Agalpels and Replication of Mother-CLild
Relsiisns at Two Years of Age

K. Alisons Clarke-Stcwart, Laima . VanderStocp, and
Geant A. Killian

Uniceisity of Chicago

Cranxe-StewanT, K. Arison; VaxoerSTorp, Lainva P.; and KiLisan, GranT A. Analysis and
Replication of Mother-Child Relations at Two Years of Age. Crino Dever.oryment, 1979, 50, 777-
793. This study adopted the same cross-dime:.-ional approach to the study of mother-child inter-
action that was by Clarke-Stewart in 1", . Its major purpose was replication: replication of
the 1973 study with different children at a different age (2-2% years) and replication in a series
of four different samples (N's = 14, 30, 31, and 35). Variables included measures of children’s
" cognitive, langaage, and social development and mothers’ attitudes, ability, and behavior, assessed
in standardized tests, semistructured situations, and natural observations. Like the 1973 study,
this study revealed a gencral competence cluster for children comprising IQ, language level, and*
interaction with mother. It was mosi closely correlated with the mother’s positive and responsi
interaction and language to the child. The child’s sociability to adult strangers was related to
mother-child interaction and the mother’s attitude and activities, but sociability to another child
was not correlated with maternal variables. Replicabilily in the four samples was examined in
terms of methodological independence of variables, comparability of measures, p levels for cor-
relation coefficicnts, diflerences in sample sizes and means, and predictability of relations from

prior research and theory.

Interest in mother-infant interaction has
increased dramatically in recent years, absorb-
ing both psychologists concerned with concep-
tmal issues of development and those interested
in their practical applications. This interest has
led researchers in two directions: to the micro-
amalysis of brief sequences of interaction (Schaf-
fer 1977) on the one hand, and to the study-of
life beyond the moather-child dyad in the eco-
Jogical context of the family (Bronfenbrenner
1977) ox+ the other. #Vhile both of these re-
search approaches are undeniably important,
they do not exhaust the potentially informative
methods of investigating mother-child relations.
A n h strategy between these two ap-
proaches (Clarke-Stewart 1973) probes a va-
riety of more molar maternal and child vari-
ables with the goal of looking for broad pat-
terns as well as specific relations among vari-
ables; il preserves the real-life complexity of
mother-child interaction and promises to extend
understanding of developmental processes.

Unfortunately, most investigations of
mother-child interartion at this level have been
Iimited in scope to single developmental areas:
cognilive development, language devclopment,

or personality development. Fews investigators
have. simullaneously assessed variables cross-
cutting different developmental domains, and
even when they have included diverse vari-
ables they have often reported results from dif- -
{erent areas in e articles (e.g., Beckwith
1971a, 1971b, and 1972; Bayley & Schaefer
1964 and Schaefer & Bayley 1963; Cohen &
Beckwith 1978 and Beckwith, Cohen, Kopp,
Parmelee, & Marcy 1976; Bradley & Caldwell
1976 and Elardo, Bradley, & Caldwell 1977;
Wenar 1976, Note 1). Exceptions to this ap-
proach appear in the work of Clarke-Stewart
(1973), White & Watts (1973), and Yarrow,
Rubinsteih, and Pedersen (1975). In the Clarke-
Stewart (1973) investigation, infants’ intellec-
tual functioning, social interactions, and lan-
guage behavior, and maternal attitudes, ability,
and behavior were assessed with standardized
tests, semistructured probes, and natural obser-
vations. Multivariate analyses of these variables
revealed a cluster of child variables reflecting
competence across developmental areas and,
related to that child cluster, a comprehensive
cluster of maternal variables reflecting “opti-
mal” maternal care. Significant and predictable
associations between specific child and mater-
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nal variables within these comprehensive pat-
terns were also found. :

ose of the present study was fwo-
fold- The first objective was to extend the
Clarke-Stewart method and findings to a dif->
ferent sample, at a different age, using diffef-
ent, but similarly comprehensive, assessment
procedures. ‘The secong objective was to iil-
vestigate the replicability of the obtained cdor-
relations among mother-infant variables in sepa-=
rate samples of mothers and children. Replica-
bility of mother-child relations is an issue which
to date has received little systematic study, and
consequently no rules have been established
for determining what constitutes replicability
in this ared. Masters and Wellman (1974) were
so discouraged by the apparent lack of repli-
cation of correlations among attachment behav-
jors they suggested using alternative statistical
procedures rather than correlations. An oppor-
tunity to explore correlational replicability of
mother-child relations was offered to the present

investigators by the availability of data from

two studies which, although conducted for dif-
ferent , had overlapping assessment

‘measures collected on comparable groups of

mothers and children.

Method

The two studies were conducted in New
Haven from 1972 to 1974. One was an inten-
sive longitudinal study focusing on the social
relations of a small number of children (the
“panel”); the second was a larger longitudinal
study (the “replication”) in which children
were assessed at 6-month intervals using tests
and procedures identical with some of those
in the small study. Children for both studies
were selected from hospital birth records, and
their parents were invited by letter to partici-
pate in a study of youngsters activities and
development from 1 to 2} years of age. This’
I is restricted to analysis of data gathered
in the period from 2 to 2% yearss!

SUBJECTS :
-panel” consisted "of ™ I4-children -se-
lected-at-random fromr the “hospital “records,

with ™ the“requirement - thitdiey come from
two-parent families where th:mother was not
working and was the child’szimary caregiver.
Six of the 14 families recruisd could be clas-
sified as working class (skilleds unskilled blue-
collar -occupations), the otlss were middle
class (white-collar occupatiss, college edu-
cated). There were equal nmbers of boys and
girls. In the sample,zii children were
either firstborn (two) or semd bom (12);
all families were white. Themplication sampier
consisted of 96 children whamtered the study
in three cohorts lagged 6 maths apart (N's=
30, 35, and 31). Each cohs also contained

* an equal number of boys adigirls, and chil-

dren were either firstborn (78 cohorts 1 and
2, 65% in.cohort'3) or secondor. These fam-
ilies were classifiable as eith working dass
(69% in cohort 1, 66% in -mhort 2, 60% in
cohort 3) or middle class; fmilies of poverty
or professional class status»ere deliberately
excluded. All but 10% of & families were
white; all but three had bdziparents living
at home; .and, as in the gmel sample, the
mother-was the child’s primarcaregiver.

ASSESSMENT PBOCEDURES

Four. .kinds of were used forg
data c(ilection: anstructured “natural” home

_observaticns, stmdardized tes semistrvcturcd

situations, and an interview.Gnless otherwise
specified, ‘he same procedurewere used with'
both jpuseel and replication saples

Natural Cbseroations .

One-hour cbservations~awe made of chil-
dren. as they behaved “natmily” and spon-
taneously at homes The @servations were
scheduled at times during fleday convenient
for mother and child with namstriction placed

.on who would be present. Zfore the obser-

vation began the mother wasinstructed to ig-
nore the observer and, as fams possible, to go
about her normal activities =ile the observer
followed the cbild and remded his or her
activities. Observation recosfng was done by
a system of continucus recsding in two-col-
umned notebocks describedix Clarke-Stewart
(1973). Abbeeviaticns far @ddren’s behavior

1A complete, detailed description of the research proguum’s assessmmt procedures and

coding reliabilities is on fle with the National Auxilisry Publivations ServieSee NAPS Docu-

ment #03115 for 34 pages and Document #0311 for--11 pages of supplemesy material. Ocder

from ASIS/NAPS, Microfiche Publications, P.O. Box 3513, Grand Centradfation, New York,

New York 10017. Remit in advance $3.00 for microfiche copy or for photomy, $5.00 up to 20

pages plus 25¢ for each additional page. All orders mu:,lb be prsaid. Institutissand organizations
itling a

may order by purchase order. However, there isa b

handling e for this service.

