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FOREWORD
August 22, 1976

There have been many critics of the effects of early interveﬂtion.
Critics who claimed that Black children could not be affected because
they are genétically inferior anc unequipped to benefit from the public
schools as their middle class peers do. Critics who claimed that the
numﬁer of hours a childlis exposed to intervention is insufficient to counter-
act the devastating effects of the ghetto family and community.

These data suggest that those critics are wrong.

When the funds were made available by ECS for this follow-up study,
this investigator did not hope that the results would be as convincing
as he now thinks they are. The study shows an intervention at a specific
period of time had a clear and meaningful effect on the subsequent scholastic
achievement of both middle and lower-class Black boys.

' Furthe;more; this study provides.informatibn about two types of

training, and two times when trainiﬁg was in#roduced, and the effects
those variables have on subéequent school performance. This investigator
is too close to the data at this time to speculate on how these results
shall ultimately modify the consensus of belief about age and type of
training - but the data are clearly relevant to those compelling subJects.

If one wants to know how early childhood intervention affects scholastic
performance at age 12,.someone must support a.follow—up to assess children
at age 12. ECS provided that support.

Surely, having the opportunity to obtain these results ig more

personally rewarding than had I invented the transistor.



THE EFFECTS OF EARLY INTERVENTION ON IQ AND READING ACHIEVEMENT

I. PURPOSE

The purpose of this study was to locate and assess in the fifth
grade as many of the original 310 children in the Harlem Research Cénter
early iﬁtervention'ﬁrogram as possible. That study, initiated in 1966
with a grant from the National Institutes of Health, provided early in-
tgllective training for 240 two and three-year-old Black male children,
as well as annual assessment of 70 control children who did not participate
in the training program. At grade 5, achievement is defined as the IQ
derived from the Wechsler Intelligence Scale for Children (WISC), and the

reading achievement scores obtained from the school each child attended.

II. BACKGROUND
A. Research Design.
The study varied age of training, type of training, and social class.,
The age at which training began in 1966 was 24 months (T-2) and
in 1967 36 months (T-3).
At each agé, 120 children sgrved as subjects. (T-2=120; T-3=120)

Type of training consisted of two conditions: - Concept Training (CT)

and Discovery Training (DT). Both groups attended the same facility twice

- veekly for one hour over a period of eight months. Both were exposed to .
one-to-one instruction, the same instructors, and identical tréining
materials. In;tructors were rotated every six.sessions. No child had the -
same instructor more than six. Conditions were identical except for what
occurred during the training session. The CT Gfoup recei#ed a structured
cﬁrriculuﬁ designed to teach concepts such as big—liftle, rough-smooth,

wet-dry, loud-not loud, next to-far away, etc. Those concepts were taught
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in a fixed procedure involving four steps with a specified criteria for
knowing each concept. The instructor planned for each session, predeter-
nmining what concepts would be taught{‘and with what materials the concept
would be taught. He guided'the training, initiated most conversations,

and recorded the results of each session so that he or subsequent instructors
knew what had occurred to the child previously. The DT g?oup had no curric-
ulum ﬁor any st;uctured training. Instructors did not £;;£iate conversations,
but responded to questions and ge;tures the child made.. Instructors were
trained to not emphasize the concepts being taught in the CT group. In

many respects, the training was passive;.not unlike what occurs in many
child care centers except that the one-to-oﬁe situation prevailed at all
times. Detailed descriptions of CT and DT conditions have been documented
before. (Palmer, 1971)

Studies were conducted during the training period to ascertain that
instructors differentiated between their CT and DT roles. Those studies
showed, fof example, that the DT training involved only 12% as much conver-
sation with the child as the CT training did. Thus, it was shbwn that thé
instructprs provided the two types of training specified by the research
design.

Social.Class was defined by the educetion and occupation of the
parents, and measured by thé‘Hollingshead—Redlich Two Factor Scale of
Social Class, slightly modified. Those children designated Lower Class
(ILC) in this study comprised Category V of the Hollingshead-Redlich.

Those children designated Middle Class (MC) were of parents who were cate-

gorized IV té IT on that measure.
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The original sample was representative of the larger Harlem popula-
tion of 1966." Of those ultimately classified as lower class (LC) 38 were
semi-skilled production worke.'s and the remainder were unskilled, unemployed,
or on welfare. Twenty-three percent (23%) had completed high school, and
34% had never attended high school. The MC parents were comprised of 75%
in the Hollingshead Category IV---clerical personnel, skilled laborers,
machine operators, etc.; 25% were in Categories III, II, and I---executives,
administrators, business managers, etc. Eighty-four percent (84%) of MC

had graduated from high school, and twelve percent (12%) of that subset

had graduated from college.

‘B. Subject Selection

The 310 subjects in the o;iéinal sample were selected from 1,500
birth records of black male children born in the Harlem and Sydenham
Hospitals in Manhattan between August and December of 1964, Each 1lived
between 100th and 1U45th Streets in Manhattan at that time. The.information
on the 1,500 birth records was sent to the U. S. Post Office,.who confirmed
900 current addresses from which 700 home interviews were attempted and
500 were achieved. From that 500, the subject pool was established with
those children who met the following criteria: over five pounds at birth,
mother with no.history of syphilis or drug addiction, both parents self-
described as Negro, both parents spoke English as a first language, and no
serious illnesses between birth and 24 moeths of age. The 310 subjects
wvere drawn from that pool to meet a predetermined distribution b& social
cless. That distribution specified more lower class in each relevant cell
than middie,class because it was assumed attrition ﬁbuld be greatest for

the former. 6
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Analysié of the.selection process showed no bias across those assigned
to the several cells of the design at either age of training.

The percentoges located, interviewed, and if interviewed, the pro-
portion who rejected the program did not differ by group after assignment
was made.

Ultimate aossignment to cells of the design was made on the basis of
.an interactioﬂ between MC and LC, and on pre-traini.;z assessment using the
Concept Familiarity Index (CFI), a measure of alr<ady existing knowledge
about the same cbnceéts included in the CT currieculum. CT, DT and Control,

by age of training, did not differ on means and standard on the CFI, nor

on social class.

C. The Tralning Expé;ience
The T-2 group was trained in 1966, the T-3 group in 1967. ‘The trﬁining
facility included eight 9' x T' rooms with one-way mirrérs and audio equip-
ment which provided for observation. Parents and children were provided
transportation, if desired. ZEach child had regular appointments ever& week
for two one-hour sessions, staggered with at least one day intervening the
last. Parents were encouraged to attepd at least the first six sessions,
to be present while the child adapted to the Center, and to provide the
opportuﬁity for them to see and hear what activities their child would
be engaged iﬁ. After the first six sessions, parents could attend when
they desired, and if anything occurred in the training session they wanted
explained, they were free to enquire of instructors and other staff personnel.
No parent observed CT training if their child was given DT training,

and vice versa. None were remunerated except in the form of transportation.
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Over the two years of training 82% of all appointments were met.
Each child tbat completed training had at least 4O sessioné, and the average
child received 45. 1In addition, the average time required for pre—ﬁraining
assessment was eight hours for T-2 and six for T-3. The average post-
tréining assessment time for training groups of both ages was six. Of
the 120 two-Yyear-olds whovbegan training in 1966 (T-2) 100 completed
training eight months later. Of the 120 three-year-olds who began in 1967,

114 completed the program.

D. Results of Preschool Assessments

Participating children (T-2 and T-3) and the controls were assessed
vhen training ended and annually thereagter until they were four years.
and eight months old. Consequently, those trgined at two and the controls
vere assessed at 2/8, 3/8 and 4/8; and those trained at three were assessed
at 3/8 and 4/8.

Although T-2, T-3 and the Controls were randomly assigned from the
subject pool, a difference of 5 points on the Stanford Binet IQ was found
bepween the controls at 2/8 and the T-3 group in post training assessment
ét age 3/0. For th&s.reason, subsequent analyses ﬁere rerformed on the
edata with covariate techniques using IQ at first assessment as the covariate.

