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Abstract

In an effort to isclate the emergence and
causes cof sccial class differences in intellectual
rerformance, this lcngitudinal study was undertaken as a
follcw-ur on a cross-sectional study that yielded no social
class differences cn the Cattell Infant Intelligence Scale
for 12-, 18-, and 24-month-o0ld tlack children. In the
present study, 89 children frcm the 18 and 24 mcnth samgles
of the frevious study were tested on the Stanford-Binet at
3 years of age, and their mcthers were given the Peabody
Picture Vocabulary Test. There were highly significant
differences on the Stanfcrd-Binet between grcurs based on
different sociceconcmic status. Correlations Letween
child's score and mcther's sccre tend to increase with the
child's age. These findings match those previcusly reported
for white children. Interrretation of the data seems to
indicate that social class influences on intellectual
performance are operating but statistically insignificant
at 18 and 24 months, finally kecoming significant during
the third year cf life. Rather than being caused by €’'*her
malnutriticn or hereditary factors, social class
differences in intellectual development may be due to
differences in the acquisition of alkstract kncwledge, the
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it s of theoretical and practical' importance fo determine when social class
differences In intellectual performance first emerge, to identify the specific deficiencies

which grevent many lower-class children from 6chteving academically, and if possible

1o discover the causal mechanisms or factors which account for soclal class differences in-

sognitive developmeﬁt. Ot;ly on the basls of such information can optimally timed and
really effective compensatory education programs be designed.

ina éross-secﬁdncl study, which was reported previously (Golden and Birns, 1968),
we compared' 192 black children of 12, 18, and 24 months of age, from three Socio~Economic=
Smtus {SES) groups, on the Coﬂe i infant Intelligence Scale ond the Piaget Object Scale.

Children from the foliowing SES groups were studied: (A) Welfare Familles-nelther mother

nor father was employed or going to school, famﬂy on welfore; (B) Lower-Educational

Achievement Familles~neither p(arent has had any schooling beyond high school; and -

(C) EﬂQMtQEducatioml5Ach!e'vement Families=sither parent has had some sého&ing beyond
high school (from o few 'months of secretarial school to completion of medical trufning). |
93% of the Group A chl Idren were from fatherless families, in contrast to 5% of the B und
0% of the C children. Conérary to our expectations, we did not find any soclal class

differences in intellectial performance on either the Cattell or the Object Scale during the

$7 Reyised for publication from a paper presented at the 1969 meeting of the Society for Research

%

in Child Development. ‘Santa Monica, California. The study was supported by Grant NG HD-
00192602 from the National Institute of Child Health and Human Devclopment and by
Gront No. MHIS458 from the National Institute of Monfdl Health. .




first two years of life.

" The present paper is a report of a longitudinal follow=up study, ‘in which the

childran In the 18 and 24 month sampies of the cross=sectional study were retested on the
Stcnfoté-llmt at 3 years of age. The purp§sQ of the longitudinal study was 1o see whether
the same pc'%fn of social closs differentiation in cognitive dovelopmcp?, emerging during
the third yeor of life, previously reported (Terman and Menrill, 1937; Hindley, 1960) for
white children was also present in black children. |
METHOD
" 89 of the original 126 A, B, ond C children in the 18 and 24 month samples were

retested on the 1960 revision (Form L-M) of the Stanford-Binet lnteﬂigence Scale at .
approximataly 3 years of age. M@:taof the children were retested baM«n 3 and 3} years
of age. A few were a month of so under 3 y/étm of over 4 years of age. The N.aan
chronological ages (CA’s in years and months) for the A, B, and € children at the time ihey
were tasted on the Binet were 3.2, 3.5, and 3.4 years. - The Peabody P*~ture Vocabulary
Test was administered to the mothers in order to see at wiict age the children's 1Q scom.s
boglu to eomoloto viith the mothers Vocubulury scores. |

| Every off/m was mode to retest as many of the 18 and 24 month children as possible.
‘[h!s ls_ascluded o payment‘of $10 to the mothers, savercl letters, and numerous telophone
calis. We %ccoe‘ded In retesting about 70% of tha s In all three SES groups for both age

a’amples combined. The follow=-up rates for Groups A, B, and C were £3%, 70%, and 80%. -