Foreign orders add $3.00 for pastage and handling.
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sclected from a preestablished behavior reper-
toiré (e-g., clings, plays, vocalizes) were written
in the 1ight column, behaviors of mother in
the left column; simultancous behaviors were
recorded on the same line, sequential behaviors
on altcinate lines. Behaviors that the observer
judged to have occurred in direct response to
the other’s behavior (c.g., child calls and
mother comes, mother directs and child com-
plies) were designated R (responsive). Mean-
while, the observational record was marked in

10-sec intervals at the sound of a beeper. At

the end of the observation, five-point rating
scales (for maternal affect, stimulation, accep-
tance, and efectiveness) aiid a checklist for
mothers’ activities during the observation were
filled out. Six such observations were made
during the 6-month period from 24 to 30 months
for the panel children; two were made in the
same age period for the replication sample.
For the panel subjects, one observation, at 26
months; was tape recorded.
Standardized Tests -
Intelligence tests were administered to
both mothers and children. Children were given
the Bayley Mental Development Scale at 18
and 24 months and, at 30 months, cither the
Minnesota Child Development Inventory (paned)
or the Stanford Binet Test (replicatiort). Panel
mothers were given the vocabulary and picture
completion subtests of the Wechsler Adult In-
. telligence Scale (WAIS); replication mothers
were given the Peabody Picture Vocabulary
Test (PPVT) and the complete performance
subscale of the WAIS.

Semistructured Situations > o
Mother and child strangers probe:-=At 24
months, .each mother-child pair was visited. at
home by an unfamiliar mother and her 3-year-
old"son. There, directed and prompted by the
observer, the unfamiliar mother enacted the
following sequence: she sat C
distance from the study child for a minute, she
looked, smiled, and taiked to him in a friendly
way, she invited him to play with her with
a toy, approached him if he had not already
gone to her, and tried to engage him in co-
rative play with the toy and in a social-
physical game of “horsie” or “piggy,” and then,
finally, she disengaged herself from the child,
ultimately leaving the house. An identical se
quence was followed by the child’s own mother,
and inte, een these episodes were
free-play periods for the two children with toys
provided by the observer. The observer mean-
while recorded the child’s reaction to the

juietly at some

strangers on a behavior checklist containing the
categorics looks, smiles, frowns, vocalizes, ges-
tures, frets, cries, touches, touches affectionate-
ly, clings, approaches, avoids, stays close, ag-
gresses, gives, and takes.

Peérstranger probé:=At 25 months; ran-
domly assigned, mixed-sex pairs of panel chil~
dren came to the laboratory playroom at the
university. Two kinds of episodes ensued:
mothers interacted with their own child and
the unfamiliar child in identical situations
(teaching a puzzle and a game), and children
played together with sets of toys provided by
the experimenter while mothers interacted with
each other or the children as they chose. Inter-
actions were tape recorded and simultaneously
coded by an observer behind a one-way window
on a behavior checklist like that used in the .
mother-and-child-strangers probe.

Stranger probe.—The “anfamiliar mhother’s
“approach-and-play” sequence was repeated-
with..a femele- reseerch assistant stranger, * at
home, at 30 months: In addition, for panel chil-
dren only, the child’s regular and familiar ob-
server went through the approach-and-play se-
quence after the stranger. This probe, too, was
recorded on tape and the behavior checklist.

Play- sessions:=~At”24 “and™~30"“months, >

4 mother and child. were asked to participate Tn

a series. of specific play activities: playing with
two toy telephones, blowing soap bubbles,
making designs with straws, reading a story
together, drawing a picture, and playing with
a ball. For each play activity the observer rated
on five-point scales the mother’s positive affect,
social stimulation, responsiveness, and accep-
tance of the child’s behavior, and the child’s
positive affect and cooperation in the activity.

Interview

At 24 months, the mother was interviewed,
on- tape, about her attitude toward discipline.-
She was asked a series of questions about h
thetical situations involving her child and a
babysitter: for example, “Suppose you left your
child with a sitter and he refused to eat, what
would you want the sitter to do?” Mothers’ re-
sponses were later coded into categories of
“authoritarian attitude™ (mother suggested a
direct intervention to change the child’s be-
havior) or “accommodating attitude” (mother
suggested changing the environment, including
her own or the babysitter’s behavior). If a
mother gave more than one answer to a ques-
tion, her first two responses were coded.
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ReLiaBILITY

Seven young women served as observers
for the observation and semistructured situa-
tions described. Interobserver agreement on
rating scales was- within one scale point and
on checklists. was over 90%. When calculated
at the beginning and middle of ‘the panel study
and at the beginning of the replication study,
interobserver agreement for interval-by-interval
recording of behavior units in the natural ob-
servations averaged 79% (ranging from 75% to
85% for different observer pairs). The inter-
coder reliability for coding notebook records
into measures of behavioral frequencies, du-
rations, and contingencies was approximately
100%. Reliability of observational measures was
further examined by correlating data from pairs
of panel observations for the same child over
" this 6-month period. The correlation coefficients
obtained ranged from .00 to .81. Unstable be-
havior units, with coefficients less than .42,

DaTta REbucTion

Correlational and principal-components
analyses were performed on the entire set of
observation, probe, and test measures for panel
and wﬁfuﬁon samples in order to. derive vari-
ables that were relatively complex, robust, reli-
able, and methodologically independent. When
measures that were conceptually and/or meth-
odologically related were correlated significant>
ly (p < .05) and consistently (across samples},
and when they appeared in the same compo-
nent in a principal-components analysis done

for the total replication sample, they were com-7

bined. The 22 variables thus obtained, the
means of selected measures, and the average of
the correlation coefficients (r,,) between pairs
of measures comprising each variable are as
follows:2

Child variables:

1.:Intelligencp. Bayley Mental Development
score at 24 months (3 = 100, SD = 21) +- ge
in Bayley score -from 18 to 24 months + Minnesota
Child Development Inventory (MCD1) score (pan-
el) or Stanford Binet score (replication) (7.r=
£2).

2:- Langua,
that were intelligible words + MLU (mean length

of utterance, in words, of those utterances that used
words; M = 2.3, SD = 0.8) + MLU of child’s lon-

ge level® Proportion of utterances

10% of utterances (panel only; ¥ =538, SD =
1.8), calculated from tape transcript of interaction
with stranger at 30 months (7. = 93).

3. Descriptive speech. Percentage of child’s ut-
terances with a person or physical object as real or
implied subject, calculated from tape transcript of

ild’s interaction with stranger at 30 months.

4. Physical attachment to mother. Number of
10-sec periods in which child approached - touched
mother in natural observations 4 amount of physical
contact with mother in stranger probe at 30 months
(fev = .60). :

5. Plays with motherf Frequency with which
child looked at + smiled at -~ vocalized to +- initi-
ated play with mother, during stranger probe at 30
months 4 mean rating of child’s cooperation - posi-
tive affect-in semistructured play sessions with moth-
er at 24 and 30 months (r.y = .71). :

6. Interacts with mother;: Number of 10-sec
jods in which child looked at mother (M = 0.31,
SD =0.18) + smiled at mother (M = 0.03, SD =
0.03) + vocalized or talked to mother (M = 0.18,
SD =0.13) + played with mother or gave or showed
her an object (panel only; M = 0.03, SD = 0.03)
+ average duration of an “episode” of looking at
mother -4 proportion of maternal social behaviors
(smile, talﬁ, give, show, offer, play) to which child
;?n‘punded appropriately (look, smile, play, imitate,
) within the same or next 10-sec period (3 =
0.41, SD = 0.25)=all in natural observations (fi» =
73). : 2

1. Stranger anxiety: Amount of negative behav-
ior (cry, fret, avoid, hit) directed at unfamiliar
mother in mother-and-child-strangers probe at 24
months.

