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ABSTRACT
This, study looked at the relationship between

mothev-infant interaction and childgen's performance on cognitive
measures at age 6. The data on mother-infant interaction were
collected for 30 middle `class and 3b workidg class, first born
'Caucasian girls, 10 months of age. The data collection consisted of
observations made in the home and measareS taken in aiplaboratory
setting. In the.fo4owup study -5 years later, 25 of tffe original
middle clasi children and 21 of'. the working class children were
tested with the Illinois Test of,Psycholinguistic.Ability'the
Peabody Picture vocabulary Test, and the Matching FamiliWr Figures
Test. The results indicated"that, for the'.middle class group, many 'of
the variables:mea"Suced,at home.werV"NsignIficantly cotrq,lated with
later scores on cognitiYe1 tests. Although fewer correlations. were
significant for the working class group, most were in the same
direction as for the middle class group; Analysis of the idboratory
data and the scores on the cognitive tests revealed-a.highly
consistent set of correllations between early attachment measures and',
later test scores, espel. cially for the middle class group.tIt.was
-concluded ?that mothersipteractions with infants At the age oaf 10

y,months were clearlrela*d'to the children's cognitive test
performanc at age 6. (JMB)
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Mother - Infa nt InteractioR and Iqtellectual
.,

Functioning at 'Age

Steven K. Tulkin.and Zrances E. Covitz

. .,State University of New York at Buffalo

C

In 1967, we began a study of the effects ofexPerience on infant develop-
,

.ment, through whiCh we hoped to specify some of'the diffprenceg in.honie

experientes who.'--children-of different social classes? who.. -- pe could.

A

predict from other studies (e.g., Tulkln, 1968) -- would later differ signi:

fic ntantly in IQ and school achieveme, as wail-as more specific measures of

cognitive style such as'reflectivity-impulsivity. Most of the objectives

from this early study were achieved. Specific behavioral dikferences in )

the home experiences of infants from different social classes were reported

!

(Tulkin Kagan, 1972). . Socigi class differences were also found on various

measures of earl. y cognitive development, e.g differential responding to

mother's voice and stranger's voice (Tulkin, .1971, 19730, and differential'

9Oresponding tmeaningful.and nonmeaningful speech (rulkin, in press).' We

were- quite puzzled, towever, by the failure to find significanrcorrelations

between home experiences and laboratory findings, which -- in some ways --
,

, .. ,
..

left us no clo4r than we were beiore to defining the specific experiences
I..

.

., :

thromgh.which,so'cial class had its effect on developOient; again, social
4 '0 ,

0

class had eluded

This left.the nagging question of,whether the'differences,ohserved,in

theie infants were really impdrtant for later development; and to answer

this .question we needed to do2"a follow-up.
1

Method
D.

The infants who were

eported on in. Pre

followed tip came fr&TI the sample which we hgve
.

ous p blicaliions: 30 middle-c1a5s and 30 working - class

I°
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10 -month old first born_ Caucasian girls. For the infancy study, each

oaubject wa&iobserved at home twice, each time for ,two hours. Behaviors were

rec9rded every five seconds, and interaction variables were constructed

(e.g:, -percentage of reciprocal vocalization" is defined !Sy the percentage
IG

Of times an ifant vocalization was followed by maternal, vocalization in

the same or immediatelY folldWing five-second interval; "interaction se-

quences and defined as periods of timelduring which motherland infant are

reapphdixig to each other'in any modality within five seconds of each person's

bAhavioi%). More details of -the home obseation methodology can be found_

in Tulkin and Kegan(1972).

In the laboratory infants were'seated in a, high chair and presented

variona,stimnli. Vocalization, looking behaviors, heattrate dee6leration,

.

and physical movements were coded. Infants -were alboebserved in a play

session consisting of qn initial adaptation period,- followed by presentation

'of three single toys for four minutes each, followed by two "conflict'

trials in which they were presented with an Old toy that, they had just played

with, and a new toy which they had not yet seen. (These pairs of toys

had been equated for intrinsic attractiveness in a pre-test done with

4
another group of infants). For mdre details on the laboratory methodology

see Tulkin .(1971,- 1973a,b, in press) .

