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GROUPS OF SOUTHERN, RURAL, PRESCHOOL CHILDREN,
APPROXIMATELY HALF OF WHOM COULD BE CONSIDERED TO BE
CULTURALLY DEPRIVED, WERE USED TO TEST FOUR POSSIBILITIES.
THESE WERE THAT (1) INTELLIGENCE MIGHT BE MODIFIABLE, (2)
INTELLIGENCE COULD BE VIEWED NOT ONLY AS A SINGLE BEHAVIORAL
DOMAIN, BUT ALSO AS A NUMBER OF SUCH DOMAINS, (3) CULTURAL
DEPRIVATION COULD IMPLY LOW LEVELS OF INTELLECTIVE
FUNCTIONING WHICH RESULT NOT ONLY FROM LACK OF PRIOR
STIMULATION BUT ALSO FROM INADEQUATE DISCRIMINATIVE TRAINING,
AND (4) TRAINING MIGHT PROFITABLY BE GIVEN IN THE VARIOUS
5 INTELLECTUAL REPERTOIRES IF APPROPRIATE PROGRAMS COULD BE
B CONSTRUCTED AND IF PRECISE REINFORCING COMTINGENCIES WOULD BE
% ARRANGED AND CONTROLLED BY MEANS OF AUTOMATED DEVICES. THE

: RESEARCH WAS DIRECTED By FIVE QUESTIONS DERIVED FROM THE
POSSIBILITIES CONSIDERED. THE CONCLUSIONS WERE--(1) ONLY
‘QUALIFIED ANSWERS TO THOSE QUESTIONS CAN BE GIVEN, (2) THE
: DATA GATHERED RAISED AS MANY QUESTIONS AS WERE ANSWERED, AND
: (3) THE POSSIBILITIES CONSIDERED WERE ONLY PARTIALLY
SUPPORTED. (TC)
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PREFACE

The research to be described in this report is based in part on
gsome earlier research which was conducted by Dr. James Holland, Dr.

B. F, Skinner, and me during the summers of 1960 and 1961. At that

time we vere attempting to develop several different discriminative Tre=~
pertoires in retarded children by means of -matching=-to-sample presenters

and programs which were similsr in many respects to those used in the
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present research, I am indebted to Drs. Holland and Skinner for the
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early development of this technique and for the instruction they gave

me in its use.

The present research wass to a large extent carried out as a group

enterprise, and without the assistance of Drs. Rarl Baughman and

Grant Dahlstrom and their staff, it could not have been conducted., As

early as 1960, Baughman and Dshlstrom began to make contacts and to

establish rapport with school officials, teachers, parents, sand childe-

ren in northern Orange County, In 1961 they began their own project,

the purpose of which was to study intellective, social » and personality

development in southern rural children. It was in large measure be-

cause of their work in this geographical area that I was able to

establish the two kindergartens and two fnstructional laboratories at
Efland, North Csrolina in the fall of 1962.

All test administration during the academic years of 1962-63 and

1963-64 was carried out by examiners on the Baughman-Dehlstrom staff,

and their sslaries were paid from Baughman-Dshlstrom project funds pro=

vided by N.I.M.H. Most of the same examiners did the testing during




the academic years of 1964-65 and 196566, Their salaries, however,
were paid from Office of Education funds. In general, the exsminers
were excellent, and I ar indebted to Drs. Baughman and Dshlstrom for
asgsembling them and making them svailable to my project. My thanks
also go to the examiners themselves. These include Sophie Martin,
Barbara Nixon, Rosemary Funderburg, Eve Ray, Anne Spitzragel, and
Musia Lakin,

A number of colleagues have been especially helpful in other
phases of the research, Mrs. Kathleen Fink was extremely helpful
in preparing the matching-to-ssmple programs., The typewriter pro-
grams were in large measure prepared by Frank Graham, Linda Motley,
Robert Rudolph, Ksthryn Calhoon, Mary Daniel, and Margo Murphy. During
the first three years Dr. John Delorge and Dr. Eugene McDowell carried
out: almost all of the matching-to-sample training. During the fourth
year Joseph Walton, Robert Rudoiph, and Kathryn Calhoon conducted the
typevriter training., I am also indebted to Mr. Paul Carr, Dr. James
Godfrey, and Dr. Marcus Waller, Mr. Carr as Superintendent of the
Orange County Public School System was extremely supportive and help-
ful sdministratively. Dr. Godfrey was also generous with his
sdninistrative assistsnce. On at least two occasions his sction

ssved the project from being terminated prematurely. Dr. Waller was

very helpful in a number of ways. He aided greatly, for example, in
re-designing and building the present matching-to-sample presenters
and related equipment. Dr. Waller was alsc my constant advisor on

technical metters.
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Fically, Dr, Lyle Jones and Dr. Douglas Schoeninger made many
helpful suggestions in regard to the anslyses of the data, and I wish

to thank them for their assistance.
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PROBLEM