8. Interacts. with stranger. Amount child ap-
groacbed. stayed near, or touched + vocalized to un-
amiliar mother in mother-and-child-strangers probe
at 24 months + amount of physical proximity and
contact - vocalization to stranger in stranger probe
at 30 months (r.» = .57).

9. Interacts with peer. Amount child looked +
vocalized = smiled or played with+ offered or gave
object 4 touched, went to, or stayed near unfamiliar
child in mother-and-child-strangers probe - same
behaviors directed to the unfamiliar child in the .
peer-stranger probe (panel only) (r.v = .51).

10. 'Plays with-observer. Amount child playcd
with observer in observer part of stranger probe
(panel only). -

Maternal variables: '

11. SES. Mother’s education (number of years)
+ father’s education (number of years) -+ faihor's
occupation (number from 1 = unskilled labor to 7
= pmf&ssional occupation) (fee =.70).

2 The measures that were correlated and combined to form these variables are separated In
the descriptions of the variables by +- (plus) or — (minus) signs, indicating that they were added

or substracted to create the variable.
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17" Intelligerce. Mother’s WAIS score (+
PPVT score for repliction sample).

13. Acco attitude. Number of solu-

. tions to hypothetical moblems in attitude interview
that proposed changig the environment not the
child’s behavior—thosr favoring an autlioritarian
sua.stggy of direct disdplinary interventica (r=
14. Descriptive seth. Percentage of mother’s
utterances to the chilRin which the subject was a
physical object or a yerson (including mwther but
not child) — percentas of uttesances thet were di-
rective and suggestedthat the child do something,
. calculated from tape tanscripts of natural obscrva-
tion and episodes whm mother showed child toys

(in peer-stranger glmhfur panel and scmi
home visit for replicaton) (r= =.70).

15, Language lsel to childs Percentage of
mother’s utterances tochild that were questions 4~
m?ther s MLU to chilf+ difference between moth-
er’s MLU to child anfchild’s MLU to mother, all
@la.llated from tapesanscripts of natural observa-
‘lé?)l; and peer-strange probe (panel aaly) (for =

- 16. Language Rt child® Diffcrence between
mother’s MLU to inteviewer and her ML U to child
-+ proportion of child vocalizations tv which moth-
er responded verballyin natural obsezvations (panel
only) (rue =.59).

' Y7--Plays:with diild. Mean rating of mother’s
itive affect + socifistimulation +- responsiveness

<+ acceptance, in senistructured play sessions.
18.. Interacts wilischild- Number of 10-scc pe-
riods in which mothm praised or played with child

(M = 0.09, SD = @i8) + talked to child (M=

0.24, SD = 0.14) + Boked at child (3{ = 050, SD
= 0.22) + mean rafag of mother’s play stimula~
tion + verbal stimultion - positive affect +- effec-
tiveness with objects+ verbal effectiveness - aver-
age duration of an spisode of looking at child 4
proportion of child’ssocial ions (smiles, vo-
calizes, gives, shows,effers, plays) to which mother
responded appropriatly (looks, smiles, tEla.ys, talks,
takes; M = 0.80, SD=0.19) within the same or
next 10-sec period, innatural observations — differ-
ence between highst and lowest proportions of
mother’s responsivemss to child’s social behavior
for the six natural obuyvations (i.e., responsiveness
inconsistency) (pandlonly) (7ev = £5).

19. Restricts cill. Number of 10-sec periods
fn which mother restained + hit or reprimanded
child + ratings of muther’s negative affect 4 none-
?;;;pmce of child, & natural observations (Fav =

*90: R to childs distresst Proportion of child’s
distress signals (cries, negative vocal, negative ges-
ture, clings) to which mother responded appropri-
ately (attends need, holds, touches affectionately,
gives, plays, ctc.) within the same or next 10-sec
period, in natural observations (panel only).

21:. Socializes” Number of natural observations
during which mother socialized (in person or on the
phone) wiih an adult other than her husband or the
observer - number of times mother initiated speech
{o unfamiliar mother in peer stranger probe, calcu-
Jated from tape transcript (panel only) (r=.50).

99 Reads versus watches TV. Number of natu-
sal observations during which mother read, wrote, or
performed some similar solitary activity — number of
natural observations. during which mother watched
TV (panel only).

Results and Discussion

Discussion of the results of the study is
divided into two parts: first, correlational rela-
tions among variables for the four samples com-
bined and second, replication of correlations
from one sample to another. In order to com-
bine the results of the correlational analyses
across the four samples, an additive method
for coinbining probabilities suggested by Edg-
ington (1972) and Rosenthal (1978) was used
by applying the formula P = S p*/nl, where
P is the combined probability level, p is the
probability level for each sample, and n is the
number of samples (i.e., 4). When significant
correlation coefficients for different samples
were in opposite directions, the combined prob-
ability was considered to be nonsigpificant;
fortunately, this occurred extremely rarely (only
twice). The significance levels for the four com-
bined . samples are indicated by asterisks in
table 1.3 The correlation coefficients for sepa-
rate samples are given in table 2.

CORRELATIONAL RELATIONS

Relations among Child Variables

Variables in the study contain information
about children’s intelligence, language, and so-
cial relations. Previous researc (Clarke-Stew-
et 1973; White & Watts 1973) and theory
(Lewis & Cherry 1977; Lewis & Freedle 1973)
suggest that these may all be related to each
other. The model proposed by Lewis and

3 This method is recommended for combining results from a small number of independent
studies. Sixce the data sets here were not, strictly speaking, “independent,” having been collected
and analped by the same investigators on approximatcly the same population, some caution

values. To compensate for this nonindependence,
p values & individual samples were used and a relatively conservative significance

] was

adopted bz the combined P value (P < .05, two-tailed).




. (-n1d2fqns 353y 10§ pavos 10 D1II[103 =M 22ns¥2UI Jn 328aNY MI13328 ¥ Kjun [ SLTERRITEY

pu® ‘uoyesjidas you uopTR{YAD WusTosd sum SyuISsISEE uoly3i{da1 ayy jc asndind Jofeuws ayy IUY3 SUM 9| BO1IRINTII BYY Uy A[QTIITAT 10U 313M SIINTTIUL IUIOS VOTLHS YY) “Lqu0 3t wee [aued Sof yiq3iAY SIQeLITA o
‘100" S 4 = sroquinu 33¥jpioq 10" S § = KI20UINY O[] H(1E = N} € 31040 20J §0° S § = ¢ ‘(gF NI L0001 6 S d e 7 '(0e = N) T 12040 10

50° S ¢ =g (p1 = A) [Pued 20§ 60° S ¢ = 0 "g'N € = ° pajiey-omy (Apinsndas sadwvs p Yy Jo}) singea £ ‘g S dees '10° S Jan 'S0 S e 1pIfIv-omy (Pauiquwoa £3]duses 10} 3y Jop 5an|RA 4} =sngea t[.uhoﬂz !

. o .

. . 0-

. 0 . . . .