Assessment at 2/8 showed that T-2 outperformed the Controls on 1k
of 17 behavioral measures. No differences existed between CT and DT groups.

Assessment at 3/8, when T-3 had just completed tfaining and T-2 had
completed one year before, showed thét both groups were superior to the
controls on most mensufes in the 14 test battery aaministered. No dif-
ferences existed between CT and DT.

At age 4/8, most of the differences previously found between T-2

8




Falmer Page 6

and T-3 and their controls diséﬁﬁeared. A statistically significant dif-
ference remained for performance on the battery as a whole, across measures,
but only one individual measure differentiated those who had been trained
and the Controls. Aguain, no differences existed between CI' and DT groups.

With respect to performance as a function of the socinl class of
the subject, differences between LC and MC did not exist consistently at
2/8 and 3/8,-but at L/8 they were clearly established (Palmer, 1970).

The results of the early assessménts indicated that early interven-
tion made immediate effects which were‘undifferentiated as far as age of
training and type of training were concerned, but that effects were barely
distinguishable at age 4/8. However, measures taken at 4/8 are not, cannot
be, measures of scholastic acﬁievement. One cannot measure scholastic
achievement until children attend school. Furthermore, measures of scholastic
achievement in the first two grades tend to be unrelisble. No reading
scores are‘recorded in the NYC public schools in grade 1, and those recorded
for grade 2 have a built-in floor effect which makes the velue of the
measure questionable. Beginning at grade 3, although the floor effect
persists, measures of reading are re%iable indices of the child's perfor-
mance, and tend to become more relisble with age.

The question to be answered by this follow-up study of the Harlem
sample is: What are the effects of age of training, type of training
tnd social class on scholastic achievement? Scholéstic achievement has

been defined as reading in the third, fourth and fifth grades, and by IQ.

III. SUBJECTS LOCATED AND ASSESSED IN 1975

A. Subjects Found
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Two hundred ninety‘two children of the original 310 completed train-
ing in 1967 and 1968 and were assessed, or were assessed as controls in
1967. That figure (N-292) represents the maximum possible subject pool
for the follow-up study. One hundred thirty nine (48%) of that pool have
been located and asseséed on the Wechsler IQ as of August 22, 1976. One
hundred seventeen (11T) reading scores for the fifth grade (1975) were
obtained by then. More IQ's than reading scores are avdgiéble because g
subset of those administered the WISC were absent when the reading tests
were administered in the schools, or because the reading scores havé not
yet been foupd. (Most New¢¥ork City elementary schools were closed during
the summer of 1976.)

The number of children in each cell of the design at the time of fhe
first asséssment,'the number found for assessment in 1976, and the per—'
centage  found of the maximum possiblé, is shown in Table 1.

For main effects, the following percentages of subjects were éssessed:
P-2=54%, T-3=51%, Control= 40%, CT=47%, DT=53%, LC=49%, and MC=52%. Ex-
cept for the controls, each cell is represented by about the seme percentage
found; remarkable since no particular attempt was méde to search for sub-

a8 Jects in any particular cell.

As of this writing, the study has been funded for another year of
follow-up. At the end of next year, it is reasonable to assume that the
total subjects found will approach 200, a figure better than original
estimates of attrition, made when the study was designed. |

When the study was designed the subjects per cell desired for multi-
variate analysis was 15. More LC than MC were ineluded in the original

and more controls than experimentals because disproportionate

10
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attrition was anticipated among LC and controls. For the controls, that
estimate was well founded and of the original 68, 27 are found, three
less than the design anticipated. LC, however, has remained in the pro-
gram more than expectéa as compared to MC (49% vs. 52%), leaving the most
serious cell deficiencies for multivariate analysis in MC x T-2 x (CTADT).
| Despite the accuracy of the original estimates,fﬁr attrition, sub-
sequent years of follow-up should locate every subject pcssible. Our
present estimate of subjects which will be located eventually, is 67% -
an increase of 50 subjects over initial projections.

For the present analysis, however, some cell sizes sre inadequate
for multivariate analysis. Thus, the present analysis is limited to
main effects, using Chi Square and t-ratio statistics.

Are the subJects found representative of the original sample? Are
they representative of Harlem fifth grade boys in 1975?

We conclude that the subjects found are representative of the orig-
inal sample. Within the original LC sample, 4L%Z of the Controls, 41% of
the T-2's, and 4T% of the T-3's have been located and assessed. Within
the original MC semple, 53% of the Controls, L46% of the T-2's and 60% of
the T-3's have been located end assessed. Slightly more MC's than IC's,
and slightly more T-3's than T-2's have been assessed, but those proportions
are not sufficient to bias the analysis. Within the MC sample, more of
the group as a whole has been found but the dropouts ‘have been dispropor-
tionately in Categories I, II, end III. For whatever reason, only 12 of
an original 37 (32%) originally classified in those advantaged groups have
‘been located.

The 139 subjects assessed in 1976 include 66 originally classified

Q 1 1
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in category V (47%), 61 classified in Category IV (L4%) and 12 in Cate-
gories I, II, III (9%). That balance is believed to be representative

of the fifth grade boys in Harlem in 1975.

B. Attrition

Are the subjects found for this analysis representative of the orig-
inal sample on Intelligence Scores and Social Class?

To determine whether or not the sample found is biased, those four
were compared with those not found on the last'%}opriate assessment with
the Wechsler Preschool Scale (WPPSI) and/or the Stanford Binet. The re-
sults of that analysis show that the Controls found did not differ from
those not foupd, T-2 found did not differ from T-2 not found, T-3 found
did not differ from T-3 not found, CT found did not differ from CT not found,
DT found did not differ from DT not found. We conclude that the sample
aveilable for this analysis is not biased with respect to previous scores
on intelligence tests.

The same analysis by group was conducted for Social Class. Original
scores on the Hollingshead-Redlich were compared with t-ratios between
the sample found and not found. Appendix A shows no significant difference
between those found and not found by graup in the research design and by
Social Class. We conclude that no bias exists with respect to the Social

Class of those children found and not found.

C. The Addition of a Comparison Group.
Frequently, when longitudinal studies ineclude a control group, the
controls as well as the treatment groups show sn effect. This phenomenz

has been attributed to two factors: (a) the fact that the control group

13
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is.participating in a study, the Hawthorne effect, and (b) the control
group is assessed at the same intervals as the treated éroups, providing
them with a degree of test wiseness not found in naive samples.

With respect to the Hawthorne effect, we have only anecdotal evi-
dence. Conversations with the Control mothers during the 1976 assessment
indicated that because their children had been %gsessed annually when they
were 2/8, 3/8, and L4/8; and again in 1976, some of those mothers considered
their children a part of the Harlem program as much as mothers whose children
who were trained did.

With respect to test wiseness, the Control group had on the average,
20 hours of experience with examiners and tests at ages 2/8, 3/8 and 4/8;

resumably twenty hours more than children not involved in the program.

‘For those reasons, it was considered essentisl to obtain another
Control group (a comparison Groﬁp) who had no previous relationship with
the study. Ideally, that group would be drawn from the same population
as those who had participated in the program.

To date, this has been possible for reading scores only.  To obtain
a comparison group for 1Q, a selected semple would have to be ldentified,
located, and assessed on the WISC - too expensive for our budget.

For the results reported below, the Comparison Group has beén derived
in two ways, the former more precise £han the latter.

The  Comparison Group for the fifth grade reading scores was obtained
in the following manner: .

(1) The public schools (N=15) in Manhattan, whose students were
90% or more Black were identified. |

(2) The number of children in our sample and assessed in 1976, at-

14
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tending each of those 15 scﬁools wvas tabulated.

(3) The percentage of children regding at.grade level or better in
each of those schools was obtained.
| () A weighted score was derived for each school by multiplying
the number of our subjects in that school by the schools percentage reading
at.érade level, and a mean percentage reading at grade level or above was
calculated for the weighted distribution of school scores!

(5) It was ascertained that the weighted measure was identical
to the percentage in thelschool district which 50% of our sample attended
(District 5, Manhattan).

