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This study attempted to'detprmine whether the mental
test performance of 77 children tested at 6, 12, and 36 months of age

, could' be predicted from scores on an Inventory of Hdie Stimulation,
used to assess the children's, home environment during their infancy.
The thientory of Home Stimula'tion ead subscales: (1) emotional
and ve bal responsivity of the mother, (2) avojdance of restriction
and punifbment, (3) organization of the,physical and temporal ,

environment, V provision of appropriate play materials, (5)

maternal involvement with the ctildfi and (6) opportunities for
variety in dai* stimulation. This inventory was used to assess home
environments when children were 6, 1/'and 24 months of a,ie.'The .

Bayley Scales of Infant Development.were used tosmeastrrepmental.
performapce when children were 6 a d 12. onths old; the'
Stanford-Binet dale was usek,f.,whenithey ere 36 months old.
Correlations f the.home inventory scares with Stanford-Binet scores
were generall ,higher than those reported in an earlier study by .

....McCall et al, which related infant tests And parental educational
level to Childhood IQ. It was concluded tlat.the Inventory has the
potential for use in the4ifferential diagnosis of strengths and
weaknesses in an infantlt environment.sAAuthor)
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`t-i Several investigators (Bloom, 1964; Plowden, 1967; Walbei'g and Majoribanks, 1973).r-i
P

Ct) haye produced evidence attesting to the 'fact that measures of various chaNacteristics

I I

I

Of-the home environment contribute more :strongly to the prediction of'children's

abilities than-do social status or family structure indices.. These studies have been

cross-sectional in nature and have focused on children over ten years of age. Walberg

and,Majoribanks(1973), for example, interviewed the Mothers and fathers of 185 eleven

'Year-old boys with a home environment inventory based on the theorizing of &loom (1964).

,

They reported that their inventory contributed the most to the prediction of the boy's
/

verbal and numerical abiifiesv,when compared rithSESand family structure measures via
. , , .

...r

canonical correlation: o f. A

e s ..
,

The present study involved
L . .

onthe administrati of \a home envirJnment inventory in\ ' :

infancy (The inventdry -df HoMelStimultioni Caldwell, Heider, and Kaplan, 196) in r"
.

order to explore its abf)ity to predict later mental test.performance.

---Method

(.1) The subjects for this analysis Were 77 normal infants, representing part of a

larger sample of 135 infants who participated in a longitudinal observation and inter-

vention study tlardo,'and Elardo, 1972), which was designed to reveal the

5.7.fieffects of different types pf.environments on infant development.. In this larger

inimstigation, infants and their home environments were studied from a time when 1

Mchildren were six months of age until they were three years of age.

i

c
ti

"ly

1
Authors'.address: .University Arkansas,' Center for Early Devefopment 'and-

Education, 814 Sherman Street,,LtItl Rock, Arkansas 72202. The authors'ooric is
supported by Grant No. SF-500, Office o Child 'Development, Department of liealth)
Education and Welfare. %

Paper presentea'at'the SOutheastern Regional Meeting of the 4Ocjety for: Research,
in Child Development,thapel Hill, AOrthe-Carolina, March 1974.



'N.

P ,

2

The present sample consists of 77 subjects, from this larger study. Excluded from

.

the larger sample were infants who received A program of educational intervention in

the home and those for whom complete home environment agA mental test data were not

avail;ble. Additionacl. descriptive informati9n about the subjects is contained in

LTable 1,

Instrumentation

Insert Table 1"about here

/
A decade ago, kgroup of persons working on the Syracuse Early Learning Project

(Caldwell and Richmond, 1968) began to devote considerable effort to the development of
. 1 c.7a

Way; of assessing the subtle aspects,orthe 3/dung chilAiS home environment in order to
.

4

determinewhich specific features of it were most likely to influence development.

The staff/felt-that it was,imperafive to-developa sensitive measure of the home

environment which could warn of developmentai risk before age three. Their long-term

goal was to produce a valid, reliable, easy to administer, observationally based
P f

Inventory which would provide an index of the quality and quantfty'of social, emotional

and cognitive support available to a young child (from birth to three years. of age)

Within the 'home setti4Ig.

l
A.)survey of empirical data, developmental theory, and expert ()Onion Was

,conducted for'clues to hometraateris\tics which are associated with favbrable

..1.!delopment,during the early years of life. A list of environmental characteristics,

.4

..4.

likely to foster early development in any setting was compiled and published (.Caldwell,

1968), and an instrument named "The Inventory of Home Stimulation" was de eloped and
b

standardized from this:list. The current version .of the Inventory contai4-45 items

,

representing the following six subscales: Emotional-and,Verbal Responsivity of the
N,__

Mother, AVaidance of Restriction andly\ niSnment$ Organization of the Physical and
. .

