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ABSTRACT

It has been hypothesized that divergence in'infantr
‘cognitive development occurs during the second year of iife
as a function of maternél caretaking behavior. o

In this study, lbw SES mothers of predominantly
Meﬁican—American background were ranked high or low risk
for producing,éubsequent educational disadvantage for their
children. Rankings were made independently by health cen-
ter personnei, by observers visiting the mothers ét’home,
and by criteria based on social—demdgraphic charactéristics°
Assessment was longitudinal with infant testing accomplished
at ages 11 months and 18 months.

Contrary to exéectation, pretest differences were
fbund in motivation and performance on two subscalés of a
Piagetiah infant scale. At posttest, a number of signifi-
cant findings and trends suggest that considerable |
divergence in infant cogniti?é ability had occurreéd as a
function of mateinal risk. Differences between'high and
< low risk infaﬁts were found on vocal imitation, motivation,
and amount of bilingual ability. Trends occurred in the
amount of surprise and amount of fixation time to Viola—_
tions of expectancy of object permanence.

viii



ix
Limitations of the-study are discuséed inciﬁding
problems of criteria between risk systems and problems of
standardization, predictive validity, and difficulty in

interpreting the meanings of some of the dependent

measures.



CHAPTER 1
INTRODUCTION

Divergence of performance of children from dif-
ferent socioeconomic groups on the Weschler Intelligence
Scale for Children (e.g., Land, 1957) andlthe Stanford-Binet
(eeg, Haggard, 1954; Mcﬁemar, 1942) has been Well doeumented°
Explahations for such differences ascribe importance to
nutrition (Latham, 1971), maternal influence and language
style:  (Hess and Shipman, 1965), and the presence of genetic
differences based on racial characteristics (Jensen, 1969)°
Hunt (19611, in a review of the literature on the influence
of experience on .intelligence, concluded. that childhood en-
counters Wlth the environment, especially in the early years
of development, have a substantial effect on the rate of in-
tellectual,develepment and adult level‘of intellectual
capécitya |

To.modifyfthe slower rate of development of children
Erom peverty backgfounds, compensatery preeeheol learning
experiences were instituted on a«ﬁational scale. The early
‘excitement and proﬁise of the endeavor soon dissipated wheh
gains prodﬁced by Project Head Starfiproved to be,moderate
and largely transiﬁory in nature (Hellmuth, 1969; Hess and
Baer, 1968). One explanation receivingfmuch attention was

1



that Head Start intervention came too'late’in the formative
" period of-cpgnitive and metivational development. Relevant
to thie.hypotnesisjis Benjamin Bloom's thesis that approxi-
mately 50% of:adult inteiligence‘is alreedy developed by age
four (Bloom, 1964).

Evidence for the crucial nature of early eXperience
on cognitive functioning has come, for example, from studies
- on the harmful effects of stimulus deprivation>on infants in
bland institntional settings (Spitz, 1945; Goldfarb, 1955;
Bowlby, 1952; BroVence and Lipton, 1962), |

Ethologists and animal researchers have found
"critical periods" in development account for seVere and
long-lasting deficits that prove to be irreversible in |
nature (Lorenz,'l937; Riesen, 1965; Harlow, 1958; Scott,
1963);_ Their findings suggest that certain forms of ex-
perience falling within definite time intervals are neces-

- saxy for the ontogenesis of’development; Also, recent
reseaxrch on human infante lends support to the view that
infants are much moretcomplex and sophisticated learning
organisms than previously supposed (Bower, 1971; Kagan, 1972;
Siqueland, 1969;'Lipset, 1967) .

Burton White (1972), in his description of the
-Harvard Preschoel Preject, concluded that the qualities of
competence in six year olds are achieved in»large,measure by

age three. This finding initiated a further study in which



developmental progress of infanté one and two_yéars of agei
was systematicallyqunitored° From a screening pf more fhan
15,000 families over a l6-month period;_they admitted 40
families into the study. After attrition, the sample size
was reduced to 33 families. Twenty-one families were deemed
to have excellent.child rearing practices, while 12 were
judged to have poor child rearing practices. _ThOughﬁsampie
size was small and for some comparisons inadequate;‘the'
data suggested the special impértancé of the 10-18 month age
range for the development of_generél competence, including
cognitive ability. Infants who differed in the Quality of
rearing conditions began to diverge in varlous méasures of
cognitive ability—duringvthis time frame. This project is
still in progress and preliminary data was presented on

only 10% of the intended experimental observations. ' White.
(l972,_§. 30) includes with the statement, "That the
mother's direct and indirect actions with regard to her one
to three year child, especially during the second year of
life are, in my opinioﬁ, the most powerful formative

factors in the developmehtbof a preschool age child.”

In view of ‘recent developﬁent éf sensitive assess-
ﬁent instruments for testing cognitive developmentvat these
age ranges, this proposition now can be submitted to
empirical verification. The focus of the preseht_research4
is to inVestigate.whether early environmental influence,

defined in terms of maternal risk; obtains a pattern of
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deveiopmental divergence ip cognitiVe.funcfioning of infants
Adurihg'thewsecond yearsof'life; ThiS'researchfuses varieus
strategies.for assigning maternai;;isk and multiple infant

assessment techniques at two distinct agefranges;

SOCial Class Differences and Cognitive

Evidence for demonstratlng social class dlfferences
in infancy using traditional infant IQ tests has largely
beeﬁrnegative (Bayley, 1965; Hindley, 1962;7Golden and -
Birns, 1968; and Knbblock and Pasamanick, 1953). Where
SES differences Were'found on these tests,fthey were not
~generally found to be related to IQ as measured bj the |
StanfordeBinet at later ages. EXplanatienskof,the negative.s,
results,eeﬁter on the OVerlappinévcentent betweenAthe in-
fant scales endsIQ test, i.e. a Shlft from sensory—motor
to language items. A recent group of studles, however,
have shown some predlctlve Valldlty Wlth infant scales to
 ,later 10 (Knoblock and Pasamanlck 1967 ~Erickson, 1968;

>WIllerman,rl972; Werner, Slmonlan, Bierman, and Freneh,

1967- Drillieh,'l964), °These,s£udies had in‘common_broader"
samples with higher llkellhood of 1nc1dence of abnormallty
(e g,,retardatlon, blrth compllcatlons, prematurlty) and
greater representatlon of 1nfants from lower soc1oeconom;e
groups. - These flndlngs_generallyrsupport-the view that the

infant tests have mofe»usefulness in»predicfing low IQ's



than in predicting average Qr'abQVe average IQ's (Illings-
worth and Birch, 1959). From Willerman's study, it is
suggested that the combination of low SESrand low infant IQ
are predictive of later cognitiye functioning. Higher in-
-fant performance within a low SES population and infant
performance of high SES groﬁps dées not correlate with
assessed IQ at a later age. -These stﬁdies indicate_ﬁhat
low SES interacts with slow or impaired development to
prbduce predictable negative outcomes. |

Though little direct evidénce'is available on
within SES differences on infant cognitive functioning
(Grantham—McGregor and Hawke, 1971), several studies have
found within class differenées among low SES preschool.and
school age children (Greenberg and Davidson, 1972; Stedman
and McKenzie, 1971; Minuchiﬁ; 1971; and Herzog, Newcomb,
and Cisin, 1972). These investigators have variously used
paternal occupation and education, maternal occupétion éﬁd
education, income level, orderly living space and standard -
of housing, and room density ratios as indicators of SES
status. ATheir findings suggest that meaningful variation
occurs within the iow SES population as to the provision
of learning environments er'their children. Hetero-
geneity of caretaking praétices among’poverty populétions

has been well documented.



‘By.extension, £his Suggests that environmental in-
fluences on infant cognition can be fruitfully studied by

examining subpopulationsrwithin low SES populations. -

Assessment Options

Due to the pfeviously meﬁtioned dissatisfaction of
many investigators With‘infant IQ tests, new efforts are
beiﬁg made to deveiop alternative measures of cogniﬁion in
the preverbal child. These include aspects of infanﬁi'
attention, cognitive scales based on Piagetian principles,
exploration, motivation, and receptive and expressive

language ability.

" Infant Attention

Recent experimentatioh with parameters of infant
attention suggests that-distribution of attention to en-
vironmental events can be related to cognitive functioningi
(Cohen and Gelber, 1973; Kagan, 1972; McCall, 1971).
Interest has centered principally along lines of habiﬁua—
tion rate} differential regard to discrepant stimuli andr
Violétion of expectancies.

The rate at which an infént processes information,
i.e, gains an expectancy or memory engram, during short-
£erm familiarization tasks, has been found to serve as an
ihdex'of'cognitive development (Lewis, 1967). He reports

a direct relationship between rate of habituation at one-



year and IQ scores.at'3% yéar,é° He found that the more
‘rapid'the habituation rate, a decfease in respoﬁsiveness to
.reﬁééted stimuli,lthé higher‘fhe IQ score would be at 3%
years. Lewis also summarized evidence that brain damage
is significantly related to slower habituation rate.
_McCall (1971), in a survey article on infant attention,
summqrizes his studies to the effect that infants who dis-
playﬂrapid-hébituation ére}more likely to resbond to
diécrepancy‘with lérger incgements in éttention relétive
to the standard than are infanté who do not indicatébraéid
habituation. Lewis (1967) and Lewis, Goldberg and Raush
(1968) piesented evidence that the amount of response decre-~
ment in infants was related to patterns of attention in
free play. At 13 months, infants whorhabituated rapidly to
Visual stimuli lost interest rapidly ‘in individuél tOys'and
showed more toy changes than infants who showed litﬁle
response decrement. Rapid rate of response decrement and
frequent toy changes werevrelatea to higher SES of the
infant's family.

Charlesworth (1969)Iargues the case against heavy
4 réliénce on motor and verbal systems as faithful indicators
of a>chiid's level of cognitive development. ' He suggests
invbluntary overt motor behavior in the form of expressive
responses to be critically involvéd in the actual'process

of forming cognitive structure. These expressive responses
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include facial expressions, postural changeéy'and autonomic
responses; The amount of expreésive:behavior is theorized
to be related to the strength of the cognitive expectancy
Qﬁich is wviolated. The application-of expreésive behavior
as a behavioral index of coénitive ekpectancy was used by
LeCdmpte and Gratch (1972) in object permanenceta.sks°
They?foﬁnd that 18 month old infants reacted with higher
surprise reactions (behaviorally defined) aﬁd‘searched more
for a,misSing toy than did 9 month old infants. The younger.
infantévfocuéed on the new toy and showed milder surprise
reactions. There is no information on the use of surprisé
behavior as a dependent measure in tests of cognitive
ability of infants from different SES backgrounds.

Differential regard to discrepant stimuli has been
used as an index of cognitive expectancy. The infant
deploys higher atténtibnal regard if he is able to detect
a difference between incoming stimuli and previoﬁsly en-
.coded»information, Varying the stimuluélin a systematic
way during the recognition‘phase yields information about
the codiﬁg process. Kagan (1973) found group differences .
between American middle-class infants and Guatemalan.
infants in the deployment of attention to discrepant
events. The Guatemélan infants showed less attention at
9% and ll%-months to discrepancy than their American
‘counterparts. . Kagan (1971) also found a positive relation
for girls between soéial class and increasés in fixatibﬁ

7



time,bétween‘13'and 27 months bﬁt not fér boys. Fantz and
N@Vié'(1967i report differential attention to novel and
familiar stimuli discriminated between institutional and
homeﬂieared infants at 2 to 3 months, while the Griffiths
Mental Development Scale did not do so until 15 months.
Kagan (1972) cites eivdence to support the contention that_
infant response to. discrepant stimuli can yield information
about the developmental status betweenrpopulations, includ~

ing those infants with structural and metabolic deficits.