(6) The assumption was made that District 5, which as a District is
over 90% Bléck, was most representative of the children in our sample.

(7) A random sample of 5th grade reading scores was obtained from
different schools and classes in that district, 100 boys and 100 girls.
Girls read significantly better than boys.

(8) From 2,060 District 5 reading scores in the 5th grade (1975),
352 scores were obtained for boys only. Only those names for which there
wag no question of gendér were used.

(9) The resulting distribution of scores for 852 boys, 90% of whom
are presumably Black, was used in the analysis as that distribution most
representative of our sample. We refer to that group as the Cémparison
Group for Grade S Reading results. ..

The Comparison Groups for Grade three and four are not so precisely
derived at this time. The Comparison Group reported for those grades is

derived from the distributions of scores representing both boys and girls

in District 5 in 1975. Since the average boy is four months (5.0 vs. 5.4)
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behind the reading level of the average girl in the fifth graede, we as-
sume that the Cohparison Group distribution used at grades three and four
is a conservative estimste of the differences between our sample, all boys,

and the sample used as representative of their peers.

IV. READING RESULTS .

Reading results from the 1976 assessment include scores obtained
when the subject population wes in the third grade (1973) the fourth grade
(1974) and ths fifth grade {1975). They are presented below as they are
a function of age of training, type of tralnlng, and social class - the
variebles menipulated in the research design - and by grade.

The results obtained include scores from over 50 elementary schools
in the New York City publiec school system and in 15 schools in the Catholic
diocese in New York City, as well as nine scores for children who have moved
out of the City and noﬁllive elsewhere. Only scores directly comparable

. <
ﬁo the measures used in tﬁé public school system were used in the analysis.

In 1975, the New York Public Schools began using the Stanford Achieve-
ment Test (SAT) to assess the achievement of all pupils. In 1973 and 197k,
and for several years previbus to that, the Metropolitan Achievement Test
(MAT) was used. So far as can be determined, the reasons for shifting
neasures were two: (1) the norms for the SAT were more representative
of the children in the NYC public schools; that is, on the average their
students would score higher on the SAT than the MAT, and (2) it wes sus-

" pected that coaching for the MAT was rampant - the MAT had been used long
enough so that items on that test were available. Tor the second of these

reasons, the individual scores obtained for grade 5 are probably more valid

16
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than for scores at grades four and three. Since the SAT was used for the
first time in 1975, teachers had 1little opportunity to coaci for it.
The shift from the MAT to the SAT explains the spurt in readinug

scores from grade four to five, as compared to the change from three to

four. For Comparison Groups comprised of both boys and girls at each

grade level in District Five, the average gain from the third grade to the
fourth was only U.4 months, whereas from grade four to grede five, the aver-
age gain was 1 T months. Either fifth grade teachers are performing mira-
cles or the SAT and MAT norms differ.

There are some 15 scores in the distribution obtained from those
Catholic schools where the Stanford Readirg Achievement Test (SRA) was used.
Where students in the Catholic schools, private schools or out of New York
schools were assessed on reading measures other than the MAT, SAT, or SRA,
those scores are not included in the analysis. Only four or five such
scores were obtained. SRA scores at the fifth grade level were considered
equal to SAT scores after discussions with the respective research depart-
ments of the publishers concerned. The 15 SRA scores included with the SAT
scores from the publiec school system are proportionately distributed be-
tween the several cells of the research dgsign.

Two indices of reading achievement are reported in the results:
the percentage of children reading at grade level or beuier, and the aver-
age reading score. Analyses relaﬁed to the former are by Chi Square;
those releted to the latter by a two-tailed t-ratio. The original hypo-
theses of the study predicted the CT gfoup would outperform the DT group,

and the MC group would outperform the LC group, and that both would out-

perform the controls. The two-tailed test of significance was also used

17
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in the analysis for age of training, for which no original hypothesis
was made with respect to directionf This is recognized as a flaw in the
analysis as it exists at this t ime. v

An average reading score of 5.1 indicates that the group reading
achievement is five years and one month as compared to the national norm
of, in the case of the SAT fifth grade results, 5.7. Only the ten months
of the school year are reflected in‘the scores; that.is, the next higher
" score to 5.9 is 6.0, not 5.10.

Chi square and t-ratio analyses are detailed in Appendix B. Percent
above average or better refers to the percent reading above the national

average on the SAT or MAT.

1

A, Réading as a Function of Age of Training

Table II shows the reading level of the subjJects who participated
in_the Hﬁrlem study, and of their Comparison Group, during the years 1975,
197l and 1973 when the modal subject in the sample was in grades five, four
and three, respectively. For each grade level or above, and for average
reading score.

1. Reading and Age of Traininé: Grede 5 (19??)

a) Percent at grade level or better. Forty ;ight per cent of

T-2, L0% of T-3, 36% of the Controls, and 31% of the Comparison Group were
reading at grade level or better in April, 1975, when the measure was given.
Chi Square analysis revealed that the proportion of children in T-2 reading
at grade level or better was signifidantly higher than that propbrtion of

the Comparison Group (p < .03). Other. possible comparisons did not reach

the .05 level of statistical significance. The T-2 Group at 487 is only

18
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slightly below the national norm for the SAT (50%).

b) Average Reading Score: Thg average reading scores were
T-2=5.35, T-3=5.02, Control=5.09 and Comparison=5.09. None of the t-ratios
betweeﬂ groups achieved statistical significance althouéh the T-2 vs. Com-
parison Group approached it. (See Appendix B.) |

2. Reading and Age of Traing: Grade L (197k)
| a) Percent at Grade Level or better. Thirty percent (30%)
of T-2, 26% of T-3, 23% of the Controls, and 22% of the Comparison Group
read at grade level or better. Chi-Square revealed no significant differ-
ences ai%hough T-2 vs. comparison approached the .05 level of confidence
(Chi Square = 3.73 afd: criti.ca.l value=3.80).

b) Average reading score: Average reading scores were T-2=L4.06,
T-3=3.79, Controls=3.70, and Comparison=3.T79 (both boys and girls). No
t-ratio between pairs was statistically significant.

3. Reading and Age of Training: Grade 3 (1973)

a) Percent at Grade Level or better: forty seven percent (47%)
of T-2, L0% of T-3, 26% of Controls, and 29% of Comparison were reading at
grade level or better. Chi Square revealed T-2 to be significantly higher
than Comparisons. No other pairings reached a satisfactory level of
confidencg but_several approached that level.

b) Average Reading Score: Average reading scores were T-2=3.60,
T-3=3.40, Control=3.39, and Comparison=3.35. None of the differences were
statistically significant. ,

h.’ Discussion: Reading and Age of Training

The T-2 Group had the highest average reading score in grades
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TABLE II
AGE OF TRAINING ANDAREADING AT AGES 9-11
1 2 3 b
Trained At Traeined At Control Comparison
24 Months 36 Months Group Group
1975: 5th Grade (SAT) (N = 40) (N = 53) tv = 28) (N = 852)
a) % Grade Level or L8% L0% 36% 30%
Better (5.7 Years) A
b) Average Reading 5.35 5.02 5.09 5.01
Score
197&: 4th Grade (MAT) (N = LoO) (N = L5) {N = 30) (N = 2096)
&) % Grade Level or 30 25 23 22
Better
b) Average Reading L. 06 3.79 3.70 3.79
Score
1973:  3rd Grade (MAT) (N = 36) (N = 43) (@ = 19) (N = 2160)
a) % Grade Level or
Better L7 Lo 26 29
b} Average Reesding 3.60 3.40 3.39 3.35

Score

20




Palmer : Page 18

‘ 3, U, and 5. The probability of that occuring by chance is .0156. At
grade thfee T-2 was 2.5 months ahead of Comparison and 2 months ashead of
T-3 and Control. At grade li, 3 months shead of Comparison and Control
and 1.5 months ahead of T-3. At grade 5 they were 3.5 months ahead of
T-3, Comparison and Control.