Temporal Environment, Provision of Appropriate Play Materials, Maternal Involvement
. .

w4 the Child, and Opportunities for Variety in Daily Stimulation.

I

;
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Scoring is. based partly on observation and partly on answers to 4semlrstructdred

interview which i5 administered in the homer datimeowhen the child is awake and can

be observed in interaction wiah the mother or priMary caregiver.rS

...

At an early stage of instrument development, consideratjon\was,given to the notion
,

. 7"' ' , .

o f including items based totally on observation of what transpired at the time of the
s ....' . r- ,

,

Nisip, however, in order to cover.certain important transactions not likely to occur

dprimg the visit, it was necessary to base abOut one-third. of the items on parental

Teport. iAll items are scored in a binary fashion (yes or no) And are phrased so that
. .

., ,
.

) tile,total-score equalsAhenumber of "yes" responses mark?ti by the interviewer. The .s
.

.

entire prodedule takes approximately one hour. t .

., .

At'present extensive standardization data do not exist for thl Inventory. Data
N

4 ...

. i s

Centralhave'been lathlted from,176'fmilAes
A
i n Central Ark+as, however; and these data 4

indicate that the instrument is sensitive en obgh to register a de?ange of scores

,.for familieSlmith'identical social status designations.
,..

A .
.

,

. Ih teViiis of reliability, raters can quickly be ,trained to-achieve a ao percent
I

s

;level of agreement.
..

Internal consistency (KR-20) coefficients based on 176 uses,
4 r: t

range- from .44 for, subscale No. 6' to .89 for sUbscale No. '3. The-internal consistency

.......- \ ,coefficient for the tftai'scale was computed at .89. Using data' from ass,essmOts made
.

,

..

at 6, 12, and 24 months on'91 families, test-retest correlations were ,computed for each .
.

, 4

subscale and the total scale. Results indicate tha tfte Inventory has a moderate degree
. . :^. 1 . .

.,

of stability across the itmonth period. ,

,.. .'
.

,
.

With regard to concurrent validity, Inventory of Home Stimulation scOeefor 91

v) . 1
.

i

families were...correlated with seven!socioecobomic-status vA ables .(welfare status,

mater4A1 edu6ation
'
maternal occupation, presence of r in the home, paternal/.

%

education, paternal Occupation, and crowding in the home),.. Correlations between sub-
.

stales and maternal education,presence of father in the home, 'paternal education,

paternal occupati.on,4and crowding were moderate (.25 to .55). Correlations between
ti

I

subscales and w9.lfare statusJand maternal occupation were smaller in magnitude but

still positive.
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Procedure
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4 N Ns e
iData collected from all subjects include scores on thevMental Development Index

. .
-...... *

(MDI) of the Rakley Scales Of InfaneDevelopment (Bayley, 1569) At six and twelve'

sont 'Of age, and scores on the Stanford-Binetscal2at:36 months, Each Infant's
ilk

Ahome igripent" was assessed at six, twelve, and twenty -four month with the
.

i .
.

. ,
Inventbry

,

of HoMe 'Stimulation.
.

4
- v

. .

Several analyses were performed to determine which aspect of the early home_ ., ,

. 1 .

environment were associated.with the intianty mental' test performance: 40
. . )

/
lv Resuts'

.

.

. .
. .

Taple,2 shows the Pearson product-moment and multiple correlation coefficient

bet en.hqme environment scores at six months and Bayley MD; §cores at siX and'twelve,
. c

. ,

' ,

month ,and Stanford-Binel scores at .36'months. An,examinatton of these coefficients
. ,

,

.%.
.

Insert Table 2 about pi- ,

1

-.indicates that subscale No. 3 (Organization of the Physical and:Temporal Environment).

and subscale No. 6 (opportunities for Varieiy.in Daily Stimulation) I-lave-61e strongest

4

., rela,t0hip to MDI scores at six months (r F .4
%

and r = :20 respectively). These
i /

subscales Wave a stronger relationship to mental test performance than even the total

score on the Inventory. The multiple correlation betweeh all six subsc aies and the

six-month MDI is listed at r = .31%

Theisame_general pattern of obtains between siA-mcoth home environmenti

scores'asd Bayley MOI scores at twelve months. To be specific, 4iportunities for ",j
4

Variety in Daily Stipulation and 0rganizatioi of the Physical and .1!Toral Environment

are correlated wiih'the cr'i'terion r = .16 and r = .26 respectively., The multiple

'coerelatiod between all six scores and the12-month MDI score is calculated at r =
.

