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I. OVE:WIEW OF THZ VthBi,L INURiCTION PWJECT

The Verbal Interaction Project (VIP) is the research organization

responsible for the Mother-Child Home Program (110EP). This program is

designed to promote the success of children in mastering the basic skills

taught in the primary grades. The program is aimed at children from

economically deprived families because these are the children most likely

to experience difficulty in benefitting from school instruction. The

Verbal Interaction Project holds that this difficulty stems from insuf

ficient verbal interaction in the child's home environment during his

preschool years. The Mother-Child Home Program attempts to increase the

verbal interaction between family members, especially between mother

and child.

The child enters the hCHP at the age of two and may continue to

receive treatment for two years, or until the age of four. The VIP

conducts intelligence tests before the program starts, after the first

year of the program (Program I) and after the second year of the pro

gram (Program II). These IQ scores help in assessing the program's

effectiveness. Although the ultimate goal of the program is to help the

children perform well in school, the immediate goal is to raise their IQ

level, because IQ is strongly associated with school performance.

The program is delivered to each child individually through ses-

sions conducted in the child's home twice a week. "Home sessions" are

one half hour long. They are conducted by a "Toy Demonstrator" (TD),

who is trained at the Program Center. Each week the TD brings the child

a carefully selected toy, which is the focus of the sessions. The toys

become the property of the child and remain in the home for further use.

The TD uses the toys to stimulate play and verbal interaction with the

child.

Verbal expression organized around play is an important vehicle

for cognitive growth. During play an adult has many opportunities to

introdu.:e new concepts such as form, color, size and function. She can

engage the child in conversation and stimulate his imagination. She
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can encourage him to discuss events and relationships in the games and

in the child's life.

A major feature of the Mother-Child Home Program is the partici-

pation of the mother in the home sessions. We believe that the mother

plays a crucial role in the cognitive growth of a preschool child and

that any program which seeks to promote growth must reach both the mother

and the child. Other family members are also welcome to participate.

The mother has the opportunity to observe and, if she wishes, to

adopt the techniques of verbal interaction used by the TD.. She is given

no specific instructions, but she is encouraged to play with the child

both during and between sessions. The TD retires into the background

in the sessions as soon as the mother is willing to take a major role.

If the mother is receptive, the techniques of the Mother-Child Home

Program become a regular part of the home environment. The Verbal In.

teraction Project maintains that these. techniques help to prepare chile

dren for the demands of formal education.

A

I
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II. ORIGIN OF THL Fad4ILY COGNITIVE PROFILE STUDY

The NCHP has been in operation since 1967 and has enjoyed both

critical and popular success. The families served have been very en-

thusiastic and have in many instances enrolled more than one child in

the vogram.

The current investigator noted that the existence of siblings

among the subjects of the VIP is a potential source of difficulty in

evaluating the effectiveness of the MCHP. The difficulty arises in the

following way.'

After each year of the program the VIP checks the effectiveness

of the MCHP in raising the IQs of the subjects. The t-test is the

tool used to decide whether the increase in the IQs of the subjects

is statistically significant. Every year there has been a highly sig-

nificant increase in IQ among the subjects in Program I(first year)

and also among the subjects in Program II (second year). The effective-

ness of the program is thus confirmed by statistical means, and the

excellent reputation of the program rests in part upon this confirmation.

The t-test rests on certain statistical assumptions. If these

4:r.) assumptions are not met, the results of the t-test will not be valid.

One of these assumptions is that each datum which enters into the t-

test is independent of every other datum. In our case, each subject's
kmagai

IQ gain must be statistically independent of every other subject's

>10 IQ gain.

The assumpCon of independence may be violated because some of

C) our subjects are siblings and we have reason to oupect dependency be-

CI) tween the IQ gains of siblings. The MCHP reaches the child through

the mother. The amount the child benefits from the program depends

on his mother's willingness and skill in applying the techniques of

the MCHP. Because siblings have the same mother, the amount they gain

in the program may be similar.



How can we check whether the gains of siblings are in fact simi-

lar: Oneway is to compute the correlation between the siblings' gains.

If there is a strong positive correlation, subjects who gain well have

siblings who also gain well, and subjects who gain poorly have siblings

who also gain poorly. As.positive correlation would support our assump-

tion that mothers are crucial in affecting IQ gains, and it would also

indicate a need to reassess the statistical significance of the IC gains

brought about by the 14ChP, since it would show that there is dependence

among the gains of the VIP subjects.

The prediction of a positive correlation between gains of sibs

initiatad the Family Cognitive Profile Study. One prediction about the

gains of siblings soon gave rise to others. We predicted similarities

in the IQ gains of sibs because sibs have the same mother. But the

mother's skills may change from year to year. If the IQ gains of sub-

jects depends on the mother's skills in applying the techniques of the

PLCHP, then the more experience the mother has with the program, the more

her children should gain. For instance, when the second child from a

family enters the program, his mother has already had a year or two of

exposure to the program's Techniques. The second child should therefore

gain more during the program than his older sibling did. We therefore

predicted systematic differences in IQ gain between sibs. We called

these predictions the "mother exposure" hypotheses, because they are

based on the premise that continued exposure to the program changes the

mother's behavior toward her chilcaen.

I
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III. HYPOTHA.44:S

We have stated that we expect both similarities and differences

in the IQ gains of first and second sibs. Our expectations of simi-

larities in gains gave rise to one hypothesis; our expectation of dif-

ferences gave rise to three hypotheses. %e will now state each hy-

pothesis formally, give its underlying rationale, and discuss the im-

plications arising from its confirmation or disconfirmation.

Hypothesis I: There is a positive correlation between the gain in IQ

of sibling 1 in his first year of the program' and the gain in IQ of

sibling 2 in his first year of the program.

If the gain of a child is similar to the gain of his sib, then

the gains of the siblings should be positively correlated. The more

similar is the child's gain to the gain of his sib, the stronger the

correlation will be.

A positive correlation between sibs' gains u.ruld imply that there

is some characteristic of the iamily helping to determine the subjects'

gains; this characteristic may vell be the mother's skill in using the

techniques provided by the program. Thus a positive correlation would

tend to support the role of the mother in cognitive intervention.

;. strong correlation in either direction would indicate that

the t-tests computed on gains of subjects in the Verbal Interaction

Project are based on data which are not wholely independent. There-

fore, if we find a correlation, we must try to assess its influence

on the t-test and if necessary adjust the statistical procedures of

the VIP
2
to take the correlation into account.

