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Relationship of Infants Physical Environment

To Their Binet Pexformance at 2 1/2 Years

With the growing availability of human and infrahuman evidence 1‘t
is becoming increasingly clear that the early experience of the organism
is quite important for cognitive-intellectual development (Hunt, 1961;
Uzgiris, 1970). Accepting‘the importance of early experience, recent
regsearch, particularly with humans, has turned to the question of
what aspects of the early environment are most relevant for subsequent
cognitive-intellectual development. Most of the available evidence has
been concerned with the relationship cf interpersonal or mother-child
interz.tion variables upon‘subsequent development (Bayley and Schaefer,
1962; Stern, Caldwell, Hersher, Lipton-and Richmond, 1969; Clarke-Stewart,
1973). 1In contrast, there is relatively little evidence on the relation-
ship of the physical, inanimate environmenf to early cognitive-intellectual
development. What evidence is available suggests that physical environmental

parameters such as avallability of stimulus material (Mooxr~, 1960) short

term (Yarrow, Piterson, and Jankowski, 1972) and long term (Wachs, 1976)

variety of stimulus material, a "match" between organismic level and

stimulus complexity (YarrGw, 1963; Elardo, Bradley, and Caldwell, 1975;

Bradley and Caldwell, 1976) and responsivity of the physical environment

(Yarrow, et al., 1972; Wachs, 1976; Riksen~Walraven, reference note #1)
are positively related to subsequent cognitive-intellectual development.

In contrast, the presence of noise-confusion_in the hégg_(Wachs, Uzgiris,

and Hunt, 1971; Wachs, 1976; Wohlwill and Heft, reference note #2), over-

crowding (BEelmont and Morolla, 1973; Wachs, 1976) irregularity in scheduling

even* in the home (Elardo, et al,, 1375; Bradley and Caldwell, 1976;
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Riksen-Walraven, reference note il) and physical restrictions on the

child's exploration (Williams and Scott, 1953; White and Watts, 1973;

Wachs, 1976) are all negatively related to infants cognitive-intellectual
development. | |
Unfortunately, much of the above evidence is limited by two factors.
First, it is concerned witan infants below two years of age with little
evidence on development after this time. Second, environmental measure-
ments are typlically taken at one point in time thus minimizing the
possibility of fiﬁding an interaction between age of child and s¢timulus
class as they rélate to development. What evidence 1s avalldble on the
latter question does‘in fact éuggest that this interaction may exist swuch
that classes of stimulation that are effective at one age level may be
irrelevant at other agellevels (Elardo, Bradley, and Caldwell, 1975:
Hanson, 1975; Waché, reference noté #3). The present paper reports a
follow-up of an earlier project in which physical environment parameters
between 12 and 24 menths were related to infants Piaget scale performance
between 12 and 24 months (Wachs, 1976, reference note"#ﬁj. ;In the present
project the physical environmental parameters were related to the infants

subsequent Binet performan¢e at 31 months of age.

Procedures

§ubjects

The original sample comprised 39 infants who were taking part in our
previously noted longitudinal study. Of the 29 infants still in the original
projuct sample at 24 months 23 of these were avallable for another testing
7 months later. Of these 23 infants 17 were male and 6 were female. Pre-

liminary testing indicated no significant evidence for selective attrition
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in either physical environmental parameters or Plaget scale performance

between 12 and 24 months.

Instruments

fhe 30 physical envirommental parameters were derived from secétions
I-I1I of the Purdue Home Stimulation Inventory (PHSI) (Wachs, 1976,
reference note #3). Oné third of this inventory is obtained by question-
ing the mother. The r2mainder of the items are obtained by direct
observaticn of the child's home, With the exceptiom of item SL6 (1qter-
cbserver reliability = 46%) 1nterob§ervex agreement for the 30 items of
the PHSI ranged from 69% to 1007 with‘the median interobserver agreement
Eeing 85% (Wachs, reference note #3). MAnalysig also indicated an
extremely high cross~-time stability for most PHSI items with the majority
of items sho&ing cross—-time stability coefficients of +.65 or greater
over the szcond year of life (Wachs, reference note #3).

The Stanford Binet (Form LM, 19¢9) was used as our psychometric

measure of 1nte11ectual‘functioning.

Method

In the month prior to the child's first birthday several initial visits
were made to the child's home to gat children and parents adapted to the
\presence of an observer, Starting at 12 months of age and continuing
through 24 months of age all children were formally observed in their own
homes. There were two observatioms pef mpnth and each observation was
45 minutes in length, Section II1 items were obtained hv time gampling
observations after each 15 minutes of observation. Section I and II items

were obtained by interviewing or direct observation once a month after the




last 45 minute observation-period. To minimize observer effects, by
raving the observer as familiar as possible; tﬁe:same individual observed
the child during the twelve month period. For those infants available for
for a final testing, the Binet was administered in‘the child's own home
when the child was between 31 months 0 days"and 3l‘months and 15 days of
age, When needed, a second testing session was uséd. None of the

examiners had ever previously observed the child they tested.

