. On the
other hand, the siblings of retardates with extremely low intelli-
gence (1Qs below 45 or 50I) have an average 1Q which is the same
as the mean for the general population. In"other words, the mental
defect of the retarded sibling Is superimposed upon and overrides
the normal polygenic basis for intellectual development. Pre-
sumably the majority of the severely retarded would have been of
normalor superior intelligence were it not for the devastating effect
of a mutant gene, an abnormal chromosome, or brain damage
(Shields and Iater,_l961%. S

It is still uncertain whether the normal distribution of Roly-
genically determined mtelln};enpe,extends below 1Q 50 or there-
abouts. The determination ofthis is made extremely difficult b?/the
very small proportion of all retardates below 1Q 50 that would be
expected at this extreme ofthe normal curve. It is entirely possible,
however, that some proportion of the 30 percent of the severely
subnormal for whom no clinically identifiable etiology can. be
found are actually the lowest extreme of the normal distribution.

CULTURAL-FAMILIAL RETARDATION

Having now made this basic distinction between subnormalltK due
to major genetic defects and neurologic damage, on the one hand
and cultural-familial retardation, on’the other, the remainder of
this paper is concerned, with taking a diagnostically more analytic
look at the cultural-familial category of mental retardation. This is
not a sharply defined category. Traditionally, the criteria for the
diagnosis of cultural-familial includes 10s in'the range from 50 to
70 or 75 and to this criterion is generally added some assessment
of social competence. Persons not deficient in social competence
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are seldom reParded as retarded, despite a low 1Q, except within
the traditional school setting. From an educational standpoint and
in terms of the scholastic Tequirements for entry into an ever-
increasing pr,o?ortlo_n of today’s occupations, 1Qs below 85 are
usually associated with educational retardation within the context
of ordinary schaoling, and consequently also with limited ocuna-
tional opportunities.” In pre-literate and pre-industrial societies
most persons in the 1Q _rangie from 70 to 85 would not be perceived
as retarded or occupationally disadvantaged, but in today’s tech-
nological society they are at a marked disadvantage. More occupa-
tions'today call‘for a higher level of developed skills than was true
for past génerations, Largely for this reason the American Associa-
tion on Mental Deficiency has changed the intelligence test Part of
the criterion for retardation from two standard deviations (1Q 70
below the population mean to only one standard deviation (1Q) 85
below the mean, , _

Edgerton (1968), an anthropologist who has studied mental
retardation in primitive tribes, has expressed the doubt that the
persons he has observed in industrial societies with the dla?noms
of retardation in the 1Q range 50 to 70 would be competent even
in simpler Pr_e-llter_ate societies. Edgerton claims that the demands
of life'in African tribal society, for example, involve an amount of
learning of customs, knowledge, and skills that is more than could
be copéd with by most persons regarded as mildly retarded b){_the
usual 1Q criterion. This is an important observation in the Tight
of the major hypothesis put forth in this paper, for it falls in line
with the Observations that initially led to the studies which form
the basis for our hypothesis, name!y, the observation that some,
Perhaps many, of the children found to be retarded in school per-
ormance and on IQ tests appear to be normal and even bright in
terrlns of a variety of criteria that clearly lie outside the scholastic
realm.
. The most likely reason that students of mental retardation have
n the_Past failed'to note or to emphasize this observation is that
the criterion of social incompetence, as well as low |Q and poor
scholastic performance, has determined the diagnosis of retarda-
tion and, even more than the intelligence test or scholastic criteria,
has been the chief basis for admisSion to institutions_for the re-
tarded. A much broader spectrum of mental retardation is to be
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found in the public schools than in special residential institutions,
and it would e difficult, if not impossible, to observe in institu-
tions one type of retardation we have seen frequently in public
schools - & *bright” child with a presumably valid low 1Q (i.e.,
50-75) which, in"addition to his low scholastic performance, often
results in his being placed in a special class for the retarded or for
slow learners’. o N

A reformulation of the classification of cultural-familial retarda-
tion would therefore seem to be in order. A monolithic conception
of this category, for example, has led to disputes over the claim
that many Persons are retarded only during their school years and
once they leave school they become non-retarded. Menial retar-
dation, isthus viewed as a condition that results largely from the
imposition of middle class standards and values by the schools.
However, Heber et al. (1968) have noted that this ‘interpretation
fails to consider that the opportunities and criteria for evaluating
mental retardation are very different for the pre-school and post-
school populations. Assessment based on clinical psychological
tests have shown approximately the same incidence of retardation
in the pre- and post-school population as are found in school,
which onl¥ means that the criteria used in the psychological clinic
are much the same as those used in schools. In the Pre- and post-
school years the 1Q s less important and hehavioral maturity and
social competence are more important criteria in the assessment
of retardation. Despite the general stability of the 1Q throughout
and beyond the school years, there are marked differences among
children classed by the school as retarded. They differ in their
social and occupational competence after Ieavm? school, and these
differences are_only slightly correlated with 1Q and scholastic
performance. Somé other important dimensions of ability, not
assessed by the usual 1Q tests nor hlgihly correlated with scholastic
performance, would seem to be involved in this phenomenon. We
are concerned to find the nature of these non-1Q abilities and their
educational and social implications.

Mental Retardation and Social Class
Kushlick (1966, p. 130? has pointed out the fact that parents of

severely subnormal children are evenly distributed amongi,all the
social strata of industrial society, Cultural-familial retardation, on



Primary and Secondary Familial Mental Retardation 209

the other hand, is predominantly concentrated in the lower social
classes. On the basis of a number of surveys made_ largely in
England, Kushlick concludes that ‘mild subnormality ‘in"the
absence of abnormal neurological signs E)eplleps?{, electroencephalo-
graphic abnormalities, hiochemical abnormalities, chromosomal
abnormalities, or sensory defects) is virtually confined to the lower
social classes’. He goes 0n to say ‘there is evidence that almost no
children of higher Social class parents have 1Q scores of less than
80, unless they have one of the Bathologlcal processes mentioned
above’. The same conclusion has been drawn by other investigators
(e.9., . Hardy, 1965) and is entirely consistent with the writer’s
experience gained in conducting studies in schools in lower-class
and middle-class nelqhborhoods. The incidence of mild retarda-
tion is undoubtedly s ronqu associated with socioeconomic Status
(S_ES%. Anyone who has attempted to do research on the relation-
ship. between retardation and SES knows the extreme difficulty in
finding subjects in the 1Q range from about 50 or 60 up to abiout
80 or 85 in'the midale and especially upper-middle_ class segment
of the population. Conversely, it has been our experience that it is
not nearly as difficult to find gifted children (1Qs above 130) in the
lower classes as it is to find mildly retarded children in the upper
classes. The Scottish National Survey established on a large scale
that high intellectual ability is more widely distributed over dif-
ferent social environments than is low intellectual ability (Maxwell
1953). This finding, of course, reflects the increasing range of
mental test scores that we find as we move from the upper to the
lower levels of occupational status. The uPper bound of the 1Q
rangie chanrqes relatively little going down the occupational scalg,
while the fower bound of the 1Q ran?e decreases markedly in
%0'”59 downward from the professions o unskilled labor (Tyler,
965, pp. 338-339

The association of the incidence of retardation with SES is also
entirely consistent with the results of research on the relationship
of SES to intelligence over the entire range of 10s.. Correlations
between the occuBatlonaI status of adults and their 1Qs ran?e
between 0-50 and 0-70 (Tyler, 1965, p. 343) and hetween parents’
occupation and children’s’|Q the correlations are, of course, lower
than this - half of all such correlations reported in the literature
are between 0-25 and 0-50 (Jensen, 1968c).
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GENETIC AND ENVIRONMENTAL FACTORS

The correlation between 1Q and SES has led some writers to
attribute the. cause of this association strictly to environmental
factors associated with SES. Neff (193,%?, for example, concluded
from his extensive review of the evidence that environmental
factors alone were sufficient to account for the observed relation-
ship between SES and 1Q. This conclusion, however, is decisivel
contradicted by evidence found in Neff’s own review. If Neff
accepts as valid the correlations he cites between the 10s of pairs
of identical and fraternal twins, he must acknowledﬁe the conclu-
sions derived from these correlations, namely, that individual
differences in intelligence have a genetic component. Once this is
accepted, Neff’s argument collapses unless it could be shown that
there is no correlation whatsoever between the genetic companent
of intelligence variance and persons’ occupational and educational
status, which are the chief indices of SES. Similarly, a recent
textbook states: ‘Inborn_or biological differences in intelligence
exist, but between individuals, not between Iarge social or Tacial
groups [tl)-lawghurst and Neugarten, 1967, p. 159]’, For this state-
ment to be truge it would have to mean that all the factors involved
in social mobility, educational attainments, and the selection of
persons into various occupations have managed scrupulously to
screen out all variance associated with genetic factors among
individuals in various occuRatlonal strata. The pOSSIbIlI’[Y that the
selection processes lead to there being only environmental variance
among various socioeconomic groups and occupations - a, result
that _Could probably not be accomplished even bY making an
explicit effort toward this goal - is so unlikely that the argument
amounts to a reductio ad absurdum. If individual differences in
intelligence are due largely to genetic factors, then it is virtually
impossible that average intelligence differences between socidl
classes (based on educational and occupational criteria) do not
include a genetic component. , ,

Thig ar%_ument goes as follows, Twin studies and other methods
for estima |n? the herltablllt){ of intelligence have 7ylelded herita-
bility values for the most %ar in the range from 0-70 to 0-90, with
a mean value of about 0-80 (Jensen, 1967). Heritability h2) IS a
technical concept in quantitative genetics, referring to the  pro-
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portion of variance in a metric characteristic, such as height and
Intelligence, that is attributable to genetic factors. 1-h2 = E, the
proportion of variance due to non-?enetlc or environmental factors,
which of course includes Rrenata as Well as postnatal influences.
The correlation between phenotypes (the measureable characteris-
tic) and genotypes (the genetic basis of the phenotypes) is the

square root of the heritability, i.e., Vh2 An average estimate of

\V'h2 for intelligence is 0-90, which is the correlation between
Bhenotype and genotype. An average estimate of the correlation
Detween occupafional status and 1Q(i.., Pheno%plc intelligence
is 0-50. What Neff f1938) and Havighurst and Neugarten {1967
are saying, essentially, 1S that_ the correlation between 1Q an

occupation (or. SES) 1s due entirely to the environmental ,comRo-
nentof 1Q variance. In other words, their h&/pothems requires that
the correlation between the genotypes and SES be zero, So we
have three correlations betwegn three sets of variables: (a) between
phenotype and genotype rp%: 0-90: (b), between Ph_enot pe and
status, s = 0-50: and (¢) the_hypothesized correlation Detween
genotype and status, rgs = 0. The first two correlations (rpy and
rp) are determined empirically, and are represented here b

average values reported in the research literature. The third corre-
lation’ (re) is hypothesized to be zero by those who, like Neff and
Havighurst and’ Neugarten, believe genetic factors play a part in
individual differences but not in group differences. The question
then becomes: is this set of correlations possible? The first two
correlations we know are possiple, because they are empirically
obtained  values. The correlation seriously in c1uest|on Is the
hypothesized rgs = 0. We know that mathematically the true cor-
rélations among a set of variables, 1, 2, 3, must meet the following
general requirement: 122+ r213+r28—2r12r 13r23 cannot have 2
value greater than 100. The fact is that when the values of
rps = 0-50 and r%s = Oare inserted in the above formula, they yield
?hvalue greater than L This means that rgs must in fact be greater

an zero.

Perhaps an even simpler way of reqardmg this problem is as
follows: " if onl% the E Qenvwonmenta]1 component determined
|Q differences between status groups, then the h2 component of
10s would be re?_arded as random variation with respect to status.
Thus, in correlating 1Q with status, the 1Q test in effect is like a
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test with a reliability of 1—h2 = 1-0-80 = 0-20. That is to say,
only the E component of variance is not random with respect o
indices of SES. Therefore the theoretical maximum correlation

that 1Q could have with SES would be V 0-20 = 045. This value
IS very close to the obtained correlations between |Q and SES. So
If we admit no genetlc component in SES_differences, we are
forced to conclude that persons have been fitted to their socio-
economic status (meaning largely educational attainments and
occupational status) almost perfectly in terms of their environ-
mental advantages or disadvantages, In other words, it must be
concluded that persons’ innate abilities, talents and proclivities
play no part in their educational and occu[natlonal placement. This
seems a,prePosterous conclusion. The only way one can reject the
conclusion that there are genetic intelligence differences between
SES g_roups IS to, reject the evidence onthe heritability of indivi-
dual Qlifferences in mtel_h?ence. But the evidence for a’substantial

genetic component in intellectual differences is among the, most
consistent and firmly established research findings known in the
fields of psychology and beh_aworaI_Penetlcs. Much of the relevant
evidence has been reviewed in detail elsewhere (Jones, 1954: Burt,
1955, 1958, 1959, 1961a, 1966; Fuller and Thompson, 1960;
ErIenmeyer-KlmImgi and Jarvik, 1963; Gottesman, 1963, 1968;
Huntley, 1966; Eckland, 1967; Jensen, 1967, 19683, 1_9691._
‘More direct lines of evidence for SES genetic ntelligence
differences are also available. For example, the weak effect of SES
as a causal factor in intellectual differences is seen in studies of
identical twins seEarated shortly after birth and reared in different
homes. The most valuable of these. studies is by Sir Cyril Burt
(1966), since the 53 pairs of identical twins in" his study were
separated at birth or within the first 6 months after birth and were
reared apart in families that ranged across all the SES categories
of the British census. Furthermore, there was a slightly negative
but nonsignificant correlation between co-twins with respect to
the SES of the homes in which they were reared. Yet the correla-
tion between the Stanford-Binet 1Qs of co-twins at about 10 years
of age was 0-87, which corresponds to an average difference of
about 6 Pomt_s on the 1Q scale, (Corrected for attenuation, i.e.,
test unreliability, the différence is about 4 pomts.? Not all of even
this small difference is due to social environmental factors; some
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of the difference, perhaps as much as half, is probably attributable
to prenatal factors. Co-twins are not equally advantaged with
respect to intrauterine space and prenatal nutrifion; this isreflected
In Inequalities in their birth weights, inequalities which are corre-
Ilagtg%l %posﬂwely) with their [ater Qs (Willerman and Churchill,

Another line of evidence is from studies of adopted children.
The correlation between their 1Qs and the educational level of
their biological parents is about the same as for children reared by

table 1 1Qs of Adopted and Control (own) Children in
Homes of Different Occupational Categoriesl

Adopted Children ~ Control (own) Children

Occupation of Father N Mean1Q SD N MeanlQ SD

Professional 83 112-% 11-8 48 g6 12-6
Business manager 38 111- 10 4 6 156
Sl it I I Y

gle,mﬁ-t? illls_(ill " 61004 U8 46 101 125
1gntly SKITiea 41078 136 23 1l 110
Day |

e mean © 1 1106 9 1097

1 Taken from Leahy (1935).

their biological parents, while the correlation between the adopted
children and the education of the adopting parents is close to zero
(Honzik, 1957). Children reared from infancy in an orphanage, and
with no knowledge of their biological parénts, show nearIY_ the
same correlation {%bqut 0-25) between 1Q and father’s occupational
status (graded into five categories) as is found for children reared
by their éa_arents (Lawrence, "1931). Also, adopted children show a
smaller dispersion of mean IQ level as a function of SES of the
adopting parents than do children reared by their own parents,
Leahy (1935) matched two sets of parents on a number of SES
indices - ﬂarents rearing their own children and foster parents of
adopted children. Table 1shows the mean 1Qs of the adopted and
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control children as a function of the father’s or foster father’s
occupation, The variance amgng the occupational means for the
control children’s 10s is 15 times ggreater than among the mean
1Qs for adopted children (56-24 vs."3-72). _

Siblings have on the average only half of their Penes in common,
and show an average correldtion of (-5 for intelligence and other
hlgihly heritable traits. The average absolute intelligence difference
between sibs reared together is about 12 1Q points onthe Stanford-
Binet. Most of the mtelllqence difference between siblings reared
together is attributable to their genetic differences. There is
evidence that when siblings reared in the same family move into
different social strata, the Sibs with 1Qs above the family avera%e
are more likely to move to a SES above that of their family and sibs
with Igs below the family averange are more likely to move down
in SES (Young and Gibson, 1965). This condition would, of
Icourlse, cause the gene pools for intelligence to differ among SES
evels.

Since the mean 1Q differences between SES categories reflect
some_combination ot genetic_and environmental determinants of
intelligence, and since'there is a broad spread of 1Qs about each
category mean, as shown by the standard deviations of 10 to
12 P_omts within SES categories, there should be increasing pro-
portions of children fallgng below 1Q 75, the borderline of mental
retardation, in the 1Q disfribution of each SES category from the
highest to the lowest. If genetic factors are predominant, the
increasing proportion of 1QS below 75 as we move down the scale
of SES, should be in evidence throughout the scale, even hetween
the hl?her SES categories. in which there is no environmental dis-
advantage or deprivation in the usual sense of the term. Even the
most disadvantaged environments found in industrial society, short
of rare cases of almogt total social isolation, do_not produce Qs
below 75 in the majority of children reared in such deprived
environments. Thus genetic factors are almost certainly implicated
In this degree of retafdation, even when it occurs at the lowest end
of the SES continuum. On the basis of large normative studies of
the Stanford-Binet, Heber et al. (1968) have estimated the preva-
lence of 1Qs below 75 as a function of SES and race, as shown in
Table 2. It should be kept in mind that the estimates in Table 2
are based on Stanford-Binet 1Qs. We now have good reason to
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believe that on some other tests of mental ability, to be described
shortly, the percentages for whites and Negroes would be much
more Similar than those in Table 2, and SES differences would be
veIX much smaller. _ _ _

_ Al this is quite consistent with what is known about polygenic
inheritance. 1t we accept the polygenic theorK of the inheritance of
intelligence, which is stronw supported by the evidence, it follows
that a'certain proportion of the population will have relatively low

table 2 Estimated Prevalence of Children with 1Qs Below 75,
by Socioeconomic Status (SES) and Race Given as

Percentagesl
SES White Negro
High 1 |
R ik
1 on
Low 5 1-8 42-8

1 Taken from Heber et al. (1968).

intelligence. Furthermore, if we recognlze the fact of what geneti-
cists call assortative mating - the ten enc;f/ for like to marry like -
we should expect that the frequency of genes for intefligence
would become une?ually assorted in different families and groups
in the population. If persons were mated on a purely random basis,
the average absolute difference in 1Q between husbands and wives
would be“about 18 1Q points.1The degree of assortative mating in
our society, however, Is such that the average absolute difference
between husbands and wives is actually between 10 to 13 1Q
points, according to various studies. Thus, in terms of the poly-
genic theory the hinomial exRanslon of  +\a)h(where A" and
a represent intelligence ennhancing and non-enhancing genes,
respectively, and n is the number ofgene loci) must be regarded as

1 The mean absolute difference between all possible pairs of scores in
%r]orlrgeﬂ distribution is equal to 2aj\jn. For the Stanford-Binet test
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representing only the relative freafuenmes of these genes in the
po?ulatlon. On the average, the frequencies of A and a Penes
In the population are assumed to be eciual. Within a %roup selected
for intelligence, however, the relative frequencies of A and a genes
may be quite different, say, 20 percent A ‘and 80 percent a, 50 that
the binomial expansion of (0-2A + 0-Ha)2'will dy|eId a skewed distri-
bution of values, in this case having a preponderance of low values.
The normal distribution of phenotypes in the total population
should be thought of as the average of many differently skewed
distributions for various ‘oreeding groups’."A van_etY of social,
ethnic, educational, and economic factors in our society insures a
hlgGh_ degree_ of assortative matln? with respect to intelligence..

iven this polygenic model, plus the fact of assortative matmq
we should predict'that mental retardation would not occur in 4l
families with equal Probablllty. From this model it would be
estimated that at least 25 OPercent of retarded persons would have
one or hoth parents retarded. A corollary of this is that if none of
the retarded reproduced, there would be a substantial reduction
in the frequency of retardation in the next generation.

The most monumental study of this mattér has been carried out
by two geneticists, Elizabeth"and Sheldon Reed, and their col-
|éagues, at the_UmversnY of Minnesota fReed and_Reed, 1965).
They began with 289 retarded persons (IQ helow 702_ who were
resident in a state institution for the retarded at some time during
the years 1911 to 1918. From this nucleus of 289 retardates, the
investigation branched out to include the study of 82,217 of their
relatives. Practically all the descendants of the ?randparents of the
Erob_ands él,.e., the originally selected retardates) were included.

amily pedigrees were traced over as many as seven generations,
the primary aim being to determine as accurately as possible the
mental stafus of all persons in the study. This involved searching
school records for the subjects’ grades and 1Q scores and following
their occupational historiés. Analysis of these massive data lead to
some clear conclusjons. . _ L

First, it should be pointed out that in the following discussion
of the Reeds’ stud%/ the term ‘retarded’ always means an 1Q
below 70. Since such individuals constitute about 3 percent of the
white population, it means there are close to 6 million retardates
in the white population of the United States.
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The Reeds found that only 0-5 percent_of children of normal
arents (i.e..1Qs above 70) with normal siblings were retarded.1
he remaining 2-5 percent of the population who are retarded,
therefore, have at Ieast one parent or an aunt or uncle who is
retarded. In other words, some 5 million of the 6 m|II|on retardates
in the United States have a retarded ?arent or anormal parent who
has a retarded sibling. Among 15,000 unsglected retardates
48-3 percent had one or both parénts retarded. The belief that the
retarded of one ageneratlon contribute only a ne?hglble proportion
?glséhe retarded” of the next generation is thérefore patently
Assortative mating occurred to a very hlg%h degree in families
with a hlgh incidence of retardation; refardates, rarely marry any-
one much ahove their own level. However, it is of ome interest
that 30 percent of illegitimate children born, to the 289 probands
were refarded, while only 11 percent of legitimate chilaren were
retarded. One might expect just the opposite. The explanation is
that a high percentage of |IIe?|t|mate chlldren in thls group were
the product of incestuous refationships which wauld,” of Course
increase the probability of producing genotypes in the retarded
range.
I(IJ Is certainly true that the children of retarded parents are often
subjected to a cuIturaII%/ and mteIIectualIy |mPovenshed environ-
ment that would tend fo eRresst eir mental development. Yet,
It is most important to note that of the children of retarded parents
fewer than half are retarded. This would be difficult to explain
strictly in terms of environmental influence. But it is what we
should expect in terms of the polygenic theory. Although nearly
all the children born into subnormal homes afe presumably sub-
jected to influences unfavorable to intellectual eveIoPment the
fact that more than half of such children are not mentally retarded
1It|sof| erest that this is close to the percentage of retarded fqun
sgé 71termanJ J (?F e%% wereq_gffad q

rﬂ nserec S Over men % L+O
elr ofg){pent 85 een nto adtilthoo o them ae

@elr mon %Chﬂ N ornto

ercen wergere 0st
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suggests that the more intelligent children must have received
more desirable gene combinations. _
_ Another striking finding is that retardation was extremely rare
In some families. For example, in 37 of the families of the 289cases,
the only retardate was the proband. In some large families com-
prising “qver 2400 persons there were less than 1 percent retarded.
It 1S Instructive from the standPo,mt of %enetlcs to note the
frequency of retardation among relatives of the probands as the

TABLE 3 The Percentages of Retardation in the Relatives of the
Probands According to Degree of Relationship and
Category of Classificationl

- DFeirst %econd ghird P;e\\rlgerr% e%e
qory gree egree  Degree etarde
Primarily genet.|c 356 9-2 31 5 05%-85149)
Propably genetic 50-7 16-8 55 %%23 750)
Environmental 214 2-0 @0 %f831)
Unknown 156 2-6 o 031"77327)

Al categories
Perceﬂtages 280 /-1 Rl [l
Soof  Wwhot Gof (1
Totals e G W G

1 Taken from Reed and Reed (1965).

distance of relationship increases. The results of such an analysis
are shown in Table 3. The probands were classified on the basis of
case histories into one of four categories describing the mast likely
cause of retardation. The percenta%e of retarded rélatives for three
degrees of relationship was also determined, as shown in Table 3.
First degree relationships are those with whom the proband has
one-halfof his genes in common: mother, brothers, sisters, and
children. Second degree relationships are those with whom the
proband has one-fourth of his %enes in common: grand%arents,
uncles, aunts, half-siblings, nephews, nieces, and grandchildren.
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Relatives of the third degree are those with whom the proband has
one-eighth of his genesin common: half-uncles and aunts, half-
nephews and nieces, great-nephews and nieces, and_first cousins.
. The point ofPrlma_ry Interest in Table 3 is the rapid drop in the
incidence of retardation as we go from first to second fo_ third
degree relatives, (Recall that thé incidence of retardation in the
general population is about 3 percent.) Note also that the etiolo-
ﬂ:cal categories differ in the percentage of retarced relatives and in

e rate Of decline as the degree of relationship becomes more
distant. Why should the category ‘primarily genetic’ have fewer
retarded relatives than the “robably genetic’ category? First,
because the ‘primarily genetic’ category Included some probands

table 4 1Q Range of Tested Children of Retardate Unionsl

1Q Range

Typeof Union  0-49 50-69 70-89 90-110 111-130 131+ Total "% RS
Rﬂetfirdate X retardate 6 29 %17 1 0 89 74 39-4

ale retardate x

nor[na 12 4 75 24 153 95 7-8
Female retardate x

norma 15 2 43 10 107 87 19*6
Male retardate x
Felreremrvgtnardate . 16 68 80 20 188 90 10-1

Unkown 0029 & 9 2 06 8 190

Total 25 101 241 294 7 5 743 86 17-0

1 Taken from Reed and Reed (1965).

with major gene defects about which there was no doubt concern-
Ing genetic Origin (and, as was pointed out earlier, these defects are
very rare); second, because the chief criterion for classification into
the category ‘pro_bablcy genetic’ was that the proband have retarded
relatives in"the first degree of relationship. = _

Table 4 indicates the 1Q fr_equenc%/ distributions of children
resultln% from various matings in which either one or both parents
were retarded. It is most interesting that a numper of brlght
EIQs 111-130) and definitely suPerlor (131+) children resulted
rom such matlngis, despite the fact that some of these children
came from what the Reeds described as ‘extremely impoverished
environment’. The largest number (294) of children from retardate
unions was found in the average range of 1Qs from 90 to 110, again
despite impoverished environment.” Note, however, the skew of
the overall distribution (i.e. the bottom ‘T otal’ line).

N =
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Another interesting feature of these data is that the mating of
male retardate x normal female results in a 5|Pn|f|cantly lower
percentage of retarded offspring than the mating of a female
retardate’ x normal male. Two hypotheses are sugrqested_ by this:
(@) When the mother is retarded, the child’s earfy environment
may be more severely lacking in the kinds of mothier-child inter-
action that promote mental dévelopment; ‘b) the retardate mothers
may provide a poor prenatal environment for the developing fetus.
Adverse intrauterine conditions could also have a genetic basis.

Table 5 shows the results of various retardate matm?s in more
precise terms, made possible by having 1Q scores on both parents.

tabie 9 IQ Range of Tested Children of Retardate Unions in
Which Both Parents Had Been Testedl

1Q Range Amraoqfe i
Type of Union 0-49 50-69 70-89 90-110 111-130 131+ Total Chrldren F@%Cr%ﬂed

BOthng maverage

0
Faﬁzéer (ﬁq% below, g
gt 1
M%&gﬁrﬁ’l%‘é rgagoer 303 0 4 21 & w13

low, dverage |Q
(5155)%her W"qu 18 20 2 0 49 86 18-4
Total (53) 8 3% 5 69 14 1 1 82 24-3
1 Taken from Reed and Reed (1965).

Like low 1Qs, high 1Qs tend to_clyster in particular families,
rather than occurring in random distribution amon&famllles. In
one family where the garents had 10s of 157 and 151, the three
children had 1Qs of 132, 134 and 149. An unusual union in which
one parent had an | of 135 and the other an 10 of 67 resulted in
five children with 1Qs of 112, 115, 113, 97, 131 (average 1Q of
parents = 101, average IQ of children = 114). _

All these findings taken together would seem to provide a more
than ade(iuate answer to the View expressed in a well-known hook
on mental subnormality by Masland, Sarason, and Gladwin (1958,
n. 196): ‘We do not propose to deny that heredity is a factor, parti-
cularly in mental deficiency, but rather that we Should leave it out
of our accounting until it’is supported by more than speculation

rents 10 60
1 23 12 6 0 0 46 67 60%9
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and bias.” The heredrtary aspect of mental retardation is obviously
now supported ¥Imore than ‘speculation and bias’.