I

Finally a' seiparatiod session took place 11 which infants were given all

the toys to play wi4, and after they had played for 0 seconds, mother was

signalled to leave the room.

The majorproblem with follow-up studies is locating subjects. For-

tunately through'a gieat deal of good detective work, we were able to locate

25 of the 30 middle-class subjects and 23 of the 30 working-class subjects

(although two working class families refused to participate in the follow-

up)., There are no differences in terms pf the 10 month data blween subjects
1 .

P



$7)

who could and could not be located! For the follow-up, the sUbjects, who

wereletween 5 and 0 years old, were visited at imme on two separate

occasions, and after a warm-up period, the tests were administered. We

were interested in'eXamining relations between early assessments and lan-
`

gdage development so we administered the-Illinois Test of Psycholinguistic

Ability,. We ale
v

gage subjects three dolls and asked them to make-up a

. . -.. -

.s76ry. These Stories are currently being ,analyzed by Deborah Kellen Cohen a

.

.

in the Department of Linguisticeat the University ofechrigan. We were

°
a1 so interested in a general IQ measure, and administbred the Peabody

.

Picture\Toeabulary Test. 'Finally, since we had some measures from,the

earlier study which could be,seen as related to the reflectivity-impulsivity

Oe.
dimension, we.adMinistered the Matching Familiar Figures Test.

I 'Results

Table l reporti correlationa.between hotie observation Variables and .

t summary scores from the follow-up tests/Many of the home variables are

-sIgnificantly related to:scores on all 3 tests in the middle-class group,

although none of the'observation variables is related to the latency mea-

"sure on the Matching Familiar,Figures Test; The home observation variables

which yield the highest correlatfons involve reciprocal interaction between

mother, and infant. 'The mean length of the three lOngest interactions at

10 months correlates .69 (p < .001) with'the mean for the I.T.P.A., and

.41
-%41 (p < .05) with the dumber of errors on the M.F.F.

It is important to note that these findings do not argue that the

mothers have "done something' to the infants which laqv make them smarter.

The itportance of the role of the infants isoevideni from the correlations

between'infant vocalizations at 10 months and test scores at age six.2

t,
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Peggy Rubach has just begun a study in which we will be asaesa.eg infants
'

immediately after birth, and again at 10 months, in order to attempt to
, .

separate out the infant's own contributions to both mother-infant.interacti6e
."t

and later cognitive development.

In the workingIclasa group fewer correlations were-significant,' altho
(

most were in the same direction as the middle-class data.
0

Table 2 presents correlations between 10 -month laboratory assessments

and test scores. Differential looking at mother and stranger'after hearing.

their voices was significan4related to test scores to both classes, and 1,4.

'differential vocalization after meaning`' ul and nehmeadingfui speech correlated--;

with scores in the working-class group. Latency to touch toys in the play

session was not positive* related to latencies on the M.F.F., suggdsting

that different processes maybe involved in these behaviors. Time playing

,with new toys during the "conflict" 'trials correlated' with test scores in'

the middle-class group only.
4.

. .

.

The most consistent findings related to laboratory assessments involve
.

the relationships between,variables reflective attachment and later test

;'

scores, especially, within the middle-class group. Fretting during separation,

reduced playing when mother was gone, and shorter latencies to approach

mother When she returned were all significantly correlated with test scores.
O

o,
Group means further portray the differences: middle-class infants°who did

not approach their mothers had a mean I.T.P.A. score of 41.7.in contrast

to 44.9 for the approachers. Non-approachers were 10 points lower on the

Peabody, had 507. more errors on the M.F.F., *nd had a 'mean M.F.F. latency

which was less than half of the latency of the approachers.