‘We were unable to obtain the rest of the Ss for a varlety of reasons, the prlnclplo one being” - |

that the families had moved and the new addross was unknovn. Comparisons were mads,
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using the .'.'.'.'.?..‘!.' between ﬂ.u Cottell scorcs of children who wers retested and those who
did not return. There were no significant differences in this respect. |

The children In the original cross-'secﬂor;u.l study were recruited from Well=Baby
Clinics, Child Health Stations, private pediairicians, and through mathers who had
participated In the study. Where records were.cvdilublo, Ss were screened to include
only nofmal healthy children, with no histories of serious prolonged l"noss, birth
complications or pramaturity (birth-weight less than SQ pounds). Where rocords were
not available, this information was obtained from the mothers.
RESULTS

Whereas there ware no significant social ¢lass differances on th;a Cattell ot I8
snd 24 morths of age, when the same children were tested on the Sianford=Binet ot 3 years
of uge, there wera highly significant SES differences in Intellectual performance (sse
Table 1). Since the 3-year Binet Mecm IQs for the 12 ond 24 month samples for each SES
group did not differ significantly, the Binet scofes f& the two age ;omples were combined
for putposé: of data analysis. The combined Binet Meﬁn ICsferthe A, B, and C Gmupg'
were 94, 103, dlhd li2 respectively:. A ono-W;ay umlyﬁs of varlance resulted in highly
signmcar;? SES differences in 1Q (F=13.25 with 2 and 86 df; p €.005). Scheffe Tests, i
involving il possible comparisons, yielded the following resultss C*A, p «.0l; CyB,
p < .10 (Edwards, 1965). Children from _mlddle-!ncbmo families obtained s!én!ﬂeanﬂy |
higher 7*~nford=Rinat {Q s_core's than children from poor stable families and those froni_ |
fatherless welfare familles. Children ft"om poor stable fomilias obtained higher 1Q scores

than those from fatherless welfare @ammes, but this difference feil short of the .05 level




of significance.
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insert Table 1 about here

In the origlnal cross=sectional study, we did nct employ a more widely used SES
measure, such as Hollingshedd'; Index of Soclal Status, because it Is based on the
educational=occupational @chtovomen' of the head of the household, whlch" in most cases
1s the father. In many black families the mothers' achievement: in these respects may
be higher than the fathers'. For this reason we had assumed thal' the Hollingshead Index
would not adequately reflsct important dtfferem;.'cs in so.clal sta"us among .blocks. Wo had
also assumed that by classifying the black children in our somp|§ in tetms of Hollingshcod's
trdex, there would be a narrower range in Meon IQ scores than the range obtained on the
basis of our A, B, G classification system.- Both of these assumptions proved to be quite
erroneous. | )

The childven In our sample were classified on the basis of the following modification

of Hollingshead's index of Social Status: (l) Middie=class or higher; (2) Working class;

(3) Lower=class/Non-Welfare; and (4) Lower=class/Welfare (Hollingshead, 1957). Group 1

corresponds to Hollingshead's Classes I, I, and 11t combined; Group 2 corresponds to
Hollingshead's Class 1V; and Groups 3 om) 4 represent subclasses Qf Hollingshead's Cldss.V.
In terms of the original A, B, C ciassificatfcn system, all of i‘he‘l;:hildren_in Group | wefe

in Gm.up G Grbup 2 is about equolly divided betwaen B and C chil&ren; G@p 3were in

" Group B, with the exgeption of one child from Gfoup C; and all of the children in Group 4 ‘\

- were i Group A.
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When the same ehlldr;m were classified ir terms of the modified Hollingshead
index, there were still no sign'ficont SES differences on the Cattell ot 18 and 24 months
of agﬁ, but there was an even greater rangs in Mean Stanford<Binet 1Q scores than was -
obtained on tho‘bosls of the orlginal A, B, C ciassification system. The Mean IQ scoroi
for Groups |, 2, 3, and 4 were 116, 107, 100, and 93 raspectively, a spread of 23 1Q
points (see Table 2). A one-way analysis of voriance resulted In highly significant SES
differences in |Q (F=8.85 with 2 and 85 df; p {.0005). The range in Msan 1Q scores
obtained on the basis of the modified Hollingshead SES Index in the present longitudinal
study of black children was almost identical to that reported by fecmon and Merrill {1937)
for 831 white children between 2} and 5 years of age in their standardization sample,
classified Into 7 SES groups on the basis of the fatherd’ occupaﬁot;\s. Children in Class |
(Professionals) obtained a Mean 1O score of 116 and children In Class Vil (Laborers) obtained -
a Mean 1Q score of 94 (see Table 3). The unique and perhaps significant contribution of
the present longitudinal study 1s that t e same poattern and degres of sactal class differentiation
in intellectual pesformance, emerging during thQ third yeur of life, previously reported foi‘
whitc childsen has now been demonsirated for black children. |

.....J....O..............0..