Furthermore, there would seem to be some eugenic implication
in the Reeds’ conclusion that

the 110 2 percent of ?ur gogule&ron comﬁosed of fertile etardates
ﬁroduced 361 percent of the retar atef of the next generfxtron while
e other %8 to 99 percent of the rPopu ation produced 9 per-
cent of the retarded persons in the next generation [p. 48].

The fact that the majority of the mildly retarded (1Qs 50-70) are
found in the lowest socioéconomic classes means that'the majority
of the mildly retarded children are born to parents who have the
least to offer their children. The Reeds do not believe that social
de[)rrvatron IS a Prrmary cause of retardation in the 1Q range
below 70. They state:

We m st assume Jwat some c%ses of A*nente}I reta[datron are (lue
grrmar Iy s(?cral eprrvatrrf ut we.don’t find a la %r Pro portion
four 5) obands who are available for this classification after an alloca-

tion has been completed for the causes which appear to have been
present [p. 79].

They proceed to say: ‘One inescapable conclusion is that the trans-
mission of mental Tetardation from parent to child is by far the
most important single factor in the persistence of thrs social mis-
fortune Fp 48]’. The problem is how to prevent the approximately
6 million retarded persons in the United States from transmitting
it genetically or environmentally. The Reeds conclude:

The tr% smission of mental retardation from gne genera on {0 the
next ﬁud therefore, rec lve muc more crrtrca a fntron th%
has In t P t It seems arr to state_ that this Pro em een
Larﬂellyr nored on the assumrrlatront at if our sqclal agencles unctrP
atr evg Yonesevrronment were Improved Su crentry
then mental retq ation woudcefse toh eama r ro lem. Unfar-
tugatel menta retfr atrorh never |sag ear but |E can he
reduce ymanrpu atrnﬂ the cenetic_and environmental factors
Involved. .”. . When voluRtary st rrIrzatron for thf retarded becomes
rt of the culture of the Unrted States, we should expect g decrease
of about fO erfenteper 8eneratron In the' number of retarded persons,
as a result of all methods comnined to reduce retaraation [p. 77].
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An important E),omt, in terms of the theory of primary and
secondar)A retardation proposed in this, paper, must be made con-
cern_mq the interpretation and conclusions of the Reeds’ study of
familial retardation. It should especially be noted that all the
retardates in this study were found bg tr_acm? down the more than
82,000 blood relationships of the 289 instifutionalized probands.
As will be shown in a later section, there is good reason to believe
that institutionalized retardates differ in important ways from many
individuals with Qs in the 50 to 70 range who dd not become
institutionalized. It seems ver%/ likely that a high proportion of the
Institutionalized retarded are the result of different genetic factors
than those involved in the majorlt¥ of non-institutionalized persons
with 1Qs below 70 to 75. Study of the relatives of institutionalized
Persons IS also likely to give a much stronger weight to hereditary
han to environmerital and educational factors in"the causation of
retardation. We have found that there are some p,sygholog{lcally
fundamental differences in the patterns of mental abilities between
Sa) institutionalized retardates, (b) non-institutionalized retardates
rom_socially deprived backgrounds, and (c) retardates from non-
deprived or'middle-class backgrounds.

MOTORIC PRECOCITY AND LATER INTELLIGENCE

Another interesting and important fact in terms of its diagnostic
implications in the"light of our_ theory of primary and secondary
retardation is the low but significant negative correlation generally
found hetween performancé on infant”mental tests, such as the
Bayley Scales, and later 1Q. Infant tests for children under 2 years
ofagie yield a Developmental Quotient (DQ), as distinguished from
the 1Q,, which can be obtaine begondZ;l/ears of age by means of
tests such as the Stanford-Binet. Bayley (1965b) has shown that it
IS the motor subtests rather than the perceptual-attentional sub-
tests that Iargeéy account for the S|I(iht| negative correlation
between DQ and 1Q. Furthermore, up 1o dbout™l year of age, the
DQ - Iargelg due to the motoric items - has a negative correlatign
with the SES level of the infants’ parents. This inverse relationship
between DQ and parental SES. is much more marked in hoys than
in gglrls, for whom the carrelation is close to zero. Bayley believes
that genetic factors are involved in these relationships, and the
pronotinced sex difference at this early age would support this



Primary and Secondary Familial Mental Retardation 223

view. Beyond 2 years of age, on the other hand, boys and girls both
show an”increasingly positive correlation between 1Q and SES.
Bayley’s results are"shown in Figure 1. Bayley (19653) has also
found that Negro infants up to 15 months of age perform better

SOCIOECONOMIC DATA (1928) CORRELATIONS WITH MENTAL TEST SCORES BY AGE

BOYS GIRLS
Correlation Correlation
Age Level: "2 0 4| i - i r Iz———J 4r
vy L
A~ —  Family Income
— Composite Social Rating
Father's Education
Mother's Education -
Father's Occupation-
THIA
yzam

11-13

17-18

figure L Corrglations bethfe children's ment?l test scores, at 1 month
to 18'years, and five Indicators of parents’ socioeconomic
Sltgélé? at the time the children were bom (from Bayley,
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on the Bayley Scales, esper:raII){1 on the motor items, than white
infants of Comparable age. The rdhest mean scores on the Bayley
Scales for any srzeable group that | have found reported inthe
literature wer obtained on Negro infants of about 6 months of age
Irvrn% in the poorest neighborhoods of Durham, North_Carolina
tam_Education Improvement Program, 1966-1967a, 1966-
967b).. These Infants obtained Developmentai Quotients on the
motor items of the Bayley Scale averagirng about 1 standard
deviation above white norms, (On non-motor items they averaged
half of a standard deviation above white norms.) The older siblings
of these infants, by contrast had 1Qs averaging about 1-3 standard
deviations below”white norms. Thus the negative  correlation
between DQ and Ig appears very marked in this segment of the
Negro population. Similar frndrngs have been reported in at least
frve other studies (Curti, Marshall, Steggerda and Henderson
1935: Knoblick and Pasamanrck 1958; Bayley, 1965a; Geber and
Dean, 1966; Walters, 1 (2
When the test employe involves strictly cognitive rather than
motoric aspects of develgpment, neqatrve correlations between
performance and SES are found in children even below 12 months
of age. For example, Kagan (1966) reports that on certain labora-
tory“tests of cognitive functioning

lower-class children, as early as 8 to 12 months of a% show slower
rates of rnfi)rmatron proce srnP than mrddle cIa? rIdrn fthe
same or rna dr #)n Lower-cfass children show ess raﬁ o

tion, Jess cle erentratron among visual stimuli,”an rnaPIy

o‘b%‘dtr'r‘éﬁ ?HSYXc‘rnh'?Pe o Fdh?ddaf&raﬁﬁﬁﬁé"”rf }raranrr st

set of toys {guoits naf BCS nail a n” ar toy la Pr
MOower, an tog anrmas and by noting the fime Tnvolved 1 eac
actrvrt Some hildren aywrt the bl cks for 10feconds andthen
t te ort or the faw nmower rnIg 0 second 3
rvr , tvr eoeJa 0.4 rAsecon

roug chr ren, caIe res oI orstraron rn ants’ spends

mrnute? with an actr wrthofut rnterrusptro(n beforec a rrdrn
We do not believe the Iatter ro Infants I taking more fro %e
actrvrty rather it seems that They are tak rng longer t satrate on
ac#ron hrsr ort ntr] o%e at.the obServation Fhat owerca]ss
Infants show htres d for satjation contrasts s arP with t
observation tha 4-year-0 d lower-class children are distractable and
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h}(/ erkinetic. We helieve both desc_rigtions. Th(i< aradox to he
e Elameg_ IS wh%these Igwer-class ?hl| ren arg_ m >ef/a d lethargic
and nondistractible at 12 months of age, yet display polar-opposite

behavior at 48 months of age.

Theory of Primary and Secondary Retardation

The empirical findings on which our hypothesis of primary and
secondary retardation’is based can be more easily summarized and
their relevance more readily indicated if the hypothesis is described
first in general terms,

A HIERARCHY OF ABILITIES

There is much evidence that mental abilities stand in some hier-
archical relationship to one another. A number of factor analytic
models have yielded results congistent with a_ hierarchical hypo-
thesis Wernon, 1950), but, as pointed out by Guilford (1967), the
hierarchical factor model is as much a product of the particular
method of factor analzsls as of the raw data that o into it, and other
models than hierarchical ones are possible. However, there are
other lines of su?port for a hierarchical view of abilities which stem
from experimental studies of the learning process, such as Gagne’s
(1962, 1968) work on learning hierarchiés, and from studies of the
developmental aspects of cog]mt_lve processes, such as those re-
viewed hy White (1965). Both lines of evidence indicate that for
many abilities there is a natural order of acquisition or emerfqence,
such that when ability B is found, ability A will always be found,
but not the reverse, Deficiencies in a fower level ability almost
always imply deficiency in some higher level ability, "but the
reverse need not he the case, Some aspects of the ability hierarchy
are attributable to the learning of specific subskills which stand in
some hierarchical relationship to one another, these aspects are
usually more closely related to the individual’s %rade in school and
to the nature_of the instruction he has received up to, that point,
Learning various operations and concepts in arithmetic is a good
example. Other abilities are_of a more maturational or devélop-
mental nature and are practically impossible to explain in terms
of previous Iearnma of specific subskills. The emergence of such
abilities is apparently more dependent upon the growth of brain
structures than upon learning and experience. Experience may be
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necessary but it is far from sufficient for certain abilities to become
manifest in performance. Abilities that depend upon the matura-
tion of neural structures can also be hierarchical, in the sense that
normal maturation of a lower level does not necessarily insure
maturation of higher levels in the hierarchy. Failure of maturation
at lower levels, on the other hand, will result in some deficiency or
impairment of the emergence of higher level functions in behavior,
even if their neural substrate is normal. _

The essential characteristic that most generally describes the
levels of this mental maturation hierarchy’1s the e?ree of corre-
spondence between ‘input’ and ‘output’. Lower levels of the hier-
archy involve relatively little processing or transformation of the
informational input; the stimulus-response correspondence _is
relatively simple ‘and direct. Higher levels of the mental ability
hler_arch?/_depend upon elahorations and transformations of infor-
mational input, and upon comparisons of the informational input
with prevmusIY stored information. Various cognitive tasks can
be h){pothetl_ca ly placed along this continuum, from low to high:
simple reaction ‘time, Pavlovian conditioning, instrumental con-
dIIIO[]InP, complex reaction time, pursuit-rotor learning, dis-
criminaion learning, immediate memory span for digits (forward),
immediate memory sPan for digits (backward), memory span for
digits after a brief de aly (i.e., 5-15 seconds) between presentation
and recall, serial rote [earning, free-recall of uncategorized word
lists, ?alred-assomate learning, free-recall of categorized word lists
complex concept learning "and problem solving (e.Fg., verhal
analogies, arithmetic ‘thought’ problems, Raven’s Progressive
Matrices). It should be noted that this continuum is not one of
mcr_easm% task difficulty per se. A digit si)an test can be made more
difficult than a Progressive Matrices problem in terms of percentage
of the polpulatlon passing’ the items. Neither does the continuum
necessarily represent one 0f increasing stimulus (input) complexity.
The continuum seems to be best described in terms of the amount
of transformation of the input - the amount and complexity of
‘mental’ activity - called forth in the subject in the process of his
responding to the stimulus in order to"learn, retain, recall, or
produce the correct response to a problem.

Level | and Level |1 Abilities. Although up to now we have
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regarded  these tasks as rangm? along a single continuum, our
hypothesis, for reasons that will' become apparent, holds that the
continuum is the resultant of at least two types of ability, which
¥ye s,hatljllctall Level | or “associative ability” and Level I1 or ‘cogni-
ive” ability.

Levels, Yand |l are viewed as beln% qualltatlvelg different, as
eX|st|n? in parallel, but as having quite different developmental
rates. Individual differences in Levels | and 11 may in fact be
correlated, but not because they are different manifestations of the
same underlying structures or processes. That the underllylng
processes are essentially differentand are not inherently correfate
could be shown by obtaining groups of persons in” whom the
correlations are zerd or even negative between tests that are hIgh|K
loaded on Level | and tests loaded on Level Il functions, Suc
tests, for example, as digit span (Level I?] and the Pro?ressw_e
Matrices (Level 1), Probably no test on the behavioral Tevel is
completely free of both Levels I and 11, but different tests can
have markedly different loadings on each level.

Correlation between tests of Level | and tests of Level |1 can
occur in a given p_o?ula_tlon mainly for three reasons: o
_ éa)_The essentially independent genetic factors determining
individual differences in Level I and Level Il may become asso-
ciated through assortative mating. That is to say, persons who are
below average in, say, scholastic abl|lt¥, whether because they are
below average in Level | or in Level I1, or in both, have a greater
probability of marrying one another than of marrying someone
who is markedly differént in ability. This tends to bring toqether
in their offspring poor genetic potential for both Level 1 and
Level [1 abilities. In the previous section in the review of the re-
search of Reed and Reed (1965) on the genetic transmission of
mental retardation, it was shown in Table 4 that more retarded
children resulted from matings of a retarded mother with a
normal father than from a retarded father and a normal mother.
While the explanation in terms of quality of the maternal environ-
ment offered by the Reeds is quite possi Ily sufficient, it is not the
only possible explanation. A possible explanation in terms of the
theory here proposed is that more of the retarded mothers than of
the, retarded fathers in. the Reeds’ sample had genotypes_ for
deficiency in Level | abilities. Because of the demands of éarning a
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living, mentally deficient men are less apt to be able to marry than
retarded women, esgr)]emally if the man’s_deficiency is in" basic
Level | processes, which would be a handicap in almost any line
of work, Most standard intelligence tests are_heavily loaded on
Level II ability, and because of the_hierarchical dependence of
Level I1 on Level | for its manifestation in performance, a person
who s deficient in Level | will also show some deficiency in
behavioral indices of Level 11, If Level | and Level |1 are under in-
dePendentgenetlc control, andgranting the hierarchical relationship
between Levels | and II, onewould predict that a normal person
(i.e., average or above on Levels | and II) mated with a person
genetically deficient in Level | would Rroduce a hlgiher proportion
of Rheno ypically retarded children than a normal person mated
with a 7person who is genetically deficient only in Level 11 abilities.

(6) The second basis for correlation between Levels | and II i
already evident from the preceding discussion, viz., the functional
dependence of the behavioral expression of Level |1 process on
Level I. The degree of this dependence is not yet completely
known, but the evidence suggests that the de%ree of dependence
may become increasingly weak above some Threshold” value of
Level I hlgher correlations between Level | and Level I tests
would therefore be expected in the average to below average range
of the distributions than in the above averaﬂe ranges.

¢) Some of the information processing skifls involved in Level Il
tests depend not only on the normal functioning of the neural
substrate of Level | but also upon the prior learning of certain
skills. The speed and thoroughness of acquisition of these skills
depend also upon Level | associative learning ability. Thus there
comes about a correlation between measures of Levels I and I1.

Intelligence Tests. Most standard intelligence tests are made up
of items that are a mjxiure of Level | and Level I functions.
Partly for this reason, it has been difficult to infer the two types of
procésses from total scores on these tests; the scores are tog. much
an amalqam of Level I and Level |1 functions. Most intelligence
tests that are heavily loaded with what Spearman characterized as
the g factor - a capdcity for abstract reasonlng_- are mainly indices
of Level Il functioning. Among standardized tests, “Raven’s
Progressive Matrices and Cattell’s Culture-Fair Tests are perhaps
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the purest measures of Level Il ability. The Stanford-Binet and
Wechsler tests have slightly lower g l0adings than the Raven and
Cattell tests and also Contain subtests which are relatively pure
measures of Level | abilities, such as the digit span and dIPIt
symbol tests of the Wechsler. Moreover, these conventional O]
tests contain informational items, such as vocabular¥ and genera
information, which deJoe_nd upon previous earning. The low con-
ceptual quality ofthe definitions required for passing, especially for
the easier, more concrete words, and the simple factual content of
the general information items, would involve Level | ability as
wellas Level [I. The net effect is that these tests order individuals
along a general, crude continuum of intellectual abl|.lt%/, somewhat
moré heavily weighted with Level |1 abl|l'[?/, Dbut without making
any clear distinction between individuals’ relative strength or weak-
ness in Level I and in Level Il. _ ,

Some children who obtain seemingly valid low Qs in the range
50 to 80 on these tests appear to be socially bright and do not seem
in the least retarded In learning the nameS of classmates,  in
acqumn_? playground skills and the practical knowledge of getting
along with their neighborhood playmates. For many such children,
who usually come from the lower classes, the 1Q tést is commonly
presumed to_be invalid because of the cultural Toading of its item
content. While some of the items in such tests as the Stanford-
Binet and Wechsler have an obvious cultural element, as have also
many of the group tests used in schools, it has been found that
these items aré not necessarily those on which lower-class children
with low 10s do the most poorly. These children qenerally do no
better, and often they do worse, on the less culturally” loaded
subtests such as block designs, and on tests like Raven’s Progressive
Matrices and the Culture-Fair Tests of Cattell (see Jensen, 1968c).
Something besides cultural bias of test items is clearly involved.
Eells etal. (1951), in their famous study of cultural bias in standard
intelligence tests, found that the oné characteristic that distin-
guishéd most between items showing a large social class difference
in the probability of giving the correct answer was the degree of
abstractness of the test items, This attribute of test items is a more
important factor in determining disparity of test scores between
upper and lower classes than the factor of cultural content per se.
Examination of items in standard tests, moreover, supports the
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conclusion that the more culturally loaded items in tests are also
among the least abstract. ‘Who wrote FaustV (an item in the
Wechsler-Bellevue), for example, is more culturally biased, buf also
less abstract or conceptual, than some other less cultural items
from the same tests, such as ‘In what way are an eg?_and a seed the
same?” and ‘If seven pounds of sugar cost twenty-five cents, how
many pounds_can you get for a dollar?” Probably it was Iarg_ely
because of this inverse Telationship between the Cultural loading
and the abstractness of intelligence test items that it was possible
for McGurk (1967) to show that Negro children performed better
relative to whltesg,on the more culturally loaded items than on the
ess cultural questions of an intelligence test. _
The cultural loading of test items is best regarded as essentially
orthogonal to the Level I-Level Il dimensionalong which various
tests may range. The writer has argued the point elsewhere that the
most objective index of a test’s culture-fairness is its heritability
coefficient (h2) in the normative population &Jens_en, 1968c). The
two-dimensional space which must be hypothesized in order to
comprehend the facts of SES differences in measured intelligence
Is shown in Figure 2. The hypothetical positions of various mental
tests in this space are indicated. _ o
Although various tests and forms of learning may differ in the
extent to which they actually require Level Il processes, there is
little way to prevent Level Il processes from entering into a
subject’s performance on tasks that re(iuwe no more than"Level I,
Subjects tend to use whatever abilities they have at their command
in approaching a learning or problem-solving situation. Some
tasks, however, minimize the usefulness of Level Il processes.
Mnemonic elaboration, coding, or other mediational processes are
more often likely to hinder than to aid digit span memorP/, for
example, and therefore dlglt span_tests tap mostly Level I pro-
cesses. Paired-associate SP ) learning, on the othér hand, can e
accomplished with Level | abilities, but Level 1 can also play a
Iarge role in PA learning. Thus, for individuals who are_ well
endowed with Level 11 ability, such as college students, individual
differences in PA learning may he determined largely by Level I,
which will largely override individual differences in Level I. In
young children, in whom Level Il processes are still rudimentary,
on the other hand, PA learning would be more a manifestation of
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LEVEL |
ABSTRACT PROBLEM SOLVING
CONCEPTUAL LEARNING

Progressive
Matrices
Stanford-Binet' /-"Arithmetic Test
<
h2=1 h2=
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v Spelling Test

Serial Learning”

Digit Span

ASSOCIATIVE LEARNING

. 2 The two dlmen5|onal sp rFe requiredfor comprehendtleﬁll ng social

ass  dlifferences in rmance on tests of intelfigence
fearnm P and g % ?astlc achievement. The ocatlgnso

the varlous ‘tess are hypothetical.

Level | ability. Consequently, the correlation amon% tasks that can
otentially irivolve both Level | and Level |l but Tor which only
evel | is essential should decrease with increasing age of the

subjects from pre-school to adolescence.

Relationship of Level | and 11 to Fluid” and ‘Crystallized’
Intelllﬂence atteII (1963) has proposed a distinction between what
he callsfluid and crystallized general intelligence.
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Fluid intelligence is a basic capacity for learning and problem
solving, a ?eneral hrightness’ that is manifested in new. [earning,
novel problem solving, and general intellectual adaptability, It s
independent of educational and experience but is inve&ted in the
particular opportunities for learning afforded by the circumstances
of the individual’s life. Tests designed to minimize the importance
of cultural and educational advantages, such as Cattel’s Culture-
Fair Tests and Raven’s Progre_sswe_ atrices, are the best measures
of fluid intelligence. Fluid intelligence reaches the peak of its
growth curve in late adolescence, and thereafter reaches a plateau
and _be%nns gradually to decline in middle age, thus araIIell_nq
physmta structures and functions such as brain weight and vita
capacity.

F()IrySBt/alllzed intelligence consists of learned knowledge and skills.
It has been characterized as a ‘precipitate_out of experience’ - the
resultant of the interaction of the individual’s fluid intelligence
and his, culture. It increases throughout most of a person’s life,
depending_ upon the amount of Ris fluid intelligence and his
opportunities for learning and new exPer,lence. From an operational
standpoint, the difference between Tluid and crystallized intelli-
gence really amounts to the difference between”culture-fair and
Culture-loaded tests. _ _ ,

Levels | and || are seen as being essentlallyéorthogonal to fluid
and crystallized intelligence. Whilé many of the tests that charac-
terize Level | Processe_s such as digit ‘span, are also those that
characterize tests of fluid intelligence” not all tests of fluid intelli-
gence are confined to Level I functions. The Progressive Matrices
and Culture-Fair Tests, for instance, are tests of fluid intelligence
and are also among the best measures of Level |1 ability.

Relationship of Socioeconomic Status to Levels | and 1. As
shown in Figure 3, individual differences in Level | and_ Level Il
abilities are @/Spothesu_ed £ havmg% different distributions as a
function of SES. The distribution of Level I abilities is shown as
independent of SES. This may or may not, in fact, be true, but
so far we have found little orno evidence that would contradict
this simple assumPtlon. When large, truly random samples of the
population are tested, however, it should not be sur _rlsm? to find
some difference between SES groups in the distribution of Level |
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ahilities, especially in adults and in children beyond 8to 10 Years
of age, for two réasons: (a) because of the hierarchical (but not
complete) dependence of Level I1 on Level | ability we should
expect assortative mating to affect giene pools for Level | in a
manner similar to Level'll, though o a much lesser degree, and
(b) beyond 8 or 10 years of age, When bath Level | and Level I
processes are already clearly established in children’s intellectual
performance, it seems doubtful that Level Il functions would not

fi 3. Hypothetical distribution of Level | (solid ling) and Level I
s iagargshed line) abilities In mlddle-class(and Iowe?—class popula-

enter into performance of tasks that are intended as predomlnantI){
Level |, especially for children who are well endowed in Level |
ability. When performance on a Level | task is further facilitated
by bringing Level |1 processes to bear upon it, upper SES children
will show an advantage over lower SES children even in Level |
tasks. Provided asufficient number of different Level | and Level I1
tasks have been administered, factor analysis can aid in distin-
guishing the extent of involvement of Level | and Level I1 pro-
cesses in the various tests, and factor scores representing Level |
and Level 11 should show greater differences between [ower and
upper SES qrourps for the Level 11 factor and smaller differences
for the Level | factor, . _ ,

Why should Level |1 ability be different in upper and_lower
classes, while Level 1 is hypothesized as having little if any
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relationship to SES? One of the main factors determining an
individual’s SES is_occupation or the occupation. of the spouse.
Qccupation;in turn is related to the individual’s ability and educa-
tional attainments. Scholastic performance under traditional
methods of instruction is heavily dependent upon Level |l
abilities. This is mainly why 1Q" tests, which were expressly
devised to predict scholastic performance, are Iargfely measures of
Level Il ability. Since individuals select mates of similar educa-
tion and occupational status, the Fenetlc component of Level |l
becomes se(%re,gated in the population. The greater the social
mobility that is permitted by the society, the greater will be the
segre?atlon of genetic factorS associated with social mobility, the
chieffactors in which are educational and occupational attainments
in_modern industrial society. In the course of generations there
will be a gradual_ elimination of genetic factors making for poor
Level Il ability in the upper classes. Also, since there is some
dependence of Level Il upon Level | ability, low grades of Level |
ability would also tend to be eliminated from the upper classes.
In lower SES groups, on the other hand, education is not the chief
means of succe_edln%, and small demands are made on abstract,
conceptual ability, that is, the Level Il processes, Level | abilities
however, are required to succeed in many manual occupations, and
others’ perception of the individual’s [ntelllpence or Wits’ is based
largely on his Level | ability when indices of scholastic attainments
are lacking, are not valued; or are more or less uniformly meager
amonq(membe[s of the %roup.,ln such cases, assortative mating
will take place in terms o 1practlcal intelligence, ‘wits, cleverness,
shrewdness, and the like. The Negro vernacular has its own term
for this kind of intelligence: ‘mother wit’. _

. High Level | abilityisof value in any society or walk of life, and
In primitive cultures’it |s,Probany of much more importance. to
survival than Level 11 ability. Wkien there is little or no division
of labor, except by sex role, every individual needs the abl|!t?/ to
learn a large variety of facts and practical skills in order to fulfill his
adult role’in the society. Therefore there should be positive selec-
tion for Level | ability in all strata of all societies, The only con-
dition under which one might expect a diminution of selection
against low Level | ability 1s under circumstances in which no
significant economic disadvantage is attached to relative inability
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to compete and in which vocational ineptitude is no barrier to
mating, as_mllght be the case when a society assumes complete
support of its [east able members and takes no measures to reduce
their fecundity.

Levels I and || and the Focus of Attention. Rimland 51964), In
his hook on Infantile Autism, proposed a two-factor theory of
mental functioning which bears considerable resemblance o' the
Pr_esent distinction between Levels | and [I. Rimland conceives of
his difference as havmg to do largely with the focus of attention.
He postulates that the Drain contdin a mechanism which focuses
attention in a manner analogous to the Oﬁeratlon of certain kinds of
electronic equipment. His information-theory model. of this aspect
of brain function states, simply, that there is ordinarily a trade-off
between fidelity and_bandwidth in human attention. According to
Rimland, the bandwidth aspect of mental functioning corresponds
to Level 11. It permits the individual to view, attend to, and recall
specific experiences with respect to a larger context of associations,
%enerallza lons, and broad transfer froni other experiences, to see
Ifferences and similarities between situations, and therefore to be
able to deal with abstractions. ‘Fidelity’, corresponding to Level I,
permits an individual to deal in_detail with the immediately given
physical attributes of stimuli. Rimland believes that persons, are
capable of trading-off fidelity for bandwidth in thelr coqnltlve
contact with the world, but €ach person has his own modal con-
figuration of these capacities which_characterizes his cognitive
style and his pattern of mental capabilities. Rimland believes that
pérsons whose main strength is Level I, or fidelity-reproductive
Proce_sses, have a focus of attention that is largely extracerebral
hat s, focused on real-world events taking place in the here and
now_of the person’s environment. Such persons learn mainly by
looking and doing. Unless they are also high in Level 11, they are
at a diSadvantage in the traditional academic realm, which depends
heavily upon learning from symbolic or abstract representations
in thé form of lectlres and” books. The person whose major
strength is Level 11, in contrast, directs more of his attention™to
intracerebral events a good part of the time. In the extreme, such
individuals can become ‘fost in thought’, which can at times put
the individual at a disadvantage in" dealing with many of the
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immediate exigencies of ﬂractlcal life, For_example, it was said
of Emest O. Lawrence, the Nobel Prize-winning inventor of the
cyclotron, that hlstendenCYto becomefost in thought’whllednvmg
his car made him an unsafe driver to such an extént that he foun
It necessary to employ a chauffeur to drive him to and from work.

An important feature of Rimland’s (1964) formulation of a two-
Process theor?/ of cognitive functioning is that he cites cases in
which Level [l is almost entirely lacking despite apparently very
superior Level | functioni 7g as found in some autistic children
and so-called idiot savants. These observatjons support the notion
that quite distinct brain processes are involved in these two types
of ahility, and thus they cannot be conceived of as 5|mpl¥ different
E)arts of a single underl_}/_lng continuum of general mental ability.
ust the opposite condition is found in Korsakoff’s syndrome, in
which some but not all Level | functions, such as the consolidation
of short-term memor_Y, traces, are markedly deficient, althou?h the
victim retains the ability for normal performance on Level IT tests
(Talland, 1965).

