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Abstract

The purpose of this investigation was to relate specific aspects
of the pre-school home environment to variability in educational
functioning. A factor amalysis of a 120-item home environment inventory.
administered to mothers of 1206 five year old Educational Follow-Up
subjects yielded 12 stable factors. These factors were used as
predictors of educational functioning at ages five through seven in a
longitudinal double cross-validation design.

Predictions based on home environment factors were contrasted with
predictions of ‘the same outcome variables based on a global rating of

“.socioeconomic status (SES) to ascertain whether general SES or specific

‘family history data was a stronger predictor of educational functioning.

The effect of SES was partialled out of the correlations of the major
family history factors with the outcome variables to see how SES
dependent family history data were. The results could be summarized
as follows: -~ _

1. Before cross-~validation, in the majority of instances (71 percent

- for boys and 100 percent for girls), educational functioning was

significantly more accurately predicted from family history factors
than from SES.

2. After cross-validation, (29 percent of the time for boys and
86 percent of the time for girls), educational functioning was
significantly more accurately predicted from family history factorc
than from.SES. -

3. The family history factors most highly associated with the
Metropolitan Achievement Tests and Illinois Test of Psycholinguistic
Abilities were school-related activities at age five and reading
background of the child.

4. The family history factors most highly associated with the
Wide Range Achievement Test subtests reading, spelling and arithmetjic-
were school-related activities at age five and reading backgrounds
of the mother, siblings, child and father.

5. The family history factors showing little assouiation with
educational functioning were parental agreement about child-rearing
practices, breakfast regimen, child's TV viewing habits and age of
earliest home responsibilities.

6. With the influence of SES partialled out of the major family
history factors, a strong relationship with the outcome variables
remained for the factors involving school-related activites of the
five year old and reading background of the young child.
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USE OF FAMILY HISTORY DATA TO PREDICT EDUCATIONAL
1
FUNCTIONING FROM AGES FIVE THROUGH SEVEN

Patricia HB. Krus and Rosalyn A. Rubin

University of Minnesota

A child's home environment has been postulated by psychologists
and educators to have a strong effect cn educational }unctioning with
a good deal of the variability in educational achievement between

f .

children being ascribed to differential home backgréunds. The report

" on Equality of Educational Opportunity (Coleman, Q956) concluded that

the effects of school staff and facilities on achieQement are not as

t

large as the effects of family background. The impiication df this

1

finding is that equality in achievement cannot be attained through
improve@ent of schools alone, but rather what seemsiindicated is an
improvement of the child's total'environment, schoolyand home.

.The relationship between home environment and;educational

achievement has been explored largely by correlatingfgeneral socio-

%déical constructs with educational achievement measures. Although
1 . _ ;
The research reported herein was made possible primarily
by a grant, OEG-32-33-0402-6201, from the United States
\\ Office of Education, Bureau of Education for the Handi-
. capped, Division of Research. Data were also nade avail-
' able from the Minnesota branch of the Collaborative Pro-
ject, supported by the National Institute of Neurological
Diseases and Stroke (Public Health Service grant Ph-43-
68-9). Computer facilities were made available by a
grant from the University of Minuesota Computer, Center
grant UN-30-146-038. Additional supp»ort was obtained

from a fellowship from the Eva 0. Miller estate.
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there are moderate correlations between sociological comstructs and
educational achievement, the fact that these relationships exist in
no way exPlains how the relationships operate. It is not possiﬁle
to go from these correlations to recommendations to parents or
pre;chool teackers about specific environmental characteristics that
facilitate develbpment.

What is necessary for such recommendations is a breaking down
of the specific charactefistics of Fhe'hbme environment which, though
intercorrelated with socioeconomic status, are more directly
associlated with the educational outcome variables measured in the
child. Then, predictions gnd‘remedial action could be undertaken on
the basis of particular deficits in the home environment rather than
on the basis of low social class standing. Further, specific
characteristics within the home environment should ideally be related
to educat oéal outcome variables measured repeatedly over time to
ascertadin the magnitude and consistency of early home effects as the

“
school environment begins to have its influence. 1In this study,
specific hoine environment characteristics are identified and related
to selected educational outcomes over a three-year time span.