At eéch grade a higher proportion of T-2 reads at grade level or
better. The difference between T-2 and Comparison is statistically sigg—
ificant at gvades 3 and 5 and misses significance at grade 4 by .07 from
the criticgl value of 3.80. |

While T-3 shows & higher proportion reading at grade level tﬁan Control
or Comparison at each grade level, their average scores are almost identical
to those two groups at grades 3 and 5.

B. Reading and Type of Training

Table III shoﬁs reading in the three grades as a function of whether
subjects received CT or DT training. The Control and Comparison Group
scores shown there are, of course, the same as shown in Table II.

1. Reading and Type of Training: Grade 5 (1975)

a) Percent ebove grade level: Forty seven pefcent (L7%) of CT,
37% of DT, 36% of Controls, and 30% of Comparisons rend at grade.levei
or abé;é. CT. was significantly better than Comparison (p= ¢.02). No
other'compafisons between groups was significant.

b) Average reading score: The average reading score for CT
was 5.29, DT was L4.97, Control 5.09, and Compari;on was 5.01. None of the
t-ratios was significant at the .05 level of confidence.

2. Reading and Type of Training: Grade 4 (197L)

a) Percent above average or better: Twenty nine percent (29%)

Q 231
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TABLE III

TYPE OF TRAINING AND READING AT AGES 9-11 ’

" Concept Discovery Control Comparison

1975: Stk Grade (SAT) (N = 55) (N=36) (§¥=28) {=2852)

a) % Grade Level or b7 - 3T 36 30
Better ’

b) Average Reading 5.29 k.97 5.09 5.05
Score

1974: Uth Grade (MAT) (N = 47) (N =37) (¥ = 28) (N = 2096)

a) % Grade Level or 29 ' 21 23 22
Better '

b) Average Reading -3.95 3.86 3.70 3.79
Score

'1973: _3rd Grade (MAT) (N = bs) (N=29) (N =19) (N = 2160)

a) % Grade Level or 43 L3 26 29
Better

b) Average Reading 3.60 3.4 3.39 3.35
Score
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cf CT, 21% of DT, 23% of Control, and 22% of Comparison were reading at the
nationel average for grade I or better. Chi Square analysis shows the
proportion of CT's reading to that criteria is significantly higher than
Comparison. No other difference; between groups was statistically significant.

b) Average reading score: The average reading score for CT
was 3.95; for DT it was 3.86, for Controls 3.70 and for Comﬁarison, 3.4k,

No Comparisons were statistically significant. .
3. Reading and Type of Training: Grade 3 (1673)

&) Percent abofe average or better. Forty three percent (43%)
of CT, 43% of DT, 26% of Controls and 29% of Comparisons were reading at
grade level or better. The difference between CT and Comparison was stat-
istically significant at the p€ .05 level of significance. Other dif-
ferences Were not but some appréached that criterion (See Appendix B).

b) Average Reading Scores: CT (3.60)'was 2.5 months ahead
of Comparison (3.35), and two months shead of DT (3.L0) and Controls (3.39).
No differences between groups was statistically significant.

L. Discussion: Type of Reading

The CT Group had the highest percent reading sbove grade level in
Grade 5 and was equal to DT and higher than Control and Comparison in
.Grades 3 and 4. The probability of that occuring is .031. At grade
fhfeé, the average'number of the CT was 3.5 months ahe;d of Cbmparison,
1 month shead of Control, and equal to DT. At grade 4, CT was 5 months
ahead of Comparison, 2.5 months ahead of Control, and one month ghead of
DT. At grade 5, CT was 3 months ashead of Comparison, 2 months ahead of

Control, and 3 months ahead of DT.
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'_ The DT Group, better than Control or Comparison at Grade 3, and still
better thén Control and Comparison at grade 4 while no less than at grade
three is no better at grade 5 than either Control on average reading-score
or percent reading at grade level or above.

C. Reading by Social Class:

Comparison bzt rzza Social Class across £reatment groups is shown in
Tables IV épd V. Teble IV shows percent at grade level and average reading
score, and Teble V details the relationship between Social Class and treat-
ment (CT, DT, C) and percent at grade level or better.

1. Reading and Social Class: Grade 5 (1975)
a) Percent at age level or better: Chi Square I x 2 analysis
.reveals that the four conditions have significantly different proportions of
subjects reading at grade level or better (p = .025). Analysis of dyads
shows the proportion in the.MC to be significantly different rrom the Compari-
son Groups (p = .025). No other dyed comparisons were statistically
significant.

The MC x CT x T-2 cellvand the MC x CT x T-3 cell have the highest
pefcentage reading at grade level or beﬁter of all possible cells, and the
LC x DT x T-j cell is the lowest. The IC x DT x T-2.group has U5% at that
critefia, oniy slightly below thé national norm.

b) Aferage reading score: The t-ratios (Appendix B) show that
MC has significantly higher reading scores than IC (t-2.20, p = .05) and
the Comparison Group (t-2.24, p = .05). No other comparisons were significant-
ly different. |
2. Reading and Social Class: Grade 4 '197L)

a) Percent at Grade Level or better: A Chi Square 4 x 2 analysis
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1975: Fifth Grade (SAT)

a) Grade Level or
Better

b) Average Reading

Score

197h: hth Grade (MAT)

a) Grade Level or
Better

b) Average Reading

Score

1973: 3rd Grade (MAT)

a) % Grade Level or
Better

b) Average Reading

Score

TABLE 1V

Lower
Class

(N = 63)
35

L.80

20

3.62

3.40

Middle
Class

(N = 58)
48

3.50

HOCIAL CLASS AND READING AT AGES 9-11

Page 22
Control Comparison
(N = 27) (v = 852)
36 30
5.09 5.01
(N = 20)
25
3.70 3.79
(N = 19)
26
3.39 3.35
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TABLE V

PERCENT READING AT GRADE LEVEL, GRADE 5:
AGE LEVEL X TYPE OF TRAINING X SOCIAL CLASS

Concept Training Discovery Control
A. Trained at Two: '
Lower . W5z 50% 33%
Class . (N = 11) (N = 8) (N = 12)
Middle L2 67 Lo
Class : (N = 12) (N=6) = (N =15)
B; Trained at Three:
Lower 36 19 33
Class {x = 1b) (N = 16)
Middle 63 50 Lo
Class (N = 14) (N =6)
C. A and B
Lower Lo 29 33
Class (N = 25) (N = 24)
Middle 54 57 ko
Class (N = 26) (N = 12)
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reveals the proportions at grade level or tetter for the four conditions
differs significantly (p€ .05). No differences existed between dyads.

b) Average reading score: Appendix B shows that while no dyad
comparisons yielded statistically significant differences, several approached
ithe critical value. MC had the highest average reading score, L.11, T
months ahead of the Comparisor Croup, 4 months ahead of Control, and 3.5
monthe ahwad of LC. LC bested tﬁe Comparison Group by two months.

3. Reading and Sociel Class: Grade 3 (1973) |

a)‘ Percent above grade level: The proportions reading above
grade level did not differ significantly across or within the four groups
in the analysis. The LC (40%) was equal to the MC (40%) in subjects reach-
ing the grade level criterion.

b) Averagg reading score: No differences exist by Social Class
for the average reading scores in the groups analyzed.'

L. Discussion: Reading and Social Class

Thg 1C sample appears to have benefitted from their involvement in
-the study despite the lack of statistiéal significant comparisons. Their
average reading score is 4 months better than the Comparisop Group in the
third grade (comprised of boys and girls, both MC and qu, two months
shead of the average for a similar Comparison Group in the fourth grade
and lage behind the Comparison Group in the Sth grade -~ but has & higher
percentage reading at grade level or better. They are 2 months behind the
Control Group in Grade 5 (both MC and LC) but are equal to that Group in
percent reading at grade level. At grade L they are only slightly below

{
the Controls, for both indices; and at Grede 3, they read on both indices.
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Not surprisingly, thez superiority of the MC group appears to in-

crease with age.

D. Discussion: Reading

Because of the lack of statistical significance of some comparisons
between T-2 and CT on the one hand and Control and Comparison on the other,
we are not absolutely certain that those two conditions have significantly
affected the reading scores of the children who comprise them. More fifth
grade scores will be obtained in the next follow-up {1977) and with the
power of additional subjects, perhaps those questions will be resolved.