If we do not find the correlation we are looking for, we will be

reassured about the statistical procedures of the VIP
3
, but we will have

to reconsider our assumption that the mother acts as a mediator be

tween the program and the child.
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The remaining-three hypotheses are concerned with differences in

IQ gains-between siblings. he anticipate differences in IQ gain be-

tween sibs as the mother becomes practiced in verbal interaction tech-

niques. Themotheeeprior experience with the program may make a

difference to the child before, during and after his participation in

the program.

8

Hypo thesis 2: The more experience the mother has had with the Mother- Ilk

Child Home Program, the higher the child's Iq will be before he enters

the program (pretest IQ score)4.

1:14,
In Hypothesis 2 we predict downward diffusion of program effects.

Downward diffusion may be defined as the gain in IQ which a child

experiences as the indirect result of is older sibling's participa-

tion in the program. We expect downward diffusion because the mother

will probably use her new skills with all her children, not just with

the one formally enrolled in the program.

If we find a positive association between the exposure of the

mother t4 the program and the one test score of her child, we may inter-

pret this as evidence of downward diffusion and support for the role of

the mother in promoting IQ gains among her children.

Hypothesis 3: The more experience the mother has had with the program,

the more the child will gain ,durina Program I.

If the mother is more skilled with the second child than she was

with the first child, then the second child should make greater gains

during the program than his older sib did.

If we find a positive association between the mother's exposure

to the program and the IQ gains of her child, we may conclude that the

mother's skills in stimulating verbal interaction improve as a result

of her experience with the program. This finding would also underscore

the importance of the mother's role in the cobnitive growth of her

children.
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,Hypothesis 4: The more experience a mother has with the Mother -Child Home

Program after the child leaves the program, the more of ) ".o gains that child

will retain.

In Hypothesi; 4 1,e preist urarc; eiffq-%on of program effects. Up.

ward diffusion may be defined as the benefit which a child receives from his

younger sibling's participation in the program. We expect better retention

of IQ gains as the result of upward diffusion. If the mother is still

actively involved in the program because her younger child is participating,

we may expect that her skills are increasing or at least being maintained,

whom otherwise they might be forgotten. The older sib should therefore

retain his IQ gains better than a child whose family has no further contact

with the program.
5

i positive association between mother ecposure and the child's retention

of gains may be interpreted as evidence of upward diffusion and is also

supportive evidence for the role of the mother in her children's IQ gain.



IV. NEWT; OF TESTING THE HYPCTHESLS

Subjects.

The data for this study were &awn from the IQ scores of more than 300

children tested at the Verbal Interaction Project. Host of the chilAmmo-ftre

enrolled in the program for at least one year; many received treatment for

two years. Children enrolled in the program will be referred to as "ex-

perimental subjects". hll experimental subjects were tested before entering

the program (pretest) and after Program I (posttest 1)6. Subjects who

took Program II were also tested after Program II (posttest II). Host of

the children were- also _tested several tibias after leaving the program

(Follow-up testing).

tCat

10

host experimental subjects enter the program at age 2. During the first

year the program was in operation (1967-1968), 3-year olds were also admitted.

These subjects were not given the option of a second year in the presser.
7

Children tested at the VIP but not enrolled in the MCP will be re-

ferred to as "control subjects". Four groups of control subjects were test.

ed in the period 1967-1972. The groups were designated Cl, C2, C3, and C4.

All of these subjects were tested initially, as if for pretest. Subjects

in Cland C3and most subjects in C2 were tested again after one year. Some

subjects in C2 and C3 were tested a third time after two years. All the con-

trol subjects were included in the Follow-up testing along with the experi-

mental subjects. Some control subjects had siblings who were also control

subjects; some had siblings in the experimental program.

Organizing the data

The first task of the Family Cognitive Profile Study was to organize

these diverse data in a fashion useful to the study. In order to test the

hypotheses, we needed to identify the members of each family and to record

the experience of each family member with the program. To accomplish these

tasks, the investigator devised a form
e
which identifies the relationships

between family members, what types of experiences they have had wit): the

program, when these experiences took place, and the results of all IQ tests.

Filling out this form was often problematic. The required information



11

Atotott

was not previously recorded in one place and sometimes was not recorded at

all. Often the family relationships were complex; for instance a grand-

mother may have attended home sessions in pince of the mother who worked, or

A cousin may have lived in the house for a while. The forms were completed

with the help of the program staff. Their cooperation was much appreciated.

The data on each subject were then transferred to an IBM card (see ex-
ample on page 36). These IBM cards facilitated sorting of information. For

instance, we used them to find out which families had two children in the
program, which subjects were enrolled in the program for two years, and so
on. The cards were also fed dir-ctly into the computer to calculate correla-
tions and t- teats.

Testing the Hypotheses

Testing Hypothesis I: There is a positive correlation between the IQ gains
of sibs during Program I.

This hypothesis was tested on 36 pairs of siblings, each of whom had
at least one year of experience in the prugrnm.9 We computed the correlation
between the IQ gain of each subject and the IQ gain of his sib and found a

correlation of .17, which is not statistically different from zero.") (See

Figure 1).

Our failure to confirm the first hypothesis suggests that the mother
is not n crucial link between the program and the child. Since the remain-
ing three hypotheses to be tested are based on the assumption that the

mother plays an important tole, there would appear to be no reason to pursue
them. However, because the disconfirmntion of Hypothesis I was so counter-
intuitive, we exnmined the dntn more carefully to determine whether this re-
sult was genuine or artificial.

Results of the inquiry into the fn: lure to confirm Hypothesis 1. We first
graphed our dnt" so they could be inspected more carefully. Figure 1 shows
the scatter dingrnm of the IQ gains of sib 1 (old,fr sib) compnrod with the
IQ gains of sib 2 (younger sib). The nvernge IQ gain of sib 1 (19.3) and
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the average Iq gain of sib 2 (10.8) are marked on the graph, thus dividing it

into four quadrants (see Figure 1). If there were a strong positive cor-

relation between the IQ gains of sibs, most of the data points in Figure I

would appear in Quadrants II and III, and very few would appear in Quadrants

I and IV.

We can readily observe that there are few data points in Quadrant I;

on the other hand, there are several points in Quadrant IV.* These later

points were not predicted by our hypothesis and they account for the low

correlation between the gains of sib 1 mu.: the gains of sib 2.