The purpose of this investigation was to explore gﬁe relation-
ship between information pertaining to pré—school family and home
environment with educational achievement ét ages five, six and seven
on the same group of youngsters. Specific characteristics within
the hcue environment were related to variability in educatioéal\\

functioning with and without the influence of general level o?



socioeconomic status to ascertain which aspects of the home are -
important for educational achievement across social class and to
cont;ast the utility of predicting :ducational achievement from home
factors and from general socioeconomic status.

The Reading Environmenﬁ Inyentory (REI) (French, 1965) was
completed when a trained examiner interviewed the mother in her home
the summer ' of the year the child turned five years old. Data selected
from the inventory for furtheraexamination included information about
the presence of reading materials in the home, the reading backgrounds
of all family members,‘the five year old's liking school-related
activities such as coloring, cutting and pasting, the child's TV
viewing activities, and parental agreement about child-rearing
practices. The educational outcoimes included the Metropolitan
Readiness Tests (MRT) and the Illinois Test of Psycholinguisfic
Abilities (ITPA) at ages five and six, and the Wide Range Achievemént
Test (WRAT) subtests: reading, spelling and arithmetic at age seveﬁ.
Hypotheses

1. It was hypothesized that the factor structure of the REI based’
on subjects born in 1960 and 1961 would be similar to the factor
structure yielded by analysis of the scores of subjects born in
1962 and 1963.

2. It was hypothesized that there would be a sex difference in
the effects of home environment on educational outcomes.

3. It was hypothesized that among the family history factors, a

reordering over time was expected such that variables pertaining



directly to the child, rather than to his parents, would become
most strongly related to the later criterion variables.

5. It was hypothesized that upon double cross-validation; the

e

shrinkage of the multiple corfelétion coefficients would beﬁsmall.
6. It was hypothesized that family history data would show a

strong relationship with intellectual and educational outcome

variables aféef the influence of socioecgnomic status was partialled

out,

PROCEDURE

Subjects

The population out of which the present study's sample was
chosen consists of 1559 participants in the Minnesota Educational
Follpd—Up Stﬁdy, a prospective longitudinal investigation of educa—.
tional outcomes associated with conditions of the family, pregnancy,
delivery, infancy and childhood (Baiow, et al, 1969). Studies have
shown thaﬁ although the subjdcets were not initially chosen in a
random fashion (all pregﬁantvwomen at the University of Minnesota
bﬂospital from 1960 to 1964 were encouraged to participate), the
Minnesota subjects are esgentially normai on measured of socioecon-
omic status, medical characteristics, neoﬁatal neurological
abnormalities, proportion of birth anomalies, iﬁtélligence, preschool
language development, school readiness and-school aaﬁievement
measures {Ireton, Thwing & Gravem, 1970; Rubin & Balow, 1968).

Four of the five birth year groups of Educational Follow-Up

_subjects were administered the University of Oregon Medical School

Y



Reading Environment Inventory (REI) (French, 1965). From these
- 1215 subjects, 1206 subjects were selected for inclusion in our ‘ :
sample based on selection criteria of a completed family interview
and participativu in the project until age seven. Of the 1206
subjects meeting the selection cfiteria, 49.7 pefcéné or 599 were
boys and 5CG.3 percent or 607 were‘girls. They were all bqrn between
January 1, 1960, and December 31; 1963. This ggoup appears to be
an essentially normal group that does not deviate from the samples
used to norm the instruments used in this investigation. Table 1
_presénts the means, standard deviationé and size of our sample
~and fhe published norms of theyeducatibnal tests used in this
investigation. -

Method
The summer of the year in thch the study child turned fi;e
years old, a trained examluer aduinistered the REI tb:mgthers in
their homes. The interview is a 120-item, highly structured
interview in which the exéminer reads the question verbatim, the
. mother verbaily responds and the fesponses are immediaﬁely co@ed
into pfedesignated response categories. The interview takes about
an hour to administer.
During the same visit, the study child was adminisﬁered the
Metropolitap Readiness Tests (MRT) and the Illinois fest of Psycho-
linguistic Abiiities (ITPA). These tests were readministered a

year later when the chilé was reaching six years of age._ At age

seven, the study child was administered the Wide Raﬁge Achievement



Pre-K MRT
Pre-K ITPA
Pre-~1 MRT
Pre~1 ITPA
WRAT Reading
WRAT Spelling
WRAT Arithmetic