Analysis
Predictor variables were the 30 items comprising PHSI I-III. For

each PHSI item the data were collapsed into four 3 month time blocks:

12-14, 15-17, 18-20, and 21-23 months. Because all 30 PHSI items received

a score each month the problem of low frequency items was avoided. The
criterion variable was the child's level of Binet performance. Because

5 of the 23 children failed to establish a basal score, a Binet IQ or MA
cpuld not be obtained for these children. To avoid a further loss of

sub jects, siﬁce all children were tested dufing the same age period it was
decided to use the number of Binet items passed as ;he criterion variable.
Thus, the primary data analyses were product moment correlations between
PHSI items at each time block and subSequent_Binet performance. These
analyses were run for the original sample and for males and'femaies‘
separately. Differences between male and female corrélations were analyzed
by means of the z transf-rmation test for significance of the difference

between two independent correlations (Edwards, 1964). Because of the small

number of subjects when the sex breakdown ﬁas done, particularly for females,

the results for males and females must be regarded as highly tentative at
best, Because of the unfavorable ratio of predictor varizbles to sample

size, multivariate techniques were not utilized.
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Results

T/ot%%

The Q°rre13tions between Binet performance and PHSI items at each time
block'are Shown in Table 1. ReSul;s indicate that one item, CEL, the number
of audio_visually responsive toys, 1s positively and significantly‘related‘to
ginﬁc‘perf°rmauce écrosS all time biocks. In addition to CEl, for the 12 to
14 poRth tige bilock the data indica;eé thét decdrationé in the child's room
(sz’ tempora]_ regularity as indexed by regularity of naptime (EP1) and a
1ack of overcrowding (SL3) are positively and significantly rélated to Binet
pérformanee whijle the presence of noise-cqnfusion in the home (SL5) is negatively
related‘ At 15 to i7 months, AV responsive toys, room decorations, lack of
ovefcrowding and tempofal regularity are again positively related to Binet‘
performanee as {s the time per day parents spend‘reading to the child (LS1).
the rotal numbé; of individuals (SL7) and the total number of strangers (SL7a)
in ghe home dyping each 15 minute time block are found to be negatively related
£o develoment. Between 18 and 20 months, besiZas AV toys and time spent
geading *hiCh'again appear, level of Binet performance is alsc positively
relacEd ta Changes in ﬁlay objects possessed by the child (VS10) and a lack of
physical‘reStriations on child's exploration (VS1l). Between 21 and 23 months
besides readihg tiue, room decorations and AV toys which again are positively
ad 513nificantiy related to delopment, level of Binet performance is again
fouﬂd to be Pogitively related to a lack of overcrowding (SL3) as well as to the
preﬁence of a stimulus shelter (SL2 - a place a child can g; to get away from

ﬂaise’ people, and interference) in the home.

o2l DY e

The Corre)stions for males and females that are significantly different

gro® Z8IO are presented in Table 2.
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At least on the surface the results presented in Tghle 2 would suggest not only
that male development is related to different sets of items than female develop-
ment but that for those items which are reiated to both sexes significant female
correlations tend to appear ahead of the maié correlations (L$1l, VS8). However,
the fact that one cofrelation is gignificantly different from zero but a secoad
is not tells us nothing about whether the two correlations are significantly
different from eaéh other. A more sensitive test to indicate differémtial
reactivity of the sexes to environmental stimulation would be a z test to determine
Qhether male or feméle correlations that are differentially discrepant from iero.
are also significantly different from each other. Analysis by z test indicates
that of the 30 male and female‘correlations which are significantly different
from zero 11 also show differential uignificance between the sexes. Results
indicate that the negative correlations between the nurber of sibs in the home
and subsequent Binet for females (SLS) are significantly greater than their
corresponding male correlations between 12 ts i4, 15 to 17, and 18 fo 20 menths.
Similarly, the positive correlation between pumbexr of caretaking adults (VS3)
between 12 and 14 monthks and 31 months Binet for males is significantly different
from its corresponding female correlation as are the negative female correlations
on this item with the corresponding male correlations between 18 to 20 and 21 to
23 months. In addition, the positive female correlations between changés’in TOoOm
decoration (VS9) and subsequent Binet are significantly different from their
corresponding male correlations betwen 12 to 14, 15 to 17, and 21 to 23 months aé
is the positive female correlation between changes in child's play objects (VS10)
between 15 to 17 months with its corresponding male cou#terpart. Finally, the
positive female correlation between number of strangers in the home (SL7a) and
subsequent Binet between 21 and 23 months is also significantly different frém

the corresponding male correlation.