Dieicubbion

If is clear from the,data presented,that what is going on inn infants!

.
n '
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lives at age 10 months is related'to test 'pertoimance at age six. Again we

want to emphasize that we ereanot9ushing a ucausative interpretation.

5

4
Further We are not arguing nhat'the infant's experiences at 10 months

represent the criticar input for the'developmefit of, the intellectual skills

r .

assessed in the follow-O. There is no doubt that the mother:is who interacted

.

0
.

a lot with their infants at age 10 months continued to interact positively
=z1.

, ..-

c - ...

C

4

D

kswith their chilften as they grew up. Since we didn't do longitUdinal.oh-
.

servations, we don't koia-the specific types,of Later mareTnal behaviors

'which could beleiated to'the earlier .observations. Even on a gross level,

howev6r, we found-itrelationships:.Fok middle-class subjects, the nuMber

of siblings in the family at the time of the follow-up was positively,

o-

correlated with the amount.of time mother spent over two feet away from

--/*Ihe child at 10 months p < .05), and negatively correlated with

t'percentage of response lo spontaneous frets p < .01). 'In, the'

workil6g-class group, 10 -month home variables were significantly correlated

'with the number of monthi between the subject aid her next oldest.sib-,te.g..

O

e '

1 ; '

interaction sequences, r =.56, p < J3I; percen5.respopse to spontaneous frets, y'

.r=.58, p < '001;' time over two feet away; p <.01). So,nwhile we
b -

cannot talk about direct causality* .we can talk.about a proceSs which

, .

begins in infancy and Continues as the Child develops:
2 ft

It is essennial to emphasize the importgnce of cultural vnlues for

any assessment ofcontinuity. Kagan and Klein (1973) have argued, based

onAata'from Guatemala, that there is more resiliency from infancy to

childhood than we hadpreviously recognized. ghat we need. to understand

is that in Guatemala there is also a discontinuitytin parental attitudes

concerning the nature of childrenl.in which infants are seen as passiVe

beings not'needing.atimulaticin, and in fact, needing some protection Mom

0'
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fromfstimulation. Ws the children aevelop, they are seen differently.

In-contrast, data frot maternal'attitude seales'given to mothers inwthe

,present study showed that the diddle-claji mothers, of 10- month old infants

.

believed that reciprocity between a'mother and her infantis impor tant,
,0 a -
and Tulkin and COhler (1973) reported correlations between adoption of

,

this i.f4ewand hehaviors reflecting positive interaction. The lower magni-

tude of the correlations for follow-up data,in the working-class group may

be attributable to changes in attitudes of mothers toward their children,

similar.to the case in Guatemala.

','The correlations between 10-month laboratory variables and'six year'
.'.,

.

.../ -

. .

test scores 'came as an'exciting surprise, because fbr the most part, 10 -month

. '
. . .

.
,

lab variables were sot correlated with home observation variables. Yet

they apparently' tapped into processes which are related Eo,later performance.

The biggest surprise was the highly'consisteritaet of correlations between

attachment measures and laier test scores. Mary Ainsworth, Silvia.Bell,

and others have emphasized the relationship between attachment-and cog-
0

Qt
-.

nitive development, and the preqent data add considerable validityto ,

N

this argudent: The importance the relation between affective and cog-,
- ,

nitive. variables in infancy needs to be more carefully explored if we hope

tp understand continufties and *discontinuities in early development.

0 4
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These correlations are lowe77hwever, if we just look at vocalize-

tiorof;the infant when not involved in .interaction with mother.'.. A solitary
,

.,

'focalization ratio was constructed,.defined as the amount of infant vocali

a ' ,,

zation while mother was over tWo feet away divided by th'e total amount ,

of time the mother w s over two feet away. Solitary vopalization was not
,

significantly cotrel ted with I.T.P.A. mean, but was correlated with

errors on the.M.F.F. (v11-.55, p..01).
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Table 1
O

Mother-Infant Interaction and 'Test

Ferforiparice at A,ge Six

O

, . Middle Class. Working. Class

ITPA 'Peabody-
,Mean-,

4 "it./

IQ
.M..F.Ft.(
Errors.