SES

Our Sample

Mean

28.0
58.7
53.0
72.8
34.0
24.0
20.4

52.0

14.0
11.5
17.0
11.8
12.0

5.1

3.5

18.2

Test Norms

Mean

Not
60.0
45-63
72.0
34.0
24.0
20.0

50.0

SD

Available

Not Available
Not Available
Not Available
Not Available
Not Available
Not Available

Not Available

Table 1. Means and standard deviations of our sample and the published

test norms on the criterion variables.



Test (WRAT) subtests: reading, spelling and arithmetic at University

Hospital by a trained psychologist.

Procedure fo; data analysis

At the outset, the sample was inided into half by birth year
(Rubin, 1972). By birth year group, the items on the REI retained
for further inveFtigation were factqr analyzed, using principal agis
factor ana%ysis with Kaiser normalizaﬁion and Varimax rotation to
simple structure, ‘With the resulting factor-item matrix, factors
with eigenvalues gfeater than 1.0 were retained for further analysis.
Factor score variates for each subject on each factor were computed
by the summation of scores for items on each faétor.

The factor score varilates &ere used to predict five and.six
year MRT and ITPA ahd‘seven year WRAT subtests with stepwise
multiple regression. Inspection of the multiple correlations
obtained from these predictions arranged in a.tiﬁe sequence from
ages five to sevén revealed the importance of the home environment
for different ages of the child.

| - Within each sex the prediction formulas obtained from the
stepwise multiple regressions of the family history factors
predicting the outcome variables based on tﬁe first birth year group
were then cross-validated against the second birth yeér group and
vice versa. This double cross-validation design revealed the
prédictiVe efficiency of using the information ébout the home
environment to predict educational outcomes on a group different

from the one that was used to develop the prediction equation.



. RESULTS

Factor Structure of the REI

Comparison of the factor structures obtained on the two
irth ycar groups rendered 12.stab1e factors with eigenvalues
ﬁygreater than 1.0.( Six factors dealt with informationiabout the
study child, four with the parents, one with siblings, and one
dealt with~¥eading materials in the home. Table 2 presents the
items by factor, common and total eigenvalués and variance accounted
for.h These factors were used in stepwise multiple regression as

predictors of educational functioning.

Sex Differences

There were sex differences significant at the .00l level for
two factors févoring gifls enjoying readiug énd being read to more
than boys,\ghile boys speﬁt more time watching television than
girls. Table 3 présents the meané? standard'deviations, numbers,
t-tests and probability levels comparing boys and girls on the
family history factors. In view of these differences, the remainder

of the analysis 1s reported by sex.
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1

Educational Qutcome Variables, Fami;zfﬂistbry Data and;Socioeconomic Status
" s > - B
It‘was found that in the majority of instances, family history
factors were stronger than éociogconomic status (SES) in predicting

" the outcome variables. Tables 4 and 5 present the developmentéi

1To" ascer'tain o
the statistical significance of the difference between the multiple
correlation of faﬁily history factors and an outcome variable
vexsus the simple correlation of SES with the outcome variable,
the following formula by Hotelling (Walker & LGV: 1953, p. 257)

was employed:
/N -3)Q +l:xy7
2 _ r2

t = : .
(r, xy " ¥ xz yz ¥ Wy Ty,

cryz)

where x = family history data from 12 factors
y = socioeconomic status -
z = outcome variable

Basically, this formula ascertains the probability of the

two correlations (family history with one outcome variable x
versus socioeconomic status with the same outcome) being
significantly different, taking into account' the inter-
correlations of all three variables- (family history and

SES, although both are considered to be independent

variables, do correlate with each other).