A11 of the data, howe;er, points to three conclusions about reading:

(1) Training at age two is more effective than training at age three or

no training at all. The T-2 Group is reading at grade level only slightly

below the national norms (k8% vs. 50%). Its average reading score for
grade 5 is 3.5 months below that norm.of 5.7, but is 3 months ahead of
Controls, Comparisons, and eveu T-3. The protability that chance would
explain their superiority at each grade level is 15 to 1,000. At each
grade 1evel,.T—2 exceeds all other groups in percent reading at grade
level. These data cannot speak to why intervention at age two is more

effective than intervention at age three for reading level in grade 5.

(2) Cconcept Treining is more effective than no training or discovery

training. The CT group i: reeding at grade 5 only slightly below the
national norms. Its average reading score is the highest at every'grade.
At grade 5, the average reading score is 5.3, which looks pooi' compared
to the national norm, but good when compered to the Control (5.1) and
Comparison Groups (5.0). For the boys in that Group, they have almost

caught up with the average for their female peers (5.3 vs. 5.4).

28
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Why those in the DT Group have lost ground with respect to reading,
when at 4/8 they were equal to the CT group on almost every measure  is

fascinating to consider - but these data contribute little to why .

.{3) The Lower Class children in the training groups seem to be holding

their own when compared to their Control peers to include MC and girls.

This statement is perhaps more speculative than (1) and (2) above. But
their percent reading at grade level and average scores compare favorably
with Controls and Comparisons at every level except ihe fifth grode average
score, and even theré, they are equal to Controls and better than Compari-
sons on pércent reading at rsrade level.

Beyond those conclusions, there are some significant sspects to the
data.

The small (N=28) sample of Control subjects found appear to be
representative of the Comparison Group (N=852). Percent reading at grade
5 level (36% vs. 30%) and average reading score (5.09 to 5.01) are only
8lightly higher in the Controls than in the Comparisons. Considering
the Hawthorne effect ana their experience in previous assessments, one
might have predicted a greater difference. But, ferhaps Hawthorne effects
and experience with psychological tests are unrelated to whatever reading
is. 1In any event, the Controls appear representative of the Harlem popu-
lation - so that generalizations from differences found 5etWeen T-2 and
CT and Comparisons to differences between those groups and the Controls
mey not be as presumptuous as the might first appear.

Finally, a note about the distributions of reading scores - those in

the study are highly variable.
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But the standard deviation of 5th gré&é'reading scores in our sample is

highly relsted to the size of the N in each condition:

GROUP | N | : sD
Comparison 8s2 . 1.51
T-3 53 1.61
L-C - 63 1.7k
CT 55 . 1.78
T-2 L0 1.78
DT 38 - 1.83
MC 58 1.92

Control 28 _ 2.06

for a Spearman Runk order correlation of .75. Tkus, we may expect that as
the N is increased in the sample in subsequent follow-ups, the SD of each
group will diminish as the N gets larger. When the mean differences in

the t-ratio remein the same, the N gets larger, and the SD gets smaller=-
the ratlo gets larger and is more likely to be at a satisfactory level of
significance. Thus, if the mean differences remain the same, we may ex-
pect more statistically significant differences between grouns with sub-
sequent reading scores - because with more scores, the N gets larger and the
SD smaller. Furthermore, as the sample grows with subsequent follow-up ,
cells of the original design (e.g. LC x T-2 x CT) will become adequate in
size for multivariate analysis, more powerful statistiecs for determining
the"m;in effects of this study as well as interéctions within those effécts.
Hopefully, we shall be able to make such statements as "for lower class |-

children to read better the data indicate that condition (T-2) + (CT) is
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best, but for MC children either (T-2)+ (CT) or (T-3) + (CT) work equally

well."

IV. 1IQ RESULTS

The intelligence test scores_(IQ) scores reported below are derived
from the Wechsler Intelligence Scale for Children (WISC). They are com~
bined scores taken from the administration of two revisions of that measure,
the WISC (1949) and the WISC-R (197h).

Ninety (90) children of the original sample were administered the
WISC in 19T4, when they were ten years of age. Forty-nine (49) were ad-
ministered the WISC-R in 1976, when they were twelve years of age.

The scores have been combined using corrections from the WISC-R
to the old WISC. Those corrections were obtained from the research sec-
tion of the Psychological Corporation. ( ) They are: For the Full
Scale WISC IQ, 2.5 points; for the Verbal IQ, zero points;land for the
?erfonmance I1Q, Wtpoints. The corrections are made by adding 2.5 or u.6
to the Full and Performance IQ's obtained in the 1976 assessment. The norms
with which the scores 1istea below are correctly compared are the norms
on the old'WISC.

One reason the o0ld WISC was revised was because the norms originally
de;ived, a rmean IGQ of 100, changed to about 105. The revision presumably
means the average score on the WISC-R will more closely approximete 100.

Our tran;formation to o0ld WISC scores was made to conform more nearly to
the norm the educational and psychological communities as well as the public

use implicitly when hearing average IQ scores.
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Poor, Black chil@ren in the public schools have characteristically
averaged around 91 on the old WISé norms, , although that average changes
with age downward. .Thus, we may expect that the averapge score for sampleé
of such children will be lower on the WISC-R. Concerned investigators
and the public at large should be informed of this chdnge. The horms
have been changed. The children are not dumber,.

Why did we choose WISC-R to administer in 1976 when we had used the
WISC in 19Tk? There are two answers. (1) In 1975, a consortium of in-
vestigators of early childhood intervention agreed to'adopt some common
measures, one of which is the WISC-R. Those common measures will_provide
the consqrtium, the supervisory center for which is at Cornell University
under the direction of Professor Irving Lazar, with the ability to compare
results across studies. The Harlem study is a member of that consortiun.
(2) The second reason for adopting the WISC-R is funds ere available for
reassessing the Harlem sample found and locating additional subjects.

In 1976-TT the 90 subjects who comprised the 1974 assessment will be evalu-
ated again, with the WISC-R. At that timé, the entire sample will have
scores obtained from the seme measure, and corrections will not be necessary.

The 90 subjects administered the WISC in 19Th were assessed at the
New York Medical College by Dr. Miriam John and her staff. She nor her
staff knew whlch chlldren belonged to the several cells in the research
design, or which vere treatment children and which were éontrols.

The 49 subjects administered the WISC-R in 1976 were assessed at
what was once the Harlgm Traiﬁing Center, now the CUNY antor for Conmunity
Research and Services. The examiners (2) were in the employ of the writer,

but had no knowledge of what subjects were in what cell of the design -
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or, for that matter, ebout the design itself.

The WISC data are p;esented without a Comparison Group because the
WISC-R is reiatively new, and adequate norms on a national sample are not
yet available, particﬁldrly for Black boys. Presumably, subsequent follow-
up study'ﬁave norm; a&ailable which will provide broader ‘comparisons.

The IQ data is presented as average scores are related to age of
treining, type of training and social class. Statistical analyses are
limited to the t-ratio as described in the analysis of the reading scores.

Statisticul analyses (t-ratio) for groups compared by average IQ

score are in Appendix I°.

A. IQ and Age of Training
Table VI presents Féll Scale, Verbal and Performance IQ's from the
WISC. The former is derived by combining the scores obtained on verbal
and perforpanée.
1. Full Scale IQ: No significant differencg exists between the
average IQ of T-2 (k=99.h0) and T-3 (%=99.36). The difference between
T-3 and Control (%=99.36 vs. 93.16) is statistically significant at the
p% .05 level (§?2.00,.df;8h). No statistical difference exists at &
setisfactory level of confidence (.05) between T-2 and Control, but that
difference approaches that value (p€ .10; t=1.80, df=78;critical value = 2.00

(See A. 3.,.Performance).

2. Verbal IQ: No significant differences exist between T-2 (100.32),

1

7-3 (99.97) and Control (96.26).