11

The data points in Quadrant IV represent pairs of siblings where the

older sib did very well in the program and the younger sib did poorly. The

existence of such pairs is surprising. What might account for them? If

we can explain them, we can also explain why we were not able to confirm

Hypothesis 1.

In examining the subjects in Quadrant IV, we found that they have a

distinctive characteristic. In this group of 10 pairs, the younger sibs

started off the program with Ices very much higher than their older sibs'

IQs were when they started the program. On entering the program, the older

sibs had an average IQ of 81.6; the younger sibs had an average IQ of 97.0

when they entered the program. In subsequent paragraphs we will discuss

the difference between the pretest ICS score of the older sib and the pre-

test IQ score of the younger sib; for convenience we will call this dif-

ference "pretest differential" or "pd".

We had already predicted the existence of a pretest differential be-

cause of the downward diffusion of program effects from the older sib to

the younger sib (See Hypothesis 2). We therefore interpreted the pretest

differential which we fund among the subjects in Quadrant IV as evidence of

downward diffusion. In other words, when the younger sibs started their

program, their IQs had already been raised by indirect exposure to the program.
12
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We will now show how downward diffusion, manifested in a pretest dif-

ferential, helps to explain the presence of subjects in Quadrant IV--that

is, pairs of sibs in which the older sib gains well and the younger sib

gains poorly.

Figure 7 shows the relationships between the gains of second sibs and

the pretest differential. when the pretest differential is above 17, the

second sib gains at most 10 points. In contrast, when pd is moderately

high (5-17), the second sibs may gain as much as 40 points. We con-

cluded from these observations that sib 2 will gain little in Program I if

his pretest IQ is much higher than his sib's pretest IQ.
13

The high pretest

differentials found among the pairs of siblings in Quadrant IV may there-

fore explain the low gains of the younger sibs.

we can now explain clearly why we found a low correlation between the

IQ gains of a child and the IQ gains of his sib. The low correlation re.

sultea from the presence of seven subjects
14

who gained many IQ points during

the program and had younger sibs who gained few IQ points. These younger

sibs benefited a great deal from their older sibs' involvement in the pro-

gram, even before the younger sibs entered the program. By the time the

younger sibs were formally enrolled, their I. were 21.3 points higher than

their older sibs' IQs had been wher they entered the program.. This large

pretest differential shows that the younger sibs did most of their growing

before they entered the program. Consequently they gained very little after

they entered the program. Their low gains, associated with the high gains

of their sibs, cancelled out the positive correlation between IQ gains of

the other sibs in the program.

Implications of the failure to confirm Hypothesis 1. The lack of a correla-

tion between the gains of sib 1 and the gains of sib 2 does not necessarily

imply independence between siblings' overall responses to the program. Since

the impact of the program on the younger sib starts before he enters the

program, the number of IQ points he gains during Program I does not accurately

reflect his total response to the program. The total gains of the second

sib include both the gains during the program and the gains prior to the

13
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program. If we could measure the total gains of both sibs we might well

find a correlation between them. Because we cannot measure total gains, we

cannot "raw conclusions about the role the mother plays in promoting the

IQ gains of her children.
15

Our ignorance of the total gains of second sibs does not affect our

conclusions about the validity of the ttests used by the VIP. The data

which are entered into the ttest are the IC( gains experienced during Pro-

gram I. The t -tests will be valid if these gains are independent of each

other. We have seen that there is no correlation between the gains of sibs,

therefore the t-test is free of bias from that source.

Testing Hypothesis 2: The more experience the mother has had with the

bother -Child Home Program, the higher the child's IQ will be before he

enters the program (pretest score).

Hypothesis 2 had already been tested on a subsample of the available

data, namely on the 25 pairs of siblings examined under Hypothesis I. The

older sibs in this sample have mothers who are inexperienced in the program,

while the younger sibs have experienced mothers. Therefore, for these 25

pairs, Hypothesi_ may be rephrased as fellows: "The pretest score of second

sibs is higher than the pretest score of first sibs". When the hypothesis

was tested in this form it was aipported;16 the mean pretest score of second

sibs was 8.2 points higher than the mean pretest score of first sibs.

we also tested Hypothesis 2 in its original form. We compared the

pretest scores of oil subjects whose mothers had not had previous liCHP ex-

perience with the pretest mores of all subjects with experienced mothers.

Our previous finding was upheld.
17

On the average, children with experienced

mothers had a pretest score 6.4 points higher than children with inexperi-

enced mothers.
18

Testing Hypothesis 3: The more experience the mother has had with the pro.

gram, the more the child will gain during Program I.
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The findings in Hypothesis 1 have shown Hypothesis 3 to be false.

Children of experienced mothers gain lees than children of inexperienced

mothers during Program I. This is true because children of experienced

mothers are affected by downward diffusion before they enter the program.

We have seen that downward diffusion promotes Icy gains before the child

enters the program but reduces gains during the prograM.

When we formulated Hypothesis 3, we had no reason to suspect that

downward diffusion would influence gains ch_rilar the program either by in-

creasing them or by reducing them. We assumed that gains during the pro-

gram were independent of prior gains. This assumption has proved false,

ands) has Hypothesis 3.

Testine,Hypothesis 4: The more experience a mother has with the hCHP after

the child leaves the program, the more. of his gains the child will retain.

The data appropriate for iesting this hypothesis have become available

in sufficient quantity only since June 1973. The testing of this hypothesis

has therefore not been carries. out and is one of the important tasks remain-

ing in the study.

Pretest Differential: further analysis

The effects of diffusion as manifested in the pretest differential

emerged as the major finding of the study. The second half of the past

year was devoted mainly to confirming and elucidating this finding. First,

we wanted to establish the validity of the pretest uifferential as an in-

dicator of downward diffusion. It is possible that the differential is a

statistical artifact of some kind and not a reflection of a real change in

children's cognitive processes. We wanted to rule out this possibility.

Second, we wanted to know whether the pretest differential conferred

any ultimate advantage on the second sibs. Did their low gains subsequent

to enter_ng the program balance their high gains prior to entering the pro-

gram, so that in the long run they gained no more than first sibs? Or did
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second sibs with high pretest differentials eventually end up with higher scores

than their brothers and sisters? In other words, does the downward diffusion

of the program exert a lasting positive effect?