This formula was designed for zero-order Pearson product
moment correlations which can range between -1.00 to +1.00.
While the SES-cutcome variable correlations are simple
correlations, the family history-outcome variable correlations
are ‘multiple correlations which range from .00 te +1.00. A
statistical procedure for this multivariate situstion has
not yet been developed. However, based upon persomal
communication on January 21, 1974, .with Drs. Donald MacEachern
and Raymond Collier, University of Minnesota statisticians,
and Dr. Ralph Bradley, University of Florida statistician, it
- was decided that it would be acceptable to employ Hotelling's
t-test even though the assumption of the distribution of the
correlations was violated. Because of the assumption
violation, the test will be highly conservative.

£
.



. BOYS | | GIRLS

FH-OV__ SES-OV t - _p FH-OV __ SES~OV t p

Pre K MRT .46 .40 1.76 .05 .60 .34 7.24 < .00l
Pre K ITPA { .51 .43 2.04 025 .55 .45 2172 005 .

Pre 1 MRT .54 .50 1.16 NS .63 45, 5.48 .001

> Pre 1 ITPA 51 .38 3.53 .001_ .54 .39 4.05 .001

. WRAT reading 47 .30 4.83 .001 .55 40 405 - .00L

WRAT spelling .44 36 2.06 . .025 .52 .40 3.32 .001

WRAT arithmetic .41 .37 1.03 NS . .52 29 6.87 .001

Table 4. With noncross-validated correlations, t-tests of significance of the differ-
ence between family history factors - outcome variable (FH~OV) correlations
versus socioeconomic status-outcome variable (SES-0QV) correlations.
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BOYS . o GIRLS /
FH-OV _ SES-OV t p  FH-OV _ SES-OV t oy
Pre K MRT 43 .40 74 NS .51 T .34 - 4.83 .001
Pre K ITPA .45 .43 .55 NS 40 .45 0 NS
Pre 1 MRT .48 .50 0 NS .59 45 1,76 .091
Pre 1 ITPA .46 .38 1.76 .05 .48 39 2.41 .01
' :
WRAT reading _ 44 .30 3.57 .001 .50 .49 H2'75 . .005
« WRAT spelling .36 \ .36 0 NS Y .40 1.88 .05
: v

WRAT arithmetic .35 .37 0 NS 42 .29 3.56 .001
&

Table 5. yien cross-validated correlations, t-tests of significance of the differ-

ence between family history factors - outcome variable (FH-OV) correlations
versus socioeconomic status-outcome variable (SES-~0V) correlations.

g
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and cross-validated multiple regressions witﬁ tests of %iguifiéance
between predictions by family history versus prediction; by SES.
Before crbss-validation, 71 percent of the time for boysxﬁnd 100
percent of the time for girls, educational fqn;tioning wis more

accurately predicted from family history factors than from SES.

t
|

After. cross-validation, 29 percent of the time for boys And 86

percent of the time fer girls,‘educational achievement was more

accurately predicted from family history factors than from SES.

Socioeconomic Status Dependence of Family Bistory Factor;
| After the influence of SES was partialled out ofa he zk o-
order correlations of the five majqr family history.factd s-with 373 |
cutcome variables, it was found that three of the factors} ere highly
dependent on SES (See'Tablg 6). These three SES-dependenL factors
were mothe:*s reading background, father's reading backgréxﬁd and
presence in the home of readirg materials. The factors tﬁ t
maintéined corfelations with outcome variables at about tﬁe same

. :
strength with SES partialled out were five year old's school-

related activities and young child's reading background.

Cross—-Validation

After the beta weights:for the 1960-1961 boys' sco#Ls were

applied to the data of the 1962-1963 boys and vice versa witﬁ the same
procedure being employed for girls, it was found that the Qﬁltiple‘
correlations were remarkably stable upon cross—vaiidation.;‘Ghiénkage
ranged from one to fou; perceﬁt of the total variance accoé?ted for.
All multiple éorrelations before and after cross-validatioﬁ were

significant at the .001 levél‘(Sée Table 7). ,.