Developmental Scales

A pfomising area of assessment has been the
development of scales based on Piagetian theories of cog-
nitive development (DeCarie, 1965{ Uzgiris and Hunt, 1966;
Escalona and Corman, 1968). These scales are designed to
ta? separate organized areas of ability instead of col-
score, The single score tends to conceal variations in
cenﬁral processes rathef than.reveal them.
| | Wachs, Uzgiris, and Hunt (1971) used the Infant
Psycholégical Development Scale (Uzgiris and Hunt, 1966)
to examine the effects of home environment of low and
‘middle SES groups on infant cognitive functioning. Two
subscales were successful in showing SES differenceé early
in infancy. Predictive validity with assessed IQ at later

ages and school performance has yet to be establishedc
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Evidence for construct validity appeared in a comparison
study between normal and retarded children's performance

on this instrument (Wachs, 1970).

The importance of'languagevability,qn subsequent
acédemié achievement has been well documented (Werner,
Simonian and Smith, 1967; Miner, 1957). Golden, Bridger,
and Montare (1973) ahd Schaefer_(l970) argue that meanipg—
ful SES differences in ihfant cognitive ability appear-as>
a function of differential languaée experience,. SES dif-
ferences in langﬁage acquisition are commonly found in
children between 18 and 36 months, aniage of fapid growth
of expressive language (McNeill, 1970). As previously |
alludedyto, the lack of predictive validity of infant IQ
tests has been ascribed»to'the discontinuity_of éensorye
motor items aﬁd language. items upon which later IQ tests
draw heavily. '

| Two new efforts have been made to asSess
language functioning eariier in.infahcy, One method
has been the éssessment of vocal imitation. Wachs, -
Uzgiris, and Hunt (19715 found SES~differences in vocal
imitation at éges 15 monthé aﬁd,22 months. The second
method.is the asséssmént of receptive language-abiiity
(White, 1972; Bzoch and League, 197Q); White (1972)

found that his scale of receptive language
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abilityvdistinguished between infants whose mothers were
pominated on the basis of particularly good or poor care-
taking practices. Mazeiké (1972) hés developed a bilingual -
receptive language measure to assess concurrent language '
ability in bilingual environments (Spanish-English). The
assessment of two linguistic systems on the same instru-
ment assumes that grammatical acqﬁisition follOWS'é

definite developmental sequence,

CExpl

Measurés of explorationtin infancy are receiving
increasing attention as a method of assessing cognitive
develbpment (Wenar, 1972; Kagan, 1971; Goldberg and Lewis,
1969; Messer anq Lewis, 1972). Theoretical importance of
exploration behavior has been underscored by White (1972)..

-White and Watts (1973), using a quantitative
analysis of the stream df experience found a predominance
of nonsocial tasks in one to two year old infants. Activ-
ities such as exploring,_mastery and gaininé information
through visual observation occupy the major‘portion of the-
child's day. Bruner (1973), in discussing the organiza-
tion of early skilled action in infancy, suggests that -
mastery play is crucial for development during the first
year or year and a half. Mastery pléy is playful means-
ends: matching. An infant uses hié newly acquired skilled

routines in pleasure-giving variations on as many



12
~different objects as available or he fits a new object into
as many routines as available. Play:has the effect of
maturiﬁg‘some modular routines for later incorporation in
more encompassing programs of action. Hunt (1967) empha-
sizes'that the importance ofvmaximal development occurs
when experiences are being slightly discrepant from the
child's own level of functioning. This'suggQSts“thefimporﬂv
tance of environments that are both supportive and
challenging. Acquisition of skill is "virtually released"
by appropriate objects in the environment, presented under
apérbpriate conditions of arousal (Bruner, 1973).

Lewils aﬁd Goldberg (1969) stress the importance of .
contingent reinforcement in creating a generalized expec-
tanéy-in infancy that behavior has consequences. Given
this expectancy, in an atmosphere where the infant is en-~
couraged to venture, is rewarded for venturing and is
shielded from interference in his mastery play, £he infant
will be motivated to produce and utilize behaviors not
specifically reinforced in his past experience. In
Yarrow, Rubenstein, Pedersen, and Jankowski (1971, two bf
the environmental variables found to be related to the in-
fant's goal-directed behavior were the caretaker's contin-
gent response to distress and the responsiveness of objects
available to the infant. Bruner (1970, p. 69) underscores
the relationship of infant activity ahd environmental

stimulation: "From the point of view of trying to
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-uhderétand developmentalipatterns, what we really must ask'
- about is thg interaction.between the’envirqnmental supply
of stimulation and the organism's willingness to go out

and explore it. This is the crucial factor."

Affective State and Cognition

Challenging psYChoanalytic and drive reduction
theqries of motivation, R. W. White (1959) postulated a
theéry of “effecfence.mbtivation" to account for man's |
capécity~to deal effectively with his environment. White
cites the playful and exploratory behavior of human infahts
and higher ﬁammals as examples of behavior where bngoing
transactions with the environment gradually change one's
relation to it. Such cyclical interchange with the
.environment is aécompanied by a "feeling of efficacy".
Effectence motivation subsides when a situation has been
explored to the point where possibilities for novelty and
variation diminish. According to White, the essential
feature of effectence motivation "is inferred specifically
from behavior that shows lasting focalization and that has
the characteristic of exploration and experimentétion, a.
‘kind of variation within a focus. When this . particular
sort of activity is aroused in the nervous system, effec-
tence motivation is»aroused; fdr it is characteristic of

this particular sort of activity that it is selective,
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directed and persistent, and that instrumental acts will be
learned for the Sole reward_of,engaging in it."

Evidence has accumulated showing.smiling and
pleasure are released to responsive nonsocial stifnul_i°
Harter, Schultz, and Blum (1972) found that smiling in
‘children is associated with mastery behavior during,a
testing situation. Kagan (1971) and zelazo (1972) report
smiling to occur 'in the context of an infant successfully
reéolving énd assimilating a mildly discrepant stimulus.

. Zigler and Butterfield (1968), Blank and Soloman
- (1968) and Pitts (1968) found that success in preséhéol
programs relates to the child's motivation in task-
oriented acti{ritiés° Favorable consequences occurred in
preschool programs when the child learned to become in-
Volved in a task, developed satisfaction from being
successful, and acquired good work habits° Zigler'and
Buttérfield suggest that evaluation procedures of pre-
~school pfogramé should focus on changés in motivation
rather than by measured IQ-change, |

LeVenstein (1970), in her tutorial program for
disadvantaged two year olds, found gains in IQ were
correiated with the amount of pleasure children manifested
in solvincjtasks° Birns and Golden'(197l) report that

prediction from infant scales did not correlate with
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perfoimance'on the stanford-Binet. at age 3 years. A
motivational variable; ﬁpleasure in task pérformance", dur-
ing the administfation of the Cattéll<Infant Scale at 18
months was significantly and positively related to IQ at
3 years. Hertzig and Birch (1971) found stability in IQ
manifested by Puerto Rican working class children from 3
to 6 years of age. The most parsimonious explanation was
that IQ level was well established by 3 years of age.
They further found'that,uncooperativenes in teéting at‘3
- years was predictive of a lower level of measured intelli-
_gence at age 6. Unteétability of middlé class children at
- age 3 had no predictive valué for later performance. Lewis
and Johnson (1972) report that infants discarded as un-
testable in his4studies, differed in meaningful ways from
those fetained on the initial trials of various experi-
ments. Perhaps these infants as a.group, similar to
Hertzig énd Birch's findings, would have similarities in
Vcognitivé functioning at a later age. Bronson (1970) has_
presented a re-analysis of Béyley'S‘l932 data from the
Berkeley Growth Study, which he has‘apparently replicated
W‘itha'new‘sample° For male Ss, the amount of fearfulness
shown in early mental and physical éxaminations (before 15
. months) and the precocity with which fearfulness emerged
was prediCtive of later shyness, up to 8% years. Radin

(1972)-found that the tester's rating of motivation while
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administering IQ tests to 4 year old children at home foﬁnd
that maternal warmth and motivation were. 51gnlflcantly and
positively related, controlling for initial IQ. The data
'euggested that motivation is one of ‘the mediating variables

between maternal warmth and cognitive development.

Research Strategy

In view of the assessment options now-evailable, it
Seems feasible to replicate and extend Burton.White's
finding that infant cognitive ablllty is especially in-
fluenced by maternal caretaking behaviors. According to
this hypothesis, there should be no differences in infant .
cognltlve functioning prior to one year of age, regardless
of -differences in maternal caretaking practices. However,
by 18 months of age, differences in infant cognitive
ability.should be measurable and shown to be a function
of the behavior of the primary caretaker.

In erder'to test this hypothesis, mothers from a
low~income population wefe identified as being "at risk"
or "not at risk" for their potential contribution to
unfavorabie educetional outcomes for their chiidren°

Their infants were tested on a variety of measures
of eognitive development at eges prior to their first
birthday and again a few months prior tortheir second
birthday. It is hypothesized that differences on infant

performance would be a function of maternal risk at the
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older ége but not at the younger age. Specifically, it is
predicfed that older age infants of "low risk™ mothers
would perform better 6n a variety of measures of infant
cognitipn than older age infants of "high risk" mothers.
'No differences in performance are expected for younger-age

infants as a function of risk assignmént of their mothers,



 CHAPTER 2
METHOD

This research was conducted with  the cooperation
»of the E1 Rio-Santa Cruz Neighbqrhood Healthicénternv_This
clinic services a low inéome population residing within the
Modél Cities bbundaries of'Tucsqn, Arizona. Ftom-thei 
records of the registered'patiegts served by the center;
a list was compiled of mothers whoée infants were born
between December 1, 1970 and FebruaryAZS, 1971 and between
October 1, 1971 and February 28, 1972. Mothers were cdn—
" tacted in their homes, given written and verbal descrip-
tions éf what Would be involved, and asked to péfticipateob
A émali gift was éffered as a mild incentive. Approxi-
mately 80% of 89 éf fhe'mothers contacted‘agreed-to
bparticipate in’thé research°7.An analysis of:descriptive
'charactéfistiés Qf the Ss appears in Table 1. _Thé mothers 
- were predominantly Mexican—American with sté Blacks and
indians; and tended to be young, married, and withinfthe‘

lower socioeconomic strata.

18
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Table 1. Demographic Characteristics of Mothers
Characteristic Category :N_ %
Marital Status Single 17 | 19

Married _ 64 72
Divorced/Separated 8 9
Age Less than 18 5 6
18-22 32 36
23~27 34 38
27-31 12 - 13
_ More than 31 6 7
Ethnic Group Black 6 7
Mexican—American 73 82
- Indian 7 8
Anglo 3 4
Employment In school 6 7
of Mother . Housewife 70 79
Working 4 4
Unemployed 9 10
Employment In school 5 6
of Head of Working 39 43
Household Unemployed 21 24
No male head 24 27
Index of Category #4 19 21
Social Pos.* Category #5 70 79
Annual 0 - ° 999 20 | 23
Income 1,000 - 1,999 10 11
2,000 - 2,999 15 17
3,000 - 3,999 25 28
4,000 - 4,999 11 12
5,000 - above _ ‘8 9
Welfare On Welfare 14 16
Status 75 84

Not on Welfare
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Position,

1957.