. d . 0 . 0~ . : . . :

0 .
0—- 5 ' eSIzZHT0G “jE
cony . **-oSEQLISED O1 § "0
Tt gttt eresesgaiieN 6l
o 1119 €1335310] 8§
D Y sAn|g Ly
‘' ey denuey 9§
RIELYT omaswnn& m—

AL e e ey

R I SR v .
* L} .- : i i : i 3

seee sese

9

3 | -

‘aeate drata

!
i

sees CRREY

A
EEIRT) /¢
T e Qi shuig 0L —
2204 /m 612019 u)
' 8/M §10813u]
*Lydpxue Jafueng
° IR YIIM §30293u]
N Qi sherg
wdwysvyIe sy g
@ *2' *tt-usade ‘dudsaq 'p
CHeaf210 '’ °joA9] 2funung g
B -0 SHO T T |
Hikte]

e
e
o0 GREJD\ I eern gr

g="" sese ceee

DL LT TN

sz w0z 61 88 u I Y 5 7 T TR 8 ) 9 $ v £ 3 T sajquirzp

AUVRRAS !STTLVIRYA GUIED GNY TVNRILYJY 40 SNOILVIZEEOD)
g 3 AI8VL

e e




€ AUV

i -OM ‘= 100" S 65y =30° S ¢ fep w o (1 = 10903 30 !(pajrej-om = 100S dith = 100 S ¢
6 =50 Sd'(se = A) Z 110402 30} (pajfer-omy) §5* = 100* S @ S =10 S d ¢ lﬁw__m ¢ .Mw:.n m_.l Zv_wmk.m_cu._mwmAvu__o-a.ch nnw = a_woww«%.ww l% won. nw Y 2 lav...un“.sw qdwﬁ_nl a_vo_w_.va .c..m-l.u.z_vwk =
: ST R = P 80° - W= 0 - ¥ £€°— S0 13 80"~ Iz'— tcccpuyd spmsay 6
- (UA 9’ Woien 015 SO e’ o LA e T LT o’ 60’ . §0° Ly “PUEd Yum spessjuy gy
8o IGH (450 81 6t st 10° i £0° oz’ 75 LT 61" or 81 LRI yuasAey ] 4y
Dhis=l Sh S¢* Sli= 1T ¥ L0’ I¢ 90" Lg’ ve: 81" (4N £¢” 144 ST ye9ds “duosaqg vy
Al mm. 13 148 S¢” Obim ttis | 70; 92 - 00 80° 9° - 00 90° J11Tepmmie swoddy g
9t 06 v §9° L8 sy 0'— 9z 80'— €0 9t 90° S0i=" 11 4 1T uasyug gy
8Z°— 8T Le I 90 £s° L £0° £0° L0’ SO Wi = 0= ey LT e e
Lei=" Ty £0° §0'— %0 €T ye AT 9f — 80 o= Bli=1 7l 90° 80° Jooaad/m speajug 6
= o Sy 61" (49 it 19 19 €1'— g0 0z’ thi= St oz 0¢" L.onens/mospeiaug g
15 £0°— 80 = 0= 18- 90— o 7 148 Y-~ 9%- ¢cr— .o 8I'— ' fKaxuesadueng vy
Eim B ¥ o’ LT 0z £’ 6¢° €T 20" 148 1T 40’ L LN LU Yumsenug vg
L Sti= 6 6L s 8% Ly £y 15 e Wlis " b LT 8T° 10— L1 et pqmosheyg og
900=" g 9T = 10— ¢1I'—- ¢0'— ¢z = or S¢° £1° 90° Y0~  yI'— ‘' juswgoene shyq p
L W0k ST = i 80— 80 61" 0’ L0’ - <o Ele PR LON L.d Lo yoeads “dudsaq g
OOl YT 80" el Bl OVi= " ple L 0g" i - ¢ 60° - 60 i Lot '1RAd) afendue -7
Ite= T S¢* 14 w 10° 6Z° = - Sp° £0° 60i= 1 T rduadyeru op
61 81 Ly 14 (4 4 6 8 L 9 S 14 € (4 I T 140HOD
£ 1¥0R0)
=4 se -0 0 1w— - 12°—s¢" 1w oI'- 9¢* ¢y — go' 80— 05" ST. 1S o - 91— I toecieepy, saspeay gz
§0°— Th'— T6°— 6§'—~ 60° L€ — 6I° L= 10" og° zI'— 62— ¢¢°— 05" 4S'— 0T" £ — 9I'— 9g'~ g ~ vee- ot tsazyjepog ‘Iz
61'— 8 W I 9 o0 sz §§° I8 60" S0'— T TR 100 - 00— 1z Lo ssansip oy i 07
P05 e 6h— 100 ap— = 0= s¢ SI° ¢I'— ° o W 8l° 2z 8- 100U PIYD SISy 6]
60" — 69° 20 I8 £ O W o 100 6l'— 99" g6~ 88" pp o £ 0s' 08" Py i spesauy gy
8T°— b 0= Tr 55 69 € 9 g Is°— L¢° ST 99 1 opr g9 9" €§T  tUUpiyd qumskerg Ly
10°= 92" €1° 62 60" oOI° L0 — 6l'— 6C°  £0'— L 100 OI'— p0'— &'ttty afenfuey cgf
W et Jo we s 6~ 8V SI° .0 69 96 g Lot Ay aenSuvy g
0z~ 41 g¢ €° 8T 95" §0° 6I'— #5° o’ 8I: OF ag— g B0 g veo . Yadads dpdsay i
6 €T g¢ 1= €0 0 10 % ge—7v S op 95 o e .ol epmpie 'wony gy
s 16 ol I AN LI TS0 e e st w £ 0 er ooooe () ouaSypaguy gy
OSi=gle | oge 60" %" &f” i =000 = BEe TR W 60 o0 9z 61 ST G
£€°= 10" B o' W' g0~ 12°= 90'~ o “““....“_On._:a Bid "0f
ol e8 1 7pe 80" 87'= 90" ¢ ST 9'- 61'~ gp'~ 9p' — $O° €' OI'— vory Jood/m syoe1ayup 6
& & o g H-TE-  F g ToELS GTE e b7 oiiAnn
°. . e s. 8 -lc-ll ] L O g L] Uty ® oo ® o e LN NN .
0 — 79 o5 467 U hel ep §b' o' 6t'= LLANE - M [ | S A & L L “u
e £Z: 10 so'- § Iz. 9t s0° s §° 500 807 9T vvveitipyqymsdug g
¥l= s v 6" <0' 1¢° <0 U0 1w s 8 el £0:= amwipene wyg vy
Fom oo EEE RS E S RN
8- 120 ¢ e T g T 8= Wi 90 80t g0 e i
Sl L=t LR S S ¢ L0° 00 10° §I' f0° 50~ 81" e’ ! * "oouadljjpjug g
It .0 6 o 4 of st s o @ O 6 L9 8y L 1ENVY
. 1 ExoioDy ®
- SATINVE 2evuvaag t8XIRVINVA CTIHD) ANy TYNUILY I 20 ENOILYTUUOY




784 Child Development
Freedle, positing that language, cognitive, and

social development are not three separate do-
mains but three related aspects of an individ-
ual’s unified development, is appealing but, un-
fortunately, does not offer guidelines about
what variables might best represent the three

of development. Since more than one
index of each was available in the present
study, the first step was to investigate corre-
lations within the three aspects.

In the area of the child’s language, the
measure of ability was significantly correlated
. with speech that described objects or people—
a relation receiving confirmation from other in-
vestigations where talking about persons and
things has been observed to be of mature
laén_lguiage for 2-year-olds (Moerk 1975; Nelson
1973).

In the area of social relations, correlational

is of relations among the variables assess-

ing the child’s relation with mother—interaction
with mother in the natural observations, play
with mother in the semistructured play situa-
tions, and physical attachment to mother in
both natural and probe situations—revealed sig-
nificant associations between natural interac-
tion and both play and physical attachment
(the latter relation replicating Clarke-Stewart’s

- [1973] observations of 1-1%-year-olds). Among

measures assessing the childs social behavior
with people other than mother, verbal and
physical behavior toward adult female strangers
was correlated, as was social interaction with
2- and 3-year-old peers, but no significant cor-
relations were found between the child’s re-
actions to these different categories of strangers
- or a somewhat familiar observer (see Lewis &
" Brooks 1974; Durfee & Lee, Note 2). Nor were
these measures of sociability to a stranger re-
lated to the child’s relation with the mother,
a lack of association receiving support from
?rior findings of Schaffer and Emerson (1964)
or intensity of attachment and fear of strang-
ers, Clarke-Stewart (1973) for physical attach-
ment and responsiveness to strangers, and Lie-
berman (1977) for sociability to mother and
stranger and interaction with an unfamiliar
peer.