¥,

w4



Five year old's
school-related
activities

With SES
Without SES

Child's reading
background

With SES
Without SES

Mother's reading

background

With SES

"Without SES

Father's reading
background

With SES
Without SES

Presence in the
home of reading
materials

with SES
Without SES

Table 6: Correlations of the major factors with the outcome
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- BOYS ' GIRLS

Cross- : Cross-
Original Validated SES Original Validated
" R R R R
Pre K MRT 46 - 43 .40 .60 .51
Pre K ITPA .51 .45 .43 .55 - .40
Pre 1 MRT | .54 48 | .s0 .63 .59
Pre 1 ITPA ' .51 .46 .38 .54 .48
s ‘ : Lo
WRAT reading 47 A .30 .55 .50
WRAT spelling o b .36 36 - .52 47
WRAT arithmetic 41 .35 .37 52 W42
SES . .55 .51 .55 .50
// .
¢
Table 7. Developmental and cross~validated multiple correlation coefficients

from stepwise multiple regression of family history predictor variates on outcome

variables and socioeconomic status with outcome variables.

SES
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Changes in the Influence of the Child's Past and }hat of the Parents

| as the Child Grows Older

The expectation that factors pertaining directlydpo?the. .
child, rather than to his parents, would become more strongly reiated
to school-related cfitérion variables as tha child grew older was not
confirmed. Supp?rt of this expectation would have been gained if
the correlations of factors 2, 3, 4, 5 and 9 with the educatiénal
outcomes hﬁ? increased with increasing age of the child, while factors
1, 6, 10 and 1l had decreased. Inspection of Tables 8 and 9 does
not reveal any patterns that wopld clearly support this contentiqn.
Rather, what seems to be indicated is that thelﬁajor factors seem *

to be important for every outcome variable. R .

- EDUCATIONAL FUNCTIONING

The facters most highly associated with the pre-kindergarten
and nre-first grade measures of the MRT and ITPA were the five yearv‘
old's school-related activit;es followgd by ;other's reading background
and child's reading background, the latter two having the same stréngth s
correiations. Father's reading background and reading materials in |
the home followed at somewhat less strength. Ihe‘factoréASHOWing no
relationship with the five and six year outcomes were parental agree-
ment, breakfast regiﬁen, TV viewing habits and age of earliest ﬁome

responsibilities. The child's reading background declined slightly - - °

§
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. in strength between the five and six year testing while mother and
father's reading backgrounds increased in strength;

With the seven year WRAT achievement subtests, the highest
Ve .
association was with child's school-related activities followed by : : :

mother's reading, sibling's reading, child's reading and father's _

P
/ .

r §?ing baL«grounds. Again we see that the family's orientation to

\ .

rea\ing is of prime impdrtance in school achievement from pre-kinder-

garten to end of first grade. ‘ : - e

SOCYIOECONOMIC STATUS
The family history factors associated with SES in decreasing order of

importance are mother's and father's reading backgrounds,’ sibling's

"..veading problems, and the study child's early reading background.

Showing no relationship with SES were parental agreement about child-

rearing practices and child's earliest home responsibilities.

STEPWISE MULTIPLE REGRESSION PREDICTIONS OF CRITERION VARIABLES «\“’///ﬁ\\\,,;
FROM THE FAMILY HISTORY FACTORS ' - - C
Using all 12 family history factoms in a stepwise multiple’ o : /

regression solution to predict each of the ten criterion variables,

AN

multiple correlatlons of1.37 to .58 were obtained for boys. (Seg
Table 9). Best predicéed were the five and six year MRT and ITPA.
The variables that were predigted moderately well were the WRAT
éuBtests, |

The predictions for.girls were stronger thaﬁ those for bonys.
The range of multiple prediction correlations was .48 to .63.

Seventy-five percent of the multiple correlations were greater than
RN S 6. )
$
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.50, and thirteen percent were greater than .60. The pfedictions
were all moderately h%gh, but best for five and‘six &éar MRT.

The multiple correlations fqr WRAT spelling and arithmetic were
éomewhat lower than the other multible correlations, although the

multiple correlation for WRAT reading.was quite high.

pE

DISCUSSION

Implications for Education

Practical implications of this research could be relevant

for at least three sources: parents, teachers and res

Perhaps the most obvious finding is confifmation‘of previous
research observations that parents.and the homelénvironmeﬁt d
make a difference in how children perform academically. If pprents
were aware of their potential.influehce, perhaps they codld
encouféged E? consclentiously assess and modify the qﬁélit of the
home environment. Manylparents believe that ﬁhe school can

ameliorate deficiencieSjin the home. While school may be able o
.make remedial efforts, Fhis régearch indicates that the home is
still a potent ‘source of influence on the chiid.