Table 1. (Continued)

Characteristic Category N %
Education Less than 7 10 11
of Mother 7-8 , 14 16
(in years) 9-10 - 25" 28
11-12 36 39
Some college 4 4

Education Less than 7 8 9
of Father 7-8 16 18
(in years) 9-10 10 11
: 11-12 - ' 24 27
Some college 4 4
No father in home 27 31
Type of Single family home 60 67
Residence Public housing 6 7
Apartment 23 26
- Tenancy Oown 7 8
Status Rent _ 47 53
Allowed to occupy for 35 39

services

Total 2 6 -7
Family 3 18 20
Members. - 4 17 19
5 12 13

6 11 12
7 10 11

8 3 4

9 3 4

10 or above 9 10

*Hollingshead and Redlick, Two Factor Index of Social
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" Design
To test the hypothesis that maternal influence
affects cognitive developmént of infants during the second
year of life, mothers were nominated by five methods of
assigninglrisk for producing:unfavorable-eduqatiohal out-
comes for>their,children. -Five methods of assigning risk
were employed to ascertain the relative merits of assigning
risk by trained observers in the home, health clinic per-
sonnel; and by social—demographic information. These
alternative methods offer checks of concurrent validity
against each other. A broad range of infant measures were
selected, including: a test to assess the strength of
infant expectancy of environmental permanence, a test of
infant exploration, a test of infant language ability and
vocal imitation, a test of cognitive schemas based on
Piagetian principles of development, and ratings of moti-
Vationvduring test performance. - The data was analyzed to
determine if obtained levels of cognitive development
varied as a function of "high" or “loW“ risk for each of
the five risk systems at the time of testing. |
Infants th>were born between December 1, 1970 andi
February 28, 1971 were evéluated on only one occasion and
formed an older age group fér purposes of‘cross—sectiohal
comparisons. These infants averaged nearly 22 months at

time of testing. Infants who were born between
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October 1, 1971 and Februafy 28, 1972 were evaluated on two
.occasions. This group of infants served as the Ss for a
longitﬁdinal'stuay of the critical period hypothesis. - These
infants averaged ‘11 months at pretest and 18 months at
posttest. The administration Of'tests took place, firsﬁ
during‘October and November 1972 and later during June and
-July~l973° During the two administrations, the same battery
of assessment devices was given with the exception of a
bilingual receptive language test which was administered

only at posttest.

Assignment of Risk

Health Centér Risk (HCR)

Three health teams within thé clinic were given a
list of mothers in their jurisdictions whq had infants of
designated target ages. The health teams consistéd of
pédiatriéians, nurses, paraprofessional home visitors,
nurses aides, clerks and secretaries. Written guidelines
contaiﬁing criteria for assigning high and low risk were
pro&ided £o the health teams to aid them in their nomi-
nations (see Table A-1l). The teams met separately and
discussed their knowledge and impressions of thé mothers
and assigﬁedifisk<categoriesoA‘Erom the Ss who weré born
between December 1, 1970 and February 28, 1971, 15 mothers

were nominated as high risk and 15 mothers as low risk.
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“ From the Ss who were born betweéen December 1, 1971 and
February 28, 1972, 15 mothers were nominated as high risk

and 15 as low risk.

Nurse Practitioner Risk (NPR)

| A nurse practitioner made home visits to 40 of*thé
project participants to take health histories of the infants
prior to setting an examinatibn at the Medical School. At
the conclusion of her home visits, she examined her health
interview records and notes to rank the mothers as to
likélihood of producing favorable or unfavorable educa-
tional outcomes for their children. . The mothers were ratéd
on a 3~point scale of low, medium and hiéh risk. The nurse
practitioner was unaware of any of the results of the
infant testing, méternal measures or other rating or ranking
systems. | |

| Of the 40 mothers obéerved by the nurse practi~
tioner, 16 were rated‘high risk; 8 were rated medium risk,
and 16 were rated low risk. The nurse practitioner only
observed and rated the mothers Whose infants were born
betﬁeen October‘1,7197l and Febxuary 28, 1972 and received
longitudinal testing.
The nurse practitioner rated the mothers along

seven dimensién§ of risk. High or léw risk-mothers scOred

uniformly high or low along several of these dimensions.
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Mothers with no clear pattern or extreme behaviors were

rated medium risk.

l,-'HéaithfététﬁS of'thé Child: Mother's contri-
bution to medicai problems, past or present, williﬁgness to
use medical help for problems, understanding of basic health
care procedures, attentiveness and concern to her child's
health status.

2. Maternal Teaching Behavior and Attitude: Aware-

ness'of developmental progress of the child and her in-
terest in his accomplishments, mother's sensitivity to
child's needs and cues.

3. Opportunity to learn English.

4, Safety: Awareness of the child's whereabouts
and activities, concern for his well-being.

5. Parental Use of Discipline: Lack ofbparental

control or limit setting, or harsh, erratic‘punishment with
potential for child abuse.

6. Maternal ResourcefulneSS’and'CompetenCeﬁ

Successfully utilizes support from family, friends, in-
stitutions and effectively deals with problems in living,
readily seeks appropriate help when problems arise.

7. Family Social Problems:

A. Unmarried mother
B. Marital problems, separation

C. Drug addiction
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D. Alcoholism
E. .Impriéonment
¥F. Young parents
G. Great financial difficulty, unemployment

H. Cultural influences

Laﬁguage Examiner Risk (LER)

| The examiner for the Bilingual Receptive Language
Inventory also made home visits to 58 of the project par—
tieipants to examine'infant language ability. She made
:_d@tailed notes of the home visit and the‘mothef—infant
interaction in addition to rechding test performance.
At the conclusion of her testing, the examiner.rankedythe
mothers as to likelihood of producing favorable,of un-
mothers were rated on a 4 point scale of low, medium low,
m@dium'high and high risk. The examiner did not review
the scoring of the infant on the BLRI in making her deter-
minationﬁdf rank. She was unaware of any of the results of
other infant testing, maternal measures, or other rating
or ranking systemé°
. Of the 58 mothérs bbserved by the lahguége examiner,
16 were rated lpw risk, 14 were rated medium lowy/lZ were
rated medium high, and 16 were rated high risk. The

“language examiner only observed and rated the mothers whose
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infante were born between October 1, 1971 and Februery 28,
1972 and received longitudinal testing. |
The language examiner rated the mothers as to the
positive or hegative influence they were felt to have on _
the future educability of their childrene After the mothers’
were placed in four categories of risk, the language |
examiner summarized the characteristics each group seemed -
to have in common. |
| Low-risk'mothefsi"They seem to be very interested
and'responsiveetortheir infants; infant accomplishment
elicited>praise, laughter, excitement and affection; they
were not upset or angry if their baby did not perform a
task or got itfwfong; they seemed to have a genuine feeiing
for developﬁentally appropriate behavior of their infants
and evidenced interest and understanding for the issues of
child development encompassed in the language test; £hey
seemed to be sensitive to the infant's need for environ-
mental support during the test, e.g., turning off the TV
or.gettiﬁg_people out of the room where the test was being
~given., |
Medium low risk mothers: These mothers seemed to
be just-ae interested and coneerned about their child and
hiS»developmeﬁt as the low risk mothers; their-enthusiasm
for their child's_eccomplishment either showed less aware-

ness of his development status or a tendency to be



intrusive or controlling of her child's play; they teﬁded'to
be less accepting bf poor perforﬁanceAin that they either
lscolded the infant or could ndt resist the temptation to
~give exaggerated prompts, despite explicit instructions by
the language examiner not to do so; they also were more
easily distracted than low risk mothers by other people, .
children and interests in the household. .

Medium high risk mothers: These mothers seemed to
care for their children, but showed little interest in the
teét or in their infant's task related behaviqr; they
didn't give any praise or show any excitement when their
infaﬁt achieved on a task; they strongly scolded their child
upon poor performance and were easily distracted by events
around them; they showed minimal control over their child;
there was a lot of noise and confusion in their homes with
numerous people and children coming and going during the
test.

High risk mothers: There Were'tWo distinct éube
~groups the language examiner identified. Oﬁekgroup éon—'
sisted of ﬁothers who seemed to have a basic'attééhment for
their infahts but seemed helpless and inadequate in ful-
filling the mothering role. They did not speak'much to
' their babies nor éeem to have meaningful interaction With
them. They held and seemed brotective of them.  They

seemed unable to impose themselves on their infahtS'andr
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were totally helpless in the face of frequent tantrum be-
. haviors they readily_éave'in.to;‘the-infants ignored any
demands that were plaéed upoﬁ themselves. The second group
of high risk mothers seemed to be Very‘self—centered and .
responded only to their own impulses and needs. They
seemed not to care forltheir children and looked upon them
as an uhwanted burden,  They ignéred both the infant and the
language examiner during the test sitﬁation. A common
method of controlling their children was by loud yelling and
harsh.discipline to which the infants seemed to have
habituated. Excessive noise, people, and confusion were

again prevalent in these environments.

Combined Risk (CR)

The nurse practitioner énd language examiner rated
40‘mothersrin common. A combined risk index was formed by
summing the 3 andf4 poiﬁt'rating systems employed by the
raters. This summed total of the independent ratings is

the combined risk rating. CR ranges in value from 2 to 7.

Dengraéhic Risk (DR)

- A demogfaphic risk index was compiled using indi-
cators available about the parents located in the
Neighborhood Health Center files. The indicators chosen
followed the work of previous investigators in attempts to

find SES differences within'the lower class (Stedman and

&
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McKenzie,,197l; Greenberg and Davidson,_l9727 Herzog, New-
comb and Cisin, 1972). The criteria.used in as;igning

risk are found in Table 2.

Category Points Received
_'Maternal Education: 11th grade or above = 1 point
: - 10th grade or below = 0 points
Employment Status of Employed = 1 point
Head of Household: Unemployed = 0 points
- Income Level: $3,000 or above = 1 point
$2,999 or below = 0 points
Marital Status: ' Other marital status = 1 point
Single parent = 0 points
Household One or léss non-—
Residents: nuclear family
member residing
in household = 1 point
TwO Or more non-—
nuclear family
members residing
in household = 0 points

v These factors weré summed. The higher point totals
are in the direction of low risk, while £he lbw point
totalé are in the direction of high risk. - Thé demographic
| risk index was_applied to the participants in the longi-
tuainal sample. The 67 participatiﬁg mothers had the
following point totals: 3 = 0;'14 = 1; 13 = 2; 12 = 3;

20 = 4; and 5 = 5.
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The assessment devices employed play a centralfrole
in the present research. A detailed description‘and
scoring of each instrument would be beneficial. In view
of the great numbern dfvméasures:utilized in this study,

a list of abbreviations and the measures they represent
appears in Table 3'and Table A-2. - Any A preceding an
abbreviation signifies a pretest wvariable. Any B pre-
ceding an abbreviation signifies a posttest variable.

All BRLI abbreviations are posttest only.

Puzzlement Measure (PUZZ)

Various object permanence tasks were administered
to all Ss in the TV studio at The University of Arizona
Medical School. An appératus,was used in which a motor-
operated pulley system transported objects behind a
screen 15" wide to emerge in a viewing area to the
infant's left. The objgpt was in movement 4.5 seconds.
The object was obscured from view for 3 seconds. After
the object came to rest at the_infant‘sfleft,.the
infant was allowed to view it for 15 seconds prior to
its removal. The experimenter recorded the completion
of the trial on the procedure sheet and observed a
stopwatch in order to terminate a trial at the standard