In addition to looking for relations within.

the three aspects of child development, signif-
jcant associations were sought between do-
mains. Intelligence was found to be highly
correlated with language level, and both were
associated with the child’s interaction with
mother. Since some measures of language skill
 are included in intelligence tests and the as-

sociation between intellectual development and
the child’s interactive relatiom with mother has
been observed before (Clake-Stewart 1973;
White & Watts 1973; Lewis, Weinraub, & Ban,
Note 3; Beckwith, Note 4), these relations are
hardly surprising. Intelligeace and language,
were not, however, related 1 physical attach-
ment to mother or to interaction with strangers
(see also Clarke-Stewart 1973; Lewis et al,

‘Note 3, for boys; Matas, Note 5). For the sub-

jects and variables in the present study, there-
fore, support for the Lewis ad F: reedle model

-of interconnected aspects of development exists

only if one takes the following as indices of the
three domains: 1Q for cogrition, mean length
of utterance for language, and interaction with
mother for social development. The _child’s
content, physical attsehment and play
with mother, and sociability o strangers weie
not pait of a “unified development” cluster.

Relations among Maternal Veiables

The literature on motherchild interaction
is replete with studies docamenting statistical
relations between maternal ciraracteristics and
family social status (see Clae-Stewart 1977).
In the present study, also, SES was related to
mothers’ child-rearing behavior. Higher SES
was found to be associated with speech to the
child that was descriptive rather than directive,
play that was positive and responsive, and
interaction that was not restrictive—relations
observed, in part, by 3agky and Schacfer
(1960), Beckwith (1972), Cohen and Beck-
with (1976), Lytton (1975), Nelson (1973),
and Zegiob and Forehand (1973). A clascly
assodiated correlate of SES, mother’s IQ, dem-
onstrated cven stronger relations with these
positive maternal behaviors and, in addition,
was associated with the frequency and respon-
siveness of the mother’s interaction and her ver-
bally expressed accommodating attitude toward
discipline.

The major cluster of maternal measures
revealed in the data-reduction analysis in this
study comprised multiple aspects of the moth-
er’s positive social interaction with the child.
Significant correlation coefficients were obtained
amoag all measures of pesitive intcraction in
the mtural observations; the only behavior cate:
gories missing were matemal restrictiveness anc
respamsiveness to distress. This interaction vari-
able closely parallels the intercorrelated cluster
obsesved by Beckwith (1972) and the “optinal
matemnal care” factor identified by Clarke-
Stewart (1973) for mothers of 9-18-month-
olds. Both these studies, as well as another b)(
Hanson (1975), concur in finding that mothers
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restricliveness wasast: part of the. positive in-
teraction cluster. e Clarke-Stewart study,
however, unlike thepresent one, found contin-
gent responsivenessto distress to be part of
“optimal care”—prdiably because crying and
{ussing were more msmmon, salient, and signif-

icant signals at thatpreverbal age.

The interaction variable was siguificantly
correlated with indpendently assessed indices
of language level aut content and play quality.
The first of these miations, tvo, is confirmed
in the Clarke-Stewaz (1973) study, in which
mothers whose spesth- was predominantly refer-
ential (i.e., descrijifve) interacted with their
children more.

Relations between Xaternal and
Child Variables

Child’s intellippsce.~Studies relating child
development to paental status or ability are
~ comumon (see revievs by Clarke-Stewait 1977;
- Deutsch 1973) andoften demonstrate statisti-
cally significant relifons between children’s IQ
and parents’ 1Q or5ES. ivlore useful for under-
standing children’s intellectual development,
however, are studiss that have compared the
redictive power af SES or parental 1Q with
catures of the chillls immediate environment.
Such studies have Tmnd that maternal behav-
iors like the followhg are more predictive of
children’s intellectud:development from 1 to 3
years than are denmgyaphic variables of occu-
pation, education, axIQ: provision of play ma-
terials (Bradley & Gildwell 1976; Clarke-Stew-
art 1973; Elardo, Biadley
Bradley, Caldwell, % Elardo, Note 6); positive
affect and nonrestitiveness (Clarke-Stewart
1973); responsiveess (Clarke-Stewart 1973;
Bradley et al., Note6); and language teaching;
modeling, or stimulting (Clarke-Stewart 1973;
Hanson 1975; Wads, Uzgiris, & Hunt 1971).
These maternal qudities have also consistently
been found to be corelated with children’s in-
telligence in studiesthat did not contrast them
with demographic pedictors (Beckwith 1971a;
Beckwith et al. 1975 Engel, Nechlin, & Arkin
1975; Wenar 1975 White & Watts 1973;
Carew, Chan, & Hifar, Note 7). Like these
previous studies, the present study found that
children’s intelligente was more closely corre-
lated with the mofler’s behavior—descriptive
speech, positive plagnondirectiveness and non-
restrictiveness—thanwith her 1Q or SES (which
were not significanfyy correlated with child’s

, & Caldwell 1975; -

IQ). Children’s intelligence was not related to
maternal attitude, responsiveness to distress,
adaptation of language to the child’s level (lan-
guage R or language level), or personal activi-
ties. Other studies also confirm this lack of a
relation between IQ and maternal attitude
(Clarke-Stewart 1973; Jordan & Spaner 1972),
language (Engel et al. 1975), and responsive-
ness to distress (Clarke-Stewart 1973).

Childs language.—As children begin to
understand and use language, the amount they
vocalize and the size of their vacabularies are
related to maternal speech and behavior (see
review by Clarke-Stewart [1977] and more re-
cent studies by Elardo et al. [1977], Engel et al.
{1975); and Carew et al. [Note 7]). In the
}msent study, two other measures of children’s
anguage were examined: level and content.
The child’s Janguage level was most highly cor-
related with the mother’s language level to the
child. It was also correlated to a lesser extent
(in two samples only) with the mother’s non-
directive speech. Cther research supp~rts these
findings, showing that mothers speak to less
verbally competent children in shorter sen-
tences, using fewer questions and more direc-
tives (Bloom, Rocissano, & Hood 1976; Cross
1977; Harkness 1977; Nelson 1973; Phillips
1973; Reichle, Longhurst, & Stepanich 1976;
Glanzer & Dodd, Note 8; Starr, Note 9).

The issue that still is not settled is how

* finely “tuned” the mother’s speech is to the

child’s level of comprehension and production
(see Bloom & Lahey 1978)..Is it, as has been
suggested, that a mother’s is closely
matched to her child’s but slightly more com-
plex? And, if so, how much more complex?
Although mothers differentiate in sentence
length and syntactic simplicity in their conver-
sations with children and adults and among:
children of different ages (Cross 1977; New-
port, Gleitman, & Gleitman 1977; Phillips 1973;
Reichle et al. 1976), is there a match when
gross age differences are eliminated? Newport
et al. (1977) found no significant relation be-
tween mother’s and child’s MLU when chil-
dren’s age and ability were partialled out, while
Harkness (1977) did find such a relation. In
the present study, the children were all the
same age when their language was assessed,
so age differences were not an issue. The find-
ing that the MLUs of mother and child were
both very highly correlatedt and only slightly

4 Thiscorrelation was particularly significant since the child’s MLU was assessed in conver-
sation witha stranger independent of the mother’s conversational influence that may have colored
the resultsef other mothes-child language studies.
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different in length (the mother’s mean MLU
to the child was, on the average, 1.5 [SD =
0.9] words longer than the child’s to her) ap-
pears to support a fine-tuning hypothesis. How-
ever, the differences between MLUs for mother-
child pairs ranged from 0.1 to 3.7 words/ utter-
ance, and it was also true that children’s MLU
was highly correlated with the amount by
which their mother’s MLU exceeded theirs (see
also Cross 1977). This finding indicates that
fine tuning may not have a simple monotonic
effect. Taken together, these two relations sug-
gest that—within the limits observed in this
sample {differences of 0—4 words/ utterance or,
more narrowly, 0.5-2.5 words/utterance, the
range for 11 of the 14 subjects)—it may be
better for children’s language development if
maternal is not too closely matched to
the caild’s level.