Insert Tobles 2 and 3 about here ‘
. Two other ﬂnd!ngs provldo further evidénce that whan only nofmal ch!ldran are
studied the behaviors measured by infant tesh during the first 18 months of que appear to

be unrelated to later measures of intelligence. Pearson rs were computed between mothers' y

Peabody Plcture Vocabulary scorés and children's 1Q scores ot 18, 24, and 36 months of
age. The correlation between tlio Peabody and 1B8=month Cattell scores was .10, which is "
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not slgﬁlﬂcc;nt: The eom!a.llcm between the Peabody and the 24-month Cattell scores
. was .28, which Is significant at the .02 level. The correiation batween the Peabody
and 3=year Stanford-Binet scores was .32, which 1s significant at the .0l level.
Bayley (1954) and Honzlg (1957) also found that children's 1O scores do not correlate
at all with thelr mothori" intelligance or e.ducatton during the first 18 months of life,
but cfm; 18 months the correlations graduaily increass, reaching on asymptote of about
.50 by 5 years of age. |

Peorson rs were also computed between the Cattell and the Star'i‘t'&a'dnmnet scores

for the {8 and 24 month somples. The correlation between the {8-month Catteli and the
3-year Binet scores was .13, which Is not significant. The correlation belw?on the 24~
month Caottall and the 3«year Binet scores was .60, which is significant at the .005 level.
There 1s an apparent paredox In the data which requires some explanation. How is &
possible for there to be no significant SES differences In 1Gs at 24 months of age, highly
significant SES differences in Qs at 3 years of age, and still obtain a fairly high -
correlation between the two sets of intelligence scores? The correlation of .60 was based
on the total 24~;nonth longitudinal sample, §.e., for all SES groups combined. Tln
poradox Is particlly resolved if one examines 'ho correlations for each SES group separataly.
The Pearson rs between ' the 24-mm Cattell and the 3-yecxr Stanford=Binet s.cotas for SES
groups A, B, and C were .64, .53, and .57 rnpucﬁveli., While soclal class differences
in Mean 1Q scores increased greatly between 2 and 3 years of age, Ss within each SES |

glwp maintained thelr relative pmlﬂons In terms of Intelligence from 2 tc 3 years of age.-

The mlot!om bﬂw«n the Cattell and Stonford-Binet Indicate le while thers
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appears to be vary little tolc;tlonshlp between the bahaviors measured by. the Cottell at ;
I8 months and the Binet at 3 years, there Is some overlap In the ablilities measured by the |
Cottell ot 2 years ond the Binet at 3 years of age. In regard to the kinds of changes in -
the compositions of intelligence test ltorps between 18 and 36 months of age which could
account for the findings in the present longitudinal study, ono'factor which may be
parﬂmkrly important s that the proportion of vcrbal' Ite‘m's increases w?th age. For
example, the avsrage 18-month old chiid may bo exposed to Cattell items within the
12 1o 22 month range which contains 33% verbal items. The average 24-month old child
may be oxposed to Cattell tiams within the 20 to 30 menth range which contains 48%
verbal items. The average 3 year old may be exposed to Binet items within the 2 to 5
year range which contalns 64% verbal items. This nﬁlght explain why the 24-month
Cattel! scores correlate more hfghly then the 18~month Cattell scores with the 3-year
Binet scores, as well as with the mothers® Peabody Picture Vocabulary scores.