Third, we wanted to understand more clearly what makes some children

benefit so much from diffusion and others so little. We wanted to identify

the sources of variation in the pretest differential, which ranges from +39

to -40, a very wide range indeed. What circumstances promote downward dif-

fusion and what circumstances detract?

Fourth, ve wanted to know why the subjects with high pretest differen-

tial did not gain much during the program. Intuition did not lead us to

expect this result. The stimulation of the bother-Child Home Program is of

a very general type, designed to promote growth at any level. Subjects of

a wide range of pretest IQs have been found to benefit equally from the pro-

gram (see Figure 2). Why then should an increase in IQ before the onset of

the program result in less growth after the onset of the program?

We will treat in turn each of the four problems introduced above.

1. Validity of the pretest differential as an indicator of diffusion effects.

The first question which we will pose is whether the pretest differential is

the result of regression to the mean. Regression to the mean is a traditional

argument used to refute studies showing how IQ may be improved (Hunt, 1961).

Because of the historical importance of this criticism, we have taken special

pains to show that the pretest differential is not due to regression to the

mean.

The concept of regression to the mean is a subtle one, which may be

clarified with an illustration. There are few men as tall as 6110". If a

man of this height has a son,the chances are pretty good that he will be

shorter than 6110", This has nothing to do with either genes or nutrition.

It is just unlikely that two extremely tall men would accidentally end up in

the same family, since there are so lbw extremely tall men in the population.

16
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Likewise, a man who is 4'8" tall is very likely to have a son who is taller

than he is. If the father's height is far from the mean, the son's height

is usually closer to the mean. This is the meaning of the phrase "regress-

ion to the mean".

Suppose you wanted to teat the hypothesis that by eating cabbage a man

can insure that his son will be taller than he is. If you collect together

a group of very short men and feed them all cabbage until they have sons,

the chances are the sons will grow up to be taller than their fathers. This

has nothing to do with cabbage.

Likewise, if you collect together a group of children with very low

IQs and subject them to the training of your choice, the chances are that

their siblings will have higher IQs than their own. This may have nothing

to do with the training. It is expedted purely on the basis of the distribu-

tion of IQs in the population.

One way to test whether the pretest differential is the result of re-

gression to the mean or the result of the Mother -Child Home Prlgram is to use .

a control group in which the sibs are tested but are not enrolled in the hCHP.

If we find the same pretest differential in the control group as in the ex-

perimental group, then clearly the pretest differential cannot result from

downward diffusion of the hchr. un the other hand, if no pretest differen-

tial is found in the control group, then pd clearly cannot result from re-

gression to the mean but may well be the product of downward diffusion of

the program.

We have available two groups which might serve as controls for our

purpose. First, among the experimental subjects of the VIP are eleven pairs

of siblings in which both sibs entered the program in the same year. 1#e have

called them "simultAneous pairs". Because both sibs were pretested before

either had enrolled in the program, neither sib could benefit from downward

diffusion. Consequently we do not expect a pretest differential among si-

multaneous pairs. If we find a pr. test differential, this will be evidence

that pd is not the result of diffusion; it may instead result from regression

to the mean. If we find w pd, this will be evidence that pd is not the re-

sult of regression to the mean; instead it may be the result of downward

diffusion.

17
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No pretest differential was found among the simultaneous pairs. The

mean difference between the pretest Igo of first and second sibs is 3.4,

which is not significantly different from zero.
19 We concluded that pd is

not the result of regression to the mean.

The second control group is composed of fourteen control subjects and

their younger siblings.
20 Since the older sibs were not enrolled in the

hail, the pretest scores of the younger sibs could not be affected by down-

ward diffusion. As in the first control group, if there is no pretest difdi

ferential among these subjects we may conclude that pd is not the result of

regression to the mean and instead is likely to be the result Of downward

diffusion.

ho pretest differential was found in the second control group. The

mean difference between the pretest IQs of first and second sibs is 2.6,

which is not significantly different from zero.
21 We concluded once again

that pd is not the result of regression to the mean.

In conclusion, the evidence from control subjects confirms that pd

cannot be explained by regression to the mean and is probably the result of

downward diffusion.

We have found four other ways to show that the pretest differential is

not caused by regression to the mean. These four methods, decribed below,

are all based on comparisons of the distribution of sib l's pretest scores

with the distributioh of sib 2's pretest scores.

a. Nem values of pretest scores. If the pretest differential is purely the

result of regression to the mean, then the pretest scores of first sibs and

the pretest scores of second sibs are samples from the same population of

pretest scores. Therefore, under the hypothesis of regression to the mean,

first sibs are expected to have the same mean pretest score as second sibs.

A significant difference between the mean Iii of first sibs and the mean IQ

of second sibs would then indicate that the pretest differential is not

caused by regression to the mean.
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the have already seen that the mean pretest IQ of second sibs is 8.2

points higher than the mean pretest IQ of first sibs; therefore the pretest

differential is not caused by regression to the mean but is instead caused

inane way by the bother -Child Home Program.

b. Range of pretest scores. Under the hypothesis of regression to the mean

we expect that the range of pretest scores of first sibs is identical with

the range of pretest scores of second sibs. The graphs in Figure 3 show the

distributions of the first and second sibs before and after the first year

of the program and after the second year of the program. Note that the

range of pretest scores of second sibs is much smaller than the range of

pretest scorescf the first sibs. We conclude that the pretest differential

is not caused solely by regression to the mean.

c. Normal distribution of the pretest differential. Under the hypothesis

of regression to the mean, we expect the distribution of pretest differen-

tials to be approximately normal in shape.
22

In the normal distribution the

majority of cases fall at or near the mean and the cases are distributed

symmetrically around the mean. In contrast the distribution of differences

between .sibs' pretests is markedly skewed toward the positive and has only

one case in the range between -9 and +5 (see Figure 6). We conclude that

the pd distribution (cannot be explained by regression to the mean.

d. Relationshi s of pa with other characteristics of the subjects. If the

pretest differential is merely a statistical artifact, then we expect the

pretests of both sibs to relate to their other characteristics in the same

way. For instance, we observe that there is a strong correlation (r..82,

;34001) between the pretest scores of first sibs and their posttest scores

(see Figure 4). This high correlation implies that most first sibs gain

fairly constant amount during Program I, regardless of their initial IQ.

If the pretest differential is a statistical artifact, then the same finding

should hold for second sibs. Second sibs should gain a fairly constant amount

during Program I, and the correlation between their pretest and posttest scores

should also be about .82.