Implicit in the fine-tuning hypothesis is
also the suggestion that the mother systemati-
<cally adapts her speech to the child’s level from
her usual level to an adult. In the present study,
although for all mothers sentences to the chil-
dren were shorter than to an adult interviewer,
no correlation between the child's MLU and
the amount by which the mother reduced her
sentence length to the child was observed. Nor
was the child’s language level related to the
mother’s contingent responsiveness to the child’s
vocalizations or to the amount the mother
talked to the child in natural observations—two
other factors that might be expected to con-
tribute to children’s language development.

Several studies have attempted to find out
whether the content of children’s early speech
is related to what their mothers talk to them
about. Evidence from these studies suggests
that when mothers’ talk is predominantly about
things children’s language reflects a parallel
emphasis on things in early vocabulary and
conversation with the mother (Clarke-Stewart
1973; Moerk 1975; Nelson 1973; Baldwin,
Note 10). In the present study, the content of
the mother’s speech to the child was examined
in relation to the child’s speech to a stranger.
Although mean values for the proportions of
descriptive speech were equivalent for mothers
and children (34% and 36%, respectively), for
only one of the four samples was the obtained
correlation coefficient between maternal and

child content stafitically significant.
This suggests that the sigrificant relations ob-
served in previous studies more likely reflect
mutuality of content in mafierchild conversa-
tion than that the child afopts the mother’s

language style.

Child’s relationship widkmother.—Most re-
cent research on mothershild relations has
documented associations besveen maternal be-
havior and the security or gality of the child’s
attachment to the mother (Ainsworth 1973;
Clarke-Stewart 1973; Mats, Note 35; Ains-

-worth, Note 11; Tolan & Tamasini, Note 12).

In the present study, matemal behavior- was
found to be related to three other aspects of
the child’s relation with muther. The first of
these variables, amount and responsiveness of
social interaction in natural ebservations, was
most strongly and consistextly related to the
matemnal variable “interactswith child,” clearly
reflecting mutual interaction and matched in-
teractive behaviors on the put of mother and
child. Such a relation has bem consistently ob-
served in other studies (Beckvith 1971; Clarke-
Stewart 1973; Lytton 197§ Seegmiller, Note
13) and is one that follows naturally and in-
evitably f{rom the nature .df reciprocal inter-
action ‘and its assessment. Ih families where
mother-child interaction vas frequent, the
mother also played more postively and respon-
sively with the child amf irteracted less with
other adults (in the same orother situations).
It has been previously notefi that the amount
of mother-child interaction during natural ob-
servations decreases when the father is present
(Clacke-Stewart 1978; Lanis 1978); the find-
ing in the present study swpports that obser-
vation for other adults as wal.

‘The second variable, gy with mother in
semistructured situations, was; not surprisingly,
most strongly associated with the quality of
the mother’s play in the same situations, but
it was also related to her ¥ 1Q, nondirective
speech, nonrestrictiveness, aid her natural in-
teractions with the child, mrticularly her re-
sponsiveness to the child’s social expressions.
Some support for this patrn of associations
is provided by Beckwith’s (£972) observation
that younger children (8-l months) engaged
in less frequent and responiwe social play with
mothee when mother was mitical, suppressive,

8 Another suggestion might be that mother's MLU should (or does) cmeed the child’s pro-

portionally more as the child’s MLU inc

reases (i.e., for example, when thechild is able to use

- 1-word utterances, the mother should speak in l-word uttcrances; when the child typically
uses 2-word utterances, the mother should speak in 2.5-word utterances;and when the child
uses 3-word utterances most commonly, the mother should speak in 4~vamd utterances).
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and interfering, and by Bishop’s (1951) obser-
vation that older children (3-8 years) were
mare noncooperative and negative in play with
wother when mother was directive and nonac-
cepling. Beckwith did not find that play with
mother was related to mother’s education, but,
as 21l hier subjects were middle class, the range
of cducational levels represented may have
been 100 narrow 1o reveal a significant relation.

Finally, the third variable, physical attach-
ment in natural and probe situations, was re-
kted only to the frequency of mother-child

interaction in the natural observations, This re-
lation finds support in Schaffer and Emerson’s
(1961) study of infants up to 18 months.
also found that intensity of attachment was
related to the amount of interaction with
mother but not to her SES or 1Q. The one dif-
fizence between the two sels of results was
that Schaffer and Emerson found physical at-
* tachment to be related to the mother’s
siveness to distress. This relation was. not ob-
. served in the present study, probably, as we
bave suggested before, because this maternal
variable becomes less important as, with age,
children’s distress becomes a less salient com-
munication signal.

Children’s interaction with strangers.—Un-
til recently, most studies of children’s reactions
to adults ocutside the family have focused on

the development of “stranger anxiety.” In the -

present study of 2-year-olds, stranger anxiety
was not found to be significantly related to
any maternal variable. More interesting and sig-
nificant were the correlations found with chil
dren’s positive interactions with strangers. Will-
ingness to interact with an adult stranger was
correlated with the mother's accommodating
attitude, interaction with the child (positively),
and socializing with other adults (negatively).
Beckwith (1972) also found with younger chil-
dren that children’s initiation and responsive-
- ness to an unfamiliar woman was related to the

mother’s verbal and responsive interaction with.

the child and her attitude toward discipline.
The finding from these two studies suggests that
the child's sociability with an adult stranger de-
pends on or is reflected in sociable interaction
with mother, rather than being learned by

watching the mother “model” social behavior
with her adult acquaintances.

Another measure of children’s social inter-
action with strangers was the child’s willingness
to play with the observer in a semistructured
play session. This variable was related to the
mother's play style and activities during the
natural observations. The child whose mother
played with him in an active and nsive
Way was more likely to participate in a similar
play session with a stranger. The child was Jess
likely to participate in play with the observer
if the mother watched TV during the obser-
vations; when the mother spent her time during
the observation reading or writing, however,
this was assoiated with the child’s playing
more with the observer. It may be that when
the mother was busy with her own work during
abservations the child paid more attention to
the observer and so was more willing to in-
teract with her later, whereas when mother
watched TV the child would also watch TV and
so ignore the observer. It might even be specu-
lated that when the child often saw his mother
reading or writing these activities—the ob.
server's stock-in-trade—would appear worth-
while and so enhance the observer’s value in
the child’s eyes.

The child’s sociability to an unfamiliar
peer was not significantly related to any ma-
ternal variable. It seems reasonable that this
kind of social interaction would be related to
the child’s experience outside the mother-child
dyad, experience involving other children. Re-
sults of the present study suggest that while
generalization of children’s interactive skills

mother to an unfamiliar adujt may occur,
generalization from mother to another child jo
not likely.