15 second interval. This procedure -was repeated until



" Table 3. Description of Varlables by
Abbreviation Code
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Abbreviation
Name of Variable - - - - . ..o Code
Dependent‘(Infant) Measures
Infant Psychological Development Scale IPDS
Development of Means ' DM
Vocal Imitation VI
Causality C
Pleasure in Task Performance PTP
Involvement in Materials ™
- Free Play Observation FPO
Number of Act Changes - ACT
Number of Toys in Contact NTOYC
Average Length of Three Longest LcT
Contact Intervals
Amount of Vocalization during Free Play - VoC
Puzzlement Measure PUZZ
Amount of Surprlse SURP
Percent Change in Looklng Time from PHAB
1st Trial to Pretrick Trial
Percent Change in Looking Time from PRESP
Pretrick Trial to Trick Trial
Bilingual Receptive Language Inventory BRLT -
Performed Vocabulary Score PV -
Performed Task Score PT
Total Performance Score PVT
Parent Report Score R _
Total Performance Score Plus Parent BLT"
Report Score (Total Score - BRLI) . .
Percentage Spanish PCSPN
Percentage English PCENG
Bilingual Quotient BQ
Performed Bilingual Quotient PBQ
Performed English Quotient PEQ
Performed Spanish Quotient PSQ
Reported Bilingual Quotient 'RBQ
Reported English Quotient REQ
Reported Spanish Quotient "RSQ
Independent (Risk) Variables ,
Neighborhood Health Center RlSk HCR
Demographic Risk ‘DR -
Nurse Practitioner " NPR
Language Examiner Risk LER
Combined Risk CR
Ages at Time of Testlng _ :
Age at. Pretest - IPDS, PUZZ, FPO AGE A
Age at Posttest - IPDS, PUZZ, FPO .AGE B .
... Age at .P.Qstte.st - ,BRLI , AGE BL




the infant successfully anticipated the'emergehce df the

object on hig left threé times in succession. A trick -
trial was then initiated with the experimentet switching
objects while the object Wés enroute behind the center
gcreen. Transformational taSKS'included a change of
shape, size, éblor;’speéd, and direction. Three addi-
tional tasks were used to violate the infént's
eﬁpectancym In each instance, the trick trial was
preceded by three pretrick trials. The trick trials

on these tasks consisted of the,followipg: handing the
infant a doll with an animal face; clear water changing
color; and the experimenter donning glasses and a

false nose in a peek-a-boo game. All tasks were pre-
sented in random’sequence with the exception of the
disguise tasgk. which was presented last in every case.
Also on tasks involving shape, size and color; the
objects were counter-balanced so that half of the
infants observed the transformation in one direction,
while the other half observed the opposite. The
experimental procedure was videotaped with two cameras.
One camera showed the stimulus display while the other’

camera had a view of the infant's face.

el

32



33

Prior to initiaﬁing the procedure, the infant was
seated in front_of the apparatus and was allowed to adapt
7'te-the test environment. He was given a toy with which to
play. The mether’was seated to the right and rear of the
infant. The experimenter engaged the mother in conversa-
tion about the experimental procedure -and stated tnat'he
was trying to learn abont infant surprise reactions° -She,
Was counselled not to anticipate the'trick trial herself .
nor to prepare the baby for it. TIf the baby fussed
extensively during the procedure, the test was stopped to
allow the mother to calm the baby.

Two experimenters were trained on a numbef of
trial infants prior to the beginning of testing. Uniformity
of procedure was stressed. Training goals included preci-
sion of-timing of object removal, observation of anticipa—
tion by the infant, elimination of extraneous stimuli and
attraction of infant attention to E or the object during
testing, and establishment of rapport with the infant.. The
experimenters were unaware to which group infants and
mothers had been classified°

Undergraduates in psychology nere trained to rate
the videotapes. They obseived,previously recorded
instances of infant surprise reactions and discussed
various definitions of behaviors te be observed and

recorded. Students rated videotapes previously rated by
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trained raters to establish mean interscore agreement.
Behaviors were recorded on an Esterline-Angus Event
Recorder. Thirteen channels were used withieach student
respdnsible for approXimately,four channels. Behaviors
such as freezing, eyébrow and mouth movement, frowning and
sobering, bafflement, fixation, smiling, vocalization,
~glances, search behavior, etc. were recorded (see Tabie A-3).
Three recorders were required to rate'aitape°

'After a'task'Was completed, the trick trial was
viewed again. The three raters made individual judgmeﬁts
on the level of surprise_ﬁanifested by the infants. These
judgments were made on the baéis of pre-established
definitions. After the individuél judgments were made and
a short description noted of the salient reaction, the
three raters diécussed the infant's expressive behavior and
formed a group deciéion about’the level of surprise. If
there Was‘disagreement, then the trick trial was replayed
-and definitions discussed until corisensus was reached.
Differentrséts of raters rated 20% of the videotapes in
common as a_reliability_dheck'on the level of aéreement in
rating surprise behavior;

Pearson pfoduct—moment correlations were computed
for reliability of observation of fixation to the object
and percentage agreement on the level of surprise. Cor-

relations for visual attention were in the 90's while
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surprise judgments were reliably measured. in the high 80's.

During the experiment, 18 infants were rated by‘two-dif—
ferent-sets of raters and ﬁhe high reliabilities were
-maintained. All raters were unaware of groups to -which
the infants were assigned and the results of the other
infanf tests.

Amount of surprise (SURP) was judged on a three

| point. rating system: 3 = high; 2 = mild; 1 = low.

Definitions of the levels of surprise. appear in Table A-4.
TheramOunt of surprise:wasvsummed’across tasks and divided
by the number of tasks. Habituation rate was determined by

the amount of fixation on the first trial minus the amount

of fixation on the pretrick trial, the total divided by

the amount of fixation on the first trial. This yields

a percent of habituation (PHAB) from trial one to the pre-

trick trial. Similarly, the infant's response to the dis-

crepant presentation was computed by subtracting the amount

of fixation on the pretrick trial from the amount of fixa-—

tion on the trick trial, dividing the remainder by the
amount of fixation on the pretriqk.trial;i This yield§

a percentage of response recovery oh the trick trial

- {PRESP) . Amount of fixation in all instances was deter-
‘mined by calculating the mean looking time per glance

during a trial.
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Infant stcholegical Development Scale (IPDS)

Three‘subscaleS‘of‘the IPDS were administered:
Development of Means for Achieving Desired. Environmental
Ends, Causality, and Vocal Imitation.

Administration of the IPDS was carried out in a
room arranged for that purpose. vInfants and their mothers'
were led into the testing room. The infants were placed in
a high chair next to a table with the‘examiner at right
angle to the child. The mother sat alongside the infant.

- Care was taken not to begin testing until the infant was at
ease in the situation. The mothers or caretakers were
informed that the examiner wanted to learn the sorts of>
things that babies could do. Moreover, they were informed
that in order to learn as much as possible, the subject
would be presented with some tasks which would be too
difficult for him; The standard proceduree for administer-
ing the IPDS were used for each subjeet (Uzgiris and Hunt,
1966) . |

A group of six'examiners,_two graduate students
and four undergreduete students, was trained in both group
and individual sessions. They observed a Variety of in-
fants in the 9—i3.aﬁd'i§—22 month age rangee;being tested.
They also viewed ~videotapes of IPbS testing on these
scales. Ttainees were then allowed to test and score at

. least three infants while being observed byla trained
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examiner. One trainee at a time then tested a aifferent
infantrin oider to establish reliability between thé
principal examiner and the trainee on the scoring of the
three subscales. Mean inter-score agreement was computed
for each of the trainees with percentage agreement ranging
.from fhe high 90's to the low 80's. VScdring followed the
method usedvby Wachs, Uzgiris, and Hunt (1971) in awarding
points to emphasize ease of passing as well as successful
and hnsﬁccessful performance.
|  The examiner marked the scorersheet at periodic
intervals during the ekaminationu Scores were assigned on
the Development of Means as follbwé:

5 = Immediate and perfect performance on
- every trial of the task.

4 = Success on the task but only. after one
or more failure attempts.

3 = Partial success on the task.

2 = Failure on the task.

The examineré presented 12 tasks in the Development
of Means subscale. Their scores weré collapsed info
variousAbinary~pass—fail combinations to permit Guttman
scaling'techniques to be appiied for tests of ordinalitj
of the scale items. It Was found that collapsing cate-
gories 5, 4, and 3 into one category of "pass" and main:

taining category 2 as "fail" produced the highest

co-efficient of reproducibility in the scaling procedure.
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The data in'Appeﬁdix b reflects this réduction of the
scoring system‘on the Development of Means (DM). Vocal
Imitation (VI) consisted of 7 items and was scored on a
péss—fail basis;' Causélity (C) consisted of 9 items and
was scored on a pass—-fail basis. Because the text con-
structors deScribed the causality scale as lacking
ordinality, in that lower order behaviors would drop out
of child's behaviorél repertoire as higher order be-
haviors developed, the infant was credited with having
passed all items'below the highest item passed.

After thevexaminérs completed the testing, they
rated the child on two motivational variables, "pleasure
in task»performaﬁce"(PTP) and "involvement in materials"
(IM) . The ratings'were on a three point scale, with
3 = high; 2 = medium; and 1 = low. Though definitions of
the ratings we}e discussed, no attempts were made to
establish inter-rater réliability on these judgments. The
examiners were ﬁnaware of any rénkings of risk assigned

to the infant's mother.

Bilingual Receptive Language Inventory (BRLI)

A bilingual preschool teachervwas selected to serve
as the language examiner. She received 5 houfs training
in test administrétion ffom an infant language testing
specialist. Initial visits were made to project partici-

pants by both test administrators. Scoring was done
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ihdependently with inter-observer .reliability showing |
average percent of agreement at 95%. The language-examiner-
completed the testing on project participanté with no
further reliability checks. |

| Scoring and_test‘administration'procedures were in
accordance with the instruction manual (Mazeika, 1972).
The 1anguage‘examinér conducted the test session in the
~home of the child. She began by briefly explaining the
test to thé parent(s) and requesting their assistance. The
importance of not mixing up theltwo languages was‘streésed}
although several parents had a difficult time keeping them
geparate. |

Thé language examiner then began testing the child.
If the child wés very shy or hesitant, the language
- examiner gaVe the child a toy to play with and scored thé
 “parént report only" so the child would feel léss strange.
This téchhique was also used if a child became tired or
distracted dﬁriﬁg the test; the language examiner gave the
- child a "rest" aﬁd scored the parent report during this |
time.

In each of the sections, the child was asked the
gquestions first in the weaker language, then in the
aominantrlanguage° The weak and dominant categories were
.determined by the parents' appraisal; when there was a

doubt, the language examiner chose the stronger language



40
for the parent as the child's dominant language. Where no
difference was observed, the language examiner alternafed
'languages.

In each section, a series of questions was asked in
one lénguage before repeating them in the second language.
In "household items" section,lall four questions were asked
in the first language, thén.répeated in the second language.
The same held frue in "unfamiliar items" section. In the
pe%formed test, the gquestions were groﬁped as follows:
questions 1 thrbugh 7;vquestions 10 through 13 and 15;
gquestions 14 and 16 through 21. o

When the child missed at least three in a row in
~both languages on the performed task section, the test was
concluded. Exceptions were made when children indicated
understanding but did not perform.

The pattern described above was followéd with all
children. However, the nature of the age group and the
bhome setting called for fiexibility«in the sequence in
which the questions‘were asked, For instance, many
éhildrén waxmed up to the language examiner and the test
and began to perform midwéyfthrough the test. In these
cases, the child was asked some of the questions he/she
refused to respond to earlie_r° The sequence was also
broken by parents who were anxious to have their children:
perform well, and.would éék their child earlier, easier

questions that had not been responded to.
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The parent report on the performed task éection'was
completed at the-énd of the test session. Most of the
sessions lasted 40 minutes, although the?'rahged in length
from 30 minutes to over an hour. The longer sessions
usually occurred bgcause of many distractiohs and/or
interruptions from>the home situation.