CORRELATION BETWEEN LEVEL | AND LEVEL I

At present our hypothesis regards individual differences in Level |
ana Level 11 abilities as uncorrelated genotylomally (i.e, in terms
of their underlying mechanisms) but"corrélated phenotypically
because Level Il functions have some degree of hiefarchical
dependence on Level 1.* [For example, solving an oraIIY presented
‘thought problem’in arithmetic involves Level I, but also requires
that the subject have sufficient short-term memory %Level ) to
retain the_eléments of the problem in mind long enotgn to solve it.
It is possible to retain the problem in mind without being able to
solve it, but the reverse cannot be true.] _

Tests of Level I and. Level I1, should, according to our hypo-
thesis, produce correlation scatter diagrams like those shown in' an
exaggerated clear-cut form in Figure 4. Level | is represented by
tests of associative learning ability and Level 11 bz_ intelligence
tests with a high ¢ loading. Because low Level II ability is not a
crucial disadvantage in the lower SES groups, there is not much
selection against it; while it tends to be eliminated from the upper

s SR e e o e
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SES groups. Thus the scatter diagrams for lower and upper SES
groups ditfer mostly in the proportion of persons falling into the
upper left quadrant. Because of the dependence of Level Il on
Level | in actual test performance, few if any authentic cases
should be found in the [ower right quadrant of &ither SES group.
But if there is some fairly low threshold value_of Level I above
which any amount of Level |1 can be fully manifested, there may
be more “cases in the lower right quadrant than is depicted in
Figure 4. So far we have not found individuals who are superior

Intelligence
X X

Below Above Below Above

Low Middle
Socioeconomic Status

figure 4. g,chemati? iIIu%traticin of theform of the correlation scatter-
lagram 8r the re atlonsh|EJ etween (ﬂssocmtlve learning
anifity and 1Q In SE'S and Upper-Midale SES groups.

in_Level Il tests and are also authentically deficient in Level |
abilities. A few pseudo-deficient Level I cases with high 1Qs seem
to be due to some fluke in the Level | testmg, such as failure to
understand instructions, excessive anxjety in the laboratory testing
situation, etc. However, older brain-damaged and senile sub#ects
could very probably be found in the lower right quadrant of the

scat;}er %la raw. . " :

The ﬁot esized characteristics of the scafter diagram _for
lower and for upper SES groups |mFI|es_much higher correlations
between tests of Level I and Level 11 in high than in low SES
groups. In fact, it was the fmqu of this difference in correlations
etween learning tests and 1Q Tests for lower and upper SES
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groups that initially prompted the formulation of this dual-process
ypothesis of cognitive functioning.

Hypothetical Growth Curves of Levels | and |1 asa Function of
SES. These are shown in Figure 5. Since most of the child’s
behavioral development up.to about 4 years of age is attributable,
according to this hypathesis, to the growth of Level I, and since
SES groups do not differ appremablg in Level I, there should be
little Or no differences between SES groups in early childhood.

fi 5. Hypotheticalarowth curvesfor Level | and Level 11 abilities
Oare inyl%?ddfe SE% and low SES populations.

Children who appear retarded during this early stage of develop-
ment are regarded as yery_probablr retarded in Level | ability. If
the de?ree of retardation’is only slight, and if the child possésses
normal or superior Level |1 ability; he will appear to be a ‘late
bloomer’ and' during the early sctiool years will come up to par
intellectually. Thus, there is & near zero correlation (in fact, a fow
ne%atlve correlation for hoys) between indices of early development
and later [Q. _ _

Figure 5 also illustrates a possible basis for the so-called cumu-
lative deficit’ generally found in low SES children, that is, the fact
that scholastically they tend to lag further and further behind their
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middle-class age-mates as they go through school. As the content
of the school’s curriculum hecomes incréasingly abstract and con-
ceptual with. advancmP grades, the child "with below-average
Level |l ability, regardless of his status on Level |, will be at an
increasing disadvantage. The cumulative deficit effect will then
snowball because ofthe child’s _dlscoura?m{g experience of diminish-
!n? returns from his efforts in school. The most important re-
inforcement in school learning is probabl?/the_student’s perception
of his own success and Progre_ss in _earnln([], and when' this
reinforcement diminishes, the child is, in effect, on an extinction
schedule with respect to the hehaviors involved in classroom
learning. This results in some children’s appearing to be unable to
learn even the simplest things taught in the classroom ,desplte, the
fact that outside the classrogm they may learn more difficul thmgis
quite readily. Such extinction of school learning behavior could
probably bé prevented by conducting instruction in the basic
school subjects more in accord with Level | processes rather than
by means of techniques that maximize the role of Level Il abilities
in classroom instruction.

The Heredity-Environment Aspects of Levels | and Il. The
grewous review of the qe_netlc aspect of mental retardation and of
ES differences in_intelligence bears directly on the question of
the sources of individual differences in Levels | and 11. Those who
a[?ue from the cultural deprivation hypothesis of SES mtethence
differences would claim that Level I"tests reflect more nearly the
individual’s genetic potential, and that tests of Level Il reflect the
individual’s Cultural agciumtlons_. According to this view, the basic
source of individual difrerences in mental anility is seen as consis-
ting of Level | processes, while Level II processes are regarded as
the resultant of the interaction of the individual’s Level | processes
and the opportunities for learning afforded by his environment.
The present theory, on the other hand,” postulates seﬁarate
enetic mechanisms for Level 1 and Level |1 abilities. Alt ouqh
e development and manifestation in performance of Level 11
abilities doubtless depends upon experience and learning (the
capability for much of which, in turn, depends upon Level |),
experienceand learning are regarded as necessary but notsufficient for
the development of Level 11 The idea that individual differences



240  Genetics and Education

in Level I ability are Iarqely determined hy environmental fac-
tors, even granted a Iargey genetic determination of Level I, is
contradicted by the evidence on the inheritance of intelligence
most of which’is based upon tests that largely measure Level Il
functions. The Rur_est Level 1] tests, such as Raven’s Progressive
Matrices, yield heritability estimates as high_or higher than are
found for omnibus intelligence tests like the Stanford-Binet #e%
Shields, 1962). There have been no comparable studies of the
heritability of Level | per se, but there is no reason to believe that
Level | abilities are not fully as heritable as Level II. For example,
pursuit-rotor learning - a’form of perceptual-motor learning in
which the subject practices kee%mg a stylus on a movmq_metal
disc, (or Tarqet5- would seem to be arelatively pure type of Level |
ability. Analysis of the correlations between’sets of identical and
fraternal twins for total time ‘on target’ in the course of acquirin
the pursuit-rotor skill yielded a heritability coefficient or 0-88,
\ivgggh C!% cé())se to the heritability of physical stature (Bilodeau,

RELATIONSHIP OF LEVELS | AND II
TO MENTAL RETARDATION

Severe grades of mental defect due to mutant genes, chromosomal
abnormalities, and brain damage Probably always involve a marked
deflmenc% in Level 1: consequently Level 11 will also be deficient.
Even in the severely retarded, however, the most elemental Level |
functions are ofter prominent, such as_hl&h-fldellty fransmission
of stimulus inputs as commonly seen in the echolalia and echo-
praxia of imbecile children - in many cases these are their only signs
of learned behavior, a hlgh-f!delltg ‘echom% of what they see and
hear (O’Connor and Hermelin, 1961). But here we are not prima-
rily concerned with this category of severe mental deficiency.
Rather, .our present concern is with the milder forms of mental
retardation associated with normal polygenic inheritance and, due
to the fact that polygenic characteristics assume a ‘normal’ distri-
bution of values iri the population and such a_distribution has a
lower ‘tail’. We have postulated two such distributions represen-
ting different genetically conditioned asRects of mental develop-
ment: Level [ and Level 11. Because there are two u_nderl,ylnq
distributions, there are theoretically three ways that an individua
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can be retarded, but phenotypically two of these three ‘types’ may
look much alike from the Standpaint of diagnosis. An individual
may be diagnosed as retarded because (a) he'is low on Level | but
not on Level I1; or because (b) he is low on Level II but not on
Level I; or because (c) he is low on hoth Level | and Level II.
Individuals in the categories (a) and (c) are probably the least dis-
tinguishable in performance and at present we donot know anY
means for clearly differentiating these (hJYOU s, sincenormal Level |
ability seems not to be manifested when Level 1 is very low.
Primary retardation here refers to a deficiency iri Level |.
Secondary retardation refers to a deficiency in Level II. This
diagnostic distinction, we believe, has important implications for
education and for occupational selection and tramm%. While
retardation generally refers to individuals who are more than two
standard deviations below the general population mean on con-
ventional 1Q tests, there is a subStantial segment of the population,
Iargelty among the groups now called cuIturaII%/ disadvantaged,
who fall in the 1Q range from 70 to 85 and might be regarded as
of ‘borderline’ intelleCtual ability in terms of conventional test
scores and scholastic performance. The primary versus secondary
distinction would seem especially important with respect to this
%roup. Approximately half the egro population of the United
tates, for example, is below 1Q 85 on standardized tests, and
approximately six times as many Negroes as whites are classified
as mentally retarded by traditional criteria (Shuey, 1966). We do
not know ‘what proportions are below the average range in the
primary or in the secondary sense, but from the evidence we have
Pathered so far, it appears that comparatively little of the intellec-
ual retardation found in low SES groups i$ of the primary type.
It is unfortunate that the label ‘retarded’is ever used in connection
with individuals who, are of average ability in Level | processes
although they are quite far below average n Level Il. Most such
indjviduals dre not perceived as retarded once they leave school,
and, unless they show emotional instability or other Severe behavior
problems, they do not become institutionalized. Accurately speak-
mtg, th,e_}/_ are not ‘slow learners’. Neither is their particular pattern
of abilities primarily the result of cultural deprivation, 'in the
majority of individuals. Some children with exceptionally hlfgh
Level I1 ability come from a culturally deprived background (for
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some stnkmg e_xamRIes, see Burt, 1961b). Barnett, a student of
mental retardation, has stated that ‘Perhaps the major obstacle to
analysis and habilitation of retarded behavior is the paucity of
measurement methods that amplify rather than homogenize”the
parameters of individual behavior’ %Barnett, undated, p. 16]. The
differential assessment of Level | and Level |1 abilities is a step
toward the more refined diagnosis of familial retardation, and it isa
diagnostic approach based on a theoretical conception of the
development and structure of mental abilities.

Evidence for the Level I-Level Il Hypothesis

GENERAL OBSERVATIONS

The observations that initially gave rise to the studies that led to
the, dual-process hypothesis proposed  here were hrought to the
writer’s attention by school psychologists and teachersin classes
for the educable mentally retdrded (EMR, with Stanford-Binet
1Qs between 50 and 75) in schools that contained a large propor-
tion of children called culturally disadvantaged. 1t was the teacher’s
impression, confirmed by the ‘writer’s own ghservations made in
the classroom, on the Rla rounds, and in laboratory testing, that
low SES children in the EMR groups appeared in many ways to
be much less retarded, and in fact usually appeared quite normal,
as compared with_middle-class children of the same 10, even
excluding those with sensorimotor disabilities or signs of neuro-
qulc_al iImpairment. The same held true in observations of children
not in EMR classes but in the ‘slow learner’ category of 1Qs from
75 to 85 or 90. The low SES children, whether white, Negro, or
Mexican-American, ap_p,eared more mature and capable in social
Interactions and in activities on the playground than middle SES
children, despite very similar scores on"a variety of intelligence
tests, both verbal and” nonverbal, and very similar performante in
school subjects such as reading and arithmetic. _
We found it possible to devise special tests, which we call ‘direct
learning tests’, that measure how fast the child could learn some-
thing new right in the test situation_itself. Such tests are much less
tests of achievement than the ordinary intelligence tests. Direct
learning tests depended relatively littlé on knowledge or specific
skills that have been acquired pfior to being tested. The ‘direct



Primary and Secondary Familial Mental Retardation 243

Iearnl_n? tests” consist of measures of short-term memory and rote
associative Iearmnﬂ; they minimized con_ceEtuaI learning. In brief,
it was found that the low SES children in EMR classes and in the
1Q range from 75 to 85 performed on the average much better on
these Iearnm%tests than their middle-class counterparts of similar
1Q. Low SES children of average or above average 1Q, however,

et T S
gfasgjcg E%zirmng) and’1Q" as a function” of socioeconomic

were found not to perform any differently on the learning tests
than middle SES children of the same 1Q. This flndlng_sug?ested
that the low SES versus middle SES difference was not simply due
to the I% tests being more cu[turallg loaded than our learning
tests, such that the |8 underestimated the intelligence of the low
SES group. It appeared that two_different kinds of ability were
being”assessed - associative learning abilities, to which we later
gave the general label of Level I, "and conceptual or cognitive
abilities, which we have labeled Level II. The typical results of
several of these studies are summarized by Figure 6.
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It later became apparent that selectln? subjects only from EMR
classes actually biased our experimental results against the hypo-
thesis, In many schools in low SES nejghbourhoods, it was found
that the maﬂ/?rlty of children with 1Qs in the 50to 75 range are not
found in EMR Classes but are in the reqular classes, although their
scholastic achievement is usually commensurate with their low
1Qs. The low SES children who are placed in EMR classes are
more likely to resemble middle SES children of the same 1Q than
are low SES children in the regular classes despite 1Qs in the
EMR range. On the other hand, we_have found no middle SES
children with 1Qs between 50 and 75 in r_eqular classes. When
such children are found, they are in the special EMR classes. The
?reat majority of low SES children in reqular classes but with low
Qs and with'scholastic achievement 2 of 3 years below grade level
perform in the same average range as the majority of average 1Q
middle SES children on olr Level I learning tests.

The literature on mental retardation frequ,entl¥ notes that many
retardates are regarded, as retarded only du_rln? heir school years
and make a normal social and vocational adjustment once they are
out of school. From then on most are rarelg erceived as retarded
(Robinson and_ Rohinson, 1965; Tyler, 1965, pp. 370-377). Only
a small minority of individuals diagnosed as retarded while in
school are ever placed in institutions or sheltered workshops for
the retarded. o B

We have tested institutionalized familial retardates, as well as
those in sheltered workshops, on some of our direct learning tests.
We find that almost without exception these individuals are as
deficient on our learning tests as on conventional 1Q tests, and
this is true even when we rule out individuals with any suspicion
of organic impairment. (Retardation due to single” gene and
chromosomal defects has never formally entered into our research
but the several such cases that have been tested showed marked
deficiency on the Level | tests.) It seems clear that among groups
diagnosed as familial retarded, éspecially when social incompetence
is part of the diagnostic criterion, there is a preponderance of
primary retardation. | , _

There is an indication that prlmarr and secondary retardation
can exist in different siblings reared fogether in the ‘same family.
Barnett (undated) studied four brothers, 8 to 14 years of age,
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diagnosed as familial retarded, with both parents also retarded, in
an ‘Instrumental discrimination learing situation. Instrumental
Iearnmg clearly qualifies as a Level | process. Two of the brothers
(1Qs 72 and 55) were Prossly superior to the other two (10s 63
and 48) in instrumentar learriing. One of the brothers (1Q 72), in
fact, performed like a normal adult. All were markedly retarded
in school work, although the two showing the better instrumental
conditioning were also Ssomewhat better in scholastic performance.

PSYCHOMETRIC EVIDENCE

. MA, 1Q, and Co%mtlye Development and Learning Rate. As
illustrated in Figure 5, different developmental curves are hypo-
thesized for Level I and Level II processes, with Level I1 becom-
Ing increasingly prominent bek/ond the pre-school years. Mental
Age (MA?, as derived from tests such as the Stanford-Binet, is an
index of the individual’s status in this form of cognitive develop-
ment. But it is also an index of the amount of _Iearnln(z, as repre-
sented by the acquisition of knowledge and skills, that has taken
place up to the chronological age atwiich the child is tested. Some
part of this knowledge acquisition depends mainly on the child’s
associative, learning ability, which is Level I process. Thus, MA is
a composite index representing both cognitive developmental
status and amount of learning, The 1Q, being a ratio of MA/CA
IS an index of the rate of cogznltlve developmént and of the rate of
Iearngng. Culture-fair tests Tap cognitive development more than
eaming.

Heterogeneity of Familial Retardation. I the relationship between
Level | and Level I1_performance is as shown in the correlation
scatter diagrams in Figure 4, we should. expect to find greater
heterogeneity in associative leaming abilities among a group of
retarded than among average or gifted children, evén though all
three groui)s have much the same variance on the |1Q Iéor Level I1)
measure._Jensen (1963) tested all the children in EMR classes
(1Qs 50-75) in an urban junior high school on a trial-and-error
selective learning task and compared their performance with repre-
sentative samples of average (1Qs 90-1 0% and gifted children
(1Qs 135 and above) in the same school. The groups all differed
significantly from one another, in the expected ‘direction. But the
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most striking finding was the extreme heterogeneity of the EMR
roup on the learning task. Although the standard deviation of

eir 1Qs was 7-13 as compared with 8-06 for the average and 4-94
for the gifted, the EMR’s variance on various trial” and error
selective learning tests was from 2 to 5 times greater than the
variance of the average group, and from 10to 25 times greater than
the variance of the Tgifted [qroup. Several of the EMR children
performed above the mean level of the gifted group. Interestingly
enough, the two fastest learners in the Study had 10s of 147 and
65! On the other hand, none of the average or gifted subjects had
scores as low as the mean for the retarded. None_of the gifted, in
fact, was below the mean of the average group. These résults are
hlﬁhly consistent with our dual process formulation. Virtually the
full range of Level | abI|ItY was found amonq the EMR, though all
were déficient in Level I1. Also, the lowest part_of the range of
Level | ability was not found in the average and gifted 1Q %roups.

If a? there are two und_erlym%abllltydlstrlbut_lons Level | and
Level 11, and if (b) omnibus intelligence tests like the Stanford-
Binet contain items that measure both Levels to some extent, and
if (c) one distribution (Level II% but not the other (Level 1) is
correlated with SES, then we should predict an increase in the
Populatlon variance and an increase in the mean SES difference on
ests which are more pure measures of Level II. This is exactly
what Cattell (1934? found with a ‘culture-fair’ measure of g, a test
which ta?s Level [1 almost exclusively. When [Q is derived from
Cattell’stest in the same fashion that itIs derived from the Stanford-
Binet, by taking MA/CA, the standard deviation. of the Cattell
test 15 5 [perc_ent greater for the Stanford-Binet &l.e., 24 v, 162,
and SES [Q differences are_ greatly magnified b){ he Cattell test,
despite the Tact that it contains much less cultural content than the
Stanford-Binet. This would be expected from our hg/pothems.

A similar finding is that of Higgins and Sivers (1956), who found
that large %roups of 7- to 9-year-old low SES Ne%ro and white
childrert who did not differ on Stanford-Binet 1Q showed a signi-
ficant difference, with Ne?,roes scoring lower, on Raven’s Colored
Progressive Matrices, arelatively pure test ofg or abstract reasoning.
Sperrazzo and Wilkins ?1958, 1959) (also sée Jensen, 1959) found
sslgélar l\llegro-whlte differences in each of three subgroups on the

scale.
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The Porteus mazes test, often regarded as one of the most
culture-free tests and recognized for its sensitivity to brain damaqe,
grppears to be more atest of Level | processes than of% or Level Tl

e test apparently correlates with other intelligence tests because
of their partial dependence on Level I functions, not because it
measures Level 11 functions directly. Its lack of loading on Level I
makes it particularly suited to distinguishing primary and secondary
familial retardatior, as shown in astudy by CooRer York, Daston
and Adams (1_9672. They were led to th use of the Porteus test by
their impression hat the Wechsler and Stanford-Binet tests often
result in misleading and erroneous decisions when a%plled to a
population of lower=class Southern Negro adolescents. They state:

We were first led to question these rRro_cedures through ohservations
cH‘Southern Ne(f;ro adolescents committed 1{0 a state institution for
the, enteﬁlﬁy refarded. In the Jud ment? the!)r tea I]$rs, ngr?es,
social workers, and attendanti sunstantial number of these adoles-
cents were functioning, socially an v?catlonallg/ at levels far above
those to be expected ot persons mentally retardéd.

They pointout that ‘extended retestlngd[pn Wechslerand Stanford-
Binét] failed to produce am{W reliable” iscrimination between the
adolescents who appeared béhaviorally nonretarded and those who
were grossly deficient in effective and adaptive social behavior’,
Here, "then, apRears to be a clear-cut example of the failure of
1Q tests, which tap mainly Level Il, to discriminate hetween
primary .and secondary retardation. The Porteus test apparently
made this discrimination. Subjects were divided into 2 groups -
those for whom judges gave the answer ‘yes’ to 6 or more of the
gollowmg questions and" those for whomi they answered o’ to
or more:

Is he socially alert?.

|5 he socially effective? ,

IS his general activity level high?
|s he mentioned more often?

Is his vocational ability high?
Does he have sports ability?

Is his physical appearance’ good?
Is his social judgment accurate?
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Although these 2 groups had mean Wechsler 1Qs of 56-0 and 63-1,
respectively, their mean 1Qs on the Porteus were 63-6 and 121-7.
None of the primary retardates scored above 84 on the Porteus
and n8n1e38f the secondary retardates scored below 102; the highest
scored 132

MEMORY SPAN

Tests of immediate memory span are among the best indices of
Level [ ability. o _

Memory sPan for digits has been underrated as a psychometric
test by most clinical ‘psychologists. The main reasons for the
depreciation of the d|[q| span “tests as it is generally used by
clinicians are (a) its relatively low reliability as compared with most
other subtests, and (b) the fact that in some cases it yields results
that are highly dlscregan_t from other subtests, as when a person
with a very low 1Q obtains an_average or superior score on digit
span. Poor performance on digit span, however, is rarely found in
persons of ‘average or superior 1Q, unless there is evidence of
extreme anxiety, ‘an organic brain condition, or other pathologic
disturbance. echsleri1958) has stated that ‘Except in cases of
special defects or organic disease, adults who cannot retain 5 digits
forward and 3 backward will be found, in 9 cases out of 10, tobe
feeble-minded or mentaIIY disturbed’ [p. 71%. He adds: ‘Rote
memory more than any other capacity seems o be one_ of those
abilities on which a certain absolute ‘minimum s required, but
excesses of which seemingly contribute relatively little to the
capacmes of the individual as'a whole’. This view probably under-
rates the importance of individual differences in the ability"assessed
by digit span in the region above the minimum requirement
Wechsler speaks of. - _

The relationship of memory span to general intelligence is
actuallg greater than is generally believed. Memory span for digits
formed apart of the original Binet mtelllgie_nce scale and has been

included in all the revisions of the test. It is also among the sub-
tests of the Wechsler Adult Intelll_?ence Scale (WAIS) and the
Wechsler Intelligence Scale for Children (WISC). The low relia-
bility of the very brief dlaglt span (DS) test asused in these hatteries
IS probably what misled Wechsler to state that * . . as a test of

general intelligence it [digit span] is among the poorest [Wechsler,
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1958, P YOJ’. This statement, however, is belied by the massive
normative data presented in Wechsler’s own book.

First of all, it must be noted that the reliability of the DS test
of the WAIS is between 0-66 and 0-71 for various age-grougs. The
WISC Manual reports DS reliabilities between 0-50 and 0-60 for
various ag?e-sqroups (Wechsler, 1949). B com?anson, the reliability
of the Full Scale 1Q on both the WAIS and the WISC is between
0-92 and 0-97. Viocabulary has the highest reliability (0-95) of any
of the sm?le scales, But [ow reliability is no real prohlem with the
DS test. Tts reliability can be boosted to any desired level simply
b[y increasing the number of series preserited. It also helps t0
standardize the procedure as much as possible, by presenting the
digits at a metronomic 1-second rate by means ofa ape-_record!ngi
for auditory digit span or an automatic projector for visual digi
span. We obtain reliabilities above 0-90 under these conditions,
and a reliability as high as 0-96 has_been obtained even among a
relatively homageneous group of university students.

The correlation between DS and Full Scale 1Q (minus DS) on
the WISC, after correction for attention, ranges between 0-60°and
0-70, and for the WAIS it is 0-75, These correlations compare
favorably with those of other individual scales after they are cor-
rected for attenuation. The ability to repeat two digits at age 2\
correlates 0-62 with Stanford-Biriet 1Q at that age %Term an and
Merrill, 1960, p. 342). _

_Of further interest is Wechsler’s claim that DS correlates very
little with gi the general factor common to all the WAIS subtests.
Yet Wechsler (1998 R 122 Pre,sents,afactor analysis (Holzinger’s
bi-factor method) of the WAIS inwhich a large factor, accountmg
for some 50 percent of the total variance, was extracted. The D

test has a Ioadlngsof 0-63 ong in the age-?roup 18-19, which is the
Peak aFe for DS performance. Corrected for attenuation, this
actor [oading becomes approximately 0-80, which is a very sub-
stantial loading as com Pared with the g Ioadln%s of other subscales.
Wechsler's notion that DS ceases to correlate significantly with
other measures of intelligence once DS exceeds a Certain minimal
threshold would seem to be further belied by the correlation of
0-60 (0-73 corrected for attenuatlon)h between”the DS and Voca-
bulary subtests of the WAIS in the normative population, It
appedrs that seemingly small individual differences in immediate
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memory span, when multiplied over a lifetime of experiences
make for highly significant differences in such acquired indices of
intelligence as vocabulary. A person with good short-term memory
span plus rapid consolidation of the memor)(] traces would learn
more per unit of time from his experience than a person with a
shorter span or slower trace consolidation. This seems a reasonable
explanation for the substantial correlation. hetween DS and
chabularﬁ in Wechsler’s normative population. Another line of
evidence that rote memory abilities do not cease to he |mfortant
above a minimal threshold was obtained by Jensen (1965b)
who derived 12 factor scores from a hattery of memory span and
serial rote learning tasks administered to university students.
The multiple correlation between the 12 factors and students’
cgl!e?(e grade point average was 076 (0-68 after correction for
shrinkage). o . :
The ?egde_r should not gain the impression that memory span is
a unitary ability. There is ample evidence, for example, that the
abilities to repeat digits forward and backward are not entirely the
same. Korsakoff pafients, for instance, show far greater than the
normal discrepancy_ between forward and backward digit span
(Wechsler, 1958, p. 712. And factor analyses of the intercorrelations
among avariety of tests mgludm% forward and backward span have
shown that they have different factorial compositions (Jensen,
1965b; Oshorng, 1966). From these analyses repeating digits
forward can be interpreted as an almost pure measure of Level |
ability, while repeating digits backward ‘involves some Level Il
ability. This is in line with'the fact that backward span calls for a
transformation of the_mPut, which brings some Level 11 elements
Into \Rllag Forward digit span, for example, correlates more with
the WISC Information subtest than with Arithmetic _‘thouqht’
Broblems, while backward digit span is just the opposite. Also,

ackward digit span is more hlghly correlated with Block Design
than is forward digit span, and Block Design is the best measure of
g among the Performance fests. .

Other procedural variations of the digit sp_an task, such as re-
g_umng a 10-second delay between presentation and recall of the
digit series, introduce further individual differences factors. Sub-
jects do not remain in the same rank-order of ability on immediate
and delayed recall (Jensen, 1965b).



Primary and Secondary Familial Mental Retardation 251

The argument that digit span is pogitively correlated with 1Q
mainly_because more intelligent_ subjects are capable of more
sophisticated strategies, for encoding strings of digits is not very
co_nvmcmgz. For one thing, digit span correlates af least as highly
with 1Q at 2 years of age as at ané/ |ater ages. Furthermore, digit
span, reaches a peak at around 19-20 years of age and shows a
relatively early gradual decline, following much the same curve as
brain weight and vital capacity. This seéms hard to account for in
terms of conscious str_ate([ues for remembering_digits. It is more
likely that digit span is closely tied to very hasic brain functions.
Intensive training of digit span_ ability has been shown not to
produce any permanent increase in children’s digit span over what
would be normal for their mental age (Gates and Taylor, 1925).