Correlations between Aix:month home environment. scores and 36-month Binet scores ,

are genes-ally higher than correlatiOns between six and twelve months, particularly the

relationship between the total score and the 36-month Binet score (r = .50). In.
.

additiod =, Provision of Appropriate Play Materials (r .0 and MaterriaT Involvement
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s?:
"Nwith child (r :33) seem about .as strongly related with 36-month Binet performance

as.do OrgAnization of the Physical, and 'temporal Environment (r = .40) and Opportunities

for Variety in Ddilylimuldtion (r The myibiple correistion is given dt r = .54.

. Pearson_Product-MoRelt Coefficienp,andmultiple correlWion coefficien4,

betiteb 12-month home environmentscores*and 12-month MDI scores and 36-month Binet

scores .re shown in Table,3. The 12-month MDI scores seem most strongly related to
.4

Insert Table 3 about here ' ,

.

PrlOvision of Appropriate Play. Materials (r. .35). .A moderate relationship is also
,

..

observed fK-Organization ofthe'Physical and Temporal Environment (m= .24) an'd.
L , ,

Maternal'InvOlvement with Child (.r.= .22). A multiple correlate of r =1,-.40 was

I" , .

"

computed for all sixsubscales this concurrent analysis.

e ations ranairigfrom r = .24 to r = .56 are observed between 12 -month home

ienvironment scores and 36-month bingScores, the highest tieing for Provision olf

Appropriate Play.Materials Tr = .56) and Maternal Involvement with Child (r.= .47).

It is.at this level that Emotional and Vernal Resprivity also seems/to show a strong .

,

relationship to mental test perforthance (r = .39)r The correratiOn between 36-month

B t score and Tota\l Home Environment score obtained at 12-months is listed at 4r = :55, P'
,

,)

while the multiple correlation between the six subscales of the Inventory of Home Stimu-

lation rand 36-month Binet scores is listed at r = .59.
,

,....?

'
.

In Table 4 the correlations betweeh 24-month home environment scores And 36..monthr, i. .-.>

Binet scones dre listed., Coefficients range from r = .41 for Avoidandp of Restriction

- /
and Punishment to .r = .64 for PrOvisionVof.APpropriate Play Materials. The total hoye

k

Irtsert Table 4 about here

environment score at 24-months,dnd the Binetscore at 36-months sharesalmost50 percent

c ommo ce (r\ .69). The multiple correlation between the six subscalesabd the

`367month Binet scores is com puted at r =, .72. ,Correlations between Bayley and Binet
A

s core are p esented in Table 5. / ,

n 111)

i

.6 7.
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': We'bdtin with a note of caution. 'The anahyses presented in this paper. are based.

eti
a

.) . o.
6' ,, .

.
. .

.On only 77 cases. Therefore, it would be gresOmptuous to assume that highly similar
. .

results woufli be obtained from a more representative group .41of families. More accurate
,

. 1 .

information may also be obtained by,analyzing'males anA4emales separately. Nevertheless,

)

..----
,

....

, ,
.

.

the results Of oar analyses §uggest that those aspects of home environment assessed by,/
a I 1

n., , . 1
th% Inventory of Home-StimulatioA bear an important relationship to cognitive develop-

-

r

ment during the first. three years of life,
,

' With ourslle, the home inventory su6scale scores obtained at vi*-months

- of age yieTded a Atile correlation of .54 with the same subjects' Binetat age
- 40 a h

three. The-libmecsCdres obtained at 12 months yielded a multiple correlatio6 of .59

with tte Binet.at age three; wkile the multiolecbrrelation between 24 -month home*

'scores an Bjnet scores at age three was .72.

These correlations are quite high; in,general they are higher than those reported

in the McCall, Hogarty and Hurlburt (1972) analysis relating infant tests and

parental educatioa to childhood I.Q. They are also higher than Bayley-Binet correla-
...,,

. ,

tions obtaineefrom:the same sample-(see Table5). The Inventory of Home Stimulation.
.

can thus be of value to those interested in thd'early identification of environmental

.

factors detrimental to development.4 The work of, Cravioto and DeLicardie (1972), ,

which i icated that the presence of severe malnutritiOn was significantly associated

with home'stimulation, is-11lugtrative. of Cravioto and DeLicardie administered
,

the Inventory of Home Stimulation twice yearly. as pareof their longitudinal investts

jation of environmental correlates oksevere clinical malnutrition. From a sample e
. .