8



Discussion

»

The overall pattern of results indicates that while some early
physical environmental parameters show a conmsistent relationehip to sub-
sequent development, others are related only at particular ages. Among
the physical enQironment items that are consistently related to subsequent
Binet performance are the preseuce of audio-visually responsive toys, lack
of overcrowding, and adequate numbers of visual decorations in the child's
room. Of these threejthe most criticalbitem is item CE1l, the number of
audio=visually respongive toys. This item taps what we have called a
“phygically responsive environment". Previous research has indicated the
rel;tionéhip:bf thig item to cognitive development invthe,first year of
iife (Yarrow, et al,, 1972).and the second year of life (Wachs, 1976,
reference note #3). The present parer extends the relevence of this item
for development into the third &ear oi life as well.3 The {importance of
. this item seems to lie in the fact, based upon both naturalistic observa-
tion (Provence and Lipton, 1962) and experiméntal evidence (Wétson and
Ramey,'l969) that infants deprived‘of a responsive environmenF tend to stop
responding to the environment. This tuning out of the environment not cnly
reduces the infants intake of environmental stimulation but aiso minimizes
the infant's willingness to display adaptative behaviors (Provence and
Lipton, 1962). In addition, non-responsive infénts are als§ more likely to .
promdté further non-responsivity from those afouqd thém (Osofsky and.Danzgér,
1974) and thus a vicious circle develops. While much.of the»environmental
responsi&ity comes from the infants parents or other cafetakers, the piesent
ﬁattexn of results, combined with those noted é#rlier;tstrongiy‘suggests the
relefancg 6f non—social‘responsivify to development as well. Thése fesults

may have dzfinite implication for institutional or residential settings where
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there is a lack of adult interaction:. Tﬁe general pattern of data suggests
that in these institutions, where a socially responsive environment is
missing, efforts should be made to provide a physi;ally responsive environ-
ment for the Infant so as to avoid the detrimental effects assoclated with
1iving'in a totally non-responsive environment. The relationship of over-
crowdirg to intellectual development has been noted in previous human
(Dandes and Dow, 1969; Wachs, 1976, reference note #3) and infrahuman
(Calhoun, 1962) studies. This relationship of overcrowding to development
may relate eithef to greater interference with the child's ongoing trans-
actions with his environment or to a greater probability of disturbances in
parent-child relationships (Galle, Gove and McPherson, 1972). fhe final
item, room decoratibns, could be dismissed as simply an index of socio-
economic status. We would prefer ;éucontend the reverse hOwéver; namely
that the presence of adequate room decorations rather than being another
soclo—-economic index is in fact one of the environmental parameters that may
cause socio-econcmic differences in early cognitive-intellectual fumnctioning.
As noted in previous resea;ch (Kennedy and Wachs, reference note {4)
differences in developuwent which are not predicted by‘groés sécio—economic
indices may be predicted By more finélly grained measures of the environment
such as VS8. | o

Besides the above 3 items a number of other items were found to be
related to development only at 1 or 2 age perlods. An argument could be made
that these time effects reflect the differential reliability of the PHSI items
at different ages. However, given the high level of interjudge reliability
and high level of cross time stability‘of our physical environment items this

argument seems not to be relevant here. Rather we would argue that these
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results reflect the operation of periods of optimal sensiﬁivﬁty to differential
aspects of the environment. As such, our data could fit within the framework of
Thompson's (1966) developmental differentia?}on tﬁeory. As noted previousl&,
most early experience research tends to measure the relationship of environment
to development only at one age point aﬁd makes the implicitiaggumption that the
obtained results will gener:lize to‘other age periods. Thevpresent data, as well
as previous data, (Wachs, reference note #3; Bayley and Schaffer, 1962; Elardo,
Bradley and Caldwell, 1975; Hanson, 1975) suggests thatfthis strategy may be an
oversimplified one and that greater atfention should be:paid to the possibility
of age differences in sensitivity to various aséects of the environment.

”Tﬁé importance of individual-organismic factors can also be discusséd in
regard to the sex diffe;ences,;eportéd in the present paper, although this
discussion must be tempered by the small sample size. Although a number of sex
differences have been noted here the most consistent effect suggests that female
development seems uniquely related to indices of variety ~ change of stimulation
in the home (VS9, VS10) with @;he female correlations on these items being
significantly greater Fhan the corresponding male correlationé. This finding
replicates a similar finding in our earlier project (Wachs, reference note #3). .
This finding also is reminiscent of the data ﬁy Weizmann, Cohen and Pratt (1971)

Nlindicating that attentional behavior by females was facilitated by being placed
in an wmfamiliar (varied) environment rather than a familiar o;e with tﬁe.contrary
result being found for males. However, due to the general lack of data on sex

" differences in reactivity to environmental stimulation it is difficult to govbeyond »

simply noting the similarity of results between our study and that of Weizmann

et al. Clearly any theoretical rationale for sex differences in reactivity to

" environmental stimulation must await further data upon which an adequate theory
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can be baséd. However these results have definite implications for educationél
remediation and early inferventions strategles in terms of suggesting that simpiy
exposing male and female infants to a standard "enrichment curriculum" at the
same point in time may not be the most optimal strategy. Hopefully, further data
relating to sex differences in reactivity to environmental stimulation can be
used to expand and develop our understanding of the role of individual difference.

factors in the developmental process.