Social class influences on cogrnlﬁvc development already c;ppcor to be operating
between I8 and 24 months of age. Thesu ore reflected In low but significont correlations
betwaen chl!dfen's 1O scores and mothers' intslligence and education after 18 months of
age. In the present lengitudinal study the rank order of the Mean IQ scores at 24 mon;hs

of age corresponds perfectly with social class (see Tables 1 and 2), whereus ot 18 months

“of age this is not the case. However, the differances in the Mean {Q scores at 24 months

are not Qreat enough to produce a significont F. Low significant correlotions betwesn

soclal closs factors, such as mothers® intelligence and education, reflect a_ulaﬂv‘ly

weak effect, whereas Mean IG differences between SES groups reflect a relatively
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strong effact. The procéu of soclal class differentiation in cognitive development eppears
to begin somewhare between 18 and 24 months of age, but the divergence in intellectual
ability only becomes great enough to be reflected in statistically significant SES diffaren,c;s
in Mean 1Q scores by about 3 years of age.
DISCUSSION
" The rewlts c.;f the present longitudinal study confirm the findings of other

investigators (K;\obloch and Pasamanick, 1960; Hindley, 1960; Bayley, 1985). When such
factors os birth cemplications and poor nutrition and health are ruled out, social closs
differences in intellectual performance have 0th been demonstrated until the third year
of life. The oniy contradictory evidence which we know of appears in some unpublished
studies. One' of these is a report by Kagan (1966) in which soclal class differences in
perceptual discrimination, attention, and persistence were observed in infants of about
o year of age. In another study Wachs, Uzgirus, and Hunt (1967) reported SES differencas
on several new cognitive meosures based on Plaget as early as the ﬂl;l’ year of life. More
specific details of these studies and replication of the results are necessary however before
the findings can be properly evaluated. | |

The dlscussién will focus on the spech*lc question of wh} socloi class differences in
intellectual performance first manifest themselves during tha third yeor of life and not |

earlier. Our position is tl.mllor to Whorf's (1956) to the extont that we believe that soclol

class and cultural differences in cognitive developrient may lorgely be a funcﬁén of

languoge. Since SES differences in intellectual performonce emerge during a period of
npid growth of longuage, it seems reasonable to assume that these differences may-be

' due to language. Thore Is reason 1o belleve thit roughly between I8 and 36 months of age
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'hlf. is a shift from the praverbal or sensorimotor to the verbal or symbolie level of

intelligence and that different environmental conditions facilitate or ratard development

on these two qualitatively different levels of infelligence. Sensorimotor intelligence i
human Infants probably differs very little from onimal intelligence, wherecs verba!
lntilllgonco is uniquely human. The period from I8 to 36 months of age may be considered

a transitional phase from sensorimotor to verbal Intglllgcnco; The research evidence

strongly indicates that soclal class does not appecr to have any measurable effect on

the development of sensorimotor intelligence, but social class does have a pronounced

eff;ct on the development of verbal lr*telligeh;o. Our conclusions pertain only to the

absence of SES influences on sensorimotor intelligence. They do not apply to other
important environmental factors, such as insittutionalization, variations in matemal
behavior unreloted to soclal class, elc., wh!ch moy effect cognitive developmcnt during

the preverbel pet!cd.

The reasons why social cless differences in intelleciual performance first manifest

the;malves during the third year of life will now be discussed. On the sensorimotor level-
of !ntolllganco, glven an aQorage expe;ﬂ.eablo environment with an opportunily to explore
and monipulate objects, and o sufficlenf amoum. of attention or handling by parents or
cara-wtuking admﬂ?s, children reared under a varlehv of social 4:ondiﬂom can acquire on

thoir own the klnds of percepml-mlor skills mocsured by infan? tcsh or l’laget-typo

' scc!es. On the sensorimotor level the child's construction of mumy, to bouo\w Plaget‘s

{1954) terminology, for the most part is hot geclclly transmitted; but Is based on I\és v
experlence or activity. To be sure, during the firat I8 to 24 months of life children in
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New York Cl‘ty. learn someth.ing about elevators and automobiles, while children In a rural
village in India learn about elephants and tigers. In this respect the knowledge which they
acguire is different. But children in both cultures leam, for example, that objects continue
to exist when they are no longer in the perceptual field, that objects fall down and not up,
and so farth. The baslc knowledgs which children acquire about the world on the sensori=
motor level - lt:l tarms of the dimensions ‘which Plaget has dsscribed, such as object
permarnence, spatial, causal, and tamporal 7eintions < may be uni;rem!. While Iouguago
may be present, very little of what children learn during the first 2 years of life s
ocqu!;ed through language. Their ability to understand and express ideas verbally is

falrly limited. Thelr capacity to use language as a tool for symbolic or representational
thinking Is probably not present to any significant degree during the first 2 years.