The question of modifiability of intelligence is orce more a
ﬁertinent one. It is no longer only a theoretical question, however,
tut is one which has immediate and practical implications. GCre:it

concern is now being expressed over economic poverty and its twin evil,

cultural deprivation. Remedial action is being taken at all age levels,

TS

but greatest interest centers om the culturally-deprived preschool child
and methods for raising his level of intellective functioning.

The question, of course, is not completely divorced from theory.
Hunt (1961) points to a changing conception of intelligence. This new
conception is that intelligence is not constant, nor is it necessarily
doomed to develop in a fixed, unmudifiable way. He cites data to support
the contention that inteliigence and intellective development can be
moclified by means of envirommental events.

There is another changing conception of inteiligence which has
important implications. This is that intelligence need no longer be
viewed as a single unidimensional entity capable of being described by
a single measure or index, e.g. the 1.Q., but might »e -described
multi-dimensionally. If this proposition were formulated in behavioral

terms, intelligent behavior would be conceived of not as a single class,

but rather a number of different classes or repertoires of behavior,
and to make meaningful comparisons among people in regard to intelligence,
one would sample and compare each of these repertoires,

The question which now arises is how might one go about modifying f

the intellective repertoires of various kinds of people, particularly
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of preschool children? One would certainly make use of nursery
school and kéndergarten teachers and give instruction in the verbal,
perceptual, and numerical rei:ertoi.res by direct verbal instruction and
by exami.e. Skimmer (1961a, 1961b), however, points out that many
children move into adulthood with largely undeveloped repertoires be-

cause the environment and the traditional educationsl agents are often E

unable to supply appropriately reinforcing contingencies. Thus,

children do not necessarily grow up in impoverished environments in the

sense that they are exposed to a restricted or inadequate range of

T

stimuli but in the sense that they never experieance many of the
contingencies necessary for the development of the fine discriminations

entailed in iatellective repertoires. This occurs because the con-

e T RGN

tingencies are too subtle and too difficult for many parents and

3 A%
WA

teachers to arrange and control. To remedy this situatiom, Skinner

T

P

suggests the use of relatively simple teaching machines.

Machines are, of course, only part of the answer. Used in con-

junction with them must be pronerly conceived, coherently arranged

prograus, Such programs must not only effect intellective improve= £

ment during the preschool period, but must also shape and strengthen

S S N SR S

those skills s abilities which are involved in the more global acadenic
behaviors developed later in school. Tiie general problem then is to
determine whether or not programs and sutomated procedures can de
developed which, when used in conjunction with normal kindergarten
instruction, will produce greater increases in the proficiency of pre-

school children in certain basic intellective skills than will kinder-
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3
garten experience alone. The skills to be investigated include verbal ;
comprehension, perceptual analysis, quantitative thinking, and spatial
visualization, A second aspect of the problem is to determine whether
or not the effects of the special preschool training in these basic

skills generalize beyond the programs themselves or éxisti.ng tests of

these abilities and actually augment the later learning of academic

subjects in school,
OBJECTIVES

In the preceding section, alternative formulations of intelligence
and cultural deprivation were considered. Four major points were made.
These were: (1) that intelligence might be modifisble, (2) that it
could be viewed not only as a single behavioral domain, but also as
a number of such domains, (3) that cultural deprivction could imply
low levels of intellective functioning which result not only from
lack of prior stimulation but also from inadequate discriminative train-
ing, and (4) that training might profitably be given in the various
iatellectual repertoires if appropriate programs could be constructed

and if precise reinforcing contingencies would be arranged and con-

trolled by means of automated devices.