[SEr TR
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TABLE 1

Correlations between 31 month Binet Performance and PHSI Items
‘measured between 12-24 months

PHSI PLSI Item Time Blocks

Item Code Summary ‘ 12-14  15-17  18-20  21-23
Vsl Times per month child
taken out of neighborhood. .19 .06 .22 -.028
VSs2 Times per month child
' visits neighbors. -.16 -.39 .13 .02
SLS Number sibs at home. -.13 -.06 -.04 -.25
SLA Number adults at home. .00 -.01 -.01 -.02
VS3 Number caretaking adults. .24 .29 .08 -.25
PI1 Categories child given
training in. .02 .00 -.05 -.25
LSl Time per day reading
to child. .34 J42% +62% «52%
EP1 Regular Naptime. WS51*% 59%% 45 42
EPZ . Regular Mealtime. .23 «20 .06 ~-.05
EP3 Child has own toys. -.17 -.08 -.02 -.40
SL2 Presence of stimulus
shelter. .22 .13 .42 . 70%
VsS4 Free access to maniputable
items. -.03 .17 .36 .36
VS5 " Number of available :
maniputable items. .40 .27 .25 .10
LS2 Rate of maternal speech. .30 .24 .34 42
SL3 Rooms/people in home. ATk JLT* .30 . 62%%
Vs6 Number childrens books. .17 .28 .32 .25
CEl Number of audio~visually ‘
‘ responsive toys. J62%%  _58%% 54 . 73%%
V87 Mobile over crib .20 .20 24 .20
VS8 Number decorations in
"~ childs room. «S1* 43 .38 = .52%
VS9 ‘ Changes in room decorations..03 «25 .21 A5
EP4 "Toys kept in one place. .02 -.18 .06 .18
VS10 - Changes in childs toys. .27 W21 J49% .21
VSil Physical set-up of home ‘
A restricts exploration. .12 .38 .52 =05
STE State of Child -.08 -.11 .07 -.09
SL4 Number stimulus sources
on. ‘ -.12 .00 .19 -.18
SL5 Noise/confusion rating. - b44%  -,20 -.39 -.29
SL6 Activity level rating. -.17 -.25  =,22 -.30
VS12 Floor freedom time. .09 -.04 .12 .28 .
SL7 Number of people in home. -.26 -.51%  -.09 -.24
SL7a Number of strangers in o
home. .15 -.50%  .-',19 .35
* p <:.05
*k p< .01

17




TABLE 2

z Tests between Male and Female Correlétiona that
are Significantly Different from Zerxo.

TPHSI-Binet

TASI Item Code PHSI Measured between (months) Male Female
Vs2 15-17 ~.53% .16 1.18
SLS 12-14 -.04 T -,83% 1.96%
’ 15~-17 .03 -.83% 1.96%
18-20 -«06 -.83% 1.99%
vs3 12-14 S52% -.74 2,45%
15-17 JS1w -.56 1.92
18-20 .39 =.92%%  3,17%*
' 21-23 -.02 o r-, 9Qk* 4.67%%
Lsi 15-17 .36 .81% 1.19
18-20 L61% .63% 0.06
21-23 52% 45 G.15
EP1 15-17 52% .85% 1.08
SL2 21-23 . 78%% 72 0.18
SL3 21-23 J66%* 74 0.26
CEl 12-14 L66%% 57 0.24
15-17 . 6T7k% W45 0.51
18-20 69 %% 15 0 1.11
21-23 T JB2%% .11 1.64
vVs8 12-14 .39 .85% 1.31
15-17 .28 s 85% 1.51
21-23 .60% .50 0.60
Vs9 12-14 -.18 .81*% 2,09%
15-17 -.01 J93%%k . 2, 76%%
‘ 18-20 . -.10 J9T7kk 3, 60%%
vS10 15-17 ‘ .02 « 90*% 2.32%
18-20 .46 .83% 1.09
SL5 12-14 -.59% .38 1.70
SL7a 15-17 -.44 -.82% 1.06
21-23 .33 J94% 2.28%
*p <.05
**xp { .01
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