MFF
Lat

ITPA
Mean

Peabody
IQ 'rror.3

M.F. F.

1 .51*

NEFF

1itat

-.09Time Over 2Away -.22 -.46* ,.4.7* .ip -:.42 -:25
. _ .

Interaction Sequences .55** .21 -.46* '.03:
za '
.33 .04 ;35..._-

Infant Vocalization . .51* .21-
'''''

'16

-..644t1,

.38'

.31

.i.2..

.07

4..32

.20
',

.09

i .14

-.49* -.
i-----.....--4---....7----

' ,I

'-.38

-.01

.08 ..

1

' -.02

a t I .
Maternal Vocalizatio, .39*

Reciprocal Vocalization " .49*
It a

.16-
t

-.27 -.11 .24
I

...01

Environmental Objects' .40* ,.19 .34. 35 .55/c .44; -.31 .14fr"---.
.18 '

.

Time in Playpen
-1 ,' . .

-.33 , -.43* .50** ,.11
- t

-.19 -.20
...

.21

Timkwitigio Bargiers :22 i -.31 -.39 .11
.1 1,,)1

.41 .43 -.28 .00

Time

Mean

Bolding Infant .22
177--71.'-'

.48* .:- 36
. :

-.66 -.18

.1.-.39

' -:32 1' .06 [ -.27
a T"----'-.-----4-'-'....-..-"7

: _...,...:.4,

.09 1 -.06 -.31

% s'4
Length 11e1.227612-.11 .01.

Entertai Anfant - I

.13 .45* .35 ' .13 .26 ',

Give Ob ects to ,infant ,a .27 .40* 25 /
.

.26
1

-.38) .29
.2-.04 -.27' _

% Rspopse
eoti

% BisPonse
ization

to Spont.
Fret

with Vocal--
" <:,

I

.50**

.29 '''

37..._1i
.37 !

-.36

-.51*

r---------7-7-----7-7.31

.09

.26

.04

.,
- 1

.32 i .t2 - .46* .06
1 1

' .i
1

144 ' .29 1

-.. I

=7.15 _,_.:102._i_.:1.2.1,21_,

.56* !, .43 ;

1

!

-.68**1
..

.51*

r
.13

ProhibitiOn Ratio"

, .

-.31 -.46* '3

,.....----_
',

-.29Play Episodes , .'28

.69**

.16

.15_ ,-

-.48*

:41*

1 .12

.08

nf.
Mean of 3' Long Inter-
acts

-,,

.19

I I

f i

; -09 -.24 ,..-.20

* p '< .05

/** p < .01
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Table 2-

Infant Lab Variables and Test PerforMaiice.at Age Six

-Differential voc after
meaningful & nonmeanitieul .06°

Differential lOoking_sfterl.
mother §c stranger voices .37,

,Latencies to touch
9 toys in play sessions %-.38

o

Middle Class , d.

ITPA
can

Pea-
body.
I

Workips_plass

I I oi

'Tea- .1 4

MEP MET ITPA 1xbody , MFF 'NFF

Lat err= Mean/ 1 1 Let error

doe

Time playing with new
toys

Amount of fretting
during separation'

ee

r

Latency to approach.'
Zografter separation

Time playing with toysf
Burin separation,,

* .05'

It* .01

0

.51*

.12 .04 -.06'S .37 .39 a :28 -.37

.21 .33

-+.22

.55* .66

-,09 .59+
.13

4,444* .49*: .46 -.46

0

.46* -.10 -.26 :

-.51* -.22

.24 .09

.16

.26

e 027

-.45* -.37. -.63* .67** -.14 -.11 .29 L .39

p

0

o' .25 -.62** -..31 ! .11 -.07

I

1,40 I
2, o

C.:1 /

0

'P

0
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