Figure 5 shows the plot of the pretest scores of second sibs in re-

lation to their posttest scores. The correlation between these scores
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(r=.50), while still positive, is much smaller than expected.23 We conclude

that the response of second sibs to Program I is much less constant than

the response of first sibs.

The difference between the correlations is further evidence that the

pretest differential is not caused by regression to the mean. It is caused

by a real diffusion of the program from older sib to younger. This dif-

fusion raises the pretest scores of the younger sibs and also reduces

their gains during Program I, thereby altering the usually constant re-

lationship between pretest and posttest scores.

In sum we have found six sources of evidence that the pretest dif-

ferential cannot be explained purely by regression to the mean.

2. Long range effects of downward diffusion Diffusion increases the pre-

test score of a child but it also decreases his IQ gains during the pro-

gram. What is the long range effect of downward diffusion on IQ level?

Do second sibs end up with the same score, on the average, as first sibs?

Or do they gain some ultimate advantage from downward diffusion? Figure 3

shows the distributions of IQ scores for first and second sibs before the

program starts, after one year inthe program, and after two years in the

program.
24 The graph indicates that the scores of first and second sibs

are virtually identical after one year in the program, but that second

sibs seem to have gained slightly more than first sibs after two years in

the program.

In determining the difference in lc between first and second sibs

at posttest II, we must take into account the fact that some first sibs

and some second sibs have dropped out of the program after a year. In a

subsequent analysis we will restrict our examination to the 15 pairs of

siblings who have both had two years of the program. If we find a signif-

icant difference, we will also examine follow-up data to see if the dif-

ference is maintained.
25 If we find no lasting difference in IQ between

these first and second sibs, we may conclude that intervention at the age

of two is optimal and that earlier intervention would probably result in
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no lasting advantage. Conversely, if we find that second sibs gain more

than first sibs, this would provide evidence in support of those psycholo-

gists nd educators who claim that you cannot start too early in repair.

ing environmental deficits.

3. Factors affectin the size of the retest differential.
26

One factor

affecting the size of the pretest differential is the number of IQ points

gained by the first sib during Program I. When the first sib gains less

than average in the program, the mean pretest differential (0.9 IQ points)

is not significantly different from zero.
27

On the other hand, when the

first sib gains more than average, the mean pretest differential (14.0 IQ

points) is statistically significant.
28

Therefore the level of gains made

by the first sib is related to the amount gained by the second sib before

he enters the program (see Figure 6).

In other words, if the first sib gains more than the average amount

for first sibs, the chances are that his younger sib is gaining at the same

time. If the first sib gains less than the average amount for first sibs,

the younger sib ;spears to be unaffected by the program before he is formal-

ly enrolled in it. This relationship between the first sib's gains during

Program I and the second sib's gains before Frogram I suggests that there

is something in the environment influencing the children's receptiveness.

This environmental factor could be the mother's skill in engaging the

children in verbal interaction.

Another factor which may affect the size of the pretest differential

is the presence of the younger sib at the home sessions during the time

when only the oldersib is enrolled in the program. The hChP has a policy

of including all interested family members in the sessions.
29

Since younger

children may be regular participants in home sessions intended for their

older siblings, it is possible that the heightened IQ of a younger sib at

pretest is due directly to his earlier exposure to the program rather than

to the skills his mother has developed during her prior exposure to the

program. We need to assess separately the effects of the child's exposure

to the program and the effects of his mother's exposure to the program.
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We tried to separate these two effects by comparing younger sibs who

had direct exposure to the program with younger sibs who had no direct ex-

posure to the program before they were formally enrolled in it.
30

Since

subjects start the program at age 2 and complete it at age 4, a sib 3 years

younger than the enrolled child would be too young to participate personally

in the home sessions of the older sib. On the other hand, a sib who is one

year younger than the enrolled child is a toddler when his. lder sib enters

the program, and his presence at the sessions is practically assured. If

"child exposure" accounts for the pd then we should find the pd only when

the sibs are one or two years apart. On the other hand, if "mother exposure"

accounts for the pd, then we should find the pd even when the age difference

of the sibs is three or four years. So far, the evidence bearing on the rela-

tive importance of "child exposure" versus "mother exposure" is inconclusive.

In the future we hope to investigate this question further as more data be-

come available.

as of now, we have some tentative evidence that the mother's exposure

to the program is important in raising the child's I(4. First, children who

do poorly in the program have siblings who do poorly (see Figure 1). Se-

cond, on the average we find a positive pretest differential only when the

first sib has gained more than average in Program I. Both of these observa-

tions suggest that the mother influences her children's response to the pro-

gram.

4. Reductions in the gains of second sibs during Program i as a result of

downward diffusion At first we attributed the low gains of the second sibs

to their high pretest scores. It is plausible that subjects with low IQs

will gain more from the program than subjects with high IQs. Since diffusion

tends to raise the younger sib's IQ to a high level before he enters the

program, his high IQ score on entering the program may explain his low

gains during the program.

Later, however, we discovered that the pretest IQ does not ordinarily

determine the amount gained during the program (see Figure 2). 4 subject

with a pretest score of 120 is just as likely to gain a given amount as a

subject with a pretest score of 60. Therefore we had to account for the

22
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low gains of second sibs in some other way. Two alternative explanations

seemed plausible.

a. Second sibs gain little during Program I because

from the older sibling during home sessions.

b. Second sibs gain little during Program I because

as much as they can before the program.
31

We will discuss each alternative in turn.

of competition

they have gained

t........._11.__ALLa.etitiondlhomesessiens.
When two children in the home are both

enrolled in the program, only one home session is held for both children.

This is true whether both children are in Program I or whether one child

is in Program I and the other in Program II. It is possible that the child-

ren compete for the attention of the mother and the Toy Demonstrator. If

the older child generally receives a greater share of the attention, the

younger child may suffer a reduction in the gains he would otherwise achieve

during Program I.

If competition is an important factor in explaining the low gains of

second sibs, we expect to find low gains primarily in two groups of

subjects. The first group is composed of "simultaneous pairs", or pairs

where both sibs entered Program I in the same year. The second group is

composed of "overlapping pairs", or pairs where sib 2 is in Program I when

sib 1 is in Program II. For both of these groups, the average gain of sib 2

is substantially less than the average gain of sib 1 (see Table 1). This

information appears to be consistent with the idea that the low gains of the

second sib are caused by competition between the sibs during home sessions.