In accordance with the test instructions, scoring
consisted of a performed vocabulary score (PV), a performed
task score (PT), and a parent's report (R) score. The
vocabulary and ‘task scores were combined to yield a total
performance (PVT) score. The vécébulary, task and parent
repbrt scores were combined to yield a totél score for the
‘Bilingual Receptive'Language Inventory fBLT), In addition,
several Bilingualism scores were computed using the

following férmulas:

Percentage Spanish (PCSPN) Performed .and Reported
Spanish Items
Performed and Reported

Items

Performed ‘and Reported
English Items
Performed and Reported
Items

Percentage English (PCENG)

Performed and Reported

Bilingual Items
Performed .and Reported
' ITtems

Bilingual Quotient (BQ)

Performed Bilingual Performed Bilingual Items .
Quotient (PBQ) » Performed Items
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- Performed English = . Performed Bilingual Items
Quotient (PEQ) Performed English Items
Performed Spanish = Performed Bilingual Items
Quotient (PSQ) - Performed Spanish Items
Reported Bilingual o= Reported Bilingual Items
Quotient (RBQ) : Reported Items
Reported English = -Reported Bilingual Items
Quotient (REQ) Reported English Items
Reported Spanish = Reported Bilingual Items

Quotient (RSQ) Reported Spanish Items

Free Play Observation Procedure (FPO)
Infants and their mothers were brought to a large
room with an observational window at The University of

Arizona Medical School. The mother was seated next to a

wall opposite the observational window. Instructions were

given to her not to interact with the. infant during the
session and to reorient the child to- the toys if he ap-
pfoached her. ‘The rater then placed 10 different toys in
a 3 foot by 5 foot rectangle at uniform distances from one
another. ~The toys were placed in a preconceived order
which remained standard for all infénts. The infant's
play was recorded>over a 15 minute‘period. Behaviors were
scored at 10 second intervals counted off by an electric
timer. Each toy was coded so that data would be available
on toy selection, number of act changes, and duration of

contact.
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An éct change (ACT) is defined as initiating or |
termihating contact with a toy during . a 10 second interval.
Number of toys in contact (NTOYC) was calculated by summing
the number of toys touched during the test session,V The
length orlduration of continuous céntactvwith toys (LCT)
was determined by averaging the thrée longest time inter-
vals in which the infant maintained contact with one toy.
The absence of contact with a toy during one 10 second
inferval‘constituted the defined interruption of contéct.
The amount of vocalization (VOC) duringvfree play was
determined by summing the number of 10 second intervals in
which there was vocalizing. Crying behavior was not con-
sidered in computing the vocalization score.

A group>of 8 raters was given a list of categories
with the behavioral definitions to be coded during the
free play observation. The raters were trained in both
group and individual sessions. They viewed a training
viaéotape and‘observed a variety of infants playing with
‘the experimental toys in simulated test conditions. After
6 to 8 hours of training prior to the study,‘producﬁ—
moment>cor£elations of the 15 minute segments of play were
completed between the trainer's ratings and each rater's
observations. One fater at a time oObserved an infant with
the trainer in order to correlate the relationship between

the standard and'therrater on the behavior categories.



44
Peason product-moment correlations were'compdted with
feliabiiitieé in thé 90‘5 for all categories,vdemohstratingA
' thatlthe behaviors could.be reliably measured. Periodic
spot checks with two trained obéervers scoring independently
yielded reliabilities in the 90's dﬁring thé testing phase.
The raters were ﬁnaware of the ‘risk designations of the

mothers and other measures of infant performance for each S.

Specific Hypotheses

‘It was predicted that older age infants of "low
risk" mothérs would perform better than blder age infants
of "high risk" mothers on the infant measures. At‘the
_younger age, no differehcés in performance were expeéfed as
a function of maternal classification. of risk. The dif-
ference$ in favor of older age infants of "low risk" mothers
were expected in the following wayé:

1. Puzzlement Test: Higher surprise behavior to
discrepancy, more rapid habituation rates, and‘lbnger look-
ing.times to discrepancy. The possibility exists that if
the_magpitﬁde of the discrepancy is sufficiently high, a'
curvilinear'relationship may exist.bétweeﬁ high surprise
behavior and a decrease of looking time to discrepancy
(McCall, 1971). |

2. free Play’Observation: Mofe act changes,

éxploration of more toys durihg,the observation peribd,



45 -

more vocalization,'énd longer periods of sﬁstained contact
with toys;

3. Infant Psychological Deveiopment Scale:
Higher performance on the Development of Means, imitation,
and Causality subécales; more rated pleasure  in task per-
formance and involvement in materials.

4. Bilingual Receptive Language Inventory: Higher.
score on vocabulary, higher score on performed items, a
higher score on the parent report of Ianguage comprehension,
and a higher score on the combined total. No specific
hypotheses are made with respect to the bilingual

guotients.

Statistical Analysis

A one-way analysis of variance was performed on
several depéndent variables to determine the effects of the
various ratiﬁgs»of maternal risk on infant cogniti&e‘
development. Table 4 shows the means and standard devia-
tions for the age of the infants tested in the cross-
sectional comparison. This comparison was broken down by
Neighborhood Health Center risk nominétions (HCR) . There
were no significant age differences between Hi and Low Risk

groups at either- age.
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Table 4. Age by HCR (Cross-—Sectional)

Age of Infants Risk Designaﬁioﬁ of
in Months Mothers

HI LO

, X = 11.444 X = 11.182

Age Y (younger) Sb = 1.333 SD = 1.328
' N = 9 N = 11"
HI Lo

X = 22,273 X = 21.500

Age O (older) SD = 1.618 SD = 1.780
N = 11 N = 10

Table 5 shows the means and standard deviations for
the ages of infants at each testing period in the longi%
tudinal study by all risk systems. This represents age at
time of testing for IPDS, FPO, and PUZZ. The ages at which
the Ss were administered the BRLI are shown in Table B-4.,
For the longitudinal study, the demographic risk (DR),
language examiner risk (LER) and combined risk}(CR) were
collapsed into high aﬁd low-fisk categories in the
following way:

DR: 0, 1, 2 = Hi; 3, 4, 5 = Lo

LER: 3, 4 = Hi; 1, 2 = Lo

CR: 5, 6, 7 = Hi; 2, 3, 4 = Lo

NPR waé not reduced from the high, medium, and low
risk classification. Because of incomplete testing, the

N.varies slightly from test to test.



Table 5. Age by Risk Assignment

DESIGNATION OF RISK

Pretest

(Age in Mo) X

HCR

DR

LER.

Hi Lo

Hi Lo .

Hi Lo

11.444 11.182

11.433 10.444

10.857 10.633

SDh 1.333 1.3281| 1.675 1.463 1| 1.820 1.426

IPDS N 9 11 30 36 28 30

PUZZ N 8 11 24_ 32 22 27

FPO N 9 11 30 37 28 30

HCR DR LER

Posttest Hi Lo Hi Lo Hi Lo
(Age in Mo) ; 18.000 19.143 {18.045 17.438 {17.478 17.690
SD .535 1.0691}1.838 1.740 (| 1.831 1.734

IPDS N 7 8 22 32 23 29

PUZZ N 8 8 26 32 25 30

FPO N 6 9 24 34 25 30




Table 5.

{(Continued)
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DESIGNATION OF RISK

Pretest

(Age in Mo) X

NPR CR-

Hi Med- - Lo Hi ' Lo

11.750 10.750 10.375 11.579 10.476

; SD 1.693 1.488 1.500 1.677 1.504
IPDS N. 16 - 8 16 19 21
PUZZ N 12 6 15 = 14 19
FPO N 16 . 8 16 19 21
NPR CR
Posttest Hi Med Lo Hi Lo

(Age in Mo) X
SD

IPDS N

PUZZ N

FPO N

18.000 17.200 17.313 | 17.688 17.500
2.000 1.924 1.852 | 2.120 1.762
15 5 16 16 20
15 7 16 17 21
16 8 16 19 21




CHAPTER 3
RESULTS

The various risk systems were cross-tabulated to
ascertain the level of agreement between fhe five rating
systems that were applied to the longitudinal. . data on
infant cognition. Table 6 shows the cross—-tabulations and
resultant degree of association as computed using Kendall's
Tau B.

A one-way analysis was used to determine the
effects of the five ratings of maternal risk across the
»dependent measures.in the erossfsectional and longitgdinal
sample. The means,‘standard deviations, nuﬁber of Ss and
F ratios appear ineAppendix B. A list of the abbreviation
code for the independent and dependent measures appears in
Table. A~2 and Table 3.

Table 7 is provided to indicate the results of the
older age infants (December 1, 1970 to February 28, 1971)
on the infant,measures when broken down by Health Center
Risk (HCR). . |

Table 8 is provided to indicate the results that‘
approach-significance or were:significant at pretest for
all infants born between October 1, 1971 and February 28,

1972.
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tended to be older (NPR, p<;10). This effect was due
largely to the fact that high risk infants missed appoint-
ments for infant testing and had to be rescheduled. to |
complete their tesﬁiﬁg,~:Thére'was‘an absencé of'éffects on
VI with the exception of one siight trend favoring low

risk infants (HCR, p¢.25).

Free Play ObServation.(FPO)

| At pretest, it was hypothesized that there would be
no differences found between high and low risk infants on
the four measures taken during infant play in a self-
selecting environment. On one measure (LCT), there was a
significant effect (HCR, p<.05, df = 1/18, F = 4.6440) and
congistent trendé (DR,_p<.10; CR, p<.1l0) indicating that
low risk infants tended to have shorter periods of contact
with the toys than high risk infants. Correlated with this,
though not reaching significance, is the fact that low
risk infants ﬁended to come in contact with more toys
(NTOYC) dﬁring the free play measurev(DR, p¢-10; LER;
p<.25). There were no significant differences or trends

found>for ACT or VOC as a function of matetrnal risk.

Puzzlement .Measure (PUZZ)

At pretest, it was hypothesized that there would
be no differences found between high and low risk infants
on amount of surprise expressed, rate of habituation and

visual fixation time to the trick or discrepant trial.

’
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This hypothesis was confirmed. There was only one slight
trend in the findings. Low risk infants, as rated by LER
(p<L.25), tended to show more surprise (SURP) than their

- high risk counterparts.

Posttest
At posttest, of the 130 énalyses of variance com-
puted oﬁ the infant measures, 19 were significant ét the
.05 level of confidence or .146 percent of the analyses

"attempted.

Infant Psychological Development Scale (IPDS)

| It was hypothesized that»low'risk infants would
exceed high risk infants on the threeISubscales of the IPDS
and thé two ratings of motivational inﬁolvement during
testing. This hypothesis was confirmed on the motiva-
tional ratings and one subscale of the IPDS (VI) . Contraryr
to,éxpectation,.there were no differences found at posttest
on DM and C.

‘Again as in the pretest; significant differences
between high and low risk infants weré found on the:
motivational measures. Differences on PTP (DR, p¢.01,
af = 1/56, F = 10.8402; LER, pg.0l, df = 1/54, F = 7.1962)
and IM (DR, p<.0l, df = 1/56, F = 7.3775; LER, p<.025,

df = 1/54, F = 6.3278) favored the low risk infants.



At posttest on the IPDS, low risk infants showed
-significantly higher levels of VI (DR, p«.05, df = 1/52,
F = 4.0986; LER, pg.025, df = 1/50; F = 5.5574) as well as
a trend in the same direction (CR, p{,lO). CR showed a
- trend on DM favoring high risk infants (pg.25). There were
no differences on C at posttest. |
There were no significant age differences in the
infants at posﬁtest for DR, NéR, LER, and CR. Thé mothers
were familiar and cooperative with the project and there
were no significant delays in testing the higﬁ risk infants.
Low risk infants were significantly older at posttest as

rated by HCR (pg.0l, df = 1/14, F = 7,1570).

Free Play Observation (FPO)

Contrary to expectation, thére were no differences
in infant performance at posttest risk that favored low
riékbinfants; There was one significant difference (HCR,
p& 01, df = 1/13, F = 13.8878) in the opposite direction
bfrom the -hypothesis, indicating thatjiwvrisk infants
vocalized less during free play. Similar to the pretest
fihding, slight trends were fbund'iﬁdicéting low risk
iﬁfants'played with more toys (DR, p¢.10) and had shorter

durations of contact (DR, p<.25).



59
Puzziement'Measure (PUZZ)

Contrary té the hypothesis, no significant effects
were found showing differences on. the dependent-measures of
fhe_puzzlement test as a function of maternal risk. There
were two very consistent trends, however. In the direction
of the hypothesis, low risk infants tended to show higher
levels of surprise upon presentation of the discrepént
stimuli (DR, p& 25; LER, p¢.10; CR, pg.1l0). In the opposite
direction of the original hypothesis, these same ihfants
tended to have reduced durations of glances on the trick
trials (DR, p¢.25; LER, p<,25; CR;, p¢-25). No differences
were found.between high and low risk infants on habituation

rate (PHAB) at posttest.