Short-term_Memory and Retardation. Ellis (1963) has proposed
the hypothesis that the mentally retarded are essentially charac-
terized by adeficit in short-term memor%/ (STM). He has postulated
that the retardate is_deficient in both the strength and duration of
the stimulus trace. There is considerable sulqport for this theory,
most of it based on studies of institutionalized retardates. THe
position of the Fresent paper is that Ellis” theory applies only to
primary retardation as here defined. It is hypothesized that secon-
dary retardation does not involve a STM deficit but depends upon
a specific deﬁmencK in Level I, ie, abstract and conceptual
processes. We also Delieve that the malorltY of low SES children
with 1Qs in the range from 50 to 85 are inte Iectuallg retarded only
in the secondary sense and do not evince a STM (eficit.

Interaction of Digit Span, 1Q, and SES. We have found that the
substantial correlation between DS and IQ in the normative popu-
lation of the Wechsler and Stanford-Bine intelligence tests breaks
down completely in low SES segments of the population (Jensen,
1968b). The reason for the low “or negligible correlation between
DS and 1Q in low SES groups is atfributable, according to our
theor?/, to a deficiency in"Level I mechanisms. We hypothesize
that there is too littlé variance in Level || potential in low SES
groups for even (iUI'[e large individual differences in Level | to
make any substantial différence in tests of Level II.
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If digit span correlated as highly with 1Q .in the low SES popu-
|ation as it does in the middle-Class population, we could claim to
have a culture-free test of general intelligence in the form of digit
span. But we have found that DS and IQ are much less correlated
in low than in middle SES groups. The fact that the low correla-
tion in the low SES group. is found even for the most status-fair
tests, such as the Progressive Matrices, indicates that the pheno-
menon we are observrnq is not a result of DS and 1Q differing in
culture-fairness but rather is a result of their measuring quite
different mental abilities.

In one study (Jensen, 1968@ children from grades 4 to 6 jn an
all-Negro school in a low SES neighborhood and children in an
all-white school in an upper-middle-class suburban neighborhood
were given an auditory digit span test and Raven’s Colored Progres-
sive Matrices, (The mean'1Q difference between the two_schools is
approximate hr(Zstandard deviations.) The nonparametric correla-

r

tron 6phr coe crent between dr It span and rogressrve Matrices
was (-33 orteow SES(N = an 0-73 orteu ermrddle
SES (N = 60). The rdea that STM as indexed by DS may be

necessary but rs certainly not sufficient for performance ona hrghly
A-loaded’ test such as the Progressive Matrices is supported Dy a
comparrson of the 30 highest- scorranr children on DS'in the Negro
hetto school (the upper 7-9 percent in DS in grades, 4, 5, 6) with
e 30 fozeesZ-scoring children on DS in the white suburban School
(the lower 6T percent in DS in grades 4, 5, 6). The mean DS
scores (expressed as percent of the'maximum possible score) were
65-3 for the_ghetto group and 38-7 for the suburban group. Yet the
correspondrng Progressive Matrices scores expressed as percent of
possible maximum-score) were 64-7 and 72-6, respectively.
Amore detarled anaI sis of auditory digit memory in reIatronto
1Q in low and grou s was performed on groups of pre-
sc ool children between and 5years of age. The low SES group
= 100) was predominantly Negro children attendrnP day-care
centers in all cases their parents were receiving public welfare
assistance. The upper-middle SES group %N = 100) was com-
posed of white children in private nursery schools. The mean ages
of the hrﬂh and low SES groups were 50 and 52 months, respec-
tively. All the children were administered a battery of tests com-
posed of auditory digit series of from 2 to 9 digits; the Binet and
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Wechsler digit span tests, serial and ppalred-ass_ouate Iearnm(]l of
ictures of common objects, and the Peabody Picture Vocabulary
Test (PPVT). The various tests yielded 26 variables in all. The
intercorrelations among the variables were factor analyzed (i.e., a
varimax rotation of the 5 principal components having Eigenvalues
greater than 1) separately for the low and high SES ?m“PS' The
results of the factor analysis were quite different Tor the two
roups. Although the groups differed by 19 points in PPVT 1Q
an averagie mental age difference of 16 months), they showed no
appreciable differences in the dI?It span_and serial and paired-
associate learning tests. The pattern of intercorrelations among

table 6 Means, Standard Deviations, and Correlations with
Intelligence Factor in Low and High Socioeconomic
Groups (N = 100 in each group)l
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1 Factor loadings significant beyond 0%001 level are in bold type.
tests differed, however, in the low and hl%h SES groups, and these
differences were, of course, reflected in the factor analyses. In the
high SES group a single factor accounted for most of the variance
orrall the tésts: the mte_llllgence test and the digit series and Iearnmgi
tests were all substantially intercorrelated, yleldm% a large genera
factor common to all. In"the low SES group, onthe ofher hand,
there was a clear separatign of the infelligence factor from the
factor representing the digit series and learning tests, _

The results are shown in Table 6. It is especially instructive to
examine the intelligence factor in detail. The intel |%ence factor is
so defined because it is the only factor with ahigh loading on PPVT
mental age. Digit span on both the Binet and Wechsler is defined as
the longest series of digits the subject can recall perfectly (after a
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single auditory presentation at a rate of 1 second Per dlglt%_on
50 percent of the trials. As shown in Figure 6, the low and high
SES groups do not differ 5|9n|f|cantly In ‘means or standard devia-
tions on either the Binet or the Wechisler digit span tests, despite a
16 months difference between the mean mental ages of the groups.
Also note that DS _has nonsignificant loadings on the intelligence
La_cthorsiznsthe low SES group~and very substantial loadings in the

| roup.

gFhe dlg?t_ seﬁes test, comprised of series of from 2 to 9 digits,
were administered in the same manner as the DS test fromthe
Binet and Wechsler, but they are scored differently. Two different
scores were obtained. The position (Pos.) score i$ the number of
digits recalled in the correct absolute position. The sequence (Seq.)

table [ Correlation Between Position and Sequence Scoring
of Digit Series Test

Series Length
S_ES 2 3 4 5 6 7 8 9
T I e R

score Is the number of digits correct in forward adjacent sequence,
regardless of absolute position. Since the maximum possiole_se-
quence score is necessarily 1 less than the maximum possible
position score for agiven sefies length, +1 isadded to the sequence
score to make it equivalent to the position score. The reason that
the two types of sCores were used is that it had been found in a
previous Study of digit memory in college students that in supra-
span series (i.e., seriés lengths beyond the subject’s memory span)
the two scores cease to be hl8h| correlated and apparently measure
different factors (Jensen, 19650). In supraspan series the subject
seems to retain Palr-wwe associations between adjacent digits in
the series rather than some mental representation of the series as a
whole, in which absolute position is retained. Table 7 shows the
correlations between position and sequence scores for different
series lengths.
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_Note again in Table 6 that the low and high SES groups do not
differ significantly in means or standard deviations on any series
by either form of SCOFIﬂ_?. The loadings on the m_telllgence factor,
however, are entirely different for the low and high SES groups.
The low SES grouR has no a gremable loadings on any series for
position scormg. The high SES group has very high loadings for
series of 4 and 5 digits, which are the. series Ien?ths near the
threshold of subjects"memory span at this age. For the high SES
group the loadings are approximately the same for position and
sequence scores. This is not so for the low SES group, which has
its only sizeable digit series of lengths 7, 8 and 9, the clearly
supraspan series which more or less force subjects to_learn only
adjacent associations. This strongly suggests that the intelligence
test fPPVTg IS measuring different mental processes in the hI%h
and fow SES groups. 1t iS hard to characterize PsychoIoSgElcallyt e
processes of the high SES group, but those of thé low SES group
appear to be of an”associative nature, since their sequence Scores
are the only ones that correlate with the intelligence factor. These
different patterns of correlations within the dI]gIt series tests would
be most difficult to account for in terms of culture influences,
especially in view of the fact that the distributions of scores in the
low and” high SES groups are indistinguishable. The different
correlation Patterns more likely reflect fundamental differences in
neurological organization.

ASSOCIATIVE LEARNING AND INTELLIGENCE

Some of the most puzzling, research in all of psychology is con-
cerned with the relationship between psychometric mtellltqence
and learning ability. An enormous range of correlations befween
Various Iea[mn[q measures and intelligence test scores has been
found, Iea_dlng 0 a diversity of conclusions and disputes about the
relationship Detween I,earnmgi ability and intelligence (Rapier,
1962). Reviews of studies of Tearning ability in the mentally re-
tarded show that this field is also characterized by similar conflic-
t1|888fmd|ngs (Zeaman and House, 1967; Goulét, 1968; Prehm,

Much of the puzzlement in the research findings is probably
due to the failure, first, to distinguish between subjects on the basis
of primary and secondary retardation and, second. to pay sufficient
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attention to the Propertles of the learning task with respect
to its pogition on the Level I-Level I] continuum. If one makes
some jud?men_t about whether the subjects of the study were pre-
dominantly primary or secondary retardates, and about whether
the learning tasks “were most heavily dependent on Level | or
Level 11 processes, a considerable degree of order emerges from
the various findings, For example, there isno disagreement among
various researches that persons called retarded by ang_qr;tena are
deficient on tests involving abstract and conceptal abilities. This
characterizes hoth primary and secondary retardates. But as we
get into the realm of associative learning tasks, the findings appear
confusing, because it is in this type of learning that primary and
secondarP/ retardates show divérgent abilities. The results will
depend argel%/ upon the proportions of rorlmary and secondary
refardates in the investigator’s sample. If the subjects have 1Qs
below 50, they will almost always be B[lmary retardates, and the
evidence_ is quite clear that these subjects are markedly below
average in associative learing. If the “subjects have 1Qs in the
range 50 to 75 and are institutionalized, the'chances are great that
most of them are primary retardates, for we know thaf the_ vast
majority of persons in this, 1Q range are never institutionalized.
Thus, institutionalized subjects usually show a severe deficiency
in Iearmn% ability. When the subjects are school children with 1Qs
between 50 and’ 75 and are in “special classes for the educable
mentally retarded, there will be a considerable mixture of primary
and secondar}/ types of retardation, so that %reat variance will be
found on rofe earnlngi_ tasks, and often t e_agroup’s mean on
such tasks will differ Tittle from that of children with average
1Qs. When the subjects are children of low SES with 1Qs be-
tween 50 and 80, and are in regular classes, there will be little
or no evidence of deficiency in associative learning as com-
ared with the performance “of middle-class childrenof average

QE_xtremelg simple forms of learning, which require no discrimi-
nations and involve no competition among, multyole response
alternatives - for example, classical conditioning - do not distin-
guish even between primary and secondary retardates or between
retardates and persons of average or superior. 1Q. It is only when
discriminative features enter the conditioning procedurés that
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some correlation with intelligence is manifested (Zeaman and
House, 1967, pp. 195-197). _ ,
In general, the evidence leads to the conclusion_that there is a
moderate correlation between 1Q and learning ability for simple
discrimination learning, for paired-associate and serial learning,
and in learning-set formation (Zeaman and House, 1967). Our
theory would predict that these correlations should be higher in
%roups containing fewer seco_ndar% retardates. A test of this
ypothesis that does not require the diagnosis of P_rlmar¥ and
secondary retardation would be to obtain the correlation between
1Q and associative learning ability (or any Level I test) in random
samples of school children; one ?rou with 1Qs from 60 to 95, the
other group with 1Qs from 105%o 140. All the instances of secon-
dary retardation could be presumed to be in the 60 to 95 IQ range.
The correlation between associative learning and 10 in this range
should be lower than in the range 105 to 140. This test of the
hypothesis has not yet been made, although some evidence to be
réviewed shortly comes very close to it and is consistent with the

othesis,
Brehm (1968, pﬂ. 37-38), in reviewing the research on rote
ve[gal learning In‘the retarded has drawn 12 conclusions from the
evidence:

lll The rote vertfal |earning performance of the r?tarded IS considler-
y more varianle than that of 5s of normal intelligence.

This is what should be expected when the retardate groups are a
mixture of primary and secondary types.

sz] The rote Ieﬁrningngerform nce of the retalrded IS inferior to that
fnormal 5s. This I1s most true when the materials are more abstract than
pictures of common objects.

We should expect that more abstract items would depend more
upon Level 11 processes.

£3 The serial Iearninﬁ . Trfo mance of t?e retar_d?d seems to be
ect to gne same pri u% es (Invariance o ghe Seria 81psmo curve
1%?e%|t_|genngeects, etc.s)govermn the serial performance 0f s of normal
Intelligence.

In a later section we will mention some important exceptions to
this generalization which are predictable from our theory.
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4L Y\Ihen comp?red to mas%e?] Jaractic , fisturbed practice enhances
ernmg rﬁef rmance of the retarded to a greater extent than It
0es for nofmal 5s.

This conclusion supports the hypothesis that primary retardates
have a slower rate of consolidation of short-term memory traces,
which, prior to consolidation, are easily interfered with or ‘erased’
by new input; distributed practice allows more time for consoli-
dation and freedom from input and output interference, to the
relatively. greater advantage of retardates than of normals. It is
hypotheSized from the present theory that this generalization
applies only to primary retardates.

£5_ Retardatgs learn a list of paired assomatef more readily when the
timulus an re%ponse |(§em are the actual objects rather than a
glctureo that 0 ecd; an wlh_en tmeey can Rrono ce a CVC trigram
S a word as opposed to spelling the response.

Paired associate learning tasks can differ in their relative depen-
dence on Level | and Level Il processes. Less abstract materials
depend less upon Level 11 processes.

Jr? The exposure of ftimu_lus items for longer g to 7 seconds)
ervals enhances the learning performance ofthe retarded.

Again, more consolidation time is of relatively greater advantage
to the primary retardate.

g The retarced use high Jevel mediaéional ?trate i?s_ in Paired-
sSociate learning to a lesser aegree than do 5s of normal intelligence.

This conclusion should hold for both primary and secondarY
retardates, since mediational strategies are examples of Level |
processes.

58

L%]ﬁgthe retarded exhibit both a short- and a long-term retention

Whep pon-meaningful and meaningful materjals are equated for
o?] r%?e%aﬁ?ﬁ‘mu ty, retgr(LJates EXhISIt aqearmng eficit on go% types

This, again, theoretically applies only to primary retardates.
There s no question of their STM deficit. Long-térm deficit is
more difficult to prove, since it depends upon equating groups for
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degree of original Iearnrn? which is rarely accomplished. Zeaman
(1 652 has concluded on the hasis of the present evidence, such as
It Is, that long-term retention is good even in primary retardates.

HO The rete fion deficit o the r ard d.ca be minimized W
rtutrn ove earnrn roce ure ere ronsr etween ami)
er earnrn and t unto rete tron 0SS IS, r unce?r

assocratrvecusterrn n free recaIIofver materral
rs |n t e retarded, therr er ance on tasks of this type |
mferror t0 that of the normal

Recent experiments from our Iaboratory, to_be reported in a
following section, indicate that free recall per seisa Level | ahility
and that clustering is a Level 1| Process ur theorY thus mediates
certain predictions about the relationships among the variables of
age, 1Q, free recall, and clustering tendency.

P%] The rtenthon Performance of the retarded lB |mr§rarred & a
ction 0 actrve and retro-active Inhibition, with the
unIearnran; of OL original [earning] assocjations accounting for the
effects of retro-active fhibition FR . Overlearning during OL signi-
ficantly reduces the effects of R

Conflicting Evidence. So far in his search of the ljterature the writer
has foun onl¥ one experimental result which is unegurvocally in
conflict with the major hypothesis set forth here. Pursuit-rgtor
learning would seemto bé an even purer form of Level | ability
than digit span, serial, and paired-associate Iearnrn? S0 we should
expect pursuit-rotor learning to show little ifany difference between
Eroups ofschoo children who presumably differ in 10 but not in
evel | abrlrt?/ In, fact rn one study of the relationship between
pursuit rotor earnr%r ability and MA, the correlation was only 0-1

(McNemar, 1933). Wright and Hearn (1964) found a large, srgnrfr
cant difference |n pursurt -rotor. learning between a”group of
20 institutionalized mental defectives and & group of 20 high-school
and. college. students, which is consistent with the ‘dea that
institutionalized retardates are usually deficient in Level 1. The
evidence that appears to be in direct’ conflict with our theory is
from a recent experiment by Noble (1968, pp. 230-232), who
found highly significant differences among a sample of 500 rural
school children of white (W) and Negro (N) ancestry. The groups
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were matched for age, sex, and conditions of practice (L vs. R
hand). The outcomé was WR>WL>NR>NL. When whites,
mulattoes (M), and Negiroes, similarly matched on age and sex,
were compared, the results were W > M > N. As Noble"points out;
It is hard to know how to interpret these results. Since we have
found no difference between Negro and white children on such
Level | measures as digit span and serial learmning, though they
differ by 15 to 20 points’in 1Q mostly Level I1), it is puzzling why
Negro Children should perform less well than white children on
ursuit-rotor learning, which seems to be a purely Level | task.
ne likely hypothesis is that pursuit-rotor learning involves a
form of work inhibition (‘reactive inhibition’ in_ Hullian termi-
nology) which is absent in'STM and verbal learning tasks. There
could well be racial differences in rates of build-up and dissipation
of reactive inhihition, just as there are highly reliable individual
differences within races. Pursuit-rotor experiments manipulating
distribution of practice, the measure or reminiscence, and other
measurements of reactive inhibition such as those described by
%ﬁgssesn (1966), should provide the means for testing this hypo-
S,
. Goulet (1968) has reviewed the research on serial rote Iearnmgi
in the retarded and concluded that these studies show ‘unequivoca
fmdmgs of superior learning for normal Ss’, He goes on to state
that these studies, however, ‘have not provided insight into the
specific process of factor responsible for the retardate deficit’
According to our theory, the serial learning deficit should be
found only in primary retardates, since serial Iearnmg,ls a Level |
ability closely related to memory span. All the studies of serial
learning reviewed by Goulet were based on groups of retardates
among “whom could be exR_ected a %repon erance. of primary
retardates. The one study which probably had a relatively smaller
proportion of primary refardates was one by Cassell (1957_3/. Cassell
selected from a population of 152 retardates the 52 subjects who
could read; non-readers were excluded, The 52 retarded 5s who
could read showed only a marginal difference from a (Iqroup of
normal children in serial learning ability. Among the retardates,
the readers did not differ from the non-readers in 1Q. We con-
jecture that while all were more or less equally deficient'in Level I
ability, more of the readers were not deficient in Level | ability
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(1.e., they were secondary retardates) and. therefore were of normal
ability in serial learning: There can be little douht that authentic
primary familial retardates are markedly deficient in serial Iearnm%
ability.” A study by Jensen (1965a), ‘for example, showed tha
institutionalized young adult familial retardates were markedly
inferior in serial rote "learning compared with normal children
matched for Stanford-Binet mental age. _ _

Two main types of evidence supFort the contention that serial
learning is essentially a Level | abi !t){. In the first place, normal
subJ[ects, when questioned after a serid Iearnmg experiment, claim
notto resort to the use of strategies, mnemonic devices, mediational
techniques, or other *higher lével” mental processes In serial rote
learning.. Their subjective rePorts of how they learned the serial
list are”in marked contrast to their reports on Inalred-assor,late
learning, in which verbal mediational processes play a prominant
role in"normal adult subjects. Furthermare, neither normals nor
retardates show an improvement in serial learning, when given
special instructions to use verbal mediators in Iearnmlg the Serial
list. The same type of instructions, however, tqreaty facilitate
paired-associate earnmﬁ, relatively more in refardates than in
normals (Jensen and Rohwer, 19633, 1963h). Paired-associates can
be learned by means of Level [ associative processes, but they also
permit the greater play of Level |1 elaborative processes for sub-
jects who possess these abilities. oo _ _

Second, Jensen (1965b) has found that individual differences in
serial learning are highly correlated with STM for digit_series,
When a hattery of 14 different memoay span tests and” 17 serial
learning meastires were factor analyzed together, the loadings of
both the memory span and serial learning measures were of approx-
imately the same magnitude on the general factor commaon to all
tests in the battery. Between 67 and 78 percent of the variance in
the various serial tasks and between 67 and 82 Percent of the
variance on. the. memory span tasks was accounted for by the
communalities (i.e., the Common factor variance).

A series of experiments by Jensen and Roden (1963Lshowed a
relationship hetween memory span and the degree of skewness of
the serial position curve in normal subjects. Subjects with Ionﬁsr
memory s_?_ans made relatively fewer errors in the first half of the
serial position surve than did subjects with shorter memory spans.
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Since the degree of skewness (i.e., .the piling up of errors more
toward the end of the serial list during the learning trials prior to
mastery% is related to memory span, we should expect from our
theory that primary retardates should not onlg be slower in learning
a serial list, but should produce a less skewed serial position curve.
Consistent with this prediction, Barnett, Ellis and Pryer (1960)
found a tendency for normal high school students to make rela-
tively more errors for middle items and_fewer errors for the
beginning items than retarded subjects. The writer tested this
h¥pothe5|s further by administering an 8-item serial list composed
of pictures of familidr objects (i.e., comb, sPoon, house, dog, shoe,
etc.) to a grouB of 20 familial mentally retarded (Stanford-Binet
1Qs. between 50 and 70 with a mean of 58) %oung adults in a state
institution for the retarded. No subjects with sensorimotor handi-
caps or ahistory or signs of neurological abnormality were included
in this sample. Subjects learned by the usual anticipation method.
Since the ahsolute Speed of learning was not the essential PO_In'[ of
the study, in order to maximize the_ number who would attain the
criterion of mastery (one errorless trial), the serial presentation was
subject-paced andsubjects were encouraged to guess rather than
fail'to respond in antlmpatm? each item. Four of'the 20 Ns had to
be dropped for failure to attain criterion; their repeated failures
and mounting frustration after a reasonable_length of time made
It inadvisable to continue the task. The serial position curve for
the remalnln? 16 Ns who attained criterion, plotted as the mean
Eercentage of total errors_occurring_at each position, is shown in

lgure 7. This serial position curve'is extremely,atywcal from that
of normal subjects. It is quite unlike any the writer has seen in his
serial _Iearnln_g experiments with normal subjects or any of the
70 serial position curves he has found in the fiterature arid which
closely fit the idealized serial position curve gredlcted by a theoreti-
cal model of serial learning (Jensen, 1962). The serial position
curve of the retardates shows none of the skewness of normal serial
position curves; the peak of errors comes before the midde of the
serigs rather than just past the midale (i.e., position 4 rather than
Posmo_n B). It Is interesting to note that the best-fitting model of
he serial position curve predicts a relative decrease in skewness as
the length of the list increases even for normal Ns (Jensen, 1962).
An 8-item list for primary retardates is probably the equivalent of
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a list of 20 or more items for normal .Ss. For lists of this length the
skewness of the serial position curve even for normal subjects
would be hardly perceptible. ,

One serial Iéa nmgi experiment with retardates used the von
Restorff effect (also called theisolation effect)to introduce a Level |1
factor into the serial learning. It is a well-established phenomenon
that causing one item in the middle of a serial list to stand out

fi 7. Serial position _curve for 16 pri entally retarded
e yourlw a%uits @Q 50-7_05. Note e%[yofn}ewne typ?caﬁy

ound in the serial position curve of normaf Subjects.

from the others by making it distinctive in some way results in
fewer errors on this distinctive item than if it had not’been made
distinctive. McManis (1966) made an item distinctive by prmtmg
it in red, while the remaining items in the serial list were printe

in black. Both retarded and normal subjects showed a reduction of
errors on the item isolated by this means. When the item in the
same serial position was isolated by making it distinctly different in
meaningfulness (inserting a low-meaningful item in & list of hI?h-
meaningful items), however, only the normal subjects showed the
isolation effect - the retardates did not. The registration of the
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item’s meaningfulness is mainly a Level 1 process, qulvm? the
arousal of the subjects’ network of verbal associations, Since these
spontaneous associative P_rocesses arenotably deficientin retardates,
this form of item distinctiveness inserial learning did not affect their
performance.

PAIRED-ASSOCIATE LEARNING

Paired-associate (PA) learning apFarentIy differs from serial learn-
ing mainly in benefiting to a larger degree from past verbal
experiencé. PA learning can be more influénced by verbal media-
tional Rrocesses than sérial learning (Jensen and Rowher, 1963a).
Also, the developmental_?rowth curves for serial and PA learning
appear to be markedIY_ different. Serial learning ability reaches an
asymptote _much earlier in life than PA ledrning. "Jensen and
Rohwer (1965), in comparing serial and PA learning in children
from kindergarten. to twelfth” grade, found little improvement in
serial learning ability beyond 8'or 9 years of age, while PA learning
ability showed improvement up to”18 years of age. Beyond 7 of
8 years, of age serial learning Is more |gh|¥ correlated with, 1Q
than with mental a?e while“the reverse s true for PA learning
which sug?ests that PA Iearmnq benefits more from cumulated
past verbal experience. Four out of 7 studies of PA learning in
which retardates were compared with normals of the same mental
age showed no significant difference in learning rate; and 4 out of
9°studies in which the retarded and_normal groups were of equal
chronological age (and therefore differed both in 1Q and MA)
showed no significant difference in PA learning &Goulet, 19682.
Furthermore, all but one of the studies showing retarded subllecs
to be inferior to normals in PA Iearnln?, used institutionalized
retardates. These findings support the notion that PA learning, is
lar el?/ a Level | function which is facilitated by amount of prior
verbal experience Iargegl, associated with age, and may also involve
Level |1 processes (mediational strategies, mnemonic elaboration,
etc.) when the learning materials are 0f an abstract nature or are
otherwise such as to evoke Level Il processes in the learner. The
evocation of Level Il processes, however, can hinder as well as
facilitate PA learning. Wallace and Underwood (1964) found, for
example, that retardates do not suffer interference from conceptual
similarity among items in the PA list, as do subjects of normal
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intelligence. This %pe of interference is clearly associated with
Level | processes. Other things being equal, however, abstractness
of the items in PA Iearnln%causes gréater difficulty in learning for
retardates relative to matched MA™normals, for example, paired-
?ICIUTES versus paired-objects (Iscoe and Semler, 1964; Semler and
scoe, 1965).

ROTE LEARNING, 1Q, AND SOCIOECONOMIC STATUS

A number of studies by the writer and some of his colleagues and
graduate students at Berkeley are explicitly relevant to the theory
outlined_ previo sl}/. .

The first study in this series (Jensen, 1961) compared, groups of
Mexican-American and Anglo-American fourth and sixth arade
school children of different levels of 1Q r,angm%,from 60 to 120 on
a number of Iearmn? tasks consisting of immediate free recall of a
dozen familiar objects, serial learning and paired-associate learning
of familiar and abstract objects. On these measures of leamin
ability, Mexican-American children of low 1Q (Mean 1Q = 828
SD = 5-82) were much faster learners than Anglo-Americans of
the same 1Q (Mean 1Q = 81-78 SD = 3:93). Bright Mexican-
Americans (Mean 1Q = 117-33, $D :__4-27)r on the other hand,
showed little difference in Iearnln% ability. The_ relationships for
all learning tasks are essentially those summarized in FI?UfG 0.
Teachers of the children in thiS study remarked that the Tow 1Q
Mexican-American children seemed much brighter on the play-
ground than the Anglo-American children of similar 1Q, aI_thou%h
Doth low 1Q groups performed equally Poorly In scholastic sub-
jects. Our interpretation is that most”of the Mexican-American
group in this ran(%_e of 1Qs _‘73 to 89) are somewhat retarded only
in Level [l functions, while the Anglo-American group in this
I ran([]_e is retarded in both Level | and Level 11, (gf he Level Il
retardation may be either direct or indirect, that Is, due to the
fLunctlolnaI dependence of Level 11 processes on the more hasic

evel | processes. . : :

RQngr ana f nch (1968) administered a paired-associate test
consisting of 24 “picture pairs presented 2 times at a rate of 3
seconds per pair to groups of low SES and middle SES children
from klnderParten to sixth grade. More than 90 percent of the
low SES children were Negro; all of the middle SES children were
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white. The low and middle SES roups have an average 1Q differ-
ence at the various grade levels of between 15 and 20°points, The
difference_in their Scholastic achievement is even more striking.
Many children of the low SES group are described by their
teachers as nonlearners’ in the classroom, and the magorlty 0f these
children lag 2 or 3 grade levels behind middle SES children on
standard achievement tests, The performances of these groups on
PA learning are shown in Figure 8. Analysis of variance showed no

&
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Grade Q;rt]idgrt 8on Ret. Adults
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rigure s COMparisons Qf low and mjddle socioeconomic groups at
various alges with retarded adults on a Palred-ass clate task

6%;1 éﬁm o%rigﬁeeﬂtel é%o times at a rate of 3 Seconds

s%gnlflcant differences hetween the low and middle SES %routps.
he difference between grade levels was significant.) The fact
that these 2 groups which differ so markedly in |Q and scholastic
Performance_do not differ on this paired-associate IearmnF task
eads to the interpretation that the groups differ in Level [l but
not in Level | abilities. To check this interpretation, Rohwer and
L%/nch administered the test under the same conditions to a %rouP
of retarded young adults in a state institution for the retarded. All
were familial retardates without a history or signs of neurological
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impairment. The fact that the){ were in an_institution is regarded
as Indicative that most, probally all, are primary retardates. T heir
average Stanford-Binet MA of 9-70 (10 of 59) IS equivalent to that
of normal children in the fifth grade. Yet these retardates showed
poorer paired-associate learning ability than the 5-year-old chil-
dren in Head Start and kindefgarten. Also consistent with our
hypothesis is the fact that the correlation between PA Iearmng
scores and MA (with CA partialed out) is 0-51 for the middle SE

%[oup and 0-10 for the low SES group. The correlation scatter
I:|.agram45 of the 2 SES groups show the characteristics depicted in

qure 4.