It is the general purpose of this research to test experimentally
the feasibility of these alternative formulations with groups of
southern, rural, preschooi children,approximately half of whom could
be coneidered to be culturally deprived. The research was directed by

five specific questions, and finding empirical answers to these

:
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4
questions was the objective of the research. The questions are the
following:

1, Can Stanford-Binet 1.Q.%s and patterns of abilities as
measured by the Primary Mentai Abilities (P.M.A.) test be changed by
kindergarten experience?

2. Will programmed discriminative training given in conjunction
with normal kindergarten experience produce greater changes in Stanford-
Binet I.Q. and P4M.A. quotients than kindergarten experience alomne?

3. How persistent are the changes produced by kindergarten
experience and by kindergarten experience plus the special imstruction?

4., Are the changes produced related to original level of
intellective functioning?

S« Are the effects of kindergarten experience and of kindergarten
experience plus the special programmed instruction sufficiently general
in nature to influence later academic performance as reflected by school

grades and by scores made on the Stanford Achievement Test?

RELATED RESEARCH

The relative importance of nature and nurture in the development
of intelligent behavior is a controversy of long standing, Excellent
reviews of this controversy, its theory, and its research have been
published by a nvmber of investigstors, including Jones (1946, 1954),
Anastasi (1958), Humt (1961), and Fowler (1962). Research on the role
of environmental influenceé typically has ent:ai'.led assessing one of the

following interventional procedures: (1) placing institutionalized
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children or children from intellectually “poor™ homes in foster homes,
(2) giving training on intelligence test items or similar materials,
sad (3) giving brosder social and coguitive training by means of
aursery school and kindergarten instruction.

The efficacious effects of foster home placement on intellective
development are well described by Burks (1928), Freeman, Holzinger,
and Mitchell (1928), Leahy {(1935), Skodak (1939), Skeels (1940, 1965)
and Skodak and Skeels (1945, 1949). Some of the problems inherent in
this type of research are discussed by Jones (1946). Despite these
difficulties, the magnitude and direction of the effects, even in the
face of complications which might be expected to attenuate them, are
impressive and seem to justify the contention that envirommental ex-
perience should be viewed as an important determiner of intelligence.

The two remaining interventional procedures entail the use of
better controlled,or at least more completely specifiable procedures,
The first of these, i.e. giving special coaching on specific test items,
has been carried out by Greene (1928) and by Casey, Davidson, and
Harter /1928). The effects of such coaching, especially that carried
out by Greene, seem surprisingly lerge and persistent. This was found
to be true in some cases even when training was given on material similer
to the test material rather than on the test itself.

It seems surprising that such research was conducted for the most
part to determine to what degree repeated testing (of which this was
an extreme case) could contaminate intelligence test scores. Indeed,

data cited by Thorndike (1923), Lincoln (1935), and Adkins (1937) do

-
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show that I.Q. gains occur as a function of repeated esting. There
seems to be little or no evidence, however, Chat such procedures were
investigated to determine whether or not they might hewe salutory affsots
on cognitive development generally or or. later academic achievement.
Today such activities and materials coustitute a major part of readi-
ness training, e.g. Thelma G. Thurstone's Learping to Think Series
(1947, 1948, 1949).

A final procedure entnils giving broad training, e.g. socisl and
motivationsl as well as intellective, by means of nursery schools and
kindergartens, The procedure here seems to be continuous with that of
the second, i.e. specific training on intelligence tests or on materisl
similar to them, and present-day nursery school and kindergarten
activities often include such training., The history of research on the
effects of nursery school or kindergarten experience on intellectual
development, however, more closely parallels that of the foster home
procedure, perhaps because many f the same investigators are involved.
Early studies by Woolley (1925) and by Barrett and Koch (1930) suggested
that preschool experience has a favorable effect on intellectual
development. Resesrch conducted by Hildreth (1928), Goodenough (1928) ’
and Kawin and Hoefer (1931), however, yielded negative findings. During
the late 1930's and esrly 1940's, Wellman and her associstesreported a
number of studiec which yielded data supporting the contention that
nursery school and kindergarten experience could favorably influence
the level of intellectual functioning. These include Skeels, Updegraph,
Wellman, and Williams (1939), Wellman (1938, 1943, and 1945) and




Wellman and McCandless (1946).