3. Performance IQ: Both T-2 ($=2.15, df=80) and T-3 (£=2.78, 4£=86)

are significantly better than the Controls. No difference exists between
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Table IV
IQ and Age of Training

Trg;n;gsat Trained at Control
(N=53‘. _ 36 mos. ‘group
‘ : (N= 59) (N=27)
WISC-full
b4 99.40 99.36 93.16
SD 13.79 11.78 16.27
Verbal
X 100.32 99,97 . 96.26
SD 15.78 13.99 _ 17.89
Performance
- X 97.92 : 98.82 90.76
SD 14.00 ‘ 11.68 14.10
P
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T-2 and T-3. Since no differences were found on the Verbal Scale between
T-2 and T-3, and Control - we conclude that the Full Scale IQ diff'erences
found (A.1l) are largely a function of those items of the W1SC which contri-

bute to the Performaence Score.

B. IQ and Type of Training
Teble VII presents means and standard deviations for IQ and type of

training.

QX%

1. TFull Scale IQ: No difference,between CT (100.16) and DT (98.3k).
Fa

The difference between CT (100.16) and Control (93.16) is significant

at the p£ .025 level of confidence (t=2.2L, df=89). The difference

between DT and Control is not statistically significant (t=1.50, df=73).

2. Verbal: No significant differences exist between CT (100), DT
(100) and Control (96) on the verbal measure despite the four point score

difference.

3. Performance: CT was significantly different from Control (p < .005).
DT ws: significantly different from Control (p<:.05). No difference existed
between CT and DT. Both types of training influenced the Performance IQ

significantly.
C. IQ and Social Class
Table VIII presents IQ data as a function of Social Class.

1. Full Scale: MC differs significantly from LC (t=2.47, df=84);

MC differsg significantly from Controls (t52.7u, af=73).

2. Verbal: MC (102) is significently higher than LC (98), p£ .05.

LC nor MC differ significantly from the Controls.
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IQ and Type of Training

Concept Discovery

Y > Control
Training Training Group
(N=64) (N=48) ‘ (N=27)
Full Scale
X 100.16 98.34 93.16
SD 12.34 13.25 16.27
Verbal
X 100.36 | 99.83 96.26
'SD 14.40 15.38 17.89
Performance
X 99.38 97.07 90.76
SD . 12.22 ©13.5] 14.10
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Table VIII

IQ and Social Class

Participating
Lower Middle Control
(N=53) (N=59) (N=27)
Full Scale
X 96.31 102,14 93.16
SD 11.73 13.02 16.27
Verbal
X 97.62 102.39 . 96.26
SD 13.99 15.19 ' 17.89
Performance
X 95.79 101.08 90.76
) 12.18 12.48 14.10
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3. Performance: MC (101) is significantly higher than LC (96),
p€ .025. MC is significantly higher than Controls (91), p& .005. LC

(96) approaches significance at the .05 level when compared to the Controls

(t=1.66).

IQ: DISCUSSION
Both ages of training (T-2 or T-3) affected full IQ significantly,

When compared to the Control Group)Conéept Training but not Discovery Training

affected IQ significantly as well. But the data are clear with respect
to the'subscéle of the WISC which contributed to that IQ difference.
There were no significant differences between groups for age or type of
training on the Verbal Scale, but the differences on the Perfqrmunce
Scale are consistent and impressive. The respective IQ's reflecting that
scale were T-2=98, T-3=99, C1=99 and DT=97, all of which are significantly
higher than the Control Performance IQ of 91. The domain of behavior
which the items on the Performance Scale measufe is the domain influenced
by our early intervention.

There were no significant differences at age 4/8 in favor of type
or age of training as compared to Control. The fact that the sample gize
was almost twice as large at L/8 makes the argument for a "sleeper effect"
persuasive - on the same test (WISC) given at 4/8 and st ages 10 and 12 -
no differences occurred at 4/8 but were found later.

While the IQ evidence shows no differences by age of training at
this time - there is still some suggestion tﬁat T-2 is more effective

than T-3. The T-2 Stanford Binet IQ average atAé/B, after training, was
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93. A year later, at 3/8, it was 97. The T-3 avevage at 3/0, before

training, was 96. At 3/8, after training, it was 99. 'lhus, T-2 chanped

more. T-3 began with higher IQ's, but T-2 is higher now - but not signifi-

cantly so.
The original IQ advantage at 3/0 for T-2 is also relevant in interpret-

ing results related to type of training. The T-2 group was comprised of

half DT's and half CT's, as was the T-3 Group. Thus, even if T-3 had
continued to excede T-2 at age 12, the early IQ advantages of T-3 would not
influence the type of treatment results.

Both types of training influenced IQ. The major influence was on

whatever it is that the Performance Scale measures, rather than the Verbal

Scale. There are nine IQ points difference on the Performance Scale be-~

tween Concept Training and Control!

V. Genersal Discussion and Conclusions

Thé data are persuasive that at least one form of intervention,
Concept Training, at age 24 or 36 months significantly affects reading the .
the fifth grade and 1Q at age 10;12. Intervention at age two had an efflect
on reading and IQ - whereas intervention at age three affected IQ, but not
reading. It is also clear that Discovery Training affected 1Q, but did not
affect reeding.

The evidence on the IQ is conclusive and illuminating. The IQ's
were affeéted because of what the E§£formance Scale measures, which is
different from what the Verbal Scale measures It cannot be said that the
data are statistically significent "but not reeslly significant". Nine IQ

points on the Performance Scale, T IQ points on the Full Scale for the
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6l CT,children is significant, in this case, regardless of the connotation
ox ﬁhe word significant, that for an introduction two hours weekly for
eiéht months, ten years ago.

The evidénce for the effect on reading is qonclusive only if one is
persuaded by two arguments: (1) that the Comparison Group is a valid
¢6ntrol Group - equal in Social Class and inte;lective potential to the
Controls involved in the study and without the possible advantages of
" prior testing and the Hawthorne effect and (2) that the combined effect
of many t-ratioé ;t or approaching statistical significance for the T-2
and CT groups and the probability of those groups léading all other groups
in average reading score at all three grade levels (p = .015) provide a

level of statistical confidence which no‘singie t-ratio does provide.

The Comparison Group includel =1l boys in thé fifth grade in District
5 (Harlem) whose names on class rosters left no doubtias to gender. The
original Control Group wus comprised of 55% Category V; 34% Category IV;
T% Category III; L% Categories II and I on the Hollingshead-Redlich. Har-
lem, despife its reputation, is not all ghetto - many Black middle class
femilies attend school there. Preseptly, the unemployment rate in Harlem
is close to 36%. A larger proportion of our original sample were unem~

ployed when the study began. The attrition analysis shows that the
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sample found and assessed in 1976 did not differ by Sociul Class from those
in the original sample who were not found and assecsed (Appehdix AII), If
anything, it appears that the sample in this study was somewhat lower in

SES than the Harlem population of fifth grade boys of which it is a subset.

i i «

[ . bl

DL 4"f ‘ The cumulative effect of repeated measures each of <hich is Just
short of the .05 level of confidence is best demonstrated in Appendix R,
I,B, 2a. The 4 x 2 Chi Square is 7.08, 6.26, and €.55 for grades S5, h,

and 3, respectively., The critical value for .05 with three degrees of free-

__mnﬁ,_wg_ﬁdom_is__"81_—A11~three—are‘ﬁt’E—pf*ﬂfiﬁmiévgi_a?"gbﬁfiéenééIwmi£ is aréued
.that those proportions do differ across groups at a satisfactofy level of
statistic = confidence. If the Concept Training Group had not had the
highest average score at each grade, we might conclude that the distributions
differ 7©wut be uncertain as to what grdup read best. Dnt the chance that
CT would resd best at every age given four possible winners, is .015.

The &-ratioglbetwegn T-2 end CT on the one hand and Control and

v v N ey

Comparison Grcu;%\are consisténtly ir faver of the former groups on every
comparison. For those to reach a satisfactory level of confidence, three
events must occur as additional subjects are found and assessed: (1) The
sample size must increase. (2) The standard deviations must decrease,
and (3) the means must reﬁain the s.me or incrcase.