Still other parénts desire to do everythiné in their power

to give their children all possible benefits and oﬁportunities to

. improve their chances in school. m%his reséérch may.provide a focus
for these parents. Certain aspects of the home environmént are
associated with later educational'functioning.v Parents who are

" interested in enhancing later development could be guided by the

findings of/fﬁié study.‘.




23

Reading activities in the home were shown to be positively

- *“\ ‘related to later development. In sdmﬁgﬁbmes readiné is a frequently
.ﬁ%h o _chosen activity. Oné might infer that;young children wh; see thei;
&\\%, | pa#Znts and siblings reading are liﬁely to;exp;ct that.they also

x\‘ will sémeday read. In a home where family me?bers enjoy réadiﬁg,

it is highly likely that the child will be read to frequently by’
| parents or siblings. .

Activities'other than readinghﬁere shown to bé associated w;th,

enhancement of later gducational functioning, namely'school~reiated-

¢ RN S '

tasks such agkéutting‘and pasting,’ knowing color names, the
alphabet and counting. These activities when introduced at an early
age may enhance attention to task since some attention is beneficial

if not necessary for learning such things as colors, the alphabet

J//}/ﬁ\ and numbers. Another factor not directly investigated here but

perhaps crucial is that parents who encourage tﬁese.activi;iés may
well be interacting to a greater é%tént on in avdiffqunt fashion withgtheir”
children than paréAts who show no interest in theée areas.
Another implicatiqn of this research is that these acti&ities
relatéd to later developmen; are important for all children
regardless of social class. The home enviromnment factors are not
activities that are béneficialifor lgwer élass readinessfdeficient
children only. Rathér, school-related activities such as'counting,/
reciting, counting and exposure to reading materialé from before

two years of age through five years of age are beneficial and

importaht for all children.
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There arg'impiications of this research for teachers as well as

-

" for parents. _ Teachers should recognize that the home environment

doés have an impact on children and this impact 1s evident even

4

after the ‘children have attended school for up to three years. It
would seem appropriate for teachers to build on these differences

in the,hoﬁé environment. Some children Qhovfirst enter school

haVe not had exposure to books, reaéing’or the roabulary associated
with these activities. This research indicates that these children
may be at a disadvautage academically for some years after because
of Fhese,early deficdts.

One very important implication of this research for teachers
isﬁthag éérly reading activities relate to later educational
achie;;ment.‘ Early reading e#peri;nces are not detrimental to_the
.child. iIndeedi‘jQS£ the oppgsite is indicated. Effly reading

_‘expérignces are highly Eeneficial for later reading achievement.
Too iong wé ﬁ;ve cégtioned parerts against alicwing their childreg
t; learn words or séonféneously exhibit reading’behavior>before

+

¢ eh;fécﬁé; teaches these activities. :
‘ ﬁost of the factors féupd by'Fhislinvestigation éo be crucial

for thei;hild's éducationai devélopment aré ameQable to manipulation.

Schébl-ielate@ acﬁivitiés b%fthe-five'Year nld were found;;o have tue

highest associtition with all outcome 1'Fiabies. Preschools could,

be encouraged.to incorporaﬁe these kinds of activities in their

-

programs§{/dl- ) .
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Before concluding that television has nc benefit for children,
it should be noted that the data for this investigation were
gathered in 1965 to 1968, befo;e the advant of school readiness

oriented television programs such as Sesame Street and the Electrir

2

Company.

The implication of this investigation for other researchers is
that with a little moéé time and effort than it takes to assess
socioeconomic status, family history data could be collected. These
data not only describe the kinds of experiences the preschodl child
has had at home but these data coula be used to make‘ﬁtedictions
about later academic functioning. The activities found by this
investigation to be important for later deveiopment could be

used as the focus around which to plan school activities.
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