The findings of this group were criticized severely by other
investigstors (e.g. Goodenough (1939, 1940), Goodenough and Mauer
(1940), and McNemar (1940) ) and as a comsequence the frequency with
vhich later research of this kind was conducted was greatly raduced.
It vas, however, the highly controversiszl research of Schmidt (1946)
and Kirk's (1948) devastatingly critical review of her report which
for all practical purposes rendered such research extinct for
approximately ten years. Interestingly enough, it was Kirk himself
(1958, 1962) and his colleapies (e.g. Gallagher (1963) ) who helped
resurrect research on the effects ¢. early training.

It is difficult to say vwhat reslly brought about a renewed
interest in the area. Certainly the 1954 Supreme Court decision was
important in bringing unequal educational and economic opportunities
to the attention of the nation as a whole. Great concern has
developed over one of the consequences of such inequities, namely
cultural impoverishment, and it is this which seems to have generated
nev research on the effects of envirommental influences oa intellectual
development.

As one might expect, much of the interest centers on the culturally
deprived child and how to rehabilitate him. Since 1963 a number of
excellent collections of papers have been published on this and re-
lated topics. These irclude A, H. Passow's Education in depressed

areas (1963), Compensatory education for cultural deprivatiom by Bloom,

e e 4 v

Davis, and Hess (1965), a collection by Frost and Hawkens entitled
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Zhe dissdvantaged child (1966), Hechinger's Pre-school education today
(1966) , and a three-volume collection by Webster entitled The dis-

advantaged learner (1966). These collec%ions by no mesns contain all

4
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the articles written in this general area, but they do accurately

reflect the type of thinking and research now going on.

A survey of this literature suggests that it is directed toward
answering three general questions. These are: (1) who are the
culturally disadvantaged, (2) how do they think, leara, or behave in
general, and (3) what sorts of learning and motivational influences
must be brought to bear in order to improve their condition ?

In regard to the first question, several rather clear characteristics
emerge. Della-Dora (1962, 1363), Havinghurst (1964), and Witmer (1964)
all agree that the culturally disadvantaged are for the most part
the economically deprived. They usually hold the lowest paying jobs,
reside in submarginal housing, often have improper diets, and frequent-
1y suffer from :lnadequal.:e medical attention. In addition, although
cultural deprivation can and does exist in all races, in all geographi-
cal locatione, and with all kinds of family structures, it occurs more
frequently under some conditions than others. A kigher proportion of
non~whites than wvhites, for example, are culturally deprived. Simi-
larly, there is a higher percentage (though not a higher absolute
frequency) of cultural deprivation in rvral than in urban areas. In
keeping with this, there is @ higher proportion in the South than the
North, and finally, cultural deprivation seems to occur more frequent-

1y in homes where the family is hesded by a female instead of a male.
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Next, what are the behavioral and motivational characteristics

of the culturslly disadvantaged? Many authors have suggested answers.

Included among these are Ausubel {1565a, 1965b), Deutsch (i963a, 1963b,

1965, 1966), Hess (1964, 1965), and Reissman (1962, 1963s, 1963b, 1964).

They poiat cu: that the culturally disadvantaged child is usually slow,

concrete, and has less well-developed language, perceptval, sud memor'y

gkills, Such a child may be unable to sustain attention; he lacks

environmental informatior; and he is often uvmable to use an adul: as

a source of information. Such a child's motivation for school is often

low, and problems of discipline frequently arise,

Finally, what must be ¢une to improve the culturally=deprived

child's condition? All authors seem to agree that perceptual, memoric,

attentional, and verbal skills must be developed. The child must be

exposed to a wide variety of envirommentsl events. Stories and other

verbal materials must be adjusted to the child's level and background,

Because he is so concrete and interested in the here and now, his

introduction to mcre abstract concepts must be delayed. Hunt (1961,

1964, 1966) suggests that early wotivation might be lost if the child's

behavior does not provide a degree of incongruity which is attractive,

Ausubel (1963) alao suggests that intrinsic motivation might be use-

ful. The logic of this procedure 1s that the culturally deprived

child's motivation for learning will increase as he discovers that he

can lesrn. All authors point out: that the ckild must be respected,

The tescher must in no way suggest that she does not expect high level

performance, and ahe must not respond differentially to him because of
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his social class. Both Sexton (1961) and Clark (1963) have spoken

to this issue. Finally, the families of the children