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The Effects of Early Intervention
on Intellectual Development

Frances Camp§e11 & Craig Ramey
Frank Porter Graham Child Development Center

The early intervention project at the Frank Porter Graham Center, like
other such programs, relies on standardized tests of intellectual development
as a primary outcome measure. Standardized tests provide an objective relative
to which the intellectual development of our children may be measured. More-
over, such test scores allow us to coapare the outcome of our program with out-
comes of otﬁer. similar projects aréund the country, using a common frame of
reference.

The aim of our iatervention program has been the prevention of a decline
in intellectual ievel in our experimental grouwp of disadvaataged children. To
date, we have longitudinal test data on 54 children, 28 in the Experimental group
and 26 in thé Control group. The Bayley Scales of Infant Development were 2iven
to the infants at 6, 12, and 18 months of age. This paper deals onlv with the
results of the Baylev Mental Development Index, or MDI. The Stanford-Binet
Intelligence Sc#le was administer:d when the children were 24 and 36 months old.
The 1Q's to be reported are based upon the 1972 norms for the test and are
therefore about 19 points low»r than they would have been hiad we used the previous

norms. All children were tested on all occasions with their mothers present in

a room equally unfamiliar to both groups.

Figure 1 shows the wmean Bavley MDI scores at o, 12, and 18 months and the
mean Binet IQ's at 24 and 36 months for the childrea in the Experimental and
Control greups. wo things are immediately apparent: First, consistent with

previous reports by Bavley (1965), our socioeconomically disadvantaged infants

Q 3




scored within the average range during the first year of l.le; second, the
Experimental group maintained this level at 18 months but® the Control group
showed a sharp declipe in the seccnd year. These results, plus other test

resuits as well, are summarized in Table 1.

——— e . . . o > T T S

The Bayvley MDI scores were analyzed using a 2 (groups) x 3 (occasions)
multivariate analysis of variance of repeated measures design in which group
assignment and age at testing were independent variables and Bayley MDI was
the dependent variable. The results of this analysis are summarized in Table
2. There was a significint main effect for age at testing and a significant
group x age interaction effect. Reanalyzing the age effect for the Experimental
and Control groups separately revealed that there was no change related to age
in the Experimental group but a significant age effect in the Control group.
.i{-tests of the means showed no change from 6 to 12 months for either group,

and a significant change from 12 to 18 months for the Control group only.
These figures are given in Table 3. The Experimental group did not change over
time. The Control group drcpped significantly from the 12 month to the 18 month

test.

We also obtained Bayley scores at ages 6 and 18 months from 14 infants
identified in a random sample of the local community. The families in this
sample were predominantlv middle class and thus their infants form a contrast
group for the disadvantaged infants making up the Experimental and Control

groups.

r~



——— -

Insert Figure 2 ‘about here

The comparison of the results of these Bayley tests are shown in Figure
2. Separate anAiyses of variance for the MDI scores at 6 and 18 months showed
no between-group differences at 6 montﬁs but significant between group differ-
ences at 18 months. _These results are summarized in Table 4. Multiple range
contrasts using the Scheffé procedure showed that the mean for the Control
group differed significantly from the means of the Experimental group and the
generzl population sample (GPS), which did not differ from each other. Inspection
of the means showed that the Control éroup's sc.ores had dropped 13 points from
the 6 to 18 month testing time. The essentiai finding from the infant tests,
then; was that the disadvantaged infants, as a group, tested within normal
limits at 6 and at 12 months. Infants in the Experimental group maintained
that mean level of cognitive functioning through the first half of the second
year at which time they did not differ from an advantaged cpmparison'group.
the GPS. In contrast, by 18 months of age, disadvantaged infants not in the
intervention program showed a significant drop in tested developmental level.

Insert Table 4 about here
The Experimental and Control children have been further tested using the
Stanford-Binet Intelligence Scale at Zi and 36 months. The results cf these
tests are in Table 5, as well as in Figure 1. We thought it best nct to
combine the Bayley and Binet results into one overall group by time analvsis
since it would be difficult to interpret changes over time which involved using
different tests based on differeat normative populations. We compared the two

groups' mean IQ's at 24 and 36 months using t-tests and found celiable differences
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in mean IQ ag both ages for the two groups. At 24 months the Experiﬁental
gréup showed a 1C pecint advantage over the Control group in mean I1Q; this
difference had grown to 15 points at 36 months. Table 6 shows t-tests for
related means. Neither the Experimenta} nor the Control group means changed
significantly over time. Rather, théy maintained tﬁeir relative positions

over the year:'xThese figures are given in Table €.