During the third year of life, as children develop an Incréaslng capacity to use
language for these purposes, the social ‘grbup or soclety In which a child is reared cun
trarismit its particulor coﬁshuctﬁon of reality and its own characteristic linguistic and
conceptual style. Soclal class differences in linguistic and conceptual style have beén
descrlbed.by‘o number of recent writers (Bernstain, 1967; Brophy, Hess; and Shipman, 1966;
John, 1963; Kagan, 1956; Reissman, 1962; Whiteman and Deutsch, 1967) and need not be
reiterated ogain here. Social class differences in intellecival perf&mance_:nmv be largely
due to differences in cbstract knowledge, differences in the ability to understand and
express ideas verbally, and differences in symbolic or abstract thinking ability, which -

ars medioted by language.. When children become capable of using language for thiese

purposes, social class begins to make o dlffon;\m in terms of facllitating cognitive
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development. We suspeci that middle~class parents place greater emphasis on the

; acquisition.of abstract knowledge and do more than lower~class parents to stimulate their

w | childran's verbal facility and abstract thinking ability. They do so by te;nchlng more

verbal concepts, by giving reasons and causal explanations, by'osklng thelr children

questions and expecting answers, by encouraging children to ask questions and by
attempting to answer their questions, and so forth. In these verbal exchanges, middle~
classf children learn certain language and intellectual skills, as well as concepts. But

they also acquire a pattern of verkal interaction with adults which prepares them batter

than lower=class children to perform on_standofdlzed intelligence tests énd to relate to
teachers in o group learning situation. Brophy, Hess, and Sfiipman (1966) posful‘otu that
the mechanism by which soclol clas; offects cognitive development and learning ability
mﬁy best be understood in terms of th§ patterns of verbal interaction between children
ond perents in their roles as pupil and teacher. |

While we believe that the emergence of social class differences in cognitive
(;fevelopment during the third year of life may be due to the rapid gréwth of language
during this period, and in particular chil;!ron's incrsasing capo‘city to use iongmge as o
tool for symbo;lié or abstract thinking, there are éthnr- alternative explanations of the data
which should be considered. 7

() The ffrst aiternéﬂve exélanaﬂon, w-hich is naw receiving a great deal of
qt-tenﬂon, .is that the relative intellecival retardation of children living in poverty @y

be due to the greater incidence among poor families of malnutrition and poor health during

!nfaﬁcy and ecrly childhoqd. prenatal and parinatal complications, and prematurity
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(Birch, 1968).

In regard to the effecis of malnutrition on intelligence, it has been hypothusized
that malnutrition may operate d!wétly on the biological level or indirectly on the
psychological level. On the biological level malnutrition in ecrly childhood may
interfere with maturation of the central nervous system, which in turr; could interfers
with intellectual development.“ On the psychological level malnutrition may interfore
with children's learning ability due te poor health, low energy, apathy, ete. ‘One of -
the major problems in evaluating the effects of malnutrition on intellectual development |
is that children who suffer from serious nutritional deficlencies also come from the most
vnderdeveloped oreas in the world’and the lowest socio=economic strata in society. For
this reason 1t Is very difficult to separate the effects of poor nutrition from those of poor
education on intelligence. For example, Cravioto, Delicardi, qnd Birch (1966) reported
the results of a recent retrospective study of the effects of malnutrition in earﬂy childheod
on the intellectual development of school age childreﬁ in a sural village in Guatemala.
While they did find a relationship -belween an indirect meo#ureof early nutritional )
deficiency (height) and intellectual performance, these factors also correlated with the
mofhers' education so that the effects of poor' nutrlﬂoﬁ and poor educational environment
wera confounded. The authiors also imply that the relatively poor intellectual performance
of the undernourished children in their‘:ﬁdy was due to the effects of malnutrition operating
on the biclogical level, but they do not offer any direct evidence for this. There has

been o great deal of toncern expressed recently that malnutrition in infoncy may produce