%_n amore recent experiment, Rohwer (1968a) administered four
25-item PA tests (Plcture- airs) to groups (total N = 288, with
48 in each group) of low SES Negro and upper-middle SES white
children in"grades K, 1 and 3."These SES groups at all grade
levels differed by from about 1-5 to 2 standard deviations (20 to
30 1Q_points) on the Peabody Picture Vocabulary 1Q and .on
Raven’s Colored PrQ?resswe Matrices. On the total PA Iearnmg
score a significant difference between the lower and upper SE
groups \ivas found only for the kindergarten children. Rohwer
comments

e the_fe results su %est that in the d%velogment of the kind of learn-
Ing abilit assgsf y the PA test, the di crep%nc&/ between ug e‘-
strata whiite children‘and lower-strata Negro children progressively
narrows with succeeding grade levels.

Rohwer goes on to note that this is in marked contrast with the
results obtained with the PPVT and the Raven, which show
increasing dlver?ence between the SES groups from grades K to 3.
This is %ustwha would be predicted from the hypothesized growth
curves for Level | and Level [l ?rocesse_s (depicted in Figure 5).
This is the only study so far that has failed to show a squlc_ant
SES difference in the_correlations between associative Tearning
ability and psychometric mtelllg&nce, although the differences are
In thé predicted direction. The MA correlatéd with total PA score
0-64 in the hlg}h SES and 0-52 in the low SES group; 1Q correlated
with PA 0-27 and 0-22 in high and low SES groups, and the
80££espond|ng correlations for” Raven raw scores were 0-44 and
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A study by Rapier (1968? helps to establish the phenomenon
described” in Figure 6 as a tunction mainly of social class rather
than of race, as might be incorrectly interpreted from the fact that
most of our experiments have corifounded race and SES. When
school children are retested on the basis of SES, there will be a
preponderance of Negr_o and Mexican-American children, 8 to
12 years of age, in public schools. She compared low and middle
SES childrenin special classes for the educable mentall% retarded
(mean Stanford-Binet 1Qs for low SES was 70-20, SD = 3-64,
range = 63-68, and for middle SES 71-45, SD = 4-95, range =
63-78) and low and middle SES children of above-average intelli-
qenceln reqular classes IgIQ for SES 1045 SD = 3-23 range 100-
10, and for middle SES 105-1, SD = 3-70, range = 100-110).
There were 20 5s in each of the 4 groups, All children whose
records indicated any sensorimotor, neurological, or emotional
disabilities were excluded. (It is an interesting point that Rapier
was able to obtain the 20 low SES retarded Children from three
sFeual classes in one schol district but had to canvass 10 special
classes in 4 school districts to locate 20 middle SES retarded
children.) Serial and PA Iearmn? tasks (using pictures of familiar
objects) were given to all subjects: 1 serial liSt and 3 different PA
lists administered on 3different days. (Other experimental variables
manipulated in this, experiment, Involving special instructions to
prompt verbal mediation of PA learning, are not central to our
P_resen_t hypothesis.) Rapier’s overall restlts reveal the same rela-
jonships as shown In Figure 6, but, unlike the other studies in our
series, the results were in the predicted direction but not signifi-
cantly so on the first day’s serial and PA learning tests. 1Q showed
a significant effect, but SES and the interaction”of 1Q x SES were
non-significant. On the second day’s tests, however, there was a
significant 1Q x SES interaction, with the low SES retardates and
normals showm96n0 appreciable difference in trials to criterion in
PA learning (4-6 vs. 4-9) and the middle SES retardates and
normals showing a large difference in PA learning trials to criterion
7-7vs. 4-0). SES, 1Q, and SES x IQ were all significant _be)(ond the
0-01 level"on the third day of testing. The normal subjects of the
low and middle SES groups did not differ significantly’in trials to
criterion in PA learning (5-95 vs. 5-10), but thé low and middle SES
retarded groups differed markedly in learning trials (6-6 vs. 10-1).
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The |earning-to-learn effects of 3 daily sessions on these rote-
learning tasks mainly brought about a divergence of the middle
and low SES retardates because the middle SES retarded group
s?fovvt?d relatively little learning-to-learn (i.e., generalized practice
effect).

Also consistent with_ our hyPothems were Rapier’s findings con-
cerning the difference in correlations between 1Q and the learning
scores Tor the middle and low SES groups. The average r between
mtelhg{ence and the learning tests was 0-44 for the middle SES
and 0T4 for the low SES “group; in terms of variance, in PA
learning accounted for by the variance in the psychometric tests,
this represents 19 percent vs. 2 percent. .

Rohwer, Lwch, Levin, and Suzuki (1968) compared large
?roups (total N = 432) of first, third, and sixth grade_childrén
rom greatly contrastln?_ high- and low-strata schools. The high-
strata_school’s populalion” was white; the low-strata school’s
population was Negro. The modal occupational category of fathers
of the students in"high-strata schools was |professmnal whereas
that of fathers of students of low-strata schools was semi-skilled or
unskilled manual, The children in the two schools differed widely
in psychometric intelligence and achievement, Yet total scores on
a variety of PA IearnlnP tasks showed no significant difference
(F< 1) between school strata. Rohwer et al. state . . . the average
performance of children from lqw-strata schools was V|rtuaII%/_t e
same as that of children from hlgh-strata schools’ [p, 19], This is
especially interesting in view of the fact that the relatively low 1Qs
of the low-strata children are commensurate with their ?eneral y
Poor scholastic performance as assessed by standardized fests and
he fact that the teachers of these children"describe them generally
as being ‘slow to learn and difficult to teach’. The PA "learning
task involves largely Level I ability while the schools’ instruc-
tional methods apparently rely heavily on Level 11 abilities -
Ithog,e abilities measured " by intelligence tests with a high ¢
oading.

In e? study by Jensen and Rohwer (1969), 100 low SES Negro
gre-scho_ol chifdren in day care centers and 100 u?per-mld le

ES white children in private nursery schools, all between 3 and
5 years of age, were fqlven digit span tests, a serial Iearmn% test, and
four paired-associafe learning (both using pictures of familiar
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objects), along with the Peabody Picture Vocabulary Test as the
measure of I(%. The correlation”between MA and serial learning
was 049 for the high SES and 0-27 for the low SES: the correla-
tion between MA and the total of four PA tests was 0-58 for high
SES and 0-20 for low SES. The multiple correlation was detér-
mined between MA, on the one hand, and CA, serial learning, PA
learning, and digit Sé)an, on the other. Corrected for shrinkage, the
multiple-./? was 0-66 for the high SES and 042 for the low SES
group. This corresponds to 44 percent and 18 percent of the
variance, respectively. In other words, the Level | tests - learnin

and memory span (plus QA%- redict more than twice as much o
the variancé in MA for high SES as for low SES children.

FREE RECALL AND ASSOCIATIVE CLUSTERING

The technique of free recall as a measure of Iearnm? and STM
especially lends itself to the investigation of the Level I-Level Il
distinction. In the free recall of uncategorized lists (abbreviated as
FR,), the subject is presented briefly with a number of items
(words, picturés, or objects) and then 1s asked to recall as many of
the names as possible within some specified time limit. A nuniber
of experimental parameters can be varied - the number of items,
the method and rate of presentation. Usually the items are pre-
sented in a new randomized order on each trial. Uncategorized
lists are composed of items which are relatively unrelated to one
another by any supraordinate concept or category labels. The
Erocedures forfree recall of categorized lists (FRQ'Is the same as
R, except that the list is composed of items which can be
grouPed into two or more perceptual or conceptual categories,
usually cate_gorles that can be readily given a supraordinaté cate-
gory label, like furniture, musical instruments, food, etc. Perceptual
catégories are those based on resemblance among items on the
basiS of qualities that range along various dimensions of primary
stimulus generalization, such as color, size, and shape. Conceptual
categories are mediated by semantic associations, usually of a
hierarchical type involving“indirect associations among items via
their supraordinate category labels. _
Comparisons_ of the amounts of free recall of categorized and
uncategorized lists are most valuable from the standpoint of our
theory.” It has been argued that the reason that low SES children
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Berform_so much better on our Level I learning tasks than would
e predicted from their 1Qs and scholastic performance is that
our Level | learning tasks (€.g., digit span, serial and PA leaming)
are less academic, more ‘mterestm_?’, more ‘relevant’, and therefore
more motivating to low SES children than are the usual intelli-
gence tests. To Tule out this motivational h¥pothe3|s as the expla-
nation for our findings, we need two tasks that are essentially in-
distinguishable in géneral appearance and procedure, and ‘thus
will not elicit different motivational sets, but also which differ
clearly in the extent to which performance on the tasks depends
upon-Level I and Level |1 abilities. Free recall of uncategorized
and categorized lists meets these requirements. FRUtaps mamh{
Level | ability, or at least requires nothing more than Level
ability, involving 5|mpI%/ the reproduction of the input. FRCalso
requires nothing more than Level | ability, but it can also reflect
Level [l ability, i.e., the transformation of the random order of
input into conceptual categories as reflected in the order of the
subject’s outPut of the items - the phenomenon known as ‘cluster-
ing”.. Thus, the random input may be chair, shoe, bed, and hat\
and if there is clustering accordlnp to the supraordinate categories
of furniture and clothing, the output order will be chair bed, shoe
hat. The rearrangement of the random input order on the hasis of
hierarchically arranged verbal mediators i clearlx an_ abstract,
conceptual process of the type that characterizes Level 11, The
amount of material recalled iS increased when clustering is possible,
Thus, more material is recalled from categorized than from un-
categlorlzed lists, and persons who are high on Level 11 ability
should presumably have arelatively greater-advantage over persons
with low Level IT ability in FRCas compared with FR,,.

Associative Clustering in the Mentally Retarded. Studies of free
recall and associative clustering in the retarded have heen reviewed
by Goulet (1968) and Prehm™(1968). Three facts are well estab-
lished both for normal and for retarded subjects: (a) perceptual
and conceptual clusterln% both increase with' age; (b there is an
increase both in the numDer of items recalled and in the degree of
associative clustering over repeated trials; and (c) there is a
positive_carrelation between individual differences in the amount
of associative clustering and the number of items recalled.
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A number of conclusions can be drawn from studies of the
retarded. Retardates show less clustering and poorer recall than
normals of the same CA. The results for Comparisons of retardates
and normals of equal MA are more ambiguous, but most studies
indicate that MA is a chief source of variance in clustering;
retardates and normals matched on MA show similar degrees of
clustering (Goulet, 1968). One study, by Rossi &1963), stggests
however, that the level of MA at which retardate versus normal
comparisons are made is an important factor, since clustering
tendency increases with increasing MA at a faster rate in normals
than inretardates. In general, we have claimed that above 5 or
6 years of age, MA, as measured by standard fests such as the
Stanford-Binet, is essentially an index of the individual’s develop-
mental status in Level |1, functioning, and these results of equal-
MA comparisons reflect just what we should expect according to
this formulation,

Compared with normal persons of equal CA, retardates are
found to_ show not only quantitative differences in clustenn? but
also qualitative differences (Prehm, 1968). Normal subjects cluster
items mainly by supraordinate categories; retardates show more
Ealr-wme coordinate Ggrouplngs, often of an idiosyncratic nature.

or example, bed and" shoe may be recalled together consistently
on repeated trials. Other items in the list would usually lead to bed
and shoe being separated by normal subjects into the clusters of
furniture and wearing apP,areI. The retardates’ basis for cIustermq
IS a coordinate association rather than hierarchical conceptud
associations; for example, he will say bed and shoe go together
because ‘you put your shoes under your bed’.

Social Class Differences in Associative Clustering. How do groups
of children differing markedly in Level 11 ability (e.g., |8) but
not differing appreciably in Level | (e.g., digit ‘span” and Serial
learning) compare in frée recall and associative clustering? This
question has been investigated in two studies in our laboratory,
using subjects drawn from the same subject Eool as that used in
our Other studies comparing low and middle SES groups in Level |
and Level |l performance. The prediction from our theory was
that low and high SES children would differ little in FR,, but would
differ markedly in FRGC and that the SES difference between FRU
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and FRCwould be greater with increasing age of the subjects.
These predictions, of course, follow directly from the theory of the
relationship between SES and Levels | and II. _

(Glasman (1968) used several 20-item lists of 4 categories each,
with 5 items per category. The categories were; animals, foods
furniture, musical instruments, jobs, €ating utensils, clothm?, and
vehicles. The items consisted ‘of models, toys, or other three-
dimensional representations of real objects. The 20 items were
presented smgh{ for 3 seconds each, in a random order, for 5 trials,
After every trial subjects were allowed 2 minutes to verbally recall
the items ‘in_any order; the 5s output was tape-recorded.” There
were 32 55 in ach of the 4 groups formed by the 2x2 de3|Pn;
Kindergarten vs. 5th Grade and low SES vs. high SES. The fow
SES SgEroup was composed of Negro children from a school in a
low SES neighborhood; the high SES ?roup was drawn from an
all white schiool in an upper-middle-class neighborhood. Thus
social class and race are confounded in this exgerlment. The mean
10s (PPVT) of the groups were 90 for low SES and 120 for high
SES. The grade levels were matched on_1Q. The main results of
the study are shown in Figures 9and 10. The measure of clustering
(Flagure 10) is the one moSt commonly used in studies of clustering,
ang is described by Bousfield and Bousfield (1966). A cluster 1s
defined as a sequence of two responses from the Same category
which are immediately adjacent. The Bousfield formula corrects
this value by subtracting the expected value for arandom sequence
ofthe items recalled. The results shown in Figures 9and 10 clearly
bear out our theoretical predictions. At Grade 5the low SES and
hI%h SES groups differ by approximately 1 standard deviation,
both in recall and in clustering. (The Grades x SES interaction is
statlstlcaIIY 3|gin|f|cant beyond the 0-05 level for recall and beyond
the 0-001 Tevel for clustering,) o

Since FRCis essentially a'Level Il function, it should be corre-
lated with MA about equall¥ in both the low and high SES groups.
This was what Glasman found. Correlation between MA and
amount of recall was 0-62 for low SES and 0-72 for high SES; the
correlation between MA and amount of clustering was 0-76 for
low SES and 0-77 for high SES. The correlations are much hlpher
for fifth graders than for Kmder%;artners,_whq show very [ittle
clustering” and are presumably still operating in this task by a
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figure 9. Mean number of items per trial goverSIrialg) infree recall
gfacate orized lit, iﬁunctlon fGrade and’Socioeconomic
tatus ESZ) from Glasman, 1968).

Level | process. (The correlation of MA and recall is 0-06 at
Kindergarten and 0-59 at Grade 5; the correlation between MA
and clustering is 0-02 at Kindergarten and 0-68 at Grade 5.) These
results are hlgihly consistent with predictions based on the hypo-
thetical growth ‘curves for Level | and Level || abilities as a
function"of SES, shown in Figure 5. FRC performance is s
strongly related to MA that when the data of Figures 9 and 10
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were subjected to an analysis of covariance, with MA as the control
va_rlagle, all the main effects and the interactions were completely
wiped out. :
_Eﬁthough_ Glasman’s study demonstrated age and social class
differences in the free recall of categorized lists, it was not designed
to study age and SES differences in performance on the free recall
of categorized versus noncategorized lists. A noncategorized list is
made up of unrelated or remotely associated items which cannot

rioure 10, Mean number of associative clusters per trial iover 5 trials)

in thefree recall of a categorized lisf, as afynction of Grade
an Soceloeconom?c Statug (SEg) ﬂrom Glfasman, 1968?.
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be readily grouped according to supraordinate categories. Subjec-
tive organization of the items in the list is likely to Consist of pairs
of items related on the basis of primary géneralization, clang
association, .or functional relationship, A ngncategorized list there-
fore lends itself less than a categorized list to evoking Level Il
processes. Consequently, subiects differing in Level [l abl|l’t:y %)ut
not in Level 1) should Show less difference in FR,, than in FR
Jensen and Frederiksen ém press) tested this prediction dlrectIY.
The low SES and high SES groups were drawn from essentially
the same populations as those in the Glasman study, I.e., lower-
class Negro and middle- to upper-middle-class white children. The
age fact0r was again mvestl?ated by comparing Grades 2 and 4,
Sets of 20 objects were used for the noncategorized and cate?orlzed
lists; the 4 categories of the latter were: clothln?, tableware,
furniture, and animals. Forty bs received the noncategorized list,
consisting of 20 common but unrelated objects, including_1 object
from each of the 4_cate?or|es, of the, categorized lists. Forty” 5s
received the categorized Tist with the items presented in a random
order, and another 40 5s had the same cate?onzed lists with_the
items presented in a blocked’ fashion, i.e., all items within a given
category are presented in immediate sequence - a procedure which
Prompts clustering and facilitates recall, Five trials of presentation
ollowed ,b%/ free recall were given in all conditions. For the cate-
orized lists, the results were essentially the same as those of the
lasman experiment; Grade 4 was superior to Grade 2 under all
conditions, and the SES differences were greater at Grade 4 than
at Grade 2. Whereas at Kindergarten there was no difference
between SES groups, a difference In free recall clearly emerges by
Grade 2, in favor of the hlgh SES ?roup. At Grade 4 there is a
large interaction between SES level and FRUvs. FRCfor hoth
random and blocked lists, although the blocked condition reduces
the SES difference by boostm%t e recall performance of the_low
SES group. In other words, when the input is already categorized
and therefore no transformation_of the input is_called for, the
output is facilitated in the low SES group. The high SES group,
on the other hand, sPonta_neoust transforms the “random “input
into clustered (i.e., categorized) output and obtains approximately
the same facilitation as when"the input is already blocked. into
categories. Recall of the noncategorized list showed a relatively
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small difference in favor of the high SES group at both second and
fourth ?rades. Also, for the noncategorized list there is_no signifi-
cant inferaction between SES and grades - the SES differenice is
nearly the same at Grades 2 and 4."This is in marked contrast to
the categorized lists, which show a large SES x Grades interaction,

All these fm_dmg?s on_free recall are_highly consistent with our
theory that social class differences in ability involve mainly Level I
processes rather than Level |,

Implications for Education

If the theory of primary and secondary retardation becomes fully
substantiated by further research, it should raise important ques-
tions for educational practices. The_ first question concers
whether different approaches to instruction can Yle|d more optimal
effects if they take account of the differences hetween pr_lmar%/ and
secondary rétardation. It would seem that this distinction should
|mpI¥ quite different techniques and goals of instruction. .
Wny has traditional schoolln_? been so unsuccessful in teaching
children with low 1Qs, but with quite normal Level | leaming
ability? Many such children do not acquire the basic scholastic
skills'even in" 12 years of schooling. How can one account for this
In cases where the child has normal Iearnmg,abllltK? One hypo-
thesis is that basic skills are generally taught’in such a manner as
to make their ach|3|t|0n_ heavily dependent upon abstract, con-
ceptual abilities. The criterion of learning in the eyes of many
teachers, and the types of pupil performarnce on which reinforce-
ments from the teacher and contingent, often emphasize the signs
of Level 1l competence - evidence of broad transfer, of broad
conceptual generalization of specific learning, of the ability to
Perform verbal transformations and elahorations on what has been
earned, such as being able to tell it back in your own words’ and
the _ab|||1ty to say somethlng formally different but conceptually
similar. Teachers look for these signs of Level Il performance in
their pupils. Teachers. encourage It, and reward it. The mani-
festation of Leve| | ab|I|t>{ in ifs own rlpht IS not encouraged or
rewarded. It is viewed only asa means fo Level Il performance.
Consequently, the childrén with the better than average 1Qs
experience a‘schedule of reinforcements from the teacher and from
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their perception of their own Progress,_a_ schedule of reinforce-
ments which is quite ample Tfor ‘sustaining the behaviors that
promote further learning. The low 1Q child, on the other hand,
even though he may be avera%e or above in Level | Iearnm? ability,
experiences, in effect, a schedule of non-reinforcement, which
results in the exPerlment_aI extinction of the behaviors that promote
IearnmP. One ot the major tasks of future research is to determine
the full extent to which Level | abilities can be capitalized upon
the teaching of scholastic skills. When Level [l performance is
made () the criterion of learning, (b) the basis for teacher dis-
Bensed reinforcement, and (c) the demonstration of having learned
%/,P_assm(ﬁ achievement tests, the child who is deficient in Level 11
af | thy VYIl fail to learn much that could easily be learned by means
of Level |,

The writer observed one flrst-ﬁrade_ class of presumably ‘slow-
learning’ children called culturally disadvantaged. The majority
of thesé children could not say the alphabet or name the letters of
the alphabet. Many apparen I%/ could not even discriminate the
letters of the alphatiet, despite the fact that their teacher had spent
Part of every school day for 6. months in trylng,tp impart a know-
edge of the letters to thiese children. In their apility to learn school
sub{ects, these children appeared sq extremely retarded that the
writer. suspected primary retardation. The ‘writer’s colleague,
Dr William Rohwer, offered to test these children individually on
a picture paired-associates, learning test which had already been
shown to differentiate primary and secondary retardation gsee
Figure 9). The children in this class learned, on'the average, 16 of
the 24 paired-associates in 1 presentation of the list, presented at
the rate of 3 seconds per pair. Their performance was completely
on a par with that of middle-class children of comparable age in
another school who were making normal progress scholastically.
Why, then, were the disadvantaged children”not learning even
letters and smgle number facts, to say nothing of reading and
writing? Some hours spent in systematic observation of this class
and similar classes have led to' some psychological speculations
that might help to explain these phenomena. _
First of all, it was quite apparent that the children’s exceedingly
poor scholastic performance could not be attributed to an¥ lack’of
good will, dedication, or effort on the part of the teachers. Further-
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more, the teachers had learned well the principle of reinforcement,
and readily dlsBensed_ encouragement and approval, However,
what seemed to be getting reinforced more than anything else was
the child’s efforts “rather than his successes. Reinforcing the
behaviors that are signs of effort, when the effort dogs not eventuate
In success, indeed “increases motivation - but it also leads to
frustration. Probably the most R_otent reinforcement for learning
Is the child’s self-perception of his own Success, that is, of his own
mcreasm? mastery of whatever it is he is attempting to do. Much
too few of these instances of success were in evidence in the classes
| observed, although the children’s effortful but failing attempts at
teacher-determined tasks were frequently reinforced by the
teacher’s well-intentioned praise and aBprovaI. Why were there so
few opportunities for success? Partly because some of the things
being tau?ht were too far beyond the children’s present capabilities,
but mostly because the teachers seemed to be operating under a
preconception of what Kinds, of behavior constitute learning and
should be shaped through reinforcement - it is malnlg_the child’s
verbal behavior which ‘evinces Level Il processes. Since at the
beginning of the term the children were good at Level | associative
ledrning, the teachers tend not to want to ‘waste their time’ on rote
activities but instead try to elicit and reinforce almost exclusively
those forms of behavior, mostly verbal, which are most characteris-
tic of children with superior 1Qs. Conceptual brlghtness, verhally
expressed, is the supreme value, even to, many devoted teachers
who pride themselves on being specialists in teaching the culturally
disa ,vantagied. Achild’s Iearnmg 0f2+2 = 4isperceived asbeing
inferior to learning to solve 2+ 7= 4. The school flaces EXCESSIVE
valuation and emphasis on what Sheldon White (1965) has called
cognitive learning as contrasted with associative Ie_arnm?. |5 this
possibly the cause of the seemm%ly poor scholastic potential of
many ‘disadvantaged’ children with normal Level | abilities?
Is’there a failure to capitalize on existing Level | abilities? To
reinforce effort but not success? To make success dependent on
Level Il abilities when these are meager or undeveloped in some
children? These are the conditions that could produce behavioral
consequences reminiscent of phenomena described by Pavlov;
experimental extinction, conditional inhibition, and experimental
neurosis. Accordingly, when the behaviors that are necessary for
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learning are repeatedly unreinforced, the behaviors extinguish._ In
addition, the stimulus conditions_ under which such extinction
takes place become conditioned inhibitors. Notonly are conditigned
inhibitors the stimuli for not responding, but conditioned inhi-
bitors also become aversive stimuli, from™which the subject turns
away, either passively or actively. Unresponsiveness, drowsiness,
Inattentiveness, as well as aimlgss hyﬁeractlvny are some. of the
stptoms of conditioned inhibition. earlly all'the stimuli in the
classroom and especially the teacher and all those things on which
the child must focus his attention - books, papers, pencils, and
blackboards - all can become conditioned inhibitors for the kinds
of behavior essential for Iearmng. Pavlov found in his attempts to
establish differential conditioned. responses in dogs that when the
discriminative stimuli were so similar as to be beyond the dog’s
capacity to discriminate them, the dog’s behavior ‘deteriorated, a
condition that Pavlov called ‘experimental neurgsis’. It is a condi-
tion that can occur without there belntq an}g punishment. It occurs
simply_by withholding reinforcements when the animal fails to
make |mp035|bIY difficult discriminations, The, do%’s behavior
becomes unstable, hyperactive, and highly resistant to further
training. After an experimental neurosis has developed, even the
simplest discriminations, which the dog could normally have
learned, without difficulty, become inordinately difficult or even
impossible_for the dog to learn, Itard observed manifestations of
this condition in Victor, the wild boy of Aveyron, while training
him in color and form-matching tasks. When the required dis-
criminations were made too difficult, Victor’s once normal respon-
dm,([] turned to violent anger (Broadhurst, 1961, p. 728). The
writer has observed children’s behavior in some elementary school
classes that closely resembles the manifestations of extinction,
Bonldoltmmd inhibition, and experimental neurosis as described by
avlov.

Being importuned simply to ‘try harder” also could be expected
to_hinder the emergence of whatever Level |1 processes the child
might otherwise evince in learning and problem solvmgi,. The well-
established Yerkes-Dodson principle states that the optimum level
of motivation for performance on complex tasks is lower than for
Perfo_rmance on simple tasks. Consequently, if relatively complex
earning and problem solving require Level Il processes, and if
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the degree of motivation and arousal is beyond the optimum level
for thése complex processes, performance will be hindered, and
the less complex Level | processes, being nearer their ogtlmal level
of motivation, will predominate_over Lével II. Since the relation-
ship of the Yerkes-Dodson principle to Level | and Level Il
functions remains_ speculative, it R_omts to,an important area for
future research, viz., the relations IE’ of drive states to the poten-
tiation of Level | and Level 11 functions,

Undoubtedly the most urgi_ent research for its implications for
education concerns the question of the extent to which Level I
processes can be acquired through appropriate instruction by
children of normal Level | ability.” The fact that siblings and un-
related children reared in the same family can differ markedly on
measures of Level |1 ability strongly Suggests that individual
differences in Level |l are not soIeI%/ a product of environmental
Influences but probably have a substantial genetic component.
But this should not rule out the possibility that at least some aspects
of Level Il functioning can be learned through Level I processes,
especially when these are average or above. Some of the cognitive
strategies that can facilitate learning and can be acquired K all
children of normal Level | ability have been described by Rohwer
(1968b2, who is conducting an ext_enswe_propram of research on
Instryctional methods for inculcating, stimufating, or simulating
Level 11 processes in children who do not evince them sponta-
neously. It is most important that the man)( children of seemingly
meager educational potential in terms, of the traditional criterla,
but who evince normal Level | abilities, should be given every
opportunity to use these abilities in acquiring the basic skills and
in achlevm? realistic educational and vocational goals. Among the
Important fasks for future research Is the further investigation of
the theory here proposed and the discovery of means for making
the most of Level I abilities in the educational process.

ADDENDUM TO ‘ATHEORY OF P
SECONDARY FAMILIAL M
RETARDATION’

Since the publication of this paper our research has further eluci-
dated the relationship between Level I and Level I1 abilities. This

RIMARY AND
ENTAL
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addendum briefly summarizes the current state of the evidence
and my theoretical interpretations thereof.