. REpLICATION

The purpose of the second part of the
present study was to examine the replicability
of relations ‘across the four separate samples
in the study (panel and three replication co-
horts). Sixteen variables were available for both
panel and replication samples, providing a total
of 120 relations to examine for replicability.s
The patterns of correlations for each of these -
relations were examined in terms of the sig-

2 Using regression coefficients rather than simple correlation coefficients would have increased
the likelihood of finding replicable statistical relations in these data.The reason this strategy was
not followed here was in order to maximize comparability between our findings and previous in-
vestigations of mother-child relations, which have nearly always been at the level of simple cor-
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pificance (p < .05) or nonsignificance (p>
.05) of the sample r's. (See table 2 for p values
for the four samples.) The choice to discuss
replicability solely in terms of significance level
was based on the relatively standard use of this

—admittedly arbitrary—criterion in interpreting

correlations obtained in studies of mother-child
interaction. It is of course possible that other,

With a p level < .05, and 120 relations,
6 +'s in each sample would be expected to be
significant by chance. Far four samples,
fore, 24 #'s would be significant by chance—
almost exactly the number of nonreplicated =
lations, in which the r of only one of the bz
samples was significant. The ‘question is, what
distinguishes these relations from those whcre

less stringent, approaches to the issue of repli-

cability might yield more encouraging results.

: (Of the 120 reldtions calculated, 58 reached™
- statistical significance for at least one of the*

four samples. Only five of these relations were-

r's were replicated amples? One voz2 | d
ity i resent. study was that iack of
replication was the result of using variables that
were not identical for the panel and replicatioa

samples. Since IQ variables based on diflerest
standardized tests and interaction varizbles

replicated by all four samples! Thirteen weré . based on 2 versus 6 hours of observation ard
replicated by three out of four scmples; 14, byr”  glightly different sets of measures entered ithe

two of the four samples; and for 26 significant
sample r's there was no replication by ancther
sample. If replicability of relations is important,
these figures might discourage any investigator
of mother-child interaction and would strongly

est that generalizations from small sample

ies of mother-child relations be drawn with
extreme caution. If replicability is sought be-
tween any two samples, these- data suggest,
the chance of replicating any single significant
correlation is only 32%.7

t replicability could be increased
by including as variables methodologically con-
founded measures like physical proximity and
contect (cf. Masters & Wellwan 1974). or look-
ing, talking, ond playing. The correlations
among these sets of measures were indeed
highly replicated in the data-reduction anal-

is. But, as far as possible, the variables in-
cluded in the present analysis were selected
to be methodologically independent. Relations
between the only variables that were not in-
dent—mother’s interaction with the child
child’s interaction with the mother, and
mother's and child’s play styles—as expected,
were completely replicated, attaining highly
significant r's in all four samples. But in-
cluding associations between methodological-
connected variables is not informative about
mother-child relations. To learn more about
such relations, we explored some hypotheses to
account for ' the discrepancies in r's obtained
in the different samples and the differences in
replicability of different relations. These hy-

relations that were completely replicated, hoee
ever, while measures of language, play vl
mother, stranger anxiety, and matemal attite
that were assessed and coded by the same
research assistants and combined to form ides-
tical variables underlay relations which wese
completely nonreplicated, this explanation &
not adequate to account for the lack of zepS-
cations

: w thesistomttfm{q&a’”g
cabilitpums-tirat highly replicated correlatsass

were more statisticaily significant thsn eo=2-
replicated correlations. For both highly serf-
cated (in three or four samples) and nauERs
cated relations, however, *he proportion of e
relations significant at p < .01 was about the >
same, suggesting that the level of significance
did not account for the degree of veplicaliiZy

of different relations.

ypothesis- about replicability w=s & ~—<(
Itrep ility decreased with smaller sarople

size. This hypothesis was examined within the>
somewhat narrow limits offered by ihe foar
samples in the present study (N's =14, 30, 31,
35). No support for the hypothesis was {omed
The number of nonreplicated r's was equivalast
whether the sample contained 30 subjects or
half that. number. Thercfore, sample fize &d
not seem to be a requivement for replic:cim
in the present study. Increasing sample <2
substantially would undoubtedly increase S
cability of correlations {sce Masters & VW¢iiman

potheses are discussed next. 1974)—but not within the small-sample u's dat
7 Number of completely Number of relations Number of relations Total nunber of
replicated relations + replicated by 3 of  + replicated by 2 of = selations wiik 2
(replicated by all the 4 samples X 2/3 the 4 samples X 1/3 significaat v fax
4 samples) leost 1 samaple
S <+ 13%2/3 4 14%1/3 = 358=32
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are common for intensive studies of mother-
child interaction.

Mean differences between samples offered
a fourth hypothesis to account for differences in
the degree of replicabilily; perhaps replication
was not attained because samp%cs were not
really drawn from the same population. This
hypothesis was explored by calculating and
testing differences among meaus of variables jn
the three replication cohorts (see means and
statistics in table 3). All relations involving the
10 variables-for which significant mean differ-
ences were found were than examined to see
whether. the order of magnitude of r’s paral-
leled the order of magnitude for means,® and
whether the significance level of r's matched
the homogeneous subsets formed according to
the ranges of the means. Only nine of the cor-
- relational pattems examined followed the same
order as the means and differed in significance
level according to the grouping of homoge-
\ neous subsets. It was not possible to include
the panel sample in the ANOVA of means be-
cause of differences in coding, variuble compo-
sition, and input format. However, patterns of
7's including all four samples were examined
for correlations with SES, a variable on which

the panel was known to be higher. This exami-
nation further supported the findings for the
three replication cohorts: None of the 15 cor-
relational patterns examined paralleled the or-
dering for SES level (panel > cohort 3 >

cohort 2 > cohort 1). One further test of zhe
effect of sample differences on replication was
to look for relations in which the ‘panel r was
nonsignificant and s for all three replication

cohorts were significant. Only one (out of 50)

relation followed this pattermn. Taken together,
then, the results of examinations - offer
strong evidence that sample differences did nat>
account for correlational differences,

One_other evaluation of this hypothesis:
was carried out. by looking at samples that dif-
fered in composition by sex. The entire repli-
cation sample (N = 96) was divided into four:
groups (N's = 24 each)—odd- and even-num-
bered boys and odd- and even-numbered girls—
and variables were correlated for each of these
four groups separately. Although a sizable num-
ber of correlational differences between male
and female groups resulted, the differerces
were seldom replicated by both groups of both
sexes. If a significant correlation was replicated

'by both groups of one sex, it was typically also

TABLE 3
Awarysis oF VARIANCE FOR THREE REPLICATION Conorts
————eeee—
Mpan Hgmczmus
UBSETS OF
Variasres Cohort 1  Cohort2  Cohort 3 F Conorts®
Int:lhgence 2.50 1 2,3.
igence. o 0 43 47 49 5 ’
Language level................ 787 949 985 6.01° 1 23
Descrip. speetk. st 359 304 330 1.47 12,3 _
Phys. attachment e 66 346 301 16.60°°* 1 23
Playswith M..........._..... 147 201 193 12,39%%= 1 23
Interacts with M..... ... .... 148 188 214 5.61°* 1,2 23
Stranger anxi 116 545 293 7.84%°¢ 13 23
Interacts w/str..........._.... 244 322 336 - 2.02 1,23
Interacts w/peer Sitaaiihs 230 162 183 1.76 1,23
Mother:
e . s 2 . o ow
CB. catc s i - v
Accom. attitude..........._ ... 517 680 886 5.25° 1,2 23
escrip. speech. . <l 112 150 178 1.14 1,23
PlayswithC......... ... .. . 756 810 803 5:73%~ 1 23
Interacts with C........_.. .. 632 723 761 4.30° 1,2 2.3
€. 153 124 64 4.29* 1,2 23
= 'thleff:ofmboﬂs)thc highest and lowest means of which do not differ by more than the shortest significant range for a subset of that
*9(2,92) < .0S. ]
9 (2,92) < .01.
= 9 (2,92) < 001,

8 Actually, in order to campensate for differences in sample size, p values rather than r-val-
ues were use:iy f

or this comparison.
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significant for at least one of the groups of the
other sex. Of the total of 120 relations, only
six were significant (p < .05) for both groups
of one sex and nonsigpificant for both groups of

the other sex; and of these six, four were close -

to significant (p < .10) for one of the nonsig-
nificant groups. The two relations that were
replicably different for boys and girls were
between child’s stranger anxiety and interaction
with peer (significantly negative for girls, not
correlated for boys) and mother’s directive

‘and interaction with child (significantly

correlated for boys, not significant for girls). .