Bilingual Receptive Language Inventoxry (BRLI) 7

on the BRLI,Ait was hypothesized that low risk
infants would have higher scores  on the vqcabulary (pV),
performance on task behavior (PT), a summation of the
vocabulary and task items (PVT), parent report of language
‘cbmprehension (R), and a higher score on the summated total
of the parent report and the performance items (BLT).

There was one risk systém that confirmed the
hypothesis (LER) while the remaining risk systems sho&ed
no différencés between.highland low risk infants on language
-utilization and comprehension at posttest. Low risk in-

fants as rated by LER tended to have higher scores on PV
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(p<.10) and significantly greater'perfo:mance on PT (pg.01,
df = 1/53, F = 7.8656), PVT (p£.01, df = 1/53, F = 8.6904)
and BLT (pg.05, df = 1/53, F = 5.2346). 1In contraét to
the performance and total scores, high risk infants tended
to have higher scores on R (LER, p<.25). CR scores showed
the same tendenciés as LER on these subséales. This was
probably a funqtion of the strong weighted contribution of
LER. Infants judged high versus low risk on the other risk
measures did not respond differentially on these measures.

Though no specific hypotheses Qere férmulated with
respect to the bilingual guotients, there were several
significant effects found in the analysis.

On the measures based on combined language utili-
zation and parent report, the percentage of English (PCENG)
and percentage of Spanish were derived for the items on the
BRLI. Low risk infants were found to have significéntly
greater English comprehension (PCENG) by DR (p<.01, |
df = 1/53, ¥ = 9.7772), NPR. (pg.01, df = 2/35, F = 8.7348),
and CR (p<.025, af = 1/36, F = 6.8262). For LER (p¢.10),
‘the trend was in the same direction. Aiso, it wéé found‘
that low risk infants tended to have less Spanish-compre—
hension (PCSPN) by NPR (pg.25) and LER (p<.25).

' On the bilingual quotients,_thére were a number of
significant.findings. Low risk infants? as rated'by DR

(p<,25);'NPR (p(.lO), and CR (p<.25), tended to have higher
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PBQ scores. Low risk infante, as rated by NPR fp<°025;7.
af = 2/35, F =.4;5325), had higher»RBQ_percentegeo"DR
,(P<;25) and CR (p<.25) ratings tended te supp0rt-£nis find-
ing. Low risk infants significantly had higher PSQ per-
centagee as ratedeby NPR (p<;025, df = 2/35, F = 5.0077)
andeR (p<,’025, df7= l/36,V.,F,= 5.9131). There Wasr,_varn
additional trend supperting this finding (DR, p<;°25)°
Similerly,.low risk infentS'were significantly reported

ﬁo have higher RSQ scores by DR (p<€.01, df = 1/53, F =
8.9231) and NPR (pg.01l, df = ,2/35, F = 6.4018). LER (p<.10)
and CR (pg-10) supported‘this finding, Finally, low risk -
infants had significantly higher BQ scores as rated”by.NPR
(p<;025,;df = 2/35;—F_=16025)vand trends in the same
direction by DR-(p<,10)»and CR (pg-10). There was no
difference between high and low risk infants found on PEQ.

~or REQ. :

Cross-Sectional

Cross—Sectipnal Analysis

For the cross—eectional data, infante at age O
(older).were rated byrHéR oniy° Contrary to expectation,
there were no signifieant’differenCes favoringklow risk
infants on any.of the dependent meaSuree of the IPDS, FPO,
and PUZZ. -Low riek infants tended tQ'have higher ratings

on Involvement in Materials during testing on the IPDS
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(pg-10). They also tended (p<.10) to have more act changes

during FPO. These findings were in the éxpected direction.



CHAPTER 4
DISCUSSION

Limitations

bThe assignment of risk by the Neighborhood Health
Center health teams showea very weak oOr nénsignificant
results in terms of the hypothesized relationship between
maternal risk and divergence in cognitive ability at the
older age. This was true for the cross-sectional and longi—‘
tudinal data. 1In the longitudinal study of infant develop-
ment, HCR showed little concurrence with the alternative
methods of assigning risk. In retrospect, pediatricians
énd health team personnel reported feeling uncomfortable
with the nominating procedure. Members of the teams did
not share common knowledge about the characteristics and
aétributes of the mothers in the population pool from which
théy made their selections: Some mothers were unknown to
all teaﬁ members, while others were familiar to some team
membersvand not to others. Itrwas also noted that-in the
- group decision process, social influence factors wexe
operating in that the strong impressions of one or two team
. members would'be acqﬁiesced,to by_the rest of the team.
It.waé also méntioned that collective information on the

63



64.
mothers.of the younger age infants may have been more
'accﬁrate than for the mothers of the older age infants.

- Many mothers of the younger group of infaﬁts had pfenatél
health'care, delivery, and pediatric services through the'
Neighborhood Health Center. The mothers of the older group,
howeVei, did not use Health Center‘éervices‘for.their.in~
fants‘_éare bécause the Center was in its first few4m0nths
ofvoperation at time of delivery. One staff member felt
- that the judgments about the mothers of the older age in-
.'fants were especially suspect. TFor the mothers of the
younger age infaﬁts, the decisions seemed to follow a |
strong loadiné on social demographic characteristics.
Ahother problem was that the mﬁltiplercriteria used for
risk guidelines was too detailed and‘called for judgments
based on information the health practitioners did not have.
In future studies where risk determination is to be made
by health personnel, more care should be taken to‘insure
that the selectors have an adequate‘informétion base prior
- to making judgments and to monitor énd control the
‘decision¥making process muchvcloser,in terms of adequate
criteria and social influence considerations. In view of
- the wariness of the health teamlmembers about weakneSses
"in the nominating procedure, HCR risk data will not be
.aiscussed. ThiS.shéuld ﬁot rule out consideration of the

utilization of health clinic personnel in further
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vulnerability research_ahd primary preVentién programs.
.Careful procedurés»and-techniques Cbuld_be:worked oﬁt to
také'advantage.of‘thé acceés £Ogand~familiarity<with mothers -
‘and infants enjoyed by the perSoﬁnel in the'heaith delivery
 system,' There may bé some real limitatiohs, however, on the
type and quality of infofmation thatlcan be gainedvabéut
.socialization’practices'pertainingvfo educability during
gﬁisodic healfh visits:that are of‘shOIt duration and aCuté,
in naﬁure,, The,nurse pxactitioner, who has hédrabundant
experiencé seeing mothefs and_infants-in clinicai setﬁings,
felt‘that'observing and interacting with‘the mother and
infant in the home added Significantly to her capacity to
judge'high and low risk mothers. |

Interpretability of the results of this experiment
“are made difficult by the multiple methodsrof:determining
risk. A crosé—tabulation of the risk systems show a fair
degree of consistency in thejSeleqtioﬁ of high and low risk
mothers. However, in perusing the outcome data, it_is
:,apparent that the judgmenfs on thé iﬁfantlmeaéureSvare:not:
- always consistent. - | |
The two home visitoré ratéd—slightly différent
. populatidns‘using'similar but largely'subjectiVe criteria.
LER séemed to éorrelafe well with DR on Vi, PTP, IM, SURP,
Vahd PRESP, whi}e NPR ahd DR‘Were similar on most of the
rbilinguéi-faéﬁors, It shpﬁld bé nOEed‘thatiﬁPR fiék,ine

" cluded as 1 of its 7 compésite factors "opportunity to
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learn Ehglishﬂ,.'LER'was.also the only successful predictor
of infant performance on the BRLI Can oﬁtcome susceptible
to arguments of experimenter hias inbthat risk was‘assigned'
to the mothers after infant performance had been observed);<
whilerher ratings showed minimal differences between high'
and low risk infants on bilingual abilityc

| Where the rating systems coincide, the utilization
of multiple predictors may add,plausibility to the findings°
On the other hand, if ohe predictor is significant and the
remaining predictors are.nonsignificant'or'exhibit cOn;
flicting trends, interpretahility hecomes difficult. The
anchor points for confirming or rejeeting the hypotheses
beeome weakened and inconclusive. The value of multiple
predictors is manifest in the hueristic value of the déta
for future reseerch° Patterning of data suggests strong .
leads and potential false steps in ascertaining which
behaviors are subject to environmental influences..

In the seiectien procedure, a representative semple
of low-income mothers may hot have been obtained. Impres-
51onlst1cally it seemed that mothers who refused to par-
ticipate in the pro;ect or falled repeatedly to keep
“app0lntments for lnfant»test;ng afterragreelng to partici¥
pate, or who eould hot be iocated»because of frequent’
‘moves would have been identified in the,high risk cetegory.

‘The overall differences between high and low risk infants
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might have beenAgreater‘nad these mothers been successfully

included. This impression is supported inrpart by the
dropout data contained in Table B-6. As a group, the high
risk dropouts had lower ANTOYC scores (X = 4.625, N = 8)
versus ANTOYC scores (§1= 7.100, N = 59) for those who
remained in the project. Also, their ALCT scores and APTP
scores, measures showing sensitivity to group differences
at pretest, mirrored the averages of the high risk groups
as a whole at pretest; This suggests thatrhad this sub-
~group remained in the infant projeét, infant performance
may have shown wider divergencehat the.older age than shown

in the results of this experiment.

Another limitation of the study is that the measures‘
employed have not been adequately standardized nor have
sufficient norms been developed,A Areas of concern in
using these measures are'discussed as thé.findings are

presented.
Findings

Pnzzlement Measure (PUZZ)

The data showed a strong trendvindicating that the
amount -of surprise at the older age was greater for the low
iisk infani:s° Though not reachingistatistical significance,
each of the four predictors, DR, NPR, LER, and CR shoWed
consisﬁently strong trends in thé same.dirsction. The fact

that multiple predictors all showed trends in the same
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direction may be a more substantiVe finding than signifi-
cance for one of the predictors and ﬁonsignificance or
conflicting trends for the remaining predictors. Also, iﬁ
each case, the mean amount of locking time per'fixatiOn to
tﬁe discrepant trials tended to be lower for the low risk
infants. ‘These two findings, when considered together,
ére consistent with the hypothetical curvilinear relation-
ship proposed to exist between magnitude'bf discrepéncy
and amount of looking time. Using the amount of surprise
as a base for inferring strength of cogniti&e expectancy,
low risk infants showed less visﬁal fixation behavior to
highly discrepant events of object impermanence than did
high risk infants. Previously cited research suggests £hat‘
for events of mild discrepancy, brighter infants tend to
have  longer looking times. One explanation for the shorter
looking times in the experiment is the low,riskAinfants
may have had greater exposure to énvironmental invariances.
and consistent contingencies, leading to firmer éxpectanciés
in relation torobject permanence. It is possible the dis-
Crepancies of objegt permanence on the puzzlement measure
could not be successfully reconciled with theiinfant'é
.existing expectancies. Strong expressive”behavior was
coupled with perceptual avoidance of the discrepant
event. High risk infanfs, on the other hand,.may»héve

weaker expéctations'about object permanence. The
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discrepant event may elicit a mild surprise reaction and in-
creased visual regard to the event that is within his'raﬁge
of assimilable stimulation° A second explanation for this
phenomena may involve low'risk infants' search behavior for
cause and effect relationships. ' Glances at the experimenter
or at mother, oxr at the opposite side of the screen woﬁld
tend to reduce the mean duration of fixations. ILeCompte and
Gratch.(l972) found in 18 month olds that instrumental
search behavior after a violation of expectancy was a cor-
reiate'of high expressive behavior°

The results of this experiment indicate that the use.
ofrtasks of Sufficiently high magnitudes‘of discrepancy,
e,go, Violations of object permaﬁence, might reliably pro—‘
duce the widely heralded curvilinear relationship between
magnitude of discrepancy and perceptual orientation. This
Suggestsbthe viability of further experimentation to stan-
dardize and operationalize testing procedures that
systematically vary levels of discrepancy and the age of
the infants. Parameters could be established for the
acquisition of particular expectancies by manipulating the
level of discrepancy and observing patterns of pérceptual
orientation. An example of this is the interesting find-
ing thaf low risk (LER) infants showed a tendency towards
higher surprise and longer looking times to discrepancy at

the'ydunger age, while at the older age these same infants
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maintained their higher level of surprise in relation to ﬁhe
high risk infants while reversing positions as to the amount
of looking time to discrepancy. ThiS'Suggests that during
this age range of 11 months to 18 months, the cohcept of
object permanence is solidified for some infants. These
results indicate that expressi#e behavior, as Charlesworth
(1969) hypothesizes, may be a reliable index of cognitive_
ability in preverbal infants. Fixation times to discrepancy

as an index of cognitive ability, however, may be confounded
by age and stimulus characteristics. Also, these results
indicate that magnitude of discrepancy is a wvariable that
should not be overlooked when looking time data is used as
a dependent measures of cognitive ability.