229 infants, Cravioto and DeLicardie identified 19 infants who suffered from severe
N

clinicaNalhj-Crition by the age of 39 months. From their total sample, they then

t

'assembled ematched control groyp,for the malnouriihed'infants and prpceeded to examine
* 1 ' ..

the distribiltion of scores on the Inventory of Home Stimujationfor both groups. They
41'

found that the Inventory which was administered at six menthe of age significantly

**) ft 007.
N

A



.14 7

discriminated between infants who were to eventually become malnourished and non,-

maldburiShed, thus delineating an important relationShip between children's social

environments and their physiological state.

Also illustrative is the cross-sectional study ,of Wachs, Ozgiris,,and Hunt

(1971). They employed-the Inventory of Home Stimulation in an investigation designed

to'relate the home background of,infants to the infants', cognitive development, as

measured by the Infant Psychological Development Scale (Uzgiris and Hunt, 1966). A

total of 102 infants were involved in the study, ranging in age from 7 to 22 months.

Two kinds'of home circumstances were found to be most consistently related to infant

development: intensity and variety of stimulation and opportunities. to hear vocal

labels for objects, Actions, and relationships. The first factor was at several ages

negatively correlated with developmental t t perforlanCe, suggesting the harmful

effects'of oVerstimulAtfon or 'stimulus bombardient.' "The second factor, concerned.

with the infants'-yel:bal environment in the home, revealed several significant

positive relationships to development,begihnirig as early as 15 months of age. Wachs,

A
Ozgiris, and Hunt (`1971) present a convincing argument that certain (ypls of environmental

stimulation may be related in a curvilinear rattier than a linear manner to psychological
11 4

development. Their explanation for this type of relationship rests in Hunt's concept
e

(1961)of "Hypothesis of the Match." These researcher p& a need for longitudinal
6,

researth to provide more, information for understanding the Complex relationships

between home.circumstances and indices of psychological development: 84

Our results indicate that home environment, when measured at a time when the

infant is approximately six months of age, does not, relate in any important fashion to

the infant's performance on the Bayley Mental Development Index at 6 or 12 months.of

age; whereas the correlation between home environment as measured at six months and
)

Binet performance at three year's appear to be bah significant and important, as do
I

the correlations between home environment measured at 12 and 24 months of age and

3-year Binet performance. These resultssuggest thatiihe Inventdry of Ho6ie Stimulation

**,

r

P) 0 0 8
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is measuring a complex of environmental forces,which art perhaps prerequisites to

later performance on cognitive tasks, and is yeasuring.those'forces at a time in

the infant's life pricir to-the period in development in which such environmental

,

forceSave affected the infant's measured development. During the first year of

life the subscales "Organization of the Physical and Temporal EhVironment" and, to

J
. a lesser extent, "Opportunities for Variety in Daily Stimulation" seem most strongly

related to mental test performance. However, begi;pliig at twelve months, uProvision

of Appropriate Play Materials" and."Maternal Invalvement with Child" seem. to showthe
e

strongest relationshpips., The\meaning of these findIngs is uncertain. kt may be that

different aspects of home environment are most sa,lient at certain times in development.

It may; an the other hand, suggest that certain'home environment factors interact with

mental capabilities in a complex fashion.' .

. .

The data obtained after twelve months of age seem to indicate that perhaps the

most enriching environmk.0ts Experienced by the children in odr sample may be,charac-
. 1

4,
s

terized as those in which a mother (or some othef:primary caregiower) provided the

infant with a variety of age-apprdpriate learning mater:ialsAan'd wh9 lffbwie

consciously encouraged developmental ayances by talking to, looking at and otherWise

positively responding and attending to her child. '

In this study, as in the case with other correlational studies, several different

hypothe&es may be considered as plausible explanations of the results obtained:.

.( a) a stimulating environm ent produces a bright child, (b) a bright child causes

/those in the environment to react in a more stimulating fashion,( c) some third
I

factor affects both the child and the chilM's environment, and (d) various types of

children Interact differently with certain types of environments. Experimental

.%investigation, or perhaps-cross-lagged correlational analysis or path analysis, must4
/

be conducted to determine Which orthe four is the most plausible for each of tfie

home environment variables assessed by the Inventory.

a
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For the present, for 'those who are of the, opinion that the environmental forces

assessed with the Inventory of Home Stimulation_play primarily a causal role in develop,

ment, the Invltory has the potential for use tn, the differential diagnosis of strengths

and weaknesses present in an infant's environment --,thus assisting those concerned with

prevention and remediation in tjlir task of designing intervention strategies.