We have previously seen that the low gains of second sibs are associ-

ated with a high pretest differential. If most of the pairs with a high

pretest differential were also overlapping pairs, then it might appear that

the low gains of the second sibs were due to the high pretest differential

when in fact they were due to the competition between the sibs.

23
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It is in fact true that most of the pairs with high pd are *leo over-

lapping pairs (see Table 1). How can we then decide whether the low gains

of second sibs are due to high pretest differential or to competition?

Because all the overlapping pairs experience competition, any differ-

ences in gains among the second sibs in these pairs must be due to something

other than competition. We will divide the overlapping pairs into groups,

according to the size of their pretest differential. If there are dif-

ferences among the groups in the amount the second sib gains, we will know

that these differences are due to pretest differential and not to competit-

ion between the sibs.

Table 2 shows the 13 pairs of overlapping sibs divided into three

groups according to their level of pd. These three groups differ signi-

ficantly with respect to the mean gains of the second sibs.
32

The pattern

of differences is similar to the pattern for the entire sample of 25,

shown in Bible 1.

The evidence in Table 2 shows that a high pretest differential is as-

sociated with low gain of econd sibs even when competition is held con-

stant. We conclude that competition between the sibs is not responsible

for the low gains of second sibs.
33

b. Inherent limits on IQ gain. Our remaining hypothesis suggests that a

child can be stimulated to only a limited amount of IQ gain within a given

period. The younger sibling, having achieved most of his allowable in-

crement before he entered the program, can gain only a few more IQ points

during his first year of the program. We have no evidence by which to con-

firm or refute this hypothesis. It would be worth pursuing because of its

obvious implications for the theory of cognitive development, but such an

investigation wouid take us outside the scope of the Family Cognitive Pro-

file Study.
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V. SUMMaY 4IND DISCUSSION OF RESULTS

Our study began with two questions, one about the validity of the

statistical procedures-of the VIP and the other about the importance

the VIP ascribes to the participation of the mother in the MCHP.

Our findings have supported the statistical procedures of the VIP.

However, we have encountered methodological obstacles in investigating

the role of the mother in the MCHP. So far we have been able to confirm

only one of our four hypotheses relevant to this issue. Specifically,

we were able to demonstrate that when the subject's mother has had prior

exposure to the program, the subject enters the program with a higher

pretest score than expected. For example, the second sib to enter the

program has a pretest IQ about 8 points higher than the first sib. We

called this difference between the pretest score of sib 1 and the pre-

test score of sib 2 the "pretest differential" andawribed it to down-

ward diffusion of the program from the older sib to the younger.

Further investigation of the pretest differential revealed that

it occurs maihly when the gains of the first sib are higher than average

during Program I. This finding suggests that circumstances which promote

IQ gain, such as the mother's skills at stimulating verbal interaction

with the child, also promote downward diffusion.

The existence of downward diffusion suggests that the mother

learns skills from the NCHP which she uses in her interaction with

all her children, even those not enrolled in the program. Thus a child

who is not enrolled in the program may gain IQ points because of his

mother's exposure to the program. On the other hand, he may gain IQ

points because he is informally exposed to the program when he

participates in the home sessions intended for his older sibling.

If this is so, downward diffusion could be the result of "child exposure"

to the program rather than of "mother exposure". Up to now we have not

been able to discover whether downward diffusion is more influenced by

"motNer.exposure" or by "child exposure". Whatever we may discover, it

is certain that a child who is not enrolled in the program may nenethe-

lesstenefit from it. This is the most important finding of the study.

25
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Host of the questions generated by the Family Cognitive Profile Study

have now been examined. However, some important problems remain to be

investigated.

In the coming year, our first task will be to test Hypothesis 4.

This hypothesis predicts that first sibs are helped to retain their gains

by the continued involvement of their families with the bother -Child Home

Program. The data needed for testing this hypothesis have been available

in sufficient quantity since the completion of Follow-up D (1972-73).

The new data gathered in 972 -73 will also allow us to compare the

IQ scores of 15 pairs of tirst and second sibs, each of whom had two

years experience with the program. From this comparison we hope to

discover whether downward diffusion has any lasting effects on the IQs

of second sibs.

Because some of our past conclusions arise from post-hoc analyses

of the data, a replication of the study is essential to validate our

findings. In 1972-73, eleven second sibs :altered the program. We

expect that we will have enough additional second sibs in 1973-74

to replicate the Family Cognitive Profile Study.

These new data will also be used to discriminate between the

relative importance of "mother exposure" and "child exposure" in

determining downward diffusion.

After completing the above tasks, we will prepare a report of

the study for publication.

26
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Table 1

Gains in Program I according to level of pretest differential

gain of gain of pretest

N sib 1 sib 2 differential

High pd 7 20.0 3.1 25.3

Moderate pd 9 21.4 21.9 11.7

Low pd 9 16.6 10.4 -8.7

Table 2

Gainsia Program I within the "overlappiT.g" group, according to level of

pretest differential

gain of gain of pretest

N sib 1 sib 2 differential

High pd 5 21.6 3.6 27.0

toderate pd 4 21.8 15.3 12.8

Low pd 4 21.3 10.3 .2
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Example of I& card format for data from the FamilY Cognitive Profile Sheet

Columns Data

1-7 First four letters of subject's surname

8-13 Case number

14-17 General IQ pretest score

18-21 Verbal IQ pretest score

22-25 General IQ posttest I score

26-29 Verbal IQ posttest I score

30-33 General IQ posttest II score

34-37 Verbal IQ posttest II score

38 -41 General IQ Follow-up I score

42-45 Verbal IQ Follow-up score

46-49 General IQ Follow-up II score

50-53 Verbal IQ Follow-up II score

54-55 Treatment condition

56-57 Numbers of years in experimental program

58-60 Age of entry into program

61-62 Number of older sibs from family in program, including self

63-64 Number of sibs in program from family, including self

65-66 Irregular program experience

67-68 Index of mother exposure to program at present

69 Index of mother exposure to program at Follow-up II

36
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Footnotes

38

1. We chose the gain in the first year rather than the gain over both years

because the number of sibling pairs where both sibs had two program years is

quite small.

2. The statistical significance of the IQ gains of VIP subjects is very high

and has been repeatedly demonstrated over six years. It is very unlikely that

even a strong correlation between sibs' gains would have such a large effect

on the significance level as b shake our confidence in the effectiveness of

the MCHP. First, the proportion of subjects who are not the first in their

family to enroll in 'CRP is small (less than 257). Second, most of the second

sibs entered the program in a later year than their corresponding first sibs.