Contrary to expectatiop, there were no differences
‘dh habituation rate between high)éﬁd lbW"riéE infants at
the older age. There are several possible explanations as
to lack of findings for- this measure. The amount of
‘habituétion at the older age was negligible and may not
have been significant 6verall.“Extensive repetitions of
the habituation stimuli may have eiicited group differenéesw
The number ofrredundant preséntations in this experiment
were extremely few in comparison to other studies where
habituation rate was found to be associated with higher
iéégnitive functioning,' Also, there.were notable dif-

ferences in the experimental setting and paradigm that
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differed markedly_froonther habituation studies. ' Previous
experimentation with visual habituation rate haS»ﬁsuélly
taken place in darkened rooms with stimuli being highly 
salient to the rest of the environment. Also, the test
stimuli have not been highly discrepant from the hébitua—
tion ta_sk.pres.enté.tions° ‘Iﬁ PUZZ, theré were many com-—
peiling informational characteristics to the test stimuli
and the mode of presentation plus a series of violated
- expectancies that*may»have heightened interest in succeed-
ing trials and tasks (an expectancy of objéct impermanénée
in the test situation), The amoﬁnt of additional informa-
tion in the test environment may have beeﬁ a better métch
for the cognitive structuré of 18 month.old.infants and
congequently little habituation rate is not as sensiti&e
a measure of infant cognition as previous résearch has

suggested.

Free Play Observation (FPO)

The risk systems were not reliable éredictors of
_group differences on the various measures of exploration at
the older age as expected. There was one consistent find-
iﬁg at pretest. The highvrisk infants tended to have
lonéer contact intervals (LCT) than-did low risk iﬁfants;'
Thig is in the opposite direction from. Jerome Kagan's view
(1971) that cognitively advanced infénts have-longer‘sus—

tained durations of play, What may be occurring is that
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high risk infants at the younger age engaged in stereotypic
play with one or two toys to the-exélusion of exploration of
many toys available to them. Longer.play intervals may be
correlatéd with'cognitively advanced infahts in situations
where they are already familiar with ‘the toys or when there
are few toys available. In a free play setfing with ex-
posure to several new toys, it seems likely that an infant
would want to sample the possibilities for play in that
setting. This finding supports Lewis (1967) who equates
~ rapid habituation to toys in a free play setting to positive
-developmental advancement.

Miﬁuchin (1971) suggested that decreased exploration
and curiosity~behavior may occur in a limited subset of
children eprsed to traumatic and/br extremely.disorganized
envirqnments° From the dropout data, the high risk drop-
outs differed-markedly from the meaﬁs (ANTOYC).of the
Infants who completed the longitudinal testing oﬁ the
,expioration measures. Also,. their LCT scores were very
similar to the average of-the’high risk group as a whole at
preteStn

Supportive evidence for_the sensitivity of ANTOYC
to high risk subgroups is shown by comparing the infants
who were ﬁutually rated high risk byVNPR and LER with the
remaining children. Scores for CR groups 1, 2, 3, 4, 5,
and 6 (i = 7,515, 8D = 1.752, N = 33) tended (p<g.10) to be
higher than CR group 7 (X = 6.143, SD = 2.035, N = 7).
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There is no explanation why ACT and VOC did not vary
systematically with'risk'as other research indicated they
miéht, An overall impression is that exploration méasures
need considerable refinement and theoretical justification
for their inclusion as dependent measures of infant cog-
nitiono Not enough is known about the manner in which
optimally developing infants approach and interact with
their environment in a free play setting. Additional-
experimentation is needed to define parameters of appro;
priate and inappropriate play with standardized objects at
specified ages. As difficult a task as this may seem,
tapping the quality of a child's play with particular Ob_,,
ijecfs and the types of sensorywmétor schemés he brings to
Bear with self-selected toys may lead to a bettef iﬁdex of
cognitiﬁe functioning than the extent or tempo of his
exploratory behavior. In view of the literature suggesting
the importance of motivafion, exploration, and play on sub- -
_sequent cognitive development, it appears that infant
lreséarchers are still at a primitive level when it comes4to
‘Conceptualiéing and succeséfully testing this area of in-

fant development.

Infant Psychological Development Test (IPDS)
At pretest on the IPDS, there seemed to be strong
trends favoring low risk infants on DM and C. This sup-

ports a previous finding of Wachs, Uzgiris, and Hunt (1971)
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that DM was a sensitive scale to SES differences torinfants»
as young as 7‘months of age. 1In view of theories of Bruner:
(1973), Piaget (1952) and R. W. White (1959) on the impor-
tance of responsive environments on mastery play in infancy,
it seems that these scales are sensitive to developmeﬁtal
divergence in goal oriented behéviors and contingency |
analysis. This finding gains‘added support when the fact
that thé-high risk infants were significantly older ig
considered. At posttest, no differences between high and
low risk groups were found. The appropriateness of the
IPDS for testing infants above 18 months of age has been
called into question by King and Seegmiller (1973). They
found that the subscales of the IPDS were clearly sensitive
to developmental’change,las the mean number of items passed
increased with age on all scales. However, the standard
deviations diminish on all scales except VI as age in-
creases. The small standard deviations, espécially-at the
older age, render the scales relative insensitive and reduce
the'possibility of obtaining significant differences between
~groups. The réduced standard deviétioné in this study Qn
DM‘and C suggest also the appearance of a ceiling effect
that begins to ocCﬁr_around 18 months. 'Alsd; several
lbngitudinal'and cross—sectional studies (Wachs, Uzgiris,
and Hunt,il97l; EFEichorn, Bruehl énd Hunt, 1971; White,

1972; Weﬁar, 1971 ) suggest that 18 month test scores are
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- somehow more disrupted from earlier or later infant test
scores and correlations with subsequent mental development.
King and Seegmiller (1973) ascribe this result to negativism
and auténomy'strivinqs that emerge at this age and infro*
duce new variability into the testing situation. |

Kopp, Sigman and Parmelee (1973) investigated the
ordinality of the tasks on DM where the child is tested on
his ability to "see" a relationship between two objects in
puisuit of a goal. They found that there was evidence fdr
excellent scalability at 9 and 20 months to nonexistent or
low evidence of scalability at 12, 15, and 18 months. They
found considerable intra-baby variability between 12 and l8
months. Infants often would demonstrate capability to
perform a task at a certain age and subSequently would or
could not perform the task at a succeeding age. Kopp,
Sigman and Parmelee attribute this to the emergence-df new
skills that the infants seemed to prefer to use to those
involved in the task requirements of the test situationo

The significanf finding (LER, DR) that»low‘risk
.infants scored higher on Vi supports the findings that
language functioning and development in infancy isbpar—
ticularly sensitive'to maternal influence. Additional
evidence is provided by significantly higher performance

scores aﬁd overall language ability (LER) on the BRLI.
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Thig is an inconsistent finding, however, not supported by
the other risk systems -and also subject to experimenter bias.

At pretésﬁ, signifiéant differences were found on
the affective dimension (PTP) and concentration on the tasks
(IM) at hand. R. White (1959) proposed a theory of effec-
tence motivation in which he described a "feeling of
efficacy" that adcompanies successful mastery play. One
hypothesis relating PTP to cognitive-functioning-is that the
affective stéte'may somehow index the infant's history in |
successfully controlling and manipulating his environment.
Responsive and contingent mothering styles, a physical
environment responsive to the infant's actions and the op-
portunity to explore and construct new skills in the context
of play are factors which could influence early infant
motivation and testAtaking behavior. An alternative
hypothesis for early group differences on motivation would .
be the testing situation and environment having too much
discrepancy for the high risk infant inducing fear and
avoidance behaviors. Also on the BRLI, it was found that
. the high risk infants had significantly less English
ability and were less bilingual. The situation of con-
fronting an Anglo examiner in a_strange situafion may have
reduced test motivation. At posttest, low‘risk infants
(DR, LER)‘were found to have’significantly highér scores

on PTP and IM.
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| These findings suggest that motivational functions
are sensitive to eérly environmental - influence even in the
first months of life. The attitude and style than an in-
fant exhibité in taking a test may be a more sensitive
indicator of cognitive ability than his actual test resulté.
Tt is noted that though high and low risk infants performed
equally well on DM and C at posttest, their affective |
responses differed markedly. Furfher testing and refinement
of-motivational and personality characteristics is war-
ranted; Particularly indicated are longitudinal studigs
such as Birns and Golden (1971) that can correlate early
motivation with standardized IQ tests. These findings place
added emphasis on the role of affective state and infant

cognition.

Bilingual Receptive Language Inventory (BRLI)

The low and high risk data as applied to the BRLI
produced some strong and highly interesting results. Low
risk infants had significantly more English ability (NPR,
DR, CR) thén high risk infants and tended to have less
Spanish ability (NPR, LER); The daﬁa strongly suggest that
low risk infants were more bilingual while Spanish dominant
infants were assbciated with high risk.. Monolingual
English.was not aésociated-with risk. The language
éxaminer also hadithe impression in considering these

findings that monolingual Spanish was not associated with
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risk. There will be a further analysis to isolate this
efffect. Her impression ié that the high risk infants could
well be those:infants who are bilingual to some degree but
with Spanish being the highly dominant languacje°

In considering thereffects of bilinguélism on
- language acquisition, it is noted that low risk infants who
were more bilingual (DR,iNPR; CR) did not differ from the
high.fisk.infants in total performance and combined score
on the BRLI. For LER ratings, there was a trend (p«.1l0)
between the infant's RSQ and his language ability.

These findingsAassociating risk and Spanish
dominanf(languageAability~of'the infants can be.attributed
to socioeconomic factors in determining the quality bf the
infant's environment. Typically, one might expect to find
" larger families, extended family livihg in the household,
lower incomes, underemployment or unemployment, and loﬁér
education in the families where English is less commonly
used. Socialization practices may differ between bilingual
parents who differ aiong the dimension of acculturation.
These socialization practices are subject to the differen-
tial ihfluences of socioeconpmic and cultural factors that
may differ within the low sﬁs sample. Intervention
programs that focus upon bilingualism exclusively in
“remediating educational problems amoné MexiéanéAmericahs

and other subcultures may be ignoring the impact of early
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environmental influences'other than language in affecting
cognitivé development in that population. Language may be
a symptom of risk rather than the.caﬁse; These findings
upon Which_theseléonclusions are based are very premature
and further research between bilingualism and socialization

practices is highly encouraged.



CHAPTER 5
CONCLUSIONS AND IMPLICATIONS .