The Basic Observations

There are several interrelated empirical observations which my
theoretical formulation attempts to explain, _

First, there is the fact that retarded children, in the 1Q range
between 50 and 80, are a relatively homogeneous group in (P_e[-
formance on practically all standard'intelligence tests. Most indivi-
dual tests, such as the Stanford-Binet and the Wechsler scales have
their highest reliability and concurrent validity in this range of the
1Q distfibution. o

Secong, there is the fact that within this rather homageneous
group with respect to 1Q, there is apparently a very much greater
range of other abilities, mcludln_? coqnltlve abilities, provided they
are_non-academic in the tradiflonal sense of the word. These
abilities have been noted in the casual observations. of parents,
teachers, school psychologists, and the like, as great differences in
the acquisition of skills on the playground, in Social skills, and in
practical knowledge and shrewdness in coping with the environ-
m

ent.

Third, there is the fact that children of the lowest socioeconomic
status (SES), who comprise by far the largest proportion of the
aclinical mentally retarced, show the greatést discrepancy, on the
average, between their low 1Qs and these other kinds of ahilities |
have referred to. This seems especially true of Negro children of
low SES. Middle-class white children‘with low 1Qs, on the other
hand, generally show a more all-round retardation. Their poor
Berfor,mange on 1Q tests is more consistent with their general

ehavior, in and out of school, than seems to be the case with
low SES retarded children, whose mental handicap often seems
conlnl_ed almost entirely to the more academic aspects of
schooling.

Thesegc_asual observations by teachers and school ps?/chologlsts
have contributed largely to the popular belief that the standard |
tests.are somehow culturally hiased a?amst children of low SE
and in favor of middle-class white children. The tests are seen as
seriously underestimating the intelligence of low SES children.
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The fact that the 1Q predicts scholastic performance equaI(IIy well
for low SES as for middle SES children is usually explained away
by saying that schooling itself, both the academic curricula and the
methods of instruction, is culturally biased in favor of the middle
class. Until a few years ago | had subscribed completely to this
commonly held viéwpoint, and mY_ research in this area” actually
began with an attempt to formalize these observations in the
psychological laboratory and thereby to demonstrate, by more
Preuse and rlgor_ous scientific methods than had yet been applied
hat the muc _hlgher incidence of retardation among children of
low SES, particufarly amonlg minority children, was the fault of
the 1Q tests and also, possibly, of the schools. My own research in
this vein has since led me to reject this view. But'the theory | have
gradually arrived at to replace it is quite different from the simple
alternative that existed hefore | began my research. ,

In order to analyze the basic obsgrvations which | have just
described, a series of laboratory studies were conducted in which
we compared retarded and average children of lower and middle
SES (includin Neqro, Mexican, and white children) on a number
of standard IQ tests and also on a considerable variety of other
cognitive tasks. (We were not interested in sensory and motor skills
of other abilities outside the cogmtlve domain.)” . .

. What these studies show, aside from any theoretical interpreta-
tion, are essentially the following points;

. Onavariety of tests of rote learning and short-term memory,
retarded children score much less far below children of avera?e_ 1Q
than on tests involving abstraction, reasoning, problem solving,
and conceptual learning. Consequently, some considerable pro-
portion of children who are retarded In terms of 1Q are able to
perform at an average level or above on a certain class of tasks that
clearly involve, mental ability. These are represented in our
laboratory studies by (a)r Tridl-and-grror selective learning_with
visual and auditory Teinforcements for correct respqnses. (These
problems have involved the trial-and-error acquisition of any-
where from 2 to 12 S-R associations.) (b) Serial rote learning,
using lists of familiar objects (e.g., cup, comb, pencil, etc.), pictures
of familiar objects, colored geometric forms, nonsense syllables,
and common nouns._(]c) Paired-associates Iearmng, using the
same or similar materials as in the serial learning, (d) Free Tecall
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Iearmnﬁ (e.0., presenting 20 familiar objects and asking the subject
to recall, in-any order they come to mind, the names of as many of
the items as Possmle when they are put out of sight), using the
same_materials as above. (¢) Digit span memory under different
conditions of presentation and recall e.P. recall immediately after
P_resentatlon of the string of digits; recal 10 seconds after presenta-
slt?'nn; agfdd_rsctgl)l after three successive presentations of the same
| 11ts).

W%at all these tasks have in common, as contrasted with tasks
on which all retardates perform much more poorly, is that they
call for Jittle or no transformation of the stimulus input in order for
the sub;]ect to arrive at the response output. Stimulus and response
are_highly similar. What the tasks call for essentially is accurate
registration of sensory experiences, immediately giving already
weéll-learned names or labels to these, and at some’later point in
time repeating these labels in response to partial stimulus cues. It
Is a kind of récording and playback on cue, as contrasted with the
other class of cognitive tasks, those on which retardates perform
most poorly, involving transformation and mental manipulation
of the input in order’to produce the answer - the relating and
comparing of present stimuli with past learning, &enerallzathn and
transfer of old Iearnlnfq to.the new problem, the abstraction of
concePtuaI and semantic similarities and differences, etc, All of
these latter processes especially characterize those kinds of intelli-
?ence test items which are mast hlghly loaded with g, the general
actor common to all intelligence fests, which Spearman Charac-
terized as an ability for the “eduction of relations and correlates’.
For.convenience |”have labeled these two broad types of mental
ability Level | (for non-transformational learning and retention)
and Level I1 (for mteIhqence_a_s_characterlze_d byqg). .

2. Level | and Level 11 abilities show an interaction with SES
such that retarded low SES children are on the average superior
in Level | ability to middle SES children of the same1Q. Thaose
retardates who appear most adequate in non-academic activities
are generally average or ahove average in Level |. It is not un-
common, for example, to find low SES Negro children with 1Qs
below 60 who perform in the_average rangé or above on Level |
tests. Yet their counterparts in this respect are exce_edln%l){ rare
among low 1Q middle- and upper-middle-class white children,
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who almost always perform well below the average on Level |

tesgs. . . :

fnstltutlonallzed retardates_%and usually those in ‘sheltered
workshops’), as contrasted with a reloresentatlve_sample of all
retardates in. the population, are usual ){ low both in Level | and
Level Il abilities. It is therefore doubtful if my findings would ever
have heen made had | tested only institutionalized individuals.
There are marked differences befween retardates who become
more or less self-sufficient out in the world and those who must
be cared for. Psychometrically this difference is not much related
to 1Q but is more markedly related to Level | ability,

In attempting to understand these fmdm?s, ourfirst t_hou?ht
was that the Level |1 tests were more culturally biased against low
SES individuals and that therefore, for any %l_ven I% the low SES
Pe,rson, was really more intelligent than thie high SES person, and
his difference would show ulo in_the presumably less culture-
biased Level | tests. In short, | at first thought I had found in my
Level | tests a culture-free or a culture-fair means of measurin
mtelllqence. But this idea has proved to be wrong. A variety 0
Leve| 11 tests differing in degree of culture-loading all show highl
consistent results, We have found no tests, verbal or nonverbal,
with any appreciable complexity or substantial % loading on which
properly diagnosed retarded children score in the average range.
And surprlsm?Iy enough, low SES children, especially if they are
Negro, actually score sllghtlkl higher on the verbal and the more
obviously cultiire-loaded"tests than on nonverbal tests of the tyRe
that attem Pt to minimize middle-class cultural content. Also, the
experimental manipulation of task variables in laboratory learnin
experiments so as to either minimize or maximize the role o
Level 11 processes leads me to the conclusion that the, Level |-
Level [1 distinction is not a matter of the culture-loadmﬂ_of the
tests that measure each, type of ability but of the different kinds of
mental processes recluwe in the two_classes of tests. Nor is the
difficulty of the task the essential basis of distinction. Level | and
Level IT test items can be made equally difficult in terms of their
p values (i.e., the percentage of the pdpulation that can perform
successfully). The essential distinction between Level | and Level I
isinthe complexity of the mental transformations or manipulations
required for succéssful performance on the task. Moreover, twin



286  Genetics and Education

and sibling carrelations and estimates of the heritability (i, the
proportion” of the total variance in test scores attributable to
genetic factors) of Level | and Level 11 tests give no indication of
Significantly lower heritability of Level 11 than of Level | tests.
If"Level IT tests reflect environmental or cultural influences to a
g_re_ater extent than Level 11 tests, one should expect lower herita-

ility values for Level 11 tests. But this is not the case, and, if any-
thing, slightly the reverse seems to be true.

Level I and Level Il in the General Population

In order to determine Aust how far below the average of the
population retarded children stand on Level | tests, we have Plven
such tests to large, representative samples of the school age
population, now totalling 15,000 children'in all. And to study the
relationship between Lével 1 and Level 11 abilities, verbal and
nonverbal intelligence tests, representative of Level 11, have also
been administeréd to the same large samples. These large-scale
data obtained from the general population put our findings with
the mentally retarded into a proper perspective and show that they
are not isplated phenomena peculiar to retardates but are a conse-
quence of certain poEuIatlon characteristics, _

The regression of Level | test scores on 1Q or Level 11 scores in
all samples aggears to be linear throughout the 1Q range from
about 50 to 150. The slope of the regression line and the correla-
tion between Level | and Level |1 abilities differs from one sub-
Ropulat_lon groug to another. It is lower in low SES groups and
igher in upper ES_fqroups. It.is especially lower among Negroes
as compared with whifes. In various studiesthe correlation between
Levels | and 11 have ranged from 0-10 to 0-40 in low SES %roup_s,
comprised largely of Negro children, and from 0-50 to 0-70"in
middle SES groups comprised largely of white children. (However
a samRIe of Oriental-American chifdren, although of lower SES
than the white sample, showed an even higher correlation between
Levels | and Il than was found in the white sample.) Because the
regression of Level | on Level I has a steeper Slope (higher
correlation) in higher than in_lower SES groups, the regression
lines of lower and upper SES groups must inevitably cross,
Consequently, in the region of low IQ that characterizes mental
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retardation, the lower SES, group obtains higher av_era%e scores
on Level I tests - which is the Ehenomenon described earlier.
These relatlon%hl s are shown in Figure 11

Thus, the phenomenon of higher™Level | ability among lower
than among upper SES retardates, on the average,’is seen to be a
consequence of the lower correlatign between Levels | and 11 in
the low SES group as compared with the higher SES grqu(P. But
what we did not expect to find before we finally tested Children in
adequately large numbers throughout the enfire range of I(? Is
the reverse phénomenon at the upper end of the 1Q sale, that is

rigure 1L Twifal regression [ines of Level | upon Level |1 ability in
middle and’ low socioeconomic groups.

the finding that low SES children (most of whom are Ne?ro in
these studies) with high 1Qs perform_significantly less well than
their middle SES counterparts in 1Q. This came as something of a
surPrlse, but it Is now based on such substantial evidence that its
factual status is beyond reasonable doubt. From a scientific,
theoretical standpoint it is, of course, a simpler, more regular
Plcture than we would have if the regression were_not linear and
he consequent reverse symmetry at the low and high ends of the
1Q %c_ale_dl not_obtain, . : ,
This finding, furthermore, helps to clarify a point about which
there was some doubt in the earlier sta?es of our research. This
was the question of whether low SES retardates performed hetter
on Level | tests, relative to those of middle SES, simply because
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Level | tests were less culturally biased than the 1Q tests. This
culture-bias hypothesis seems uritenable in view of the fact that in
the ranlge of 1Q above 100, low SES children perform relatlveIY
lesswell'on Level | tests. Also, when we have given various Level |
tests which differ obviously in culture-loading, such as the Peabody
Picture Vocabulary Test and Raven’s Pro?resswe Matrices, and
then have examined the re?ressm_n of the Tess culture-loaded on
the more culture-loaded test, we find no cross-over of the regres-
sion lines of the low and middle SES groups; the lines are quite
Earallel. In short, comparison of lower and upper SES groups on
evel 1 vs, Level 11 tests gives a quite different picture Trom that
toefstgomparmg the two groups on culture-loaded vs. culture-fair

Nature of the Relationship Between Levels | and Il

Does the correlation between Level | and Level 11 abilities repre-
sent a functional dependence of Level II upon Level 1? For
example, is above-average Level | ablllt)( a necessary but not
sufficient condition for above-average Level 11 ability in"the sense,
say, that knowledge of subtraction is a necessary but not sufficient
condition for solving eroblems in long division? Obviously some
degree of learning and memory (i.e., Level | ability) are eSsential
for” intellectual development. "But above some low’ threshold of
Level | ability, is there any functional dependence of individual
differences in" Level Il upon individual differences in Level |?
We know, of course, that there is some_correlation, often quite
substantial, between Levels | and I1. But correlation does not
necessarily imply functional dependence of one set of processes
upon another, In‘this case Level I| upon Level |. This question has
Fuzzled us for some time. It probably cannot_be answered defini-
ively on the hasis of the evidence now available. A number of
||Eef of evidence, however, suggest a hypothesis that seems most

ely to be true. . .

In the first place, the wide range of correlations between Levels |
and 11, going from 0-20 to 0-80 (after corrections for attenuation
of range) in various subpopulations, seems inconsistent with a high
deqree of functional dependence between the two ty?_es of ability.
If The correlation were completely a result of functional depen-
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dence, it is difficult to see why the dependency should be so much
higher in one P_opulatlon grolp than in another. Secondly, a high
degree of functional dependence would imply an increasing corre-
lation between Levels | and Il with increasing age from early
childhood to early maturity, since this is the period of marked
development of Level 1 abilities. But we have found no evidence
of greater correlation between Levels | and 11 with increasing age,
and, if anything, slightly the opposite is the case. Subjects with
high 1Qs but low Level I ability are somewhat less common among
%ounger children between theages 4 and 7 than among children

eyond 10 years of age. It is asif Leve] | abllléy acts as scaffolding
for the development of Level 11 abilities and then falls away in
importance as the Level 11 abilities are consolidated. The child
who is below average in Level | and above average in Level Il will
appear to be a slow developer in Level 11 in early childhood: he is
In a sense a slow learner who, because of good Level |1 ability, is
able thoroughly to understand and consolidate everythl_n% he learns
and incorporate it into the cognitive structures we call intelligence.
Later in development these Level I cognitive structures become
relatively more !mPortant_ in educational attainments, and the
child who is relatively low in Level | but high in Level 11 becomes
much less handicapped. in school than thé child who shows the
opposne,Patte,rn_ of abilities. The low I-high 1] child is one who
learns with difficulty in school when the I8arning is more or less
rote and affords liftle opportunity to grasp concepts and relation-
ships; he is slow in acqumnP sKills that require Sheer repetition;
but once acquired, he can fullybring them to bear in logical reason-
ing and problem solving. He understands what he learns, though
he ma¥ have learned it Slowly. Such children, who often seemto
%et off to .a slow start in the early grades in school, appear to

ecome brlaghter and intellectually more capable as they progress in
school and as the academic Subject-matter makeS increasing
demands on conceptual and abstract thinking and involves rela-
tively less sheer acquisition of simple skills and factual information.
The hlqh I-low I child, on the other hand, presents a very
different picture. In early childhood he maly(/_appear quite bright
and quick in picking up dll kinds of simple skills and verbal know-
Iedﬁe_; he may appear Ilngmstlca,llly precocious; he may do quite
well in scholastic subjectsand skills that depend upon learning by
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repetition such as penmanship, spelling, mechanical arithmetic,
memorizing the words of songs, etc., but he experiences increasing
difficulty and frustration - “sometimes to the point of hating
school - as the conceptual and abstract demands of the subject-
matter increase from earlier to later grades. It becomes increasingly
difficult to understand what is learned, and, when ultimately~in
some academic subjects learning and understanding become ‘one
and the same, the pupil with & marked deficiency in Level I
is almost totally handicapped. While one can find some small
percentage of FUpI|S of below-average Level | ability who are
doing very well, say, in algebra or sCience, there are wrtuallx no
ggkog\é-t%verage Level 11 pupils who are succeeding in these

I% there is at most only a slight de?ree of functional dependence
of Level Il upon Level’l, as suggested by the fact that some few
older children with very high Lével 11 ability are found to be well
below average in Level I, what is the basis for the correlation
between Levels | and Il and for the fact that it differs so markedly
in different populations? The most plausible explanation is in
terms, of genetic assortment. If Levels | and 11 are controlled by
two different polygenic systems, these can become assorted together
to any degree in"a given population throu?h selective and assorta-
tive mating. | have reAected the idea that only Level | ability is
genetically” determined and that Level 11 abilities are learned
acquired, “or developed out of Level | abilities entirely as a result
of environmental influences. If this were the case, the heritability
of intelligence gLeveI 1) should not be as high as we know it t0
be - about 0-70 to 0-80 in present-day poRuIatlons. Also, according
to this notion, Level | should have much higher herltabllllty tha
Level 1. But the correlations obtained on si Imqs and twins give
no indication that Level | ahilities are significanly more heritable
than Level 11 abilities, and if anything, Level | abl|lt¥ appears less
heritable than Level I1. 1t seemsmuch more likely that both Level |
and Level 11 are controlled by distinct Poly?enlc systems and are
correlated to varying degrees in different (Populatlon roups
because these %roups have differed in the kinds of demands that
would cause the genetic factor underlxmg Levels | and Il to
become, assorted together. We know there is a high degree of
assortative mating fot intelligence in European and North American
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Caucasian, populations. In fact, in Western socLetY there is pro-
bably a higher degree of assortative mating for intelligence than
for any other trait. . _ _

This should not be too surprising since educatignal attainments,
occupational level, and socioeconomic status, which are the basis
for assortative matm%, are highly correlated with intelligence. If
Level | ability also has somé correlation with occupational and
sociogconomic status independently of intelligence (Level 1), we
should expect the ?enetlc factors involved. in Levels | and Il to
become associated through assortative ma_tmgl._Thls IS consistent
with the observation that omnlbus-t?/pe intelligence tests which
involve an admixture of both Level | and Level Il &_e.g., the
Stanford-Binet and Wechsler tests) show a higher correlation with
practical criteria such as educational achievement and occuRatlonal
status than do factorially more Rure tests of Level |1, such as the
Raven_Matrices. Populations that have not Iong been stratified
educationally and occupationally would have had less assortative
mating for fhese abilities, and conse?uently would show a lower
correlation between them, as we find, for example, in the American
Ne_Fro population as, contrasted with the white. Also, Level Il
ability, being more highly related to the academic and intellectual
demdnds of schooling and higher occupational status is more
subject to assortative mating and consequently to genetic stratifi-
cation in terms of socioeconiomic status. Good Level | ability, on
the other hand, is more or less equally advantageous in all cultures
and walks of Iife and would therefore becomeé less differentiated
than Level 11 among various population groups.

Physiological Basis of Levels | and Il Abilities

This is quite speculative, but from what we know about the
organization. of the nervous system it is an interesting hyRoth_esm
that the basic locus of Level I abilities is in the electrochemical
processes involved in short-term memory and.the neural consoli-
dation of memory traces. The biochemicél basis of these processes
IS evinced, for examf)le, in the fact that learning and memary
which involve neural consolidation, can be altered b%/ chemical
means. Level 11 abilities, on the other hand, are h%/po hesized to
depend upon the structural aspects of the brain - the number of



292 Genetics and Education

neural elements and the complexity and organization of their
potential interconnections. . .

The evolution_of the nervous system, represented in the hier-
archy of phyla, is most evident in the development of Level |l
processes. The growth of mental ability in the individual similarly
reflects largely the gradual emergence ‘of Level |1 processes from
infancy to maturla/. _ ,

G. ~ Stanley Hall's famous dictum that ‘ontogeny recapitulates
phylogeny’ appears to hold true for mental as well as physical
development, The ?rowth curves of Level | and 1| are “quite
different, with Level | approaching its developmental asymptote
at an earlier age than Level II.

Theoretical Overview

The picture is that of a very fundamental division of mental
abilities into Level I (learningand memory).and Level 1] (intelli-
gence, i.e., analytical understanding, reasonlng, abstraction, con-
ceptual thmkmg{,lndlwdual differences in both Levels [ and 1] are
viewed as due mainly to mdeg_en_den_t polygenic factors. The distri-
butions of Levels | and 11 apilities in the population are approxi-
mately normal. The correlation between Levels | and 11 Is due
mainly to the common assortment of the genes involved in the two
types ‘of ability. (But there is also some moderate degree of func-
tional dependence of Level I1 upon Level I.) The genetic correla-
tion differs in various subpopulations, being lower in the low SES
segment of the population and higher in the middle and upper-
middle-class segment. The correlation is lower in the American
Negro than inthe white poRuIatlon. Because education makes
R_reater demands on Level I1 than on Level | and the occupational
_|erarch)( and socioeconomic status are highly related to educa-
tional aftainments in Western societies, there is a much greater
mean difference between social classes In Level 11 than Level |.
While Level I is distributed about very similar means,in lower and
up?er SES groups, the means of the” Level II distributions may
differ by onestandard deviation or more. (One standard deviation
Is equivalent to about 15 1Q points.) =~

‘Mental retardation of the type which is a part of the normal
distribution of abilities in the population can be described as
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primary retardation ifit involves marked deficiency in both Levels |
and |1"and as secondary retardation if there is a deficiency only in
Level |1 ability. Secondary retardates often appear normally bright
and ca%able of learning”and achievement In_many sjtuations
although they invariably experience great difficulties in school
work under the traditional curricula and methods of instruction.
Many secondary retardates who are regarded as backward children
whilé in school later become sociallyand economically adequate
persons once they are out of the ‘academic situation. Primary
retardates, on the other hand, appear to be much more handicapped
in the world of work. A serious shortcoming of or_dlnaQ{ |Q tests
IS that they measure predominantly Level 11 and fail to |st|nPU|sh
between Brlmary and secondaryretardation. Tests that refiably
measure poth Levels | and 11 should be developed for use in
schools, in personnel, selection, and. in the armed forces.. This
formulation also has important implications for the education of
children now popularly called culturally disadvantaged, most of
whom have normal Level | ability but are often %une far below
average in Level 11, Such children might benefit educationally
frominstructional methods which make the acquisition of scholastic
skills less de_P_endent upon Level |1 abilities and more fully enga?e
Level | abilities as ameans of raising their educational attainments.



Estimation of the Limits of
Heritahility of Traits by Comparison
of Monozygotic and Dizygotic Twins

This P_aper has three aims: (1) to present a new formula for
extrac mg herltahl_llt){_ estimates from twin data; (2) to show the
results of the application of the formula to data from past studies
of the heritahility of intelligence, scholastic achievement, persona-
I|_t¥ traits, and physical characteristics; and (3) to urge that herita-
bility estimates tie obtained in_all large-scalé educational testmg
programs, in the standardization of ntelligence, aptitude, an
educatjonal achievement tests, and in the Selective Service and
Armed Forces qualification tests.

Previous Estimates of Heritahility. Although the twin method in
itself does not provide sufficient information for testing detailed
genetic models, it provides both the most efficient and” the least
ambiguous basis for an overall estimate of heritahility of quanti-
tative traits (Vandenberg, 1966). Heritahility (h2) is defined here
as the proportion of phenot¥p|c variance attributable to genotypic
variance, 1.e,, h2 = VQVP. The comparison of monoz %OUCF Z)
twins reared together and dizygotic FDZ%twms reared together is
much more feasible and has been a much maore common practice
than the study of MZ twins reared apart. MZ twins reared apart
are rare and difficult to find (Shields, 1962; Burt, 1966). Estimating
heritahility from MZ twins reared apart has the one advantage
that it presents little theoretical difficulty, provided one can
assume zero correlation between the relevant environmental effects
acting on the separated twins, in which case h2 = rMg the intra-
class correlation between MZ twins. o

The prevailing method of estimating heritahility from MZ and

294
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DZ twins has been by means of the H index devised by Holzinger
(1929). That Holzinger’s H index is not a satisfactory estimate” of
N2 is now generally recognized in behavior genefics, but the
precrse nature of the inadequacy of the H index and the_problem
of estimating h2 from MZ and DZ twin data have remained con-
cego uaIGy obscure (Neel and Schull, 1954: Fuller and Thompson
1960; Gottesman, 1963 Vandenberg, 1966? Nichols (1965) pro-
posed an improvement on the H index, called the HR index, but
rt too, is unsatisfactory as an index of h2, One serius criticism of
H and HR s that one is not a monotonic function of the other, and
neither is a monotonic function of h2* Vandenberg has(oroposed

* The drfferenceﬁ betvveen h2,H, and HR can be understood precisel
only In terms of the actu ofom Onents o ne rc epfvr
varaoeﬁwat er rntoec oths Indl cso bﬂ]?/zmggﬁs“ rIrt

r r{re Erar the ooorévrrn anays ows
Wre otr!r_ji enéo Pé)rr% Vs ibe LP EKP““‘ o\g)egevﬁ

nvrr nmen ﬁg nen
ar the a srm we W omrt I rvarrfrnce I

owrn ana tta n varrane troneH into
one n famil res F eans
er}r rroosGse en trf va rance wr amilies
rm a env ron en varrance
nens o]({ e rntob n wrt In families compo-

In terms 0f these varrante components
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(1-A)VGB+VOMVEN
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nd VG is the gene that djzygotic twins have in.common.

nder random mzﬂ [%rﬁ.%ft% (Wﬂr osrtrve assortatr(ye matrno
. efor re é ee%ree 0

assortatrve maémr% he more un eres rma u

Ef gqrsran does not equal h2 for most sets o

values'of the varian ecompon hts.
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using F (the variance ratio) as a test of the significance of
Vwaz/Vwmz ?DZ within-pair variance/MZ within-pair vanance}
but this is as ault¥ asan index of heritabjlity as the'H index itsel

since F is a linear unctton of H.xDetermining thevanance ratio F
however, is an essential step prior to computing h28if F is not
statistically significant, h2 cannot be presumed to differ signifi-
cantly from z€ro.2, 3

A New Formulafor nz The ﬁatlonale of the nen{ forgaulafor hﬁbased
ontecomnansono MZ and DZ twins IS deve P |nthef? owIn
oints, (In all cases, the correlattons are corrected f (?r unreliabil |t
Aso If 2|s|to he ener lized t]oa 0 uattm] It should be estahlishéd
that(shf? total varia es or eit er alves of the MZ an D alrs
not differ sn%nt cant from an estimate of the population variance.
vasllgncTegtal rue-score phenotypic variance (1.e., total variance—error

V, = vc+VEtve @

where VP = phenot%/ pic variance, VG= heredjtary genot){ptc
v nance V£ =" systernatic enyironmental vanance (betiveer fa e]
[Ssystemac or random environmental “variance (wit

|

am|I Ies
() Dividing equation (1) by VP:
100 = h2+E2+€2

atas between famtltes does HR =h er these.condition
?ts% its %u# eaﬁ state In wor {ustw Lgh% ﬁ?t n5|s o?
2 t try to stafe H.inwor ssh ata
atlca exgltu It.1S conceén 5@/ r]
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where h2= VC\VP = hentablllt?/e Cgths proportion of total variance

aue to he
Ez=VelVp = SStemFtIC env ronmental effects ( R Por jon
total variance due to environmental di er

ences between families (or converseB/
wronmental vanance commnon to members of
the same fa m|¥
e2=VelVp = nsa/stematlco random envjronmental effectT
rgportion of within family environmenta

vanance)
(3) Holzinger’s H index:
(4) Nichols' HR index; "
HR —"MZ~ 1pz)
rMz
(5) H, HR, and h1 are not monotonic functions of one another.
For example:8
B o I
1m0 - -
‘EREE
00 09 1200 002 808
(6) Correlation (r) between sets of individuals, A and B, on agiven

trait!
rAB = PGABh2+PEABE 2,
Where g . —genet]lc correlation betheenA nd B.
Phib = Corre atlon between re ?van effects of environments of
%e of epvironmental sm?arltg
(7). Generallze for uIa 0rn2hased on comparison of two groups
of paired individuals (AB and CD) such that egab> peca-

M2 = tAB—rcp-E 2{pEAB— Pecd)

PGab PGc
8g Correl to between MZ btwms ?eared tothh r (MZ % and
rearéd apart (MZA), with ﬁssumptlont at or : 1 df
MIA, B 18 b 5= o+ (OEL ()

ZM@ Correlation between DZ twins reared together
zozt = Pooh2+ (1)E 2
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where pd)= the genetic correlation between offspring_(siblings)
1’Q§ F(.:?tl atloﬁgmh fr%n.n comparison of MZ QnngZ tnn%s with
assumption that

(@) IM—Dz = (R2+E2)-(Pi2 +E2). (b) hi = r"z Pz,

Poo

11) Propartion of total variance due to s stematlc hetween
farn }es§ n)vnonmental dLaferrences Y (

g2 _ Pz~ PXIrMZ

1 poo

ran Proportlon f total variance due to unsystematic (within
families) envnonmenta variance:

*2=1-A2-£2 = i—rMz

the genetic correlation between siblings or DZ twins
Elenvgd frcP(D (n enetic correlation Eetvveen non-nbred parents )
Ppn

Poo — I;—S—P . l+ Ppp) %:_ Bpp[b

his sim efor la ] Jsacon ervatlvea rOX|m |on ;]o the genetic
corre ation hetween o Fp””ﬁ Ince It ssortative
matin occh] or the first tim |nt renta enera n, all previous
enerations having randam ma ing. ar er num er o
eneral ns With assortat |ve matl |n ahl%eervnlbe the valu

re 10
assortative m en maintained at 8@
ePss nstan e F?or many neratlgﬂs he opua on 18 anf1 {n qb
1Drium un eras ortatlve atin nd rt scon tlon oran
nu vaue o assortatle alngN en nta
rrealo enetlcc |on nsor
|ns Ken X W|n een
% 61)(ex lcaﬁe wand sen e|n
ge vaené { el formula num er4 WhIC
ning her he|r eren Sets of symbols:
<v, (T p +1i)

expﬂ

Poo

N AT

Where .