lsreparchle damage to the brain and intellectual retardation. Hunger, poor nutrition, ond
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ill health exist in this counﬁy and may serlously interfere with children's ability to
learn. These intolerable conditions must be eliminated os soon as possible. However,
there is no direct empirical evidence that the kinds of mild to moderate degrees of
nutritional doffctency sufferad by poor children in the United States, and particularly
childzen In northern urban ghettos, results in cerebral damage or permanent intellectual
retardation. There is reason to believe that Inadequate intellectual nutriment, beginning
at about I8 to 24 months of age when language comes Into the picture, is more responsibla
tfor the intellectuol deficiencies of poof children in our soclety than inadequate diet.

In regard to the effects of prenatal and perinatal complications and prematurity
on intelligence, it has been hypothesized that these biological factors may result in
afuryéng degrees of damage to the central nervous systém, which in turn may result in
impairment of intellectual functfonlhg and serious leaming problems in school (Knobloch
ond Pasamanick, 1960). Since the incidence of these conditions is greater in lower=class
than in middle~closs fﬁmilies, social class differences in intelle;:tual performance have been
explained on this basis. The data in the present longit:dinal study cannot adequately be
explained on the bosi§ of such biological factors. If the Infant tests are of any values, it
Is in thelr sansitivity in detecting early signs of neurological impairment dnd mental retardation.
On the basis of our prasent knowledge, we would not expect su;:h impairment to be manifested
in significantiy lower intellectual performance by the !omor-glass .childl:én in our sample at -
age 2, ~hen it was not evident in the same ch.ildren at 18 and 24 months of age. I.t is |
possible that min!ml’wbcllnﬁml dama§§ to certain parts of the bmlriﬂ réspbnsible_for

higher mental functions, may first manifest !hélf in lower intellectual performance when
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these functions emerge in older children. As fdr as we know, there is no research evidence
for this. There are retrospective studies (Knobloch, Pasamanick, and Lillenfeld, 1956) in
which older children with w‘:rylng degrees of intellactuol retardation and serious lecrning
problems In Sf.'.hool have been found to have a high incidence of historias of prenétal an3d |
perinatal com.plicaﬂom.ond prematurity, However, these children were not studied in
infancy, so that it is .not known whether they were developing normally during the First

few years of life. The preponderence of avidance from recent prospective longitudinal
studies, (Braine, et al, 1966; Drillicn, 1964; Wemner, et al, 1968; and Wlllarmon, I969),‘

in which children have bezn studied from birth’th.rough childhood, indicates that:

(1) Children whe perform poorly on intelligence tests after 2 years of age also do poorly

en infont tésts during the first 2 yedrs of life. (2) During the first few years of life there
appears to be on Interaction between soclal class and birth complications and premoeurltf

on intellectual development. These blological factors seom to have a much more detrimental
effect on eorly intellectual develobment of lower=class thun middle=ciass children. SES
differences in intellectual performance are present as early as thé first year of life in the
case of children with histories of birth cumplications or prematurity, whereas SES dlffennccs‘
in iniellectual pa'fformn'ca in normal children without such historles do not emerge until

the third year of iife. (3) Finally, and this is particularly impomnt, except in.cases of |
se;lere prenctal and ;;ecinatal complications or very low birth welght (less than 34 pounds),
whose incidence is extremely small, the early detrimental offects on intellectual development

4
-

from such blologica! factors on widdle=class children tend to diminish or completely wash’

" out as these children grow older. Premature childran {Drillien, 1964) and children with miid :
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to moderate degrees of pmno?ﬁl and perinatal complications (Werner, et al, 1968) from
middle=class families, who are reared in a favorable environment for cognitive development,
do well intellectually, both in their performance on standard intelligenco tests and in
school. On thc. basls of a large-scale 10 year long!tud!hol study on the effects of prenatal
and perinetal complications on intellectual devélopment, Wermner and her assoclates (1968)
conclude that we theould bs much more concerned with the "environmental cos‘uolﬂcﬂ n
who by far make up the vast proportion of poor children In our society, than with
“reproductive cosuaities.” The latter should not ba ignored, but it must be recognized
that they constitute a relatively small propoition of poot children. Only 2% of the
children in the study by Wer;'ter, etal (I%B) manifested severe perinatal complications
and later sarfous intellectuai impairment and learning disability. The vast majority of

:ha chiidren in their study with learning and behavior problems at 10 years of age had -

selatively minor or no birth complications, but they grew up in homes from the lowest
soclo-economic strata in soclety, where there was inadequate inteliectual stimulation.