Insert Tables 5 ang 6 about here.

Taken together, the re ualts of the standardized te;ts showed that the
positive effects of early intervention can be clearly seen by the middle of
the second year of life. Without intervention, a decline in tested intellectual
level was apparent by 18—moqths of age, and although the children in the
Control group continued to decline, the rate was never again so rapid as 1t
appeared to be between the ages of 12 and 18 ﬁonthS. -The period between the

‘-

ages of 12 and 24lmonths appeared to be an important age in the intellectual

A X3

development of the disadvantaged child.

What features in the test performances themselves helped to account for the
differences in tested intellectual levels between the disadvant;ged children in
the intervention program and those who were not? One- obvious question was
whether the children in the day care program behaved differently in the testing
¢ituation from children not in systematic daycare. Child behavior ratings were
made by the testers after each examination using the Infant Behavi&r Record of
the Bayley Scales or the Kohn and Rosma; Test Behavior Inventory (1973) for older
chiidren. At 18 months the Experimental children were rated as moré cooperative
and as less fearful than the Control children. At 36 months the only reliable
difference was that the Control children were rated as more anxious and with-

drawn. Differences in ability to be at ease and to relate to unfamiliar adults
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might be partly responsible for the Control children's relativelf poof showing
on ﬁhe tests. o

We also e.xamined the‘individual. test items to see whether the two groups of
children shqyed differential passing rateg.op particular classes of items. Dis-
advantaged children begin to show deficits at the age when spoken language 1is
beginning to develop and at the age when the tests begin.to require more language
competency. We hypothesized, therefore, that children in the intervention
program might have a language advantage which would account for their superior
test performance.

We classified the 77 Bayley items given at 18 monfhs into four categories
lﬁbeled: language, perceptual-motor, problem-solving,. and imitation. We then
computed the .percentage of children passing each itembsggarately for Experimental
ani Cont;ol groups. Arbitrarily, we required a 20% ﬁiniaﬁm difference in the
percentage passing an item to regard that item as digcriminating between groups.
With this criterion, we found 11 Bayley items on which the Experimental children
surpassed the Control children. Five of the 11 items were language items; the
other six were perceptual-motor items. No items in either the problem—solying'
or imitation categories reéched the criterion of difference we set. On no ifem
at all did the Control group reach the crite}iqn to exceed the Experimental group.

Similarly, the Binet items were examined for group differences. Applying
a like system of classification, we labeled 26 of the 42 items administered at
36 months as language iteufi 13 as perceptual-motor and 3 as mi#ed. Of the
42 Binet items, 17 discriminated between the two groups by 20% or better. Of
these 17, 10 were language items and 7 were perceptual-motor items. On 17 of
the 17 items, the Experimental group exceeded thé Control group. On one item,
repeating 2 digits. the Control children exceeded the Experimental children.

Admittedly, the foregoing is rather informal, but it suégests two points.

First, the Experimental children did appear to have a language advantage over
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the Control group and this may well be one reason why their tested developmental

level remained more stable over. an age range when standardized intelligence tests

<

grow increasinly dependent .upon language competency. Second, and somewh;t less
expected, the Experimental group of children also show an advantage on non-
language items invglving visual-motor skills.

The language advantage seen in the Experimental children at 36 months is
already apparent at 30 months of age when we administer the Verbal Scale from
;ﬁé McCarthy Scales of Children's Abiliti;s. In searching for a brief, well-
standardized measure of language development, we chose the Verbal Scale of the

. McCarthy because it measures both receptive and e#pressive‘language and provi@es

good iorms. Each Scale on the McCarthy permits the conversion of raw scores

0

into Scale Indices with a mean of 50 and a S.D. of 10. At 30 months of age,

the Experimental group had a mean Verbal Scale Index of 49, indicating verbal >

development at’ a rate which was average for the normative group of the test.