Since t-tests are done on a yearly basis, the chpendencies among sibs thus sep-

arated in time will not affect any individual t-test. However, the dependency

between sibs will then affect the independence of the ieveral t-tests, which

have been treated as independent replications by the VIP. If there is de-

pendency in the data across the years, the replications are not independent.

Once again, the consequences for our assessment of hChP effectiveness are

likely to be minimal.

If the consequences of dependency are likely to be minimal, we may ask

why we pursue the question. First, we want to have a cogent answer for

critics who may bring up this question, and second, the issue hss interesting

theoretical implications.

3. A nonsignificant correlation does not exclude the possibility of a

dependency which is non-linear in form. The correlation coefficient measures

only straight-line relationships.

4. In Hypotheses 2,3, and 4, the child's IQ gains are related to the mother's

experience in the program. The mother's experience was quantified in terms

of an "index of mother exposure". Such an index was thought necessary in

order to place all the data on a continuum, because a mother's exposure to

the program could be composed of several different types of experiences, and

in differing amounts. She could have several children in the program (as

many asfour children from one family have been in the program). She could
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join the program as a Toy Lemonstrator. She could have several children

coming to the program center for follow-up testing. She could have children

being tested as controls. To equate these experiences for purposes of com-

parison, the investigator devised an index of mother exposure. There were

several versions, ranging from a simple dichotomy (no previous contact/some

previous contact) to several more complex types. We started with the simp-

lest index, since it is the most understandable and requires the fewest assump-

tions, though it is also the most wasteful of information. We felt that re-

finements could be added as necessary and desirable.

5. If we expect diffusion of program effects to siblings who art experi-

mental subjects, we must also expect diffusion to siblings who receive no

direct treatment. There is very little information in the Verbal Interac-

tion Project about the Dip of untreated siblings. There have been a few in-

stances where first sibs were control subjects and younger siblings later en-

tered the program. This happened in two control groups. First, the ori-

ginal control group for the Verbal Interaction Project (designated C1) was

sacrificed in the interest of human relations and was enrolled in the pro-

gram the second year it was in operation. Several of these subjects have

had second sibs in the program. Second, the original plan of the VIP was

to have a set of ten four-year-olds in the program. These subjects were

pretested and then eliminated from the program because it was discovered

that they were also enrolled in a Headstart program. In 1971 the VIP de-

cided to dO follow -up testing on these subjects as a natural control group

(designated C
4
). Light of these subjects had younger sibs who were ex-

perimental subjects.

The C
1
group cannot be used to study upward diffusion because by the

time the second sib enrolled in the program the first sib had also received

treatment. The C
4

group is too small to make a meaningful comparison be-

tween subjects with younger sibs in the program and subjects without

younger sibs in the program.

The VIP is no longer accepting third and fourth sibs into the program,

but these younger sibs are being tested on the same schedule as experimental

subjects. Four such children were tested in the year 1972-73. Eventually
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these subjects may provide data useful for the study of diffusion.

At the beginning of the program, before the details of the family

relationships among experimental and control subjects were clear, it was

hoped that a direct study could be made of diffusion to untreated siblings.

Since the necessary data are not available, our beat evidence for the

existence of diffusion effects must come from siblings who have been

experimental subjects. For instance, if we find a statistically reliable

difference between the pretest scores of sibs, we may take this as in-

direct evidence that program effects do diffuse to untreated younger sibs

of program subjects.

6. Some children who were pretested did not stay in the program through

the first year and therefore received neither posttests nor follow-up tests.

40

7. In 1967, four-year-olds were also pretested but were excluded from the

program after it was discovered that many of themiere enrolled in a Head-

start program. These four-year-olds were later included in follow-up testing

as a retrospective control group (C4).

8. Form #136: Profile of Family Member Interactions with ECHE.

(Eae the example on page 37).

9. These Fairs exclude third and fourth sibs, and also families where

the circumstances were considered so atypical as to change the basic

relationships between the program, the mother and the child. An sample

is a family where the mother attended home sessions with the first child

and the grandmother attended home sessions with the second child.

10. The significance levels of the correlations quoted in this report

were assessed by a method of randomizing which allows us to avoid making

assumptions about statistical characteristics of the sample.

11. The lack of data points in k,uadrant I partially confirme Hypothesis I,

in spite of the overall low correlation.
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12. If the pretest differential is the result of downward diffusion, then the

pretest differential should occur only when the second sib entered the program

1q ter than the first sib. This is so because, in order to be affected by

diffusion, the pretest of the second sib met take place after the first sib

has been Exposed to the program. When the sibs enter the program simultan-

eously, downward diffusion, and hence pretest differential, is precluded

automatically. ileven of our 36 second sibs entered the program the same

year as their older sibs did. We have called these eleven pairs "simultaneous

pairs". In our further examination of the pretest differential and its

consequence for IQ gain, the 11 simultaneous pairs were excluded from our

sample, leaving an N of 25.

13. We substantiated these observations by the following statistical

procedure. We used the "cum rule" (Bryson and Phillips, 1973) to divide

the distribution of the pretest differential objectively into high, moderate

and low categories. The Kruskal-Wallia analysis of variance by ranks was

used to test the hypothesis that there is an overall difference in I. gains

among the second sibs in the three groups (N=7,9,9). The hypothesis was sup-

ported at the .05 level. The Mann-Whitney U test was then used to lest the

difference between the high pd and the moderate pd groups. This difference

was significant at better than .01. The mean gain of first sibs in each

group is shown in Table 1.

14. bxcluding simultaneous pairs.

15. We attempted to get an independent estimate of pretest IQs of second

sibs in order to measure the correlation between sibs' gains independent

of downward diffusion. Our independent estimate was based on the assumption

that siblings' pretest IQs are more similar to each other than to other

children's IQs. This assumption was not well founded. We based the

assumption on the observation that, in the control groups of simultaneous

pairs, the mean pretest score for first sibs is the same as the mean

pretest score for second sibs. We then mistakenly generalized this finding

to individual pairs of sibs. In fact there is no evidence that siblings in

this program have similar IQ scores prior to contact with the program.
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16. The Wilcoxon matched-pairs signed-ranks test was used to compare the

pretest scores on first sibs with the pretest scores of second sibs. The

difference was significant at better than .01.