(2) A second alternutive exvpiancﬁon of the data in the present longitudinal study
can be made on the basis of genetics or heredity. This orgumeni‘hai recelved a great d«;l

of recent attention, since the appearance of a serles of articles by Arthur Jensen (1968,

1969). Jensen takes the pésjﬁon that social class and black-white differences In
intelligence are largely due to heradlty. In regard to the present study, lﬁ.:cn be orguod
that both sensorimotor and vorbal intelligence may be primarily gensetically Jetermined.
While there appear to be no SES differences in unsotlmom"lntellig_cnu, there may be

genetic differences in verbal inhllléenco among different soclal closses,. and these
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hereditary differences merely manifest themselves by about 3 years of age when tests begin
to measure verbal Intelligenca.

in one drﬂcl- Jensen (1968) states "...becausa there Is a high correlétion (of the
order of 0.8 ~ 0.9) between phanotype and genotype for intelligence as measured by tom‘
such as the Stanford=Binet, it is inevitable that SES differences in !n.te!lﬁgenca are due
largely to genetic factors.” The high correlation between phenotype and genotype refers
to corralations in the 1Q sdres of identical twins reared separately from infancy, On the
basis of such correlations, Jensen computes r2, the estimate of the varfanco in intelligence
scores which may be attributed to heredity. He fmlves ot a varionce estimate of .80, which N
essentially Is the basis for his statement that 80% of Individual differences in intelligence
are genetically determined. From this Jensen concludes that social class «nd black=-white |
differences in intelligence must be largely due to ’heredlty.

The basic faliacy in Jensen's logic is that he attempts to account for Mean 1O
differences between SES or racial groups on the basis of correlations among individuals.
In the twin studies, for example, which provide the strongest evidence for Jensen's position,
itis thgoreﬂéally possible to obtnlﬂ a perfect corvelation of 1.0 b?'weun the 1Q scores of
pairs of Identii:ol twins re;nred separately from birth and still have a Mean 1@ difference of
20 points beﬁreen the palrs of twins. Correlations and Mean differences between any Iwo
sets of measures are a:omplétoly lndependent of one another,, and there is no necessary
logical or statistical basis of predicting one on the basis of a kncmledge of che other.

Jensen cannot even account for possible Mean IQ dufferonces bo!ween palrs of twins on

the basls of correlations in their IO scores, much lass account for Mear 1Q differences

between SES or racial gtoups on the basis of such correlations.
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Jensen's fallacious reasoning can parhaps be seen more clearly if we examine in

greater detail the basis for his statement that 80% of the variance In individual differencas

in intelligance is genetically determined. It is important to keep in mind that the variance

estimate based on the twin studies directly perfains only to the variance In the intelligence
scores within each group_pf twins and not t'o the variance between the groupi. The latter
A would veflect any Mean 1Q differences which may be present between the two groups of
twins. Fu;thermoro, we would assume that such high correlations in the intelligence
‘ scores of identicd! twins can be obtained only if environmental diffeten‘cus which could
offect Haele 1O scores ara minimal within aach group of twins, although not necessarily
between groups. In the twin studies, while the children were reared sepfarcéely from Infapcy,
environmental differences were probably not very great, since ociopted children are usually
| placed in beﬂer-_than-average homes. Jensen makes a serious error in statistical inference
when he generalizes from a-varicnce estimate bosed on a small environmentally Yomogeneous
sample to the population at farge, which is known to be =nvironmentally quite heterogeneous '
with respect to social class and race.