B el

otal Variance
g = parental correlation.
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In terms of the traditional variance come%nents model, the Ero 0sed
ormua leld atrueetrmate of h2 within the limits o a mg
error, alt ougv I shou %nted out that this estrmateo I
contains any variance attribufable to the mteractrorl ﬂeno X)ne and
environmert. However, the ormula aP parent g n?/re ds the maximum

amount of information’ concernrﬂgva lance companents thta an be
o tamed rom rhZand rDz. Furthermore, the new formula for h2 has
the a vantage of taking account of the qenetrc effects of assorfative
matrnrir Th e?arameter n0 enetrc correlation between siblings) may
ne est ?rateﬁ Iven traif from theqretical or emP|r|ca| copsidera-
fl nso both.1 Taking account.of pm the enetrc co re atron etween
i rn?s permits grea er recision rn estrm ting went ere IS some
basis for etefmr IP% eqree of assortatrve mating for the trait in
question. In lieu 0 recr; estimate of assortatrve atrn% one can
obtarn the extreme | ? 21or a given set of data from Some con-
sideration of erﬁasona e bou sof aasortatrve mating. For most
trart? especraytos In t e a ||t|es omain, the extreme. limits
wou 6po%t ? for srtr ings resulting from random matrngg 0
= (66 (for siblings resultin theoretrﬁal ofcour?]e from a'self-
mated mothe? For ome r(ar In which there mig t' be necatjve
assortatjve matjng, rn) cou fake values Iess than 05 Ne atlve
assortative mating may oBcur rtrarts In the ersor]a rg/ ain
where certain tralts m g/ econ;g gmentary In marital couples and
thus negatively correlatéd, such as dominante-submissiveness.

Results., Heritability estimates based on the various formulas are
shown in Table L The first part of the table shows results from a
number of studies (Holzinger, 1929; Newman, Freeman and

o B R e L
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Inahce {t atrcF rcesgseqe varta ce
erefore, P fa omB ex guan | rt/ 0se value 15, cl Vt IS not
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Holzinger, 1937, Burt, 1955, 1958: Husen, 1959, 1960; Shields,
1962; Erlenmeyer-Kimling and Jarvik, 1963; Nichols, 1965), usmgi
a variety of intelligence tésts in different populations, The mos
extreme limits of f2to be found in this table summarizing all the
major twin studies using intelligence tests range from (0-42
(Swedish Military Induction Tes% to 0-93 10t|s 1Q test).1 In
con3|der_|n%,t_h|s wide range of valugs, it should be kePt in"mind
that heritability estimates are specific hoth to the Popu ation from
which the twin_samples are drawn and to the particular test used
for measuring intelligence.

The most representative estimates are those based on the data
summarized by Erlenmeyer-Kimling and Jarvik (1963), which
represent the median values of all the twin studies reported in the
literature UF to 1963. We see that for these data the extreme lower
and u%er imits of h2(going from random-mating to self-mating)
are 0-72 and 0-90. Since there is known to be asSortative mating
for intelligence, the best estimates of h2wauld be obtained from
values of o (sibling genetic correlation) close to 0-55, resulting
from a genetic corrélation of 0-25 between parents. This yields
h2 =080, E2 = 0-12, and e2 = 0-08. Thus, according to ‘these
data - the average of all the major twin studies - four times as
much_ of the variance in measured intelligence is attributable to
heredity as to environment. _

_This"statement can be expressed, also, in terms of the average
difference in 1Q between persons paired at random from. the
quuIatlon.Z Given an intelligence fest like the Stanford-Binet,
with a standard deviation of 16 1Q points in the white population
of the United States, the average difference among such persons
would be 18 1Q points. If eve%one inherited the Same genotyPe
for_intelligence él.e., h2 = 0), but all nonPenetlc environmental
variance (1.e., EZ+e2) remained as is, people would differ, on the

1 Note thlat forr some values oﬁ WZexc eds 1-00 and E2 becomes. a

| e

ﬁ]EZT[IV Vi ?ﬁ hese i 0?5| Ig% s ?nc sed In parentneses in

XQJS euglperll |qbtee3|mate Q)

2 Assiming a normal |sr, ution n.the populdtion..the mean absolute

gl erie#igse fOer SFa”- aX p_OslsLAe_ r[?a(lrs of slclo 6 mG i eT ﬁlstralgltétrllgndlsT %éven
G g&e]w %# E,a%ner,Kle%d@, 0 ed. VOM%PEP' 1. 1)
he mean absolute difference when the proportion of varlance aftribu-

table to heredity, h2, is removed = 2\JoZ(1 —h2)/"/n.
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average, by 8 I% points. On the other hand, if hereditary variance
remained as is, but there were no environmental variation between
families (i.e., E2= 0?, the average dlfference_am,on(? pechIe would
be 171Q points, I all nongenetic sources of individual differences
were removed (i.e., E2+e2 = 0), the average intellectual difference
among people would be 16 1Q points. (Error in measurement has
been subtracted from all these figures.) These results decidedly
contradict the popular notion that the environment is of pre-
dominant importance as a cause of individual differences in
measured intelligence in our present society. The results show,
furthermore, that current Ig tests_ce_rtamIC}/ do reflect innate
intellectual potential (to a degree indicate b%/ h2, and that
biological  inheritance 'is far more important than_the social-
psychiological environment in determining differences in 1Qs. This
ISnot to say, however, that as yet undiscovered blologz_lcal, chiemical,
or psychological forms of infervention in the g{_ene ic or develop-
mental processes could not diminish the relative importance of
heredity as a determinant of intellectual differences,

Scholastic_achievement. The middle section of Table | sum-
marizes studies based on tests of scholastic achievement. In general
individual differences in scholastic performance are detérmined
less than half as much by heredity than are individual differences
in intelligence.1 The _Iar?est source of individual differences in
school achievement is the environmental differences between
families. Variance in achievement due to differential environmental
effects within families is extremely small, _

The fact that school achievement is highly susceptible to
environmental influences, while intelligence™ apparently is not,
suggests important implications for education that have not yet
been explored. , _ . _

Physical characteristics. The third section of Table 1isinteresting
for comparative purposes, showing results for highly heritable
physical characteristics. (Since for these there is probably little
assortative mating, the most Blausmle values of poo would, lie
between 0-05 and™0-55). It can be seen that overall the heritability

(R s G

orrespanaing values or males are 0 0-59 and tor
T
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of intelligence is closer to that for physical characteristics such as
height, weight, and head length than'to_scholastic achievement.
igure 1 Presents these results raﬁhlcall The shaded area is
the range of possible values of hZwhen ? varies between 0-50
and 0-66. This form of graphic presentation may be_ useful for
comparing various tests given to the same population or for

WEIGHT HEAD LENGTH
- 1
{
1 1111
INTELLIGENCE SCHOLASTIC ACHIEVEMENT

o 1 Graphlc re resentaé n of the I|m|tsoh2 E2 and €2 e
values are compute en the range of pl) = 50 g
g%]etlc correlation un er random-matin arh oa: -6
h mgqﬁnetlccorielatlov er self-matin a ed ga

e acfua B e values for arcflc stu ?1/
ylfldlngsecucval estor rivk and r[z Te tted o

? each curve relpresentsarange of values beyon reas?

mitsfor the WS mqtestlon SData Welght, head

Intelligence, scholastic achieveme



table 2 Heritability of Personality Traits
oo Heritability Estimates

Correlationsf o
PersonalitY cdes  MZ DZ H HR @
MMPI%

Social introversion 12 37 WU OB 2 M 00 (66) (-21 99) (-54
Depression 4 14 H 1% N 4 L 04 (60) (-16 90 (-46
Ps cnaest em% _ 4 U A 1 0 4 1 (6 -19 -49
Psychopathic deviate 48 § [ (} ﬁ 8 -1
chizophrenia 44 4 4 %
aronoja 2 08 2 14 19 08 X 02 () (-11 0 (-
Hysteria . 3 B Y B U OB N 18 28 0 2 (-0h
s LB AERL L B 7§ &)
omania ]
Mya@culf‘nggigemininity PRUREE R BB % OB U
Self-control % 27 40 106 29 21 3 18 (58 02 {87 -13
Rigidity i3 9 W # B 5 2 (08 (-21) (102) (-5
Dominance. B B 2 KB H 13 (69) (023 N0 (-32) (13 (-17
Res?on3|blllt¥f__ 529 39 98 288 29 3 0 56 0 B4 (-27
Intellectual efficiency 59 27 43 107 2 21 & 16 (64 (-05) (%) (-37

F H%?icr:%arlrsegt%ndn‘%dr'attenuation ecimals omitte
]§ Minnesota Multiphasic Persona ig Inventory data ’\SN — 120 MZ, 132 DZ p_airs)f from Vandenberg (1966).
California Personality Inventory data (males“only, N = 207 MZ, 120 DZ pairs) from Nichols (196b).
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comparing various subgroups in the population on a particular
test. Forstatistical purposes, confidence bandsl can be placed
around the lines separating h2, E2 ande2. |
Personality traits. Table 2 summarizes the heritability estimates
for a number of personality scales. For most of these personality
traits ‘impossible’ values of h2 and E2result when pFP>0, that is,
when_there is positive assortative mating. It may well be that this
%en_etlc_ additive model is ?ro_ssly inappropriate for dealing with
eritability .of personality fraits.” The personality measures differ
most conspicuously fromintelligence, scholastic achievement, and
physical traits in yielding Iar%e values of e2 (within family environ-
meéntal variance) as compared with E2 (between family of environ-
mental variancg). Also, h2 shows much greater sex differences for
Fetsonallty traits than for abilities. In terms of the present formu-
ation of hi2, there are obviously serious difficulties in making sense
out of the twin data on personality scales. Precisely where the
trouble lies is not understood, but the present formulation at least
highlights the problem. _ o
-Urther applications of h2. Finally, because the estimation of
heritability provides important information concerning sources, of
variance in our tests, 1" would urge that provision for assessing
heritability become aroutine part of large-scale educational testlng
Erograms test standardization, and ability testing in the Arme
orces. Modern data-processing techniques now make this entirely
feasible. The practice would require that testees carefully identify
all their blood relations who are likely to be in the tested popula-
tion: parents, siblings, half 5|blln%s, cousins, and especially twins.
The zygosity of twins can now be determined with better than
90 Percent accuracy ??/ means of a brief questionnaire. We know
that tests of abI|ItY differ widely in the degree to which they reflect
Innate factors on the one hand, or social, cultural, and educational

1 The confidence limits for h2 are determined t%y using the standard

s Sz, .art:bg%f R e &ﬁe‘aﬁ;ﬁﬁ{b‘é‘r o
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Influences on the other. Heritability estimates thus can provide
important information concerning major classes of variables deter-
mining individual differences ona given test. ,

Oné criterion of a ‘culture-free” or ‘culture-fair’ test is the degree
to which it yields high estimates of h2 in a population in which
there is actually a wide range of environmental variation.. Do
culturally or.economically dlsadv_anta_?ed minority groups within
our population show lower heritabi |t|y than miore advantaged
groups in test scores used for job P_acement, for educational
selection, and for determining qualification for the Armed Services?
Although h2 has no necessary connection with a test’s validity for
predicting some criterion, such as suitability for the Armed Farces
or success in college, h2 should be of great interest to educators,
since. 1—h2 is an indication of the proportion of variance in
abilities we potentially can influence by presently existing educa-
tional and social psychological means. Large-scale testing programs
should try to account for-as many of the major sources of variance
H]Z t%sﬁ scodreszas possible. Three of these sources are defined by

,E2, and e2



1Qs of Identical Twins Reared Apart

Comparison of monoz?/gotlc (MZ) twins reared apart is concep-
tually the simplest method of estimating the broad heritability of
a characteristic. Theoretically, the characteristic’s total phenotypic
variance (VP) in the population is analyzable into a genetic com-
ponent (VG, a nongenetic ior ‘environmental’) component (VE)
a component attributable to the covariance of genotypes and
environments (fVG , a component due to the interaction (i.e., the
non-additive effects) of %enetlc and environmental factors F}F,),
and a variance component due to measurement error (Ve). Thus:

VP = VG+VE+VGE+VI+ Ve,

Heritability in the broad sense is defined as h2 = FGFP, or, if
corrected for attenuation (errors of measurement), as

K- rd(vRvi
The correlation between pairs of individuals can be expressed as

the proportion of the variance components that the members of
each’ pair have in common:

Sum of Variance Components in Common
Total Variance

In an idealized experiment to estimate h2 therefore, we would
assign each member of a pair_of genetically identical individualg
to different environments en_tlreI%/ at random at the moment of
conception, and then determine the correlation between the pairs
at some later stage of their development. Since the environmental
conditions are randomized there would be no correlation between

307
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P_alrs due to environmental effects and there would be no correla-
lon between genotypes and environments, at least at the outset,
(Different genotypés can influence the_environment differently,
thereby producing some genotype x environment covariance. This
component is usually regarded as part of the genetic variance in
heritability studies of socially conditioned characteristics.) VG
therefore, is the only component our idealized pair would share in
common, and so thé correlation between them would be equal to
VC{VP:hZ. ................................. , C

~ The closest approximation to this idealized experiment in reality
Is the study of MZ twins separated soon after birth, or in mfancx
and early childhood, and reared separately. Unfortunately, in suc

studies there is always some uncertainty dbout the degreé to which
the nongenetic variance components are. common to the separated
twins. There is little, if any, real doubt in the major studies about
the genetic component. Errors in the determination of zy?osny in
these studies are hlgh{y improbable. Any such errors, 0f course,
would subtract from VGand thus would result in a lower value
of h2 The nongenetic components are much more questionable.
There is never fruly random assignment of separated twins to their
foster homes. Some separated twins are reared, for example, in
different branches. of the same family. And twins put out for
adoption rarely go into the poorest honies. Furthermore, separated
twins have the same mother prenatally, and to whatever extent
there are favorable or unfayorable matérnal conditions that might
affect the twins’ intrauterine development, these conditions ‘are
presumably more alike for twins than for singletons born to
different mothers. On the other hand, twin correlation due to
common nongenetic factors, is counteracted to some unknown
extent by effects occurring immediately after fertilization which
create inequalities in the development” of the twins. Darlington
(1954) points to_nuclear, nucleocytoplasmic, and thoPIasmlc
differences occurring in the first stages of cell division that would
cause MZ twins to be less alike than'their genotype at the moment
of fertilization. Some of these conditions, of embryological asym-
metry do not affect singletons or dizygotic (D_Z)htwms. Partly for
this reason DZ twing aré more alike in Birth weight than M Z twins.
Although the, biologic discordances referred to by Darlington affect
only a minority of MZ twins, he concludes that their total effect is
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§uff|C|ent to lead Ofo a ?nross underestimate in all twin studies of the
orce of genetic determination. .

The correlation between MZ twins reared apart, therefore,
cannot be taken at its face value as the most valid estimate of h2.
It must be checked against estimates of h2 obtained by other means
which involve more complex formulas (and often additional
assumptions) for estimating heritability from a varletY of kinship
correlations, mcIudlnq_unreIated children reared together and the
comparison of correlations for MZ and DZ twins. Estimates of h2
from MZ twins reared apart are, so to speak, cross-validated when
similar values of h2 are found by other methods, assuming that
similar biases do not operate in thie same direction or that they are
statistically controlled. There is, in fact, quite substantial agree-
ment among the various methods and types of data for estimating
heritability. Using Pra_ctlcally_all the appr_oPrlate data to be found in
the literature, heritability estimates for intelligence are distributed
about an average value of close to 0-8 (Jensén, 1969). MZ twins
reared apart showa correlation of similar magnitude forintelligence.

The questions_posed by the present study are: do the major
researches on MZ twins reared apart show consistency with one
another in estimates of the heritability of intelligence? Are the
main parameters of these samples sufficiently alike to permit the
data from the several studies to be analyzed“as a total composite
that would allow new and stronger inferences than would be
possible for any one of the studies Viewed by itself?

Method

The published literature containg only four major studies of the
intelligence of MZ twins reared apart (Newman et al., 1937;
Shields, 1962; Juel-Nielsen, 1965; Burt, '1966). There are a few
single sets of separated MZ twins scattered inthe literature, but
they are either psychiatric cases or do not present adequate intelli-
gerice test data for the purpose of the present analysis. The four
major studies, based on twins from the Caucasian populations of
England, Denmark, and the United States, comprise a total of
127 sets of MZ twins separated early in life_and reared apart.
Details concerning the twin’s sex, age of separation, environmental
circumstances, case histories, and So on, are to be found in the
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original publications. The present analysis is based on the indivi-
dual intelligence test scores of the 244 subjects.

THE DATA

Burt (1966). The 53 pairs in Burt’s sample were obtained largely
from schools'in London. All had been separated at birth or during
their first 6 months of life. The 1Q scores proyvided by Burt for
the_ present analysis are what he describes as final assessments’,
which are a composite of a group test and one or more individually
administered intelligence tests. The tests consisted of *. . . (% a
group test of intelligence containing both nonverbal and verbal
items, éu) an individyal test (the London Revision of the Terman-
Binet Scale) used primarily for standardization, and for doubtful
cases (i) a set of performance tests, based on the Pintner-
Patterson tests and standardized b¥ Miss Gaw (1925)". The test
results, which generally covered other children in the schoal as
well, were submitted fo the teachers for comment or criticism:
and, wherever anY (iuestlon arose, the child was re-examined. It
was not practicable Tor the same Person to test every child. | was
helped by three principal assistants, and in a few cases by research
students, all of whom had been trained by me personally. The
methods and standards therefore remained niuch the same through-
out the inquiry. If any divergence occurred, it would tend to lower
rather than to” raise the corrélations’ (Burt, 1966, p. 140). It could
be_ex_EJ,ected that the final assessments would produce higher
reliability than is generally found for single tests scores and pro-
bably higher validity of the scores as a measure of innate abI|ItY.
This was Burt’s intention in arrlvm? at the final assessments: to
obtain the most accurate estimates of each child’s intelligence that
psychometric techniques would permit, Thus, children whose
scores did not accord with their teacher’s impressions were retested
on other tests and the results averaged, so that specific factors in
any given test would tend to average out. Such composite scores,
théretore, would be expected to have somewhat lesser variance than
single test scores and also to reflect to a lesser degree effects of
specific knowledge and cultural factors, that is, they should be
more ‘culture fair’. Elsewhere, Burt (1958) states: ‘Environment
apPears to influence test results chiefly in three ways: (a) the
cultural amenities of the home and the educational opportunities
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provided by the school can undoubtedly affect a child’s perfor-
mance in intelligence tests of the ordinary type, since so often they
demand an acquired facility with abstract and verbal modes of
expression; (b) quite apart from what the child may learn, the
constant presence of an intellectual background may stimulate &Qr
seem to stimulate) his latent powers by inculcating a keener moti-
vation, a stronger interest in intellectual things, and a hapit of
accurate, speedy, and diligent work; (c) in a few rare cases illness
or malnutrition durm? the prenatal or early postnatal states may
almost, from the very start, permanently impair the development of
the child’s central rigrvous system, The ad{usted assessments may
do much towards eliminating the irrelevant effects of the first two
conditions, but it is doubtful whether they can adequately allow
for the last.” The correlations for the 53 pairs of monozygotic
twins reared apart are reported by Burt (1966, Tahle 2) as 0-77 for
the grouP test. 0-86 for the individual test (Stanford-Binet), and
(0-87°for the final assessment.

Shields {1962). The 44 pairs in Shields’ sample were mostly*
adults obtained from all parts of the British Isles, (One twin was
found as far away as South America.) Most of Shields’ twins were
separated before s months of age and 21 of the pairs were separated
at birth. Complete intelligence test scores were obtained on on]
38 of the 44 sets of twins. Two tests were used: Raven’s Mill Hi
Vocapulary Scale (a synonyms multiple-choice test), and the
Dominoes” (D48) test "(a timed 20-minute nonverbal test of
mtelllgenc%?. The Dominoes Test has a h’{?hg loading (0-86) and
correlates 0-74 with Raven’s Progressive Matrices. Since Shields
presented the results of these tests'in the form of raw scores, it was
necessary to convert them to the standard 1Q scale. Shields states
that a raw score of 19 on the Vocabulary Scale and of 28 on the
Dominoes Test correspond to 1Q 100 in the general population.
The raw score means were transformed in accord with these
Populatlon 1Q values and the sample standard deviation was trans-
ormed to accord with the Populatlon value of SD = 15. The I(%s
thus, obtained on each test were then averaged (unweighted) to
yield a single 1Q measure for each subject, o

Newman et al. {1937). These 19 twin pairs were obtained in the
United States and were tested as adults. In 18 cases the age of

* Two pairs were aged 8 and 14 years.
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table 1 1Qsfor MZ Twins Reared Apart

Burt (1966), N =53 Pairs

AAB A B A B A B A B
66 6 94 8 83 89 105 101 104 14
i o o B 494 102 14 1% 14
i 9 %7 % % 106 1% 108 11(5)
2 b 88 102 % 88 15 1 116 1
B 1 80 % 1 107 106 116 11%
78 9 9 gZ 87 92 88 108 121 1
0 %1 a4 8 b 97 108 107 18 1%
& & 94 92 12 9 187 117 19
82 %% % 92 9 11% 08 % 13 1l
60 g 9B 1b 3 ® WM -
g & 9 9 8 100 112 — —

Shields (1962), N = 38 Pairs*

8% & 109 102 102 108 76 719 84 63
100 88 110 113 111 8% o VAR Vil
% 9 101 %7 8 9% 13 16 10/ W
h 9 18 & 1l B U 4
g & 28 9 % 9 % % 9 %
105 19% : é% & 821 % 18% 107 106
g% 89 1%7 105 88 137 ?S [
Newman et al. (1937) N = 19 Pairs
& 7 89 93 102 % % 105 15
(9 26 94 10% 12 27 % %g % é%

© 101 106 106 116 92
10% 89 77 92 100 116 %8

Juel-Nielsen (1965) N = 12 Pairs

120 128 100 94 99 105 114 1A
104 9 11 116 182 94 114 113
9 108 1056 97 14 103 112 100

* 10s transformed from raw scores on Mill, Hill Vocabulary tests and
the nglno D43 Test. (See text ?or explanation.) y
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separation was less than 25 months, and in 9 it was less than
6 months. About the one pair that was seRarate_d at 6 years (and
tested at age 41) Newman etal, state: . the twins were separated
at 6 years, somewhat late for our purposes; but we had information
that the environments of the twins had been so markedly different
since separation that we decided to add the case to our collection’
(p. 142). (These twins differed by 9 1Q points.)

Stantord-Binet 1Qs were obtained on all subjects.

Juel-Nielsen (1965). These 12 pairs were obtained in Denmark.
The a?e of separation ranges from 1 day to 5f years; 9 were
separated before 12 months. 10s were obtained by"an individual
test, @ Danish adaptation of the Wechsler-Bellevue Intelligence
gﬁales F)Fo_rmlé), which in the general population has a mean = 100

The 1Qs of all the twins in the four studies are givenin Table L

Results

The main statistical parameters of the separate studies and of the
combined data are shown in Table 2. The few instances of slight

table 2 Statistics on 1Qs of MZ Twins

Study ~ N(Pairs) MeanlQ SD W SDd i

Eégevlﬁslaeq%eetnaj 1% 1@%2 gg EE% gég Egg &%
ombine 50 08 0%

discrepancies between these statistics and the corresponding figures
of the original authors are all within the range of roundirig €rror.
All the present analyses were calculated b}/, computer, with flgures
carried to five decimals and not rounded till the final product.

DISTRIBUTION OF 1QS

The mean IQ of the MZ twins is slightly below the population
mean. This is a general finding for twins reared together or apart
and is probably related to the Intrautering disadvantages of twin-
ning, including lowered birth weight. The small Juel-Nielsen



314 Genetics and Education

sample is atypical in having a mean 1Q above 100. The standard
deviation of'the twin_1Qs in only slightly less than the 15 points
In the general population. Figure 1 shows the form of the 1Q distri-
bution. It extends over a range of 71 1Q points, or 4-7 Sigmas
which would include apprommately 98 percent of the %eneral
Fopul_athn. A chi-square test of the goodness of fit shows that the
Q distribution of Figure 1 does not depart significantly from

|Q Interval

figure 1 1Q distribution of 244 M Z twins reared apart, from four
) %@% 'tT e distribution does not deviate significantly from
ity.

normality. The chi-sguare based on eight subdivisions of the
distribution is only 3-08, p_= 0-8Q. (Chi-square with 7 degrees of
freedom must exceed 14-07 for ﬂﬁnlflcance at the 0-05 lavel,) It
can be concluded that the I(%_s of the total sample of 244 twins are
quite typical and representative of the distribution of intelligence
in the general population.

CORRELATION BETWEEN TWINS

The intraclass correlations (r;) between twins are given in Table 2.
A correlation scatter diagram for all twins is shown in Figure 2.
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Twins were assigned to the A and B axes in such a way as to
e%uallze the means of the two distributions. The intraclass corre-
lation (r;) represented by the scatter diagram is 0-82. Corrected
for attentuation (i.e., test unreliability), assuming the upper-

60 80 1%21 120 140
figure 2 Sgatter diagram showing corpelation between 1Qs of 122 sets
’ of co-twins gA_ andB assﬁJ neJ at randgm . Tehf %}ta?ne Intra-

class correlation (rf) 1s 0-82. The diagonal line represents
perfect correlation (rt = 1-00).

bound for Stanford-Binet test reliability of 0-95, the twin correla-
tion would be 0-86. ,

_ It is interesting to compare the scatter diagram for 1Qs shown
In Figure 2 with™a scatter diagram for the socioeconomic status
(SES) of the homes in which the twins were reared. The one study
which classified subjects in terms of SES, hased on parents’ or
foster parents’ occupation, is Burt’s. The six categories were
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dgher professional, U lower professional, (3) clerical, (4)
sk|IIe ?seml skilled, (6) unskilled. The seven cases reared in

residential institutions are omitted from this analysis, since there

figure 3. Scatter dla?ram ofsouoefonomlc status #SES based on six
ccupationa Fte ories. of the 6narents, rom professional’

#1) to ‘unskill % g )tor 4 cotwmsmtheBurt 99662

Pd Thenumbersl the'scatter diagr am reloref]entfre Uencle

twin-pairs, (Asmgnment to A and B Is the same & In

Flg%re ) The intraclass correlatlon (rt) between co-twing'

IS N0 ba5|s for assignment to_one of the six SES categories, The
scatter diagram is Shown in Figure 3. It reﬁresents a correlation
of 0-03 befween the SES of the homes of the separated twins in
Burt’s sample. Obviously virtually none of the correlation hetween
twins’ 1Qs is attributablé to similarities in their home environments
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¥yhen these are classified by SES in terms of the parents’ occupa-
jon,

The intraclass_correlations for 1Q in the four studies differ from
one another mainly because of differences in the restriction of
range of 1Qs in the various samples. The magnitude of rtis, of
course, partly a function of the sample variance. The magnitude of
r; by itself, therefore, can be a somewhat deceptive indicator of the
actual magnitude of twin differences (or similarities) relative tq the
Populatlon_ variance. For this reason the most crucial statistic in
win data is the absolute difference between twins.