17. There were 145 experimental subjects whose mothers were new to the program.

There were 31 subjects whose mothers were experienced in the program. We used

the randomization test for two independent samples (Siegel, 1956, page 155) to

test the differences between the pretest scores of these two samples. The

difference was significant at better than .025.

18. The two samples are not independent of each other, so the similarity is not

surprising. However, it does increase our confidence that results obtained from

the sample of 25 pairs of sibs are representative of the entire sample of VIP

subjects.

19. The sign test was used to compare the pretest scores of first andscond

sibs in the eleven simultaneous pairs. Six of the eleven 'pairs has a positive

pretest differential. This proportion is not statistically significant.

20. These pairs came from three groups. Eight older sibs came from a group of

controls (C
4
) constituted retrospectively. These were the four-year-olds who

were originally enrolled in the hCHP in 967, pretested, and then dropped from

the program. They were not tested again until 1971. The second sibs of these

subjects were all experimental subjects. Three of the remaining pairs came

from the second control group (C2) constituted in 1967. The remaining three

pairs came from the control group (C3) constituted in 1969 to test the effect

of providing top; without home sessions.

21. The sign teat was used to compare the pretest scores of first and scond

sibs in the 14 control pairs. Eight of the fourteen pairs have a positive

pretest differential. This proportion is not statistically significant.

22. A distribution of differences generated by random pairings of tb samples

such as the pretest scores of first and second sibs, should be approximately

normal in shape if the pretest distributions are normal. IQ distributions are

expected to be normal by definition, and our sample distributions are not

markedly deviant from this expectation.
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23. We may ask ourselves how important is the difference between a correlation

of .82 and a correlation of .50. This may best be understood in terms of the

percentage of variance accounted for by the correlation. Vpriance is the way the

individuals in a sample deviate flom the meancf the sample. The mean posttest

IQ score of the first sibs is 109.8. V:hat makes any individual score differ

from 109.8? Clearly it is the pretest score of the individual. The percentage

of variance in posttest scores which is accounted for by pretest scores is the

square of the correlation between the pretest and posttest scores. In this case,

over 677. of the posttest variance is controlled by pretest scores.

How much of the variance among the posttest scores of the second sibs is

controlled by their pretest scores? The square of .50 is .25, or 257. of the

variance. Thus the pretest score is not the main thing that is determining the

posttest score of these subjects. The difference between a correlation of .82

and a correlation of .50 is the difference between the majority voice and the

minority voice in the allocation of posttest scores.

24. Nineteen first sibs and twenty-one second sibs received Program II, including

subjects who completed Program II in1973.

25. This analysis is made possible by the additional data gathered from program

testing and follow-up testing during the year B72-73.

26. We explored the year of entry of the first sib as a possible factor controlling

the size of the pretest differential. Our interest in this factor is secondary

because it is linked to pd only through the supposed differences in gains among

children who entered the program in different years. Gains of first sibs were

already established as a source of variance in pd. The topic of differences

among years of entry is of interest in itself but is not germaine to our inquiry.

We also looked at the relationship between pd and the pretest score of the

first sib. There is a high negative correlation (r. -.88) between these two

maasures. This correlation is largely a statistical artifact and holds equally

for the control groups. It therefore has no bearing on downward diffusion. In

spite of this, the relationship is interesting to us because it does account for

most of the variance in the pretest differential. It helps us to understand,

for instance, the existence of negative pds. It does not, however, shed light
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on the existence of high positive pds, because the '.igh pd values are

associated with the same range of sib 1 pretest scores 48 are the moderate

pd values (see Figure 8).

27. The difference between the pretests of pairs when sib 1 gains less than

average was tested by the sign test. There were 11 pairs, of which 5 had

positive differences. The probability of finding this proportiou by chance

is .50.

28. The difference between the pretests of pairs when sib 1 gained more than

average was tested by the sign teat. There were 14 pairs, 12 of which had

positive differences. This proportion is significant at -.006.

29. This policy is well advised, since the child learns in the context of

family life, and the learning which the program seeks to enhance takes place

not in ampecial laboratory-pure session isolated from family life but in the

context of family interaction. The more the program is brought into that

context, the more effective it will be.

44

30. It has been suggested that the program should control for child exposure

by teaching concepts appropriate to the developmental level of the older sib

but inappropriate to the developmental level of the younger sib. This procedure

would shield the younger sib from the effects of the program. It would require

a very large investment of time and manpower because it would require new data

to be collected. In addition this procedure would raise another problem.

The MCP does not teach ate specific concepts. Rather it demonstrates

techniques of interaction with children which are aprropripte at any age

level. Herein lies one of the great strengths of the program, for it is

equally appropriate for any child, regardless of his prior experience and

individual development, and for any mother, regardless of her personal

resources. Departing from this curriculum would be tantamount to (treating

an entirely new program.

It has also been suggested that one could discriminate between the

4 effects of mother exposure and the effects of child exposure by removing

the second sib from the home sessionstsfore he is formally enrolled.
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This approach would eliminate "childixposure" an a factor contributing

to diffusion effects. However, it would violate a basic premise of the

lLCIiP. Insofar as possible, the program adjusts to the home, not the

home to the program. The wide acceptance of the program rests in part

on the care with which this policy has been carried out.

Moreover, the younger child is a real and very important part of

the environment of the experimental subject. One of the important things

a mother of two young children has to learn is to manage both simul-

taneously without shortchanging either. Home sessions without the

younger sib are not realistic, nor would they set an example of what the

program hopes to promote in the home, namely interaction and verbal

communication among all family members. It would be difficult to draw

'conclusions about the operation of the hChP from results based on an

experimental manipulation which removed a younger sib from home sessions.

31. Explanation b. is not identical to the original hypothesis that the

low gains of the second sibs are the result of their high pretest scores.

A subject may gain in IQ through diffusion without achieving a high pre-

test IQ; conversely, he may have a high pretest IQ without gaining any-

thing from diffusion. we originally attributed the low gains of second sibs

during Program I to the high values of their pretest scores; in

Explanation b. we are attributing the low gins to the increase in IQ

brought about by diffusion.

32. The Kruskal Wallis one way analysis of variance by ranks showed the

groups to differ significantly (p .05) with respect to the gains of

second sibs.

33. This conclusion sheds no light on the low gains of second sibs in

simultaneous pairs. Their low gains are due neither to diffusion nor to

competition. We are at a 1013 to account for them.

45
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