Jensen ;lw refers to studies of children adopted in infancy (Skeels and Harms, 1948;
Skodcuk and Skeels, 1949; Honzig, 1957). He points out that when these children ar; tested
many years later, their 1Os correlate with tﬁa intelligence or education of their frue
mothers, and do not correlate ot oll with the inteiligence or education of their adoptive
parents. In fact, the comrelation in the intelligence scores of ddopted children andthosa
of their truu‘ mothers was .44, which is about what it would have been if these children had

.becn reared by their own mothers. On the basis of such evidence Jensen concludes that-
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heredity und not environment is the crucial .facfor in individual differences in intelligence..
However, Jensen falls to mention the fact that the mean IQ scores of the adopted children
was 106 and the mean 1Q scores of tﬁoif true mothers was 80, a difference of 26 points.
While tha 1Q scores of the adopted children did not correlate wltl_1 the education or
intelligence of their adoptive porents, the Mean Qs of the children would probably not
differ from the Mean 10s of the adoptive parents, whereas the 1Q scores of the true

mothers averaged mere than 20 points lower than those of their children while most of

the natural mothers of these chéldren came from the lowest strata of.society, the

adoptive parents ware of a higher socio=economic sﬁtus.-

The studies of adopted chilcflren offer o partial refutation of Jensen's position al;d -
provide a demonstration of Hunt's "interaction hypothésis" (Hunt, 1961}, Social class
differences in child-rearing environment may produce mean |Q differences of more than
20 points but genetic factors may still be reflected in individual differences within SES
groups. Environment or;d heredity appear to interact tn‘the foliowing way: Mean {C}
differences between different social groups (whether they are clossifﬁbd in ferms. of social -
class, ethnicity, culture, rdce_, geogrqphicul location, such as North=Souvth, urban=
rural, and institution vs home-reared) may reflect environmentel inﬂuence; while
individual differences in intelligence within such sociai groups moy reflect hereditary
or genetic influences.. | |

To summarize, ina longltud’lnal study of 89 block chlldren from different soc!ol

classes, there were no significant SES dnfferonces on the Cattell infant lme’llgence Scale

at 18 and 24 monihs of age. When th‘e same chﬂdron were tested on the Stanford-Binet at




3 years of oge,' there was a.highly significant 23 point Mean IC difference between children
from welfare and middle~class black fqulies. The range in the Maan IQ scores of ﬂ';e
black children from the two extreme SES groups (93-116) was almost identical to that
reported by Terman and Merrill for 831 white children between 2% and 5 years of age in
their standardization sample. The process of social class differentiation In cognitive
development appears to begin somewhere between 18 and 24 months of age. This is
reflected In low but significant correlations between children's 1Q scores and social class
factors such as mothers' intelligence and education ofter 18 months of age. The

divergence in intellectual ability only becomes great enough to be reflected in

statistically sigﬁiﬂcont SES differences in Mean |Q scores by about 3 years of age.

The discussion focussed on the question of why social class differences in cognitive
development emerge during the third year of life and not earlier. On the basis of the
research evidehce_wa concluded that diﬂ)’ercnces in educational environment play ¢ more
significant role than biological or genetic factors in social class differences in intéllectual
performance. More specifically, we have suggested that soeia_l class differences in
intellectual development may be due largely to differences in the acquisition of abstract

‘knowledge, differences in the pattern of verbal interaction between parents and children,. |

and differences in symbolic or abstract thinking ability. These are mediated by language.

" Social class differences in cognitive development emerge during the third yeor of life as

children become increasingly capable of using language for these purposes. -
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Table 1

Mean 1O Scores of Children in the I8 and 24 Month Samnles Retested ot 3 Years
of Age Classified by A, B, & SES System

Trpettirer s Tl s g BREGTERTERE AT T S v vr e 0 R e d e e

Mote: The I8 and 24 month scores are based on the Cattell and the 36 month scores are

based on the Stanford=Binet.

- Eighteen Month Sample 'Twenty Four Month Sample
Soclal Class N 18m 35m N 24m 36m
C > High Schoo! 16 1o 2 2} 102 113

. 8 < High School 10 3 §04 2l 99 lol
A = Welfare 1o 1o 9% ] 96 93




Table 2
Mean 1O Scores of Children in the 18 and 24 Month Sample Retested at 3 Years

of Age Classified by Modified Holilngshead SES System
;
Eighteen Menth Sample Twenty=Four Month Sample
?;- Soclal Class N IBm  3%m . N 2m  3bm
| “Middle=class 5 105 15 il 10z 15
E 2 Working=class 15 H3. {0 23 iol 106

) 3 Lower~-class/Non=Welfare 5 4 102 8 98 - Joi

4 Lower~class/Welfare 10 io 94 M 96 93
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