At pretest, no differences between high and low-fisk
infants were expected on the infant measures. Contrary to
the hypothesis, some differences between high and loﬁ risk
infants did occur. There were significant differences in
the area of motivation and affective state as rated during
a test of cognitive ability. Also there were verY'conf
sistent trends on the measures of goal orientation (DM) and
control or understanding of environmental»causation (c).
These differences favofed the infants of mothers nominated
as low'risR,~and are consistent with the findings of Wachs,
Uzgiris and Hunt (1971). Length_of contact with toys showed
a trend at pretest favoring the high risk infantso.IThis
tends to disconfirm the theoretical basé of Jerome Kagan
(1971) in prediction of longér play intervals for cog-
nitively advanced infants. A post hoc explanation was
offered to account for the findings opposite to the:
hypothesized reiatiOnships°

In terms of the-overéii hy?othesis, it apbears that
there are selected areas of infant ability énd—motiﬁatiQn
 that are sensitive to environmental influence priorvto the

80
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firstiyear of life. This tends to disconfirm Burton White's
(J972) theéis that no meaningful variation in infant cog-
nition.occurs as a result of early maternal inflﬁenée during
the first year of infancy. As more is learned about infant
cognition and new sensiﬁive measurés are developed, it is
anticipated that environmental influences will be shown to
affect cognitive development at earlier and earlier-ages,

At posttest, a number of siqnificant;finding5~and
stfong trends indicate that considerablgtdivergence‘had
occurred bhetween pretestinglat 11 mbnths and posttesting
at 18 months as a function of maternal risk. Né results
favored the high risk infants at the older age. These
findings tend to confirm Burton White's (1972) hypothesis
that maternal behavior during the second year of life
affects infant cognitive development. This result has to
be viewed cautiously in view of limitations previously

'mentioned as to the inconsistency of the risk systems,
difficulty in interpreting the meanings of somé of the
dependent measures and lack of standardization. At ?ost—
test, developméntal divergence favoring low risk infants
were found on méasufes of mbtivation (IM, PTP), language
(VI, PT, PVT, BLT), and strength of expectancies (SURP).
Céntréry.to pfediction, there were no differences on
sensory-motor ﬁunctions nor'exploration measures at post--

test. Possible explanations for the failure to find
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differences on these measures were presented. High risk
infants were found to be less biliﬁgual than their low risk -
counterparts. Contrary to prediction; low risk infants con-
sistently had shorter looking times to discrepancy than high'
risk infants. A post hoc interpretation was dffered re-
lating the shorter looking times to discrepancies of large
magnitudes in which avoidance or search behavior was
instigated; |

The findings offer hueristic<leéds'with reference to
specific infant abilitieé, the time frames in which they
emerge, and to the measures that were applied, This re-
search strongly supports findings by Birns and Golden (1971),
Yarrow et al. (1971) and others on the importance of affect
and motivation in relation to cognitive development.
Language also seems to be an area subject to maternal in-
fluence during the second year of life. The violation of
expectancy paradigm seems useful in eliciting infant ex-
pressive behavior. Infant sufpriseAbehavior,shpws viability
as an index of cognitivé'development, Criteria problems
on the eXploration measure and subgroup vulnerability'within
low SES populations are suggested by this research. The
early sensitiVity of the IPDS was supported. The absence
of results at the older age raises further questions about
possible ceiling effects on that measure. 1In a low SES

Mexican-American population, early maternal environment was
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related to aﬁount of bilingualism and dominaﬁce of language
spoken. Further'research‘is necessary to clarify the
;elatiooship.between early envifOnments and - bilingual .
,ianguage acquisition. This will aid decisions about types
of-biiinguai.programs for prcschool and school age children.

a Demographic risk represehted a rough attempt to |
document.the.heterogeneity of caretaking styies among the
poor and to relate socioeconomic position among the poor
to'infant development. For the main part, this objective
risk index looks promising and should be subjectéd to.
réfinement and further éxperimentation° Judging by the
significant correlations of DR with NPR, LER, and CR, it
is felt that trained observers in the home were using many
of the environmental consequences of low SES status in |
' their selection criteria. However, the trained observers,
using idiosyncratic criteria, could identify those few
individualSVWhose adequate or inadequate caretaking styles
ran counter to gross demographic characteristics. Further
research on determining the criteria used in clinical
judgments of risk could objectify these factors and
incofporéte them with.the more readily obtainable demo-
~ graphic predictorso Such a research program‘would aid
~and facilitate vulnerability and primary prevention re-
séérch.by réducing the amount of time and cost uscd to

select target populations. It ig felt that the feasibility
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of relatively inexpensive methods of identifying high risk
infants has been demonstrated. These infants, with £ime,.'
will constitute the most vulnerable members ofieur popu-
lation. Through_high,risk studies, we caﬁ study vulnerable
~groups along dimensions of specific variables related to
the onset and development of cognitive abilities. On the
whole, the results offer encouragement and direction to
research. on environmental influence on cognitive

dev'elopment°
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COMPILATTION OF GUIDELINES AND
DEFINITIONS UTILIZED IN THE
EXPERIMENTAL PROCEDURES
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Table A-1. Guideline for Nomination of

Low-Risk and High-Risk Mothers

‘Please rate the mothers on the following characteristics or
attributes. : ’ :

A rating of "1" on a particular quality is a low score, and
a rating of "5" is high. Leave blank if you do not have
knowledge of that particular quality.

The guideline is to serve as an aid to you in your nomi-
nations; however, do not feel obligated to nominate a
mother on the basis of a total numerical score. If one
attribute is particularly outstanding and influential, you
may base your nomination on your clinical judgment.

I. Maternal Teaching Style (Please Circle) .
LOW . HIGH
1. Quality of mother's 1 2 3 4 5
vocabulary '
Amount of verbalizations 1 2 3 4 5
to the child : '
Frequenéy of playing 1 2 3 4 5
with child
Experiences pleasure and 1 2 3 4 5

shared enthusiasm with
task accomplishment of
infant

Praises infant's behavior-- 1 2 3 4 5
absence of friction and

hostility between infant

and. mother

Attentive to infant's 1 2 3 4 5
signals of distress, _ :
boredom, excitement, etc.

Not overprotective--allows 1 2 3 4 5
child freedom to explore,

does not encourage dependency

or uses child for emotional

sustenance.



Table A-1. (Continued)
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‘IT. Organization of Environment

8°

10.-

11.

12.
13.

14.

15.

Infant kept busy, enter-
tained, interacted with
and given objects with
which to play

Large variety of toys
and environmental
objects available to
infant

Amount of time spent
with mother

Stable household.
daily routine

Amount of structure
and scheduling of

“infant's activity

Stable emotional
relationships within
the family

Absence of extensive

restrictions on infant's

opportunity to explore
and manipulate objects

Absence of extensive
extraneous noise in
environment (loud or
constant radio, TV,

‘volices, etc.)

IIT. Maternal Attitudes

16.

- 17.

Ability to cope with
problems

Satisfaction with life
situation

(Please Circle)

LOW
1

2

3

4

HIGH
5
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Table A~1. (Continued)

(Please Circle)

* , LOW HIGH
18. Belief that her behaviors 1 2 3 4 5
make a difference in the -
development of her child-
ren's personality and
intellectual skills.
19. Feels comfortable speaking 1 2 3 4 5

with infant

Deséription of outstanding attribute that affects the
. infant's cognitive development: '
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 Table A-2. Description of Variables by
- Abbreviation Code

Abbreviation
Name of Variable* Code
Dependent {(Infant) Measures
Infant Psychological Development Scale IPDS
Development of Means DM
Vocal Imitation VI
Causality C
Pleasure in Task Performance PTP
Involvement in Materials i M
Free Play Observation FPO
~Number of Act Changes ACT
Number of Toys in Contact ; NTOYC
Average Length of Three Longest : LCT
Contact Intervals
~Amount of Vocalization during Free Play VOC
Puzzlement Measure PUZZ
Amount of Surprise B SURP
Percent Change in Looking Time from PHAB
1lst Trial to Pretrick Trial
Percent Change in Looking Time PRESP
from Pretrick Trial to Trick Trial _
Bilingual Receptive Language Inventory ~ BRLI
Performed Vocabulary Score PV
Performed Task Score PT
Total Performance Score - PVT
Parent Report Score R
Total Performance Score Plus Parent BLT
Report Score (Total Score - BRLI)
Percentage Spanish PCSPN
Percentage English _ - PCENG
Bilingual Quotient : BQ
Performed Bilingual Quotient PBQ
Performed English Quotient : PEQ
Performed Spanish Quotient PSQ
Reported Bilingual Quotient . RBQ
Reported English Quotient REQ

Reported Spanish Quotient RSQ
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Table A-2. (Continued)

Abbreviation

Name of Variablex Code
Independent (Risk) Variables

Neighborhood Health Center Risk ‘ HCR

Demographic Risk DR

Nurse Practitioner NPR

Language Examiner Risk LER

Combined Risk CR
Ages at Time of Testing

Age at Pretest - IPDS, PUZZ, FPO AGE A

Age at Posttest - IPDS, PUZZ, FPO AGE B

Age at Posttest - BRL AGE. BL

*Any A preceding an abbreviation signifies a pretest
‘variable. Any B preceding an abbreviation signifies
a posttest variable. All BRLI abbreviations are
posttest only.



Table A-3. Definitions for Recording Behaviors
on Puzzlement Measure
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Button No.

1.

Initiation and termination of recording period. But-
ton is depressed briefly when E touches string to

remove object to remove object from pulley. Recorder

calls out stop and start to other recorders. Doll
trial begins when E places doll in S8's hand and stops
when E extends hand to retrieve doll.

Freezing: A stunned look appears on the subject's
face. Eyes widen. Definite sudden interruption of
previous facial expression. Double take.

There may be also concomitant freezing of the body,
i.e., hand stopping in mid-air.

Mouth falls open. Eyebrows move up.

" A strong persistent frown appears on subject's face.

The eyebrows knit, the face sobers up, a tightness
appears in the mouth. The frown may be directed at
E in a complaining suspicious manner.

Sobering: A gradual change of a previous facial
expression. A very slight frown appears on the sub-
ject's face and a sobering occurs. There is no
freezing of the body and the 1nten51ty of the stare
at the toy is lower.

Bafflement: A loosening of the face with a vague,
confused questioning look. The questioning look may
be directed at E. There is no frowning. Eyebrows
move up —-- not accompanied by freezing behavior.

Search Behavior: (A) Subject leans forward towards th
screen in attempt to determine what has happened.
Subject reaches out for stimulus to inspect it furthe
(B) Subject glances on floor or in direction of scree
for original doll. Subject may glance at E in a
guestioning or suspicious manner. : o

e

Ir.
n



.92

Table A-3. (Continued)

Button No.

.76

10.

11.

12.

13.

14.

15.

Fixation: Subject has eye contact with stimulus pre-

"sentation. When subject drops head down below screen

or his eyes are otherwise not v151ble, do not score
this category.

Glances at E. The glance will be upward and to a
particular guadrant -of videotape.

. Glances at opposite side of screen.

(Blank)

Rejection of Doll: Subject attempts to hand doll back
to E. Subject drops doll to floor. Subject acts as
if he cannot accept or reject the doll. He persist-
ently picks up and puts down the doll and treats the
doll as if it had some eerie quality.

Exploration: Subject actively explores the doll's
head by visual scanning, fingers, or by mouthing. If
subject glances away from the doll but continues to-
finger or mouth doll, then the category continues to
be scored.

Vocalization: Audible sounds emitted by subject. May
include speech, laughter, crying, fussing, etc. Stop
recording at natural breaks in vocalization patterns.

Smiling: An up turn at corners of mouth. May be
accompanied by a narrowing of the eyes and vocali-
zations indicating pleasure.

(Blank)

- Additional Instructions

Recorder of button number one should switch recorder to
‘thread standby after trick trial and also rewind tape to
show trick trial a second time.



Table A-4. Definitions of Surprise%®
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High Surprise
1. Freezing
2,' Mouth falls open -- eyebrows shoot up
3. Frowning
4. Search Behavior

5. Rejection of Doll

Mild Surprise
1. Sobering
2. Bafflement

3. Indecisive handling of doll

Low Surprise

l. No expression

*Definitions are expanded in Table A-3.



APPENDIX B

SUMMARY' OF ANOVA RESULTS COMPARING
INFANT PERFORMANCE TO
FIVE RATINGS OF MATERNAL RISK
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