Analysis of variance for sex performed on these
- variables showed none of them to be signifi-
cantly different' in mean level for boys afid
girls.> These resuits support the previous find-
ing that differences in correlations were not
likely to be due to sample dilerences and;
furthermore, suggest that many of the sex dif-
. ferences reported in the literature on mother-

child interaction are the result of replication.
by any second group of subjects  rather than

ily by a group of the opposite sex.»

The last hypothesis that was explored in
the present study in an effort to account for
replicability was that replicated relations were
more often predictable on the basis of previous
reseatch or theory. Using the literature re-
viewed in the first part-of this article and ex-
:;folating from common sense and psycholog-
i as well, it was possible to predict
all of the completely replicated relations, nearly
all of the relations replicated by three of the
four samples, and only about one-fifth of the
relations that were not replicated. Of the hy-
potheses “tested,” then, this last one seems to
offer the most explanatory power to account for

 degree of replicability observed in mother-child
relations in the present study. Its success dem-
onstrates in an empirical way the value of a
thoughtful and informed context for interpret-
ing significant correlations found in single sam-
ples.

Finally, the replicability of different rela-
tions in the present study was examined to see
which variagles were most consistently pre-
dictive and which relations were most highly
replicated. A tally was made for each variable
of the number of relations it entered at each of
three levels of replicability (correlated in three
or four; two; or one sample). The tally was
then converted into proportions of the total

aumber of significant relations observed for
each variable. Comparing the distributions_of
rtions for the set of variables reveal
that the three most highly replicated variables
were child interacts with mother (43% were
highly replicated vs. 0% nonreplicated), mother’s
1Q (50% vs. 17%), and mother plays with child
(50% vs. 6%). These variables contrasted with
those that were least replicated: attitude, de-
scriptive speech, and interaction with strangers.
The latter variables were found disproportion-
ately among the nonreplicated correlations (e.g-
68% of all correlations with stranger variables
were nonreplicated) and less among the highly
ic ted correlations (e.g., none of the corre-
lations with stranger variables were highly repli-
cated); they contributed to over half the non-
replicated relations observed. (All other vari-
ables were relatively cvenly distributed over
the three replication categories or app
most frequently in the middle one.) It seems
likely that one reason for. the difference be-
mthaem:etsofvmblesismethod’-
ological: the set of highly replicated variables
was based on standardized tests, extensive, -
multimeasure observations, or multidimensional
ratings; the nonreplicated variables were based
on single assessments of less complex, quanti-"~
tative measures. Unfortunately, information was
not available about the reliability, stability, and
validity of these latter measures (while the

former variables were known' to be relatively

reliable and stable); these factors, too, 1nay
have affected the replicabilities observed.

Examining the particular relations that
were most highly replicated indicated also that
nearly all were between pairs of variables
within the same domain or at the same level
(e.g., interaction with mother, intellectual level,
demographic characteristics, or verbal perfor-
mance). To increase replicability, therefore, in-
vestigators might create and examine chains of
correlations, across the range of levels assessed,
rather than correlating directly variables at
widely discrepant levels or in separate domains
(e.g., child’s I1Q and mother’s attitude, or child’s
language and mother’s interaction).

Conclusion

The present multidimensional study of
mother-child relations in 2-year-olds revealed
ttems of matemal, child, and mother-child
correlations that were parallel to or reasonable

9 Of the 15 replicated variables in the study, only three were significantly different in mean
level for boys ant} grls: child’s language level, interaction with mother, and interaction with
of these,

stranger; on all

girls were higher.
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extensions of those found with younger children
by Clarke-Stewart (1973). Measures of chils
.dren's competence acwss developmental do-
mafns of cognition (IQ), language (MLU), and-
social iclations (positive interaction with noth-
er} were inicrcorrelaiod and were associated
with a clesier of stimmlating and interactive
maternz!. behavior inclding positive and re-
; ive interaction wikx the child, and com-:
descriptive, and inlerrogative language to
the chxlglEs'I'hen);;:;re nat related to the%nuogla-’s‘ !
IQ o - Besides replicating these findings
related to c}Aild}en's‘d!rlpeterlgce, the present
- study offered information about children’s so--
ciability—to mother, diserver, adult strangers,
and peer strangers. No general sociability fac-
tor sppeared in the data relating children’s
iateractior: with these varied categories of past-
mer; socisbility variables were not intercorre-
Bted nor were they rdated to the same ma-
temal variables. Stranger anxiety and interac-
Gon with an unfamiliar peer were not related
_ ® any'maternal varialle; interaction with an
adhult stranger was related to mother’s attitude,
Bogusze level, interadtiveness with the child,
and socializing with other adults (negatively);
play with the observer was related to whether
the mother read or waiched TV during obser-
vations;: and play with mother—the most
dictive - child variable of all—was related to
mother’s SES and IQ, nondirective speech and.
monsestrictivencss, playfulness and responsive-
mess,

Using four different samples to investi
-o!ber-chgild relations allowed us to expgl::
“ the replicability of indridual r’s in each sample.
The results were notalle for the lack of repli-
@ation they rcvealed. Not only, as has
been cautioned, is it impossible to predict from
relations observed in of subjects to in-
dividuals, it is also, these results suggest, diffi-
cult to predict to other, even similar, samples.
The chance of replicating any given  in the
present study as signicant or nonsignificant
was only one in three. Clearly, nonreplicated
- eorrelations in the present study—or, perhaps,.
i other small-sample research on mother-child
relations—lucking robustness and generalizabil
Ry, offer a weak empirical basis for designing:
programs and making policies to foster young:
children’s development. In. fact, if the results,
of the present investigation are any indicatios,
the relations of particmlar interest for casly
childhood or parent-education polici
diction of children’s intellectual abilities frome

mother’s attitudes or behavior—are especially o

smlikely to be replicated.

Replication in the present study was not
improved by setting a higher significance level
(p < .01) and did not seem to be related to
differences in measures or between samples
(in sex, size, or means). We need more rep-
lication studies by the same investigators on
the same populations rather than by other im-
vestigators on different samples, in different
places, at different times, and using different
instruments, before we can attribute differences
in results to differences in populations. In the
meantime, given the temporal and ‘economic
constraints on doing this_kind of intensive re-
search, it might be helpful for investigators
to divide their samples randomly in half prior
to correlational analysis in order to assess the
replicability of their obtained correlations (split-
half reliability). The best strategy for maximiz-
ing replicability found in the present study was

rediction from prior research or theory. Clear-
P, as all would a this is an important step
in intexpreting the results of correlational stud-
ies of mother-child interaction and one ‘that
should not be suspended when an investigator
discovers an unexpected correlation—no matter
how fascinating its implications. Our exercise in*
replication raised more questions than it an-
swered about the results of correlational studies
of mother-child interaction.. Our final concli-
sion, therefore; must be that interpretation of-
statistically significant correlations between ma=
ternal and child variables be undertaken withe
caution until the issues of replication and replie
cability are explored and resolved in future
research. on mother-child relations. ,
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