Additional subjects assr: *ed is synonomous with the sample size
increasing, The SD will almost c¢~:tainly decrcnse a¢ the N increases: (a)
within groups the rho between sample sizes and .SD's is -.T5; (b) the

SD for the 852 boy Comparison Group is 1.51, for the Controls it is 2.02;

CT is 1.78; and T-2 is 2.02. The sample in the study is a subset of the
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Comparison Group. The only possibility which can prevent increased stat-
istical‘confidence with additional subjects is that the difference between
reans decreases - that, of course, is what the t—ratié states. Presently,
cur distributions are so variable that the mean for each group mey change
with additional subjecps, in either direction.

If bpe is not persuaded by these arguments that the combined effects

of the reading analysis are conclusive about the_éuperiority of the T-2

and CT groups ~ what can one conclude? Certainly—not—that—the—intervention

has failed. Only that more subjects shculd be assessed before such con-
clusiveness is shown, and we are continuing to locate and-aésess subjects
presently not found.

For those who aré persuaded the evidence is conclusive and those
who grant that a good case has been made but.have reservations about the
data being conclusive, there are some important questions raised by the
data.

Why is Concept Training so much more effective than Discoféry
Training for subsequent reading, when the latter has an equal effect on the
IQ7 IndeedF at grades 5 and 4, the DT group is no better than Control or
Comparison on that skill. It would be extremely difficult to arguc the
DT hﬁd any éffect on reading. And yet, the DT treatment is the most similar
to what occurs ir most nursery schools and day care centers today. While
these datu refer only lo treatments characterized by the éne-to—nne situa-
tion, it does not seem to be too great v!‘generalizution to apply the re-~
sults to Group Training as well. The suggestion is that most preschool

training todey mey well have an effect on IQ scores, but none on reading.
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The suggestion is that early intervention programs should include one-to-
one interaction between teacher and child - and that the training should
be structured, planned, and teacher-guvided.

Why is reading more effective by training at age two than training
at three, where IQ scores for T-2 and T--3 are slmost identical? Clearly,
these results tend to support those who have argued for intervention to

occur as early as possible, and raise juestions about the pesition that

intervention at any age is equally effective. But one can only speculate
sbout why. And, this report is not the place for that.

Why were there no differences by age or type of training at age 4/8
when training at two and Concept Training yields increased IQ's and reading
scores at age 127 The existence of sleeper effects must be retained as
one possibility. The reading resvits, it may be argued, are there at 12
and not at U4/8 becuuse no measure was given at h{8 valid for whatever
reading is. But the IQ's are different at 12 and were not at 4/8 -
the WPSSI was used at 4/8 and the WISC at 12 - Thoseé measures gained
part of their utility because the Verbal and Performarnce scales are com-
prised cf the same kinds of items, administered in the same mamner, and
conceived by the same expert in test construction.

Why is the Performence IQ and not the Verbal IQ affected by the treat-
ments? Only conjecture is possible at this time, so it will not be discussed.
But the question deserves serious attention by those concerned with early
intervention. ]

How is it possible that two hours weekly of Concept Training at age

two or three for a period of eight months, with the average number of
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hours in.training being only 45, af'fected Performance IQ nine points and
average reading score three months? More speculation, but it did.

And, finally, thefe is that word significance. At leas*t two connota-
tions of the word are relevant. Statistical significance, which has been
discussed; and significance for the children concerned. Is it significgnt
that 63 found children have nine points higher Performance IQ's and read

three months ehead - and that we may infer that 60 others not found do

so as'ﬁeii?-mﬁ;wihink it is.

VI. RECOMMENDATIONS

On the basis of the evidence presented here, it is recommended”that
early childhood compensatory educetion programs:
(1)  Begin at an earlier.age than is presently so, and,
(2) That all programs have imbedded in them periods during_
each week when every child receives structured, planned,

teacher-guided and concept oriented one-to-one instruction.
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APPENDIX A

I. Attrition analysis by 3.8 Stanford-Binet IQ®

197k - 1976
Found Not Found

5 %o t a.f

T-2 97.2 96.3 .32 100
T;3 101.3 . 97.0 1.72 108
Cont. 91.3 95.3 . -1.13 58
CT 99.4 95.8 1.7 107
DT 98.0 98.1 - .02 102
L ' 97.5 95.5 .81 120

M 101.0 100.2 .28 93

II. Attrition analysis by Hollingshead-Redlich SES Score®

1974 - 1976
Found Not Found
! X5 t a.f
T-2 58.9 57.6 .48 113
T-3 56.9 57.1 - .1 120
Cont. 58.0 58.3 - .11 66
CT 57. 4 58.4 - Z .ko 118
DT '59.5 56.7 -1.1k 118

a. None of the abcve comparigons were significant st p = .05, two-talled.
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III. Attrition by Hollingshead SES Categories®

(# in 19Tk~T6 sample/ # in 1966-7 sample)

I II ITI IV v

Scores 11 -17 18 -27 28 - L8 B - 60 61 - 77

T2 0/1 1/6 1/5 " 23/h2 28/69
T-3 0/0 0/3 6/13 . 29/k2 31/66
Cont. 0/1 2/3 2/5 13/23 16/36

a. Scores and categories range from V (61-77) as the lowest SES to I
(11-17) as the highest.
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Appendix B: Anslysis of 1975 Assessment

I. Reading
A. Reading as a function of age at training
l. t-ratios on individual reading scores

a. Grade 5 (SAT)

I B a.z.
T-2 - T-3 5.35  5.02 A7 91
T-2 - Cont. 5.35 5.09 .52 67
T-2 - Comp. 5.35 5.01 1.23 . 890
T-3 - Cont. 5.02 5.09 - .17 80
T-3 - Comp. 5.02 5.01 .0l 903
Cont. - Comp. 5.09 5.01 .2k 879

b. Grade 4 (MAT) B
T-2 - T-3 4.06 3.79 .88 87
T-2 - Cont. L.06 ‘ 3.70 1.00 68
T-2 - Comp. L.06 3.79 1.31 213k
T-3 - Cont. 3.79 3.70 .27 17
T-3 - Comp. 3.79 3.79 .00 2143
Cont. - Comp. 3.70 3.79 - .38 2124
c. Grade 3 (MAT)

T-2 - T-3 3.60 3.40 .19 (4
T-2 - Cont. 3.60 3.39 .66 53
T-2 - Comp. 3.60 3.35 1.2k 219h
T-3 Cont. = 3.k0 3.39 .03 60
T-3 - Comp. 3.40 3.35 .27 2201
Comp. - Cont. 3.39 3.35 R 2177
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2. Chi-square statisties on differences in proportion of chil-
dren reading at or above the national norm.

a. 2 x 4 Chi--Square Statistics

i. Fifth Grade: T-2 T-3 _ Cont. Comp.
Above Norm 19 | 21 10 262 X2 = 6.61
Below Norm 21 32 18 590 n. s
ii. Fourth Grade: T-2 T-3 Cont. Comp.
Abvove Norm - 12 13 T 379 X2 = 6.29
Below Norm - 28 36 23 1717 n. s
iii. Third Grade: . T-2 T-3 Cont. Comp.
Above Norm - 17 17 5 6L2 x2 = 7.10
Below Norm 19 26 14 1518 n. s
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b. 2 x 2 Chi-square statistics

i, Grade 5:

T-2 T~3 Cont. Comp.
T-2 0.58 0.94 L g%
T-3 » 0.12 1.83
Cont. 0.31
Comp. e .
ii. Grade L:
T-2 T-3 Cont. Comp.
T-2 0.13 0.39 3.73
T-3 0.10 2.29
Cont. .55
Comp.
iii. Grade 3:
T-2 T-3 Cont. Comp.
T-2 0.k 2.26 5.16%%*
T-3 1.01 ~1.94
Cont. 0.10
Comp.