The Control group had a mean Verbal Scale Index of 43, 7 points below the mean

Scale Index.

In conclusion, the standardized tests show that the intervention program

+

s at the Frank Porter Graham Center has indeed had a significant influence on the
intellectual development of the disadvantaged children in the Experimental group.
Reliable differences in mean.intellectual test scores were found for the Experi-
- ' mental and.Control’groups at every age past 12 months. While the children in
'Hi, .the intervention program had a relatively stable level of intellectual development

) from 6 to 36 months of age, the Control children showed a drop in {Ptellectual
G%agéglopment by 18 months of age which persisted and tended to grow greater by
N .
a&elkﬁwmonths.
zbﬂére, of course, mindful of the fact that standardized intelligence tests

v

have'!wmn crLticized as being unfair to disadvantaged children, and that poor

perfot!nnce on tests may not truly reflect lack of mental capacity in a disadvantaged

8




: : : L . . _ -7-

e 1
.. >
7 '
3 - -
child. We are mindful, too, that we have a résponsibility to the children in
our Control eroup. For those Control children who earn twe concechitive 10

;
!

scores below 70 we call in the parents for consultation and refer them to

relevant community agencies if they'so desire.

It is well to remind ourselves, too, that not all Control children have

-

shown declines in intellectual level. Nor have we succeeded in preventing

some children in the Experimental program from faltering in intellectual growth.

On the whole, however, the intervention program has significantly enhanced the

children's intellectual and language development.
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Figﬁre 1
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Table 1

standardized Test Results for Experimental, Control
and Ceneral Population Groups

Mean Bayley MDI, Stanford-Binet 1Q and McCarthy Verbal Scale Index Scores
for Experimental, Control and General Population Groups

Experimental Cont=2l GPS
Grgug Group Greup
Test Score Age Mean Score Mean Score Mean Score
o Mos.) e e
Bayley M1 6 105.89 102.82 106 .93
Bayley MOI 12 106.07 105.39 -
Bayley MDI 18 102.71 89.04 106.57
Stanford-Binet
1Q 24 93.68 831.04 -
Stanford-Binet
:Q 3 95 .68 80.60 -
McCarthy
Verbal Scale
Index 30 4£9.22 43.% -



Table 2

Standard!zed Test Results for Experimental, Control
and General Population Groups

MANOVA Results for Bavley MDI's at 6, 127 and 18 months.

Groups (L or () 2.03 2,591 N.S.
Age at testing 12,37 2,5 o0
Group x Age 2.25 2,51 LONK



Table 3

Standardizeu Test Results for Experimental, Control
and General Popuvlation Groups

t-Tests of Mean Differences Over Time for Bayley MDI in E & C Groups

Group Time Period t daf P
E 6-12 -0.55 26 N.S.
12-18 1.22 27 N.S.

c 6-12 -1.10 27 N.S.
12-18 5.70 25 .001
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Table 4

Standardized Test Results for Experimental, Control
and General Population Groups

Analvsis of Variance for 6 Month Bayley MDI Score in E, C & GPS Groups

Source df Mean Squares F L
Betwszen Groups 2 79.12 0.288 N.S,
Within Groups 67 274.33

Analysis of Variance for 18 Month Baylev MDI Score in E, C & GPS Groups

Source df Mean Square F P
Between Groups 2 1673.88 5.63 .006
Within Groups 66 3197.56

Aultiple Range Test - Schef fé Procedure
Subset 1: C X = 89.04

<
Subset 2: E X = 102.71
GPS X = 106.57
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Table 5

Leandardized Test Results fur Expertrentual, Controel
and Genersl Population Groups

-Tests of Mean Differences for Stanford-Binet I1(¢ at 24 & 36 Months and
McCarthy Verbal Scale Index at 30 Months for E and C Groups

Test t df P
Stanford-Binet '24 3,44 51 .001
stanford-Binet 36 1.74 51 .001
McCarthy Verbal

Scale Index 30 2.50 50 .02
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Table 6

Standardized Test Results for Experimental, Control
and General Population Groups

Related t-Tests of Starford-Binet IQ's at 24 & 36 Months for E and C Groups

Group t af ol
E -0.93 27 N.S.
C 1-62 24 N.S.