.4

"S
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TABLE I

Characteristics- o

Family Data (N=77)

Welfare - 31, Non-welfare- = 46
Fatherabsent - 21, Father present - 56
Maternal Education ,(Avg. Ng. of 'yrs.).-
Paternal Edudation (Avg. No.'df yrs.) -
Paternal Occupation (wide .range Of empl

average ,about skil

the Sample')

Child Data

4 :

12.1
12-.9

oyment, but on the
led labor to sales.)

Black males:- N = 29, XDQ = 94.4, S. D. = 217
:White males: N.= 15,:30(1.-1.- 104.1;DS.D. = 10.7
Bldck females N = 21, )114 = 104.9, S: D. = 17.3
White femalei:If = XDQ = 102.6,, S. D. = 22.6

17DQ in
infants.when

":1 Index of the

4

ae

401

. i - . \
A , , al

this table refers to the average score obtained by the
tested at six-months of age with theAental Development
Bayley Scalesiof Infant Development. (Bayley, 1969)' 'c

21

10

,91
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TABLE 2

Correlations betheen six-month Inventory of Home Stimulation scores.and
Mental Test Scores gathered at six, twelve, and thirty'ibc months

'HOME ENVIRONMENT VARIABLES

I. Emotional and Verbal Res"ponsivity of
Mothef "I-

II. _Avoidance of Res 'fiction and
Punishment

MENTAL TEST SCORES
6-mOnth 12-month 36-month

Bayley MDI . Bayley MDI Bineti(

-.008 .093 .254* .

.005 .039 244*

III. Organization of Physical and
Temporal Environment %224 .263 %402**-

IV. Provisiorr Appropriate Play
Materials .146 .067 .408 **

V. Maternal Involvement with Chilg

. VI. Opportunities for Variety.in
Daily Stimulation

.061 - .903 .325**

,

.204 .158 .305**

Total Score .141
f
156 .500**

Multiple Correlation) .313** .301* .537**

1 This/represents the correlation of all subscores with mental test scores.

;

* 14(.05
**P < .01



TABLE, 3
...-

Correlations between 12-month Inventory of Home Stimulation scores and
. Mental Test scores gathered at twelve and thirty-six months

I.

II.

)

HOME ENVIRQNMENT VARIABLES

Emotional And Verbal .pesponsivity of
Mother.

Avoidance of Restriction. and Punishment
)

I

12-month Bayley

MENTAL TEST SCORES
ao

-month BinetMDI

+
. .176

.008

.387**
#,.......

.241*

:

'III. Organization of Physical and Temporal
Environment - .241 389**

IV. Provision of Appropriate Play Materials .353* .561**

V. Maternal Involvement With Child .218* . .468**

VI. Opportunities for Variety in Daily
, Stimulation .054 ;.283*

Total Score .252* .551**

Multiple'Correlation
1

'.400** .588**

1 This represents/the correlation of all subscales with mental test scores.

*P .05
**P <.01

r S.

c! 1 5
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TABLE 4

. -, 1 #
,

Correlations between twenty-four month Invertory of.Uome Stimulation scores
and' Mental Test scores atathirty-six months .

A .-$

f

.
N,

Home Environment Variables )
-Mental Test Scores

'c'
, . 36-month Binet:.

. .

' I, Emotional and Verbal Reiponsivity of . .

-Mother .
y :495**

. 1.1.. AvoidaLe of Restriction and Punishment
Or.

.406** g...-

,
III. Organization of Physical and Temporal

,
`5

Environmeht . .413**
.

,

1IV. Pr5vision of 'Appropriate Play Materials + f'.635**
..,

V. Maternal I tInvolvement, Chid .545** 4
i

. VI -. Opporlunities for Variety in Daily
Stimulation . _, ;499**

P

Total Score'

Multiple Correlation 1

.695**

.718 **

"IP

a
....

,
.

1
This, represents the correlation of all subscales with mental
test scores.
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Correlations between 6-month Bayley MDI, 12-month gaYley MDI, and 56-month
7 Stanford-Bnet scores
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In contrast to the large array of instruments available fpr the measurement

of individual differences in children, there Piave been almost no techniques available

to p t the precise measurement of the child's home learning envsironMent. The

present study involved the administration of a home environment inventory to a sample

,of 77 mothers and infants., Home inventory data was then correlated with infant

developm nt over a period &of thirty months. Obtained correlations wer in general
\I

higher %than, those typically' reported relating infant tests or parental education

level to,:chi hood IQ, thus demonstrating the utility of the home environment* .

inventory.
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