* p<.05
¥*  p .03
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B. Reading as a function of type of training
1. t-tests on individual reading scores
a. GCrade 5 (SAT)

ST~ S TR ¥ 5%
CT - DT 5.29 k.97 .8l 91
CT - Cont. 5.29 5.09 46 82
CT - Comp. 5.29 5.01 1.18 905
DT—=Comt~ —— 397 5.09" _ - .25 65
DT - Comp. L.97 5.01 - .1k -888
Cont. - Comp. 5.09 5.01 + .24 879

b. Grade k4 (MAT)

CT - DT 3.95 3.86 .29 87
CT - Cont. 3.95 3.70 .5 79
CT - Comp. 3.95 3.79 .87 2145
DT - Cont. : 3.86 3.70 13 66
DT - Comp. 3.86 3.79 .33 2132
Comp. ~ Cont. 3.70 3.79 - .38 2124

c. Creade 3 (MAT)

CT - DT ' 3.49 3.50 - .0k T
CT - Cont. 3.49 3.39 .32 66
CT - Comp. 3.h49 3.35 .81 2207
DT ~ Cont. 3.50 3.39 .33 b7
DT - Comp. 3.50 - 3.35 .68 2188
Cont. - Comp. 3.39 3.35 .1k 2177
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2. Chi-square statistics on differences in proportion of chil-
dren reading at or gbove the national norm.

a. 2 x 4 Chi-Square Statistics

i. Tifth Grade: DT CT Cont.  Comp.

Above Norm 14 26 | 10 262 X° = 7.08

Below Norm 2l . 29 18 590 n. s.
ii. TFourth Grade: DT CT Cont.  Comp.

Abvove Norm ' 10 15 T 379 X2 = 6.26

Below Norm 28 36 23 1711 n. s-.
iii. Third Grade: DT CT Cont.  Comp.

2
Above Norm 13 21 5 642 X =6.55
Below Norm 17 28 14 1518 n. s.
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i.

ii.

iii.

*%

b.

Grade 5:

Grade b:

Grade 3:

p¢ .05

P<-025

2

<

x 2 Chi-square statistics

cT
DT
Cont.

Comp.

cT
DT
Cont.

Comp.

CT
DT
Cont.

Comp.

cT T
1.00

cT T
.10

CcT DT
0.00

55

Cont.

1.01

0.01

Cont.

.35
.08

Cont.

1.59
1.45

Comp.
6.51% %
0.63

0.31

Comp.

1.70

.52

Comp.

3.94%

.2.61

0.10
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t-tests on inaividual reading scores

C. Reading as a funct.oL
1.
a. Grac T
A
L ~-M 4.85
L - Cont. L.85
L - Comp. 4. 85
M - Cont. 5.5u
M - Comp. 5.5b
Cont. - Comp. 5.09
b. Grade 4 (MAT)
L-~-M 3.70
L - Cont. 3.70
L - Comp. 3.70
M - Cont. k.12
M - Comp. 4,12
Cont. - Comp. 3.70 )
c. Grade 3 (MAT)
L-M 3.52
L - Cont. 3.52
L - Comp. 3.52
M - Cont. 3.6
M - Comp. 3.46
Cont. - Comp. 3.39
P< .05
#x P<.025
a Orne~tailed

of SES

w Ww w w w &

w w w w w w

56

2OV W

Vi W W

.12
.70
.79
.70
.79
.79

R
.39
.35
.39
.35
.35

.00
L6
.26
.70
.38

.25
Lo
.90
.23
.56
.1k

d.f

91
78
901
69
892
879

87
T2
2138
73
2139
2124

T7
58
2199
55
2196
2177
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2. Chi-squarc statistic for differences in proportion of chil- -
dren reading &% or above the nation.l norm.

a. 2 x I Chi-Square Statistics

i, Fifth Grade: L M Cont. Comp.
Avove Norm 18 22 10 262 X2 = 8.96
P& .08
Below Norm 33 20 19 590 <
ii. Fourth Grade: L " M Cont. Omp.
Above Norm 9 16 7 379 X° = 9.7
Below Norm 35 29 23 jin7 P&, .025
1ii. Third Grade: L | M Cont. Comp.
Above Norm 18 | 16 5 | 6o X° = 6.58
Beiow Norm 23 22 1k {1518 n. S.
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b. 2 x 2 Chi-square statistics

i. Grade 5:

L M Cont. Comp.
L 2.7h 0.01 0.L46
M , 2.22 8.6L%x
Cont. , 0.18
Comp.
ii. Grade bL:
L M Cont. Comp.
L 2.51 .09 .16
M 1.26 8.9L¥¥
Cont. 0.55
Comp.
iii. Grade 3:
L M Cont. Comp.
L | .03 7 1.70 3.85*
M 1.36 2.73
Cont. | 0.10
Comp. ’

* p<.05

*%  pg.01 58
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II. 1IQ
A. WISC full scale sc¢ores

l. t-tests between treatment groups'

R X £ af
T-2 - T-3 99.40 99.36 .02 110
T-2 - Cont. 99.40 93.16 1.80*% 78
T-3 - Cont. 99.36 93.16 2.00%* 84
CT - DT 100.16 98.34 LTS ‘110
CT - Cont. 100.16 93.16 2.2h++ 19
DT - Cont. 98.34 93.16 1.50 73
L-M 96.31 102.14 =2.47++ 111
L - Cont. 96.31 93.16 .99 .18
M - Cont. 102.1k 93.16 2. 7h++ 8k

* P¢ .05, One-tailed
¥  p¢.025, One-tailed

++ p<c .01, One-tailed
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B. WISC verbal scale score

l. t-tests between treatment groups

R 2 & ar.
T-2 - T-3 100.32 99.97 .13 110
T-2 - Cont. 100.32 99.26 1.0k T8
T-3 - Cont. 99.97 96.26 1.04 84 .
CT - DT 100.36 99.83 .19 110
. CT - Cont. 100.36 96.26  1.53 .89
DT - Cont. 99.83 96.26 .98 T3
L -M ' 97.62 102.39 -1.72% 110
L - Cont. 97.62 96.26 .37 78
M- Cont. 102.39 96.26 1.6k 8L

¥ p<.05, One-tailed
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C. WISC performance scale Score

1. t-tests between treatment groups

X X2 t d.fr.
T-2 - T-3 97.92 98.82 .37 110
T-2 - Cont. 97.92 90.76 2.,16%% 78
T7-3 - Cont. 98.32 90.76 2,78++ 8k
CT - DT 99.38 97.07 .95 110
CT - Cont. 99.38 90.76 2.9h++ 89
DT - Cont. 97.07 90.76 1.91% 73
L -M 95.79 101.08 -D.2T¥* 110
L - Cont. 95.79 90.76 1.66 ‘78
M - Cont. 101.08 90.76 3. 42++ 8L

¥  p<.05
¥ pg .025
++ p<.00‘5
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III. Descriptive statistics

A. Age 10-12 (WISC)

N X s.0D
~CT | 6L 100.16 12.34
DT 48 . 98.3u 13.25
T-2 53 99.40 13.79
T-3 59 99.36 11.78
L 53 96.31 11.73
M 5¢ 102.1k 13.02
Cont. 27 93.16 16.27
B. Grade 5 (SAT)
CT 55 5.29 1.78
DT 8 L.97 1.83
T-2 Lo 5.35 2.02
T-3 53 5.02 1.61
L 51 L.85 1.66
M L2 5.54 1.91
Cont. 29 5.09 2.06
Comp. 852 5.01 1.69
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C. Grade b
| N % s
CT 501 3.95 1.k0
DT ' 38  3.86 1.50
T-2 45 L.06 1.46
T-3 ko9 3.79 1.4
., by 3.70 1.52
M bs  L4.12 1.33
Cont. 3¢ 3.70 1.53
Comp. 2096  3.79 1.29
D. Grade 3
CT L9 3.L9 1.1k
pT | 30 3.50 1.11
T-2 36 3.60 1.09
-3 43 3.40 1.15
L ' L1 3.52 S 1.17
M 38 3.46 1.08
Cont. 19 3.39 1.16
Comp. 2160  3.35 1.20
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