TWIN DIFFERENCES IN 1Q

The mean absolute difference Bd\) between twins and the standard
deviation of the differences SS ) () are shown in Table 2. Since the
absolute difference between twins also contains measurement error
due to imperfect reliability of the tests, the \d\ of 6-60 should be
compared to the value of 4-68, which_is the mean difference
between forms L and M of the Stanford-Binet administered to the
same_lpersons. The SB of these differences is 4T3 (Terman and
Merrill, 1937, p. 46). Some of this difference, of course, reflects
ains due to the Practlce effect of the first test upon the second.

ut the mean difterence of 6-60 can be corrected for attenuation
assuming the upper bound reliability for the Stanford-Binet of
0-95, which results in a true” absolufe difference of 5-36..

It is proposed that the absolute differences between twin’s 1Qs
can be used to compute a correlation coefficient which_has the
same scale as the Pearson and intiaclass correlation but indicates
the degree of similarity between twins relative to the similarity
between %ersons aired at random from the_ general populatior.
This can be called a ‘difference correlation’, signified as rd This is
a useful statistic in studying kinship resemblance because it pre-
serves the actual magnitude of the difference hetween kinship
pairs. For example, even if there were a perfect Pearson r (or intra-
class correlation) between relatives, rdwould be less than 1-00 if
there was any mean difference between the related persons (as
would be the“case if one member of each pair of MZ twins were
reared in a very unfavorable environment and one member in a
very favorable environment). Thus rdshould be reported in twin
studies (and other kinship studies) to supplement the usual
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correlation coefficient (Pearson or intraclass). The value of rdis not
sensitive to the sample variance. Imagine that by some fluke we
obtained a sample of twins with no differences between the means
of the twin_pairs; even if the average difference between members
of each pair were small, the intraclass correlation (or Pearson r)
between twins would be zero, suggesting that the heritability is
zero. Especially when twin samples are small, it makes more sénse
to ask what is the magnitude of the twin differences relative to
differences among unrelated prersons in the general population.
The answer is provided by rd. The formula forrdis

where
<41= mean absolute difference between kinship members,
JP| = mean absolute difference between all possible paired
comparisons in the general population, and

Unless one has an estimate of o in the population from which the
kinship groups are a sample or to which one wishes to generalize
concerning rd, this statistic cannot be used.

|t can be seen in Table 2 that the values of rdare much more
consistent than rtamong the four studies. Corrected for attenua-
tion (reliability = 0-95)"the composite rd of 0-85 becomes 0-88.
This value should be interpreted as an estimate of h2 only with
caution, since it is uncertain just how much of the nongenetic
variance is_common to the separated twins. The studies do not
differ significantly in rd. because the values of \d\ themselves do
not show significant differences among the studies. An analysis
of variance t0 test the significance of differences in |d\ in the four
studies yielded an F = 0-87, df = 3 and 118, p<0-46. Thus the
studies Clearly do not differ significantly in the magnitude of twin
differences. Bartlett’stest was performed on the standard deviations
of the absolute differences (SDd) and_revealed that on this para-
BnS%elr th(le differences among the studies are nonsignificant at the
-01 level,
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Figure 4 shows the. frequency drerbqun of the absolute
differences between twins.* These are, of course, composed of
environmental gffects plus errors of measurement Extreme differ-
ences are rare; in only 4 cases does |d\ exceed the average difference
of 17 1Q points between all possible pairs of persons in the popu-
Iatron and in only 19 cases 816 percent) do the differences exceed
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the average difference of 12 1Q pqints between full siblings reared
together, while 16 percent of the differences exceed the mean differ-
ence of about 11 1Q Pomt,s fgenerally found between DZ twins
reared together. Since the differences shown in Figure 4 represent
environmental effects (and random errors of measur_em_entﬁ these
results should permit some inference about the distribution of
environmental effects on 1Q.

DISTRIBUTION OF ENVIRONMENTAL EFFECTS

The distribution of absolute differences shown in Figure 4 closely
resembles a chi distribution. I one draws pairs of vallies at random
from a normal distribution, the absolute differences hetween the
values in each pair yield the chi distribution, which, in effect, is
one-half of the normal distribution. One can think of the chi
distribution as consmtmgg of the normal_distribution folded over
on itself, with the fold at the median. (The corresponding devia-
tions above and helow the median, of course, are added together.)
Therefore, one can graphically test a distribution for goodness of
fit to the chi distribution by Plottlng the obtained distribution. on
a normal probability scale after the percentiles of the distribution
have been ‘unfolded’ at the median. This ‘unfolding’ is simply
achieved by the transformation 50 + %ile/2. If these values when
plotted on’the normal, é)robablllty scale fall approximately along
a straight line, it is evidence that the distribution does not differ
significantly from chi. Figure 5 shows this plot. The goodness of
fif of the data to a straight ling is practically perfect, including an
Iq difference of 24 paints, This is the frequently cited case of
G adXs (I? 92) and Helen ?% 1163 in the study bk/ Newman etal.
(. 245). They were separated at 18 months and tested at the age
of 35 Vears. "They had markedly different health histories. as
children: Glad%/_s suffered a number of severe illngsses, one being
nearly fatal, while Helen enjoyed unusually good health. Gla(i?/s
did not go beyond the third ?rade in school while Helen obtained a
B.A. degree from a good college and became a high school teacher
of English and history. _ _

What Figure 5 means is that the nongenetic or environmental
effects, which are wholly responsible for the twin differences, are
normaily distributed. (The absolute differences are due to environ-
mental éffects plus measurement error; it is assumed that errors of
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measurement are distributed normally.) Note that this says nothing
about the distribution of environments per se. The Conclusion
refers to the effects of environment on Igg. There is no evidence in
these data of asymmetry or of threshold” conditions for the effects
of environment on 1Q. o

Since the 1Qs (i.e., phenotypes) are themselves normaIIY distri-
buted (Figure 1), and since the environmental effects on 1Q have

figure 5. The absolute qlfferen f in I(g between CO-tWIHS Iott%d
?%alnstan rmalprobanili ?caI.Thecoseflttotetral%
INe shows that environmenta effeﬂs opthe I(? , das represente
by co-twin dlifrerences, are normally distributed.
been shown to be normally distributed in this sample, it follows
that the genotypes for 1Q also are normally distributed. (The sums
of two normal variates also have a normal distribution,) That is to
sa){, if P = G+E (where P is henot}/plc value, G is %enotyplc
value, and E is environmental etfect), it can be concluded that for
these 1Q data, P, G, and E are each normally distributed.

G
Since P, G, and E are distributed normally, it is meaningful to
estimate the standard deviations of their distributions. (We assume
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test reliability of 0-95 and normally distributed errors of measure-
ment.) Given these conditions and a twin correlation (rd) of 0-85,
the estimates that would obtain in a population with o= 15 are
shown in Table 3. Since in a normal distribution Six Sigmas en-
compass virtually 100 percent of the population ?actual y all but
0-27 percent), and since the standard deviation of environmental
effects on 1Q is 4-74fi;0-3, it can_be said that the total range of
environmental_ effects in aPopuIatlon typified by this twin sample
IS0 Xx4-14 = 28-4 [Q points.

table 3 Com_lponents of Variance in 1Qs Estimated from
MZ Twins Reared Apart

Source (7 & % Variance
Heredit 1 -
Enwron¥nent z%% 1%%%8 %8
Test Error 33h 11-5

Total (Phenotypes) 1500 22500 100

GENOTYPE XENVIRONMENT INTERACTION

A corollary to the finding that environmental effects are normally
distributed is the question of whether a favorable environment
raises the 1Q more or less than an unfavorable environment de-
presses the 1Q. If favorable and unfavorable environmental effects
were asymmetrical, we should expect to find that the higher and
lower Iés from_each pair of twins would have different distribu-
tions about their respective means. This is in fact not the case.
Probably the way to_see this most clearly is to plot the 1Qs of the
hlqher and lower twins in each pair against the absolute difference
between the twins. This Plot Is'shown in Figure 6. The mean 1Qs
of the higher and lower twins are 100-12 and 93-52, resRectlver.
The différence is significant beyond the 0-001 level. The_ corre-
sponding SDs are 13-68 and 13-86; the difference is nonsignificant.
he stralﬁht lines through the data points are a least squares best
fit. The slopes of these Iines Vn_opposne directions) are not signifi-
cantly different. The correlation SPearson_r) between I? and
absolute difference is +0T5 for the lower twins and —0-22 for the
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higher twins. The difference (disregarding the sign of r) is com-
pletely nonmgnlflcant

We'can also ask: Is there an interaction hetween environment
and genotype for intelligence? If there is, we should expect a

arrows indicate the bivariate means.

correlation between the mean 10 of each twin pair (reflecting their
enotypic value) and the absolute difference between the twins
reflecting environmental differences).1 This correlation, (Pearson
r), based on the 122 pairs, turns out to be —0T5, which is not

1 This meth dof se SIEg

t| nwas%r inall
gnesteb and ex cate ﬁ' erin ‘Co a son
lom f a ggrﬁ cal, n su:a r
analy3|so umanbenaviot”. Psychological Bu etml
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significantl}y different from zero. These data, then, do not show
evidence of a genotype x environment interaction for 1Q.

SOURCES OF ENVIRONMENTAL DIFFERENCES

The present data do not permit anz strong inferences about the
sources of environmental variance, but other twin research indi-
cates that a substantial and perhaps even a major proportion of the
nongenetic variance is attributahle to prenatal'and other biological
influences rather than to differences in the social-psychological
environment, The cytoplasmic discordances and the like pointed
out by Darlington have already been mentioned. Differences in
the favorableness of the intrauterine environment are reflected in
differences in birth weight between twins (the, differences be,lnﬁ
greater for MZ than for DZ twins), and the differences in birt
weight are known to be related to 1Q disparities in twins. In a
review of this evidence, Scarr (1969) found that MZ twins who
were both over 2500 grams in birth weight diffeiedlin later 1Q
by 4-9 points in favor of the heavier twin: when one twin was less
than 2500 grams, the IQ difference was 13-3; and when both twins
were less than 2500 grams, the 1Q difference was, 6-4. The mean
difference of 6-9 | Pomts between the heavier and lighter
MZ twins (52 pairs) In the studies summarized by Scarr is not far
{)rr%?e rEftwestmdean |Q "difference of 6-6 between all the twins in the
iestudy. |

It is sometimes argued that the 1Q resemblance between
MZ twins reared apart is largely attributable to similarities in their
home environments. To the extent that this is true, it should lead
to the prediction that characteristics with lower heritability (and
consequently greater susceptibility to environmental influences)
should show an even higher correlation between MZ twins reared
apart, as comﬁared with MZ twins reared together, than charac-
teristics of hlgi er heritability, In this connection it is instructive, to
compare the 1Q with tests of scholastic achievement for MZ twins
reared together and reared apart. A review of studies of the herita-
bl||'% of Scholastic achievement has shown much lower values of
k1 (the average being about 0-40) than for 1Q (Jensen, 1967). The
studies by Burt and Newman et al. provide the necessary scholastic
achievement data for the relevant comparisons. These are shown

1 These are all absolute (unsigned) differences.
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in Table 4. Note that when twins are reared together (MZTJ, they
correlate higher in scholastic achievement than when reared apart
(MZA). No'such large difference is found for 1Q between MZT
and. MZA. 1If the. MZA twin resemblance in 1Q were due to
environmental similarities, these similarities should be even more
strongly reflected by scholastic achievement, and this is clearly not
the case. Estimates of within and between family environmental
effects may be obtained from the correlations in Table 4. For 1Q

table 4 Correlation between MZ Twins Reared Together
(MZT) and Reared Apart (MZA) for 1Q and Scholastic
Achievement

10 Sch. Ach, Number
Study  MZT MZA  MZIT MZA  MZT MZA

Burt G K W B B R
Bt a8 & 2 BB X
Combined 915 84 976 595 145 12

the within environments effect is 8-5 percent of the variance and
the between environments effect is 31 percent of the variance. For
scholastic achievement the within environments effect is 2-4 per-
cent and the between environments effect is 38T percent. These
results squest that the differences between identical twins in 1Q
arise Ia_rqey from prenatal factors rather than from_ influences, in
the socid -Psychologlcal environment, Just the opposite conclusion
would pertain in the case of scholastic achievement.

Conclusion

Analysis of the data from the four major studies of the intelligence
of MZ twins reared apart, totaling 122 twin pairs, leads to con-
clusions not found in the orlglnal studies or in previous reviews of
them. A statistical test of the absolute difference hetween the
separated twins’ 1Qs indicates that there are no significant differ-
ences among the twin samples in the four studies. All of them can
be viewed as samples from the same population and can therefore
be pooled for more detailed and powerful statistical treatment.
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The 244 individual twins’ I%s are normally distributed, with
the mean = 96-82, SD = 14-16. The mean absolute difference
between twins_is 6-60 (SD = 5-20), the. largest difference being
41Q points. The frequency of large twin differences is no more
than would be expected from the normal probability curve.
The overall intraclass correlation between twins i§ 0-824, which
ma){ be_interpreted as an upper-bound estimate of the heritabiljty
of 1Q in the En?hsh_, Danish, and North American Caucasian
pO}%u ations sampled in these studies. o _
he absolute differences between members of twin pairs (attri-
butable to nongenetic effects and measurement error) closely
approximate the"chi distribution; this fact indicates that environ-
mental effects are normally distributed. IfP = G+E (where P is
phenotyPlc value, G is génotypic value, and E is environmental
effect) it can be concluded that for this population P, G, and E are
each normally distributed. There is no evidence of asymmetry or
of threshold conditions for the effects of environment on Iﬁ. he
lack of a significant correlation between twin-pair means (reflecting
genotype Values) and twin-pair differences (reflecting environ-
mental effects) indicates a lack_of genotype x environment inter-
action; that is to say, the maqnltude of dirferential environmental
effects is not systemiatically related to the intelligence level of twin
Balrs. Additional evidence from comParlson of the difference
etween MZ twins reared to?ether with the difference between
MZ twins reared apart su_%ges s that most of the small twin differ-
ence in 1Q may be attributable to prenatal intrauterine factors
rather than tto |ater effects of the individual’s social-psychological
environment.



The Ethical Issues

The range of ethical issues, concerning research and research
aPpllcatlons in human genetics is so great that | will not gven
attempt to review it here.” It involves diverse questions about raising
human embryos in test tubes’, the use of artificial insemination in
human research, the cross-fostering of fetuses, and direct altera-
tion of chromosomes and genes by what is now called genetic
surgery, and goes all the way to quéstions of eugenics and popula-

tion qu%ntlr%y anp Ua|l'[[¥ control. _

But the nfpst re%uen y heard objection to further research into
human genetics, particularly research into the genetics of behavioral
characteristics, is that the knowledge gained might be misused. |
a(T;ree. Knowledge also, however, makes possiblé greater freedom
of choice. It isa necessary condition for human freedom in the
fullest sense. | therefore completely reject the idea that we should
cease to discover, to invent, and toknow (in the scientific meanin
of that term) merely because what we find could be misunderstood,
misused, or_put to evil and inhumane ends. This can be done with
almost any invention, discovery, or addition to knowledge. Would
anyong argue that the first caveman who discovered how to. make a
fire with flint stones should have been prevented from making fire,
or from letting others know of his discovery, on the grounds that it
could be misused by arsonists? Of course not. Instead, we make a
law against arson and punish those who are caught violating the
law. The real ethical issue, | believe, is not concerried with whether
we should or should not strive for agreater scientific understanding
of our universe and of ourselves. For a scientist, it seems to me,
this is axiomatic.

327
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An important distinction, often not made or else overlooked, is
that between scientific research and the specific use of the research
findings in a technological application with a highly predictable
outcome. . The classic example'is the atomic bomb. ‘Should Einstein
have_ desisted from the research that led to e = me2¢ Nuclear
physics can, of course, be misused. But it need not be. For it can
also be used to cure cancer and to provide electric Bower. Moral
decisions involve the uses of knowledge and must be dealt with
when these are considered. Before that, however, my own system of
valyes holds that increasing knowledge and understanding is
preferable to upholding doga and ignorance.

In a society that allows freedom of Speech and of the press, both
to express and to criticize diverse views, it seems to me the social
responsibility of the scientist is clear. He must simply do his
research as competently and carefully as he can, and' report his
methods, results, and. conclusions as fully and as accurately as
possible. When speaking as a scientist, hé should not introduce
personal, social, rell%ou_s, or political ideologies. In the bizarre
racist theories of the Nazis and in the disastrous Lysenkoism of the
Soviet Union under Stalin, we have seen clear examples of what
haEpens when science is corrupted by servitude to political dogma.

For the past two zears | have been embioiled in debate over m
article ‘How Much Can We Boost 1Q and Scholastic Achievement?’
(Harvard Educational Review, 1969, 39, 1-123). Though there are
many possible %roun_ds for raising ethical questions concerning
research and publication on the genetic aspect of human abilities,
in this case | think a block has been raised hecause of obvious
implications for the understanding of racial differences in abl|lt?/
and achievement, Serious consideration of whether genetic as well
as environmental factors are involved has heen tabo0 in academic,
scientific, and intellectual circles in the United States, But despite
tahoo, the question persists. My belief is that scientists in the appro-
priate disciplines must finally“face this question squarely and not
repeatedly Sweep it under the rug. In the Ion? run, the Safest and
sanest thing we can urge is intensive, no-holds-barred inquiry in
the best tradition of science, o

We must clearly distinguish between research on racial differ-
ences and racism.” Racism implies hate or aversion and aims at
denying equal rights and opportunities to persons because of their
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racial origin. It should be attacked by enacting and _enforcmq_l_aws
and arranigements that help to_insuré equality of civil and, political
rights and'to guard against racial discrimination in educational and
occupational opportunities. But to fear research on genetic racial
differences, or the. possible existence of a hiological hasis for
differences in abilities, is, in a sense, to grant the racist’s assump-
tion: that if it should be established be_kl_ond reasonable doubt that
there are biological or genetically conditioned differences in mental
abilities among individuals or”groups, then we are justified in
oppressing or_exploiting those who are most limited in_genetic
endowment, This is, of course, a complete non sequitur. Equallty
of human rights does not depend.upon the perosmon that there
are no genetlcallly conditioned individual differences or group
differences. Equality of rights is amoral axiom: it does not follow
from any set of scientific data, . oo

| have always advocated dealing with persons asindividuals, and
| am oPPos_ed to according differential treatment to persons on the
basis of their race, color, national origin, or social-class background.
But | am also opFosed to ignoring or refusing to investigate the
causes of the well-establishéd differences among racial qroups in
the distribytion of educationally relevant traits, particularly 10Q.
Purely environmental explanations of racial differences in ntelli-
gence, will never gain the status of scientific knowledge unless
genetic theories aré put to the test and disproved by evidence.

There is a perhaps understandable reluctance to"come to grips
scientifically with the Rroblem of race differences in intelligence -
to_come to grips with it, that_is to,sa?/_, In the same way that
scientists would approach the investigation of any other pheno-
menon, This reluctance is manifested’in a variety of ‘symptoms’
found in most writings and discussions of the psychology of race
differences. These symptoms include a tendencY 0 remain on the
remotest fringes of the subject, to sidestep central questions, and
to blur the isSues and tolerate a degree of vagueness in definitions,
concepts, andinferences that would_be unseemly in any other
realm of scientific discourse. Many writers express an unwarranted
degree of skeJotl(:lsm about reasonahly well-established quantitative
méthods and measurements. They ‘deny or belittle facts already
generally accepted - accepted, that is, when brou%ht to bear on
inferences outside the realm of race differences - and they demand
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practically impossible criteria of certainty before even seriousl
proposing or investigating genetic hypotheses, as contrasted wit
extremel1y uncritical attitudes toward purely environmental hypo-
theses. There is often a failure to distinguish cIearI}/ between
scientifically answerable aspects of the quéstion and the moral
Rolltlcal, and social-policy issues; there is a tendency to beat dead
orses and to set UID straw men on what is represented, or mis-
represented, | should, say, as the Pen_etl_c side of the argument, We
see appeals to the notion’that the fopic is either too unimportant to
be worthy of scientific curiosity, or s too complex, or too difficult,
or that it'will be forever impoSsible for any kind of research to be
feasible, or that answers to key questions are fundamentally
‘unknowable’ in any scientifically acceptable sense. Finally, we
often see the complate denial of intelligence and race as redlities,
or as quantifiable attributes, or as variables capable of being
related to one another. In short, there is an altogether ostrich-like
dismissal of the subject. 7 ,

| believe these qbstructive tendencies will be increasingly over-
come the more widely and openly the subject is researched and
discussed among scientists and scholars. As some of the taboos
against oi)en (discussion of the topic fall away, the issues will
become clarified on a rational basis. We will come to know better
ust what we do and do not yet know about the subject, and we will
e in a better position to deal with it objectively and constructively
through further research. _

In recent years, however, we have witnessed more and more the
domination “of |deolog|caliy motivated environmentalist dogma
concerning the causes of large and soclally{ important differences
in average educational and occupational performance among
various subpopulations_in the United States, particularly those
socially identified as racial groups. For example, the rate of occur-
rence 0f mental retardation; with 1Qs below 70 plus all the social,
educational, and occupational handicap that this _|mPI|es, IS SiX t0
eight times higher in our Negro population than in the rest of the
Populatlon. According to research sPonsored by the National
nstitutes of Health, as many as 20 to 30 percent of the black
children in some of our largest urban centers suffer severe psycho-
qulcal handicaps. Yet the Government has not supported,” does
not, and will not, as of this date, support any research proposals
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that could determine whether or not any genetic factors are involved
in this differential rate of mental handicap. To ignore such a
question, in terms of our present knowledge, I submit, may not be
unethical - butitis, | believe, short-sighted, socially irresponsible,
angd inhumane. . L .

ore Important than the issug of racial differences per se is the
probability of dysgenic trends in our urban slums. The social-
class differential in* birthrate anears to be much greater in the
Negro than in the white population. That is, the educationally and
occupationally least able among Neqroes have a hurqher reproduc-
tive rate than their white counterparts, and the most able segment,
the middle class, of the Negro Populatlon have a lower reEJr,oduc-
tive rate than their white coun erParts. If social-class intelligence
differences within the Negro Pqpu ation have aqenetlc component
8 in the white Populatlon_ his condition could both create and
widen genetic intelligence differences between Negroes and whites.
The social and educational implications of this frend, if it exists
and persists, are enormous. The problem obviously deserves
thorough investigation by social scientists and geneticists and should
not be Ignared or superficially dismissed because of well-meaning
wishful “thinking. I" find myself in agreement with Professor
Dwight Ingle, who has said, ‘If there are important average
differences In genetic potential for intelligence between Negrogs
and non-Negroes, it may be that gne necessary means for Negroes
to achieve true equallt¥ IS bloIOﬁlcaI’. The possible consequénces
of our failure to seriously study these questions may well be viewed
by future generations s our society’s greatest injustice to Negro

ArEerlcans. : .

Carl Jay Bajema, a Harvard geneticist and researcher on poPu-
lation trends who Is frequently”cited by my critics in support of
their notion that there are no dysgenic trends to worry about (based
on his earlier, limited research)y, riow has this to say (in Bio-Science,
1971, 29, 71-5):

The overall net affect (?f current Amerjcan |ife-s
agﬁears 10 be s_|9htl _ysgemc- tq be favorln? artincrease I harm
es which will genetically handicap a larger proportion of the next

les in reproduction

| ry i foul
I .

eneration o¥v Aniericans. Xmencanph%e-st Fes In r_eproauctlon are

in part, a function of the population policy ofthe United States. What
wir? [)e the fong-range %eﬁetlac ?mBﬂca jons of controﬁtmg or not
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controlllnﬁ gsopulatl,on size in an industrialjzed welfare state demo-
cracy such as America? . . . [He concludes] . . . Each generation of
mﬁn ind_ faces anew the awesome respansibility of making decisions
which will artect the_quantity an ge etic qual ? the next genera-
tion. A socl?ty, If it takes“Its responsinility to future eneratlon?
EETIOU Ig, wHtake,steHa t0 |n3L\r%t at Ind |du|als et bohn wil
avet b%stPenetlca cultural heritage Hossmet enable them to
meet the chal Fn e ?f tpe environment an ﬁo fake advantage of the
opportunities for selt-fulfiliment present in that society.

Finally, some persons who call themselves environmentalists
tend to Cast the issues of genetic research on intelligence and race
as a hattle between the good guys and the bad guys. | resent this.
The 5|mP_Ie-m|nded, morallt;{ play in which | have been wittingly
or unwittingly. cast in the rale of villain has presented the issue of
ethics as if ethical behavior were the sole possession of the environ-
mental dogmatists, and as if those of us who would suggest looking
into genetic factors were ethical and moral pariahs!

‘Knowledge can be misused, but this does not excuse efforts to
block inquiry and debate or to deny laymen in a democratic societ
the right to’know. Closed systems of belief can also be misused,
and ignorance is a barrierto pro?ress. All possible causes for
People’s bem? disadvantaged should be investigated, and hope-
ully the application of knowledge to_their advancement will be
guided by moral principle’ (Professor Dwight Ingle in Perspectives
in Biology and Medicing, 10, 1967). In my view, society will benefit
most if"Scientists treat these problems’in the spirit™ of scientific
mau!ry raher than as a battlefield upon which one or another pre-
ordained ideology may seemingly triumph.



A Note on Why Genetic Correlations
are not Squared

Psych_olofqlsts are often puzzled and, confused by the fact that
E_enet!ms s do not square the correlations between'twins (or other
inship correlations) in order to qbtain the percentage. of variance
explained bwenetlc factors. (Or, in the case of correfation between
unrelated children reared togthher, the percentage of variance due
to environmental factors.) Recent prominent “examples of this
confusion are found in Spuhler and Lindzey (1967, pp. 403-404)
and in Guilford (1967, pp. 351-352). These authors incorrectly
square kinship correlations and thereby arrive at erroneous conclu-
sions. Most psychologists have learned to treat correlations as the
square root of variance explained. But it is incorrect to take the
square of twins or other kinship correlations to determine the pro-
ortion of variance attributahle to genetic or environmental effects.
he_unsquared correlation itself is correctly interpreted as a Pro-
ortion. Here is the reason: If the correlation between pheno yPe
.., obtained score) and genotype (i.e., the hypothetical genetic
value of the individuals) s rog and_if the correlation bétween
phenotypes of pairs of individuals with the same genotypes hut
nothing else in common (e.g., identical twins reared “apart in
random environments) is rpp. then rpp. = o, or

A good analo% Is with test reliability. Two equivalent forms of
atesthave only their true-score variance in common (analogous to
genetic variance) and the error variance (analogous to environ-
mental variance) is not in common, that is, is uncorrelated. The
correlation between equivalent forms, r«, is the reliability, or the

333



334 Genetics and Education

percentage of true score variance (‘genetic variance’) the tests
share in common. The Vrtt is the correlation of ohtained scores
with true scores. Thus, the correlation between identical twins
reared in uncorrelated environments is directly analogous to the
correlation between equivalent forms of a test. The correlation in
each case indicates the percentage of variance in common, or the
percentage of genetic (or true score) variance.

Another way of regardm% the "problem is in terms of the
‘common elements’ formula Tor correlation (given in McNemar,
1949, pp. 117-118). This Is

roo= NC
= VNX+NCV N y+N¢

Where
N ¢ is number of elements common to variables X and Y,
Nx is number of elements unique to X,
Ny is number of elements unique to Y.

A visually simple example is to consider the correlation of half-
siblings, who have 25 percent of their genetic variance in common.
The variance can be represented by squares, as in Figure 1

Ny

FIGURE 1 Correlation of half-siblin%s who have 25 percent of their
genetic variance in common.

Assume 0x2. = 0y2 as would be the case for two sets of half-sibs.
For simplicity assume ax2, and a 2 each equals 100. (Also, for
SImPHCIty assume there is no environmental variance.) Then,
applying"the common elements formula for correlation, we have

_ »___
Ty~ VIS+23V 75+25
ny = D2-5.



A Note on Why Genetic Correlations are not Squared 335

This is the correlation between half-sibs and is also the proportion
of the genetic variance they have in common. The correlation
between obtained scores and that part of the genetic variance that

half-sibs share in common is V 0-25 = 0-50. This can be visualized
in Figure 2.

2
a total N(
X .- r I;:%mmon

rigure 2 Correlation betw%en obtained scores and shared genetic
variance of half-sibs.

Again, applying the common elements formula:

< yI75+25 d0 +25' j.

ric = 0-50.
Now, in this case, if we want to know the percentage of total
variance that is explalnedObX the common genetic variance we must

square rtc, and this gives 0-25 or 25 per cent, and, as can be seen in
the diagram, this is one-fourth of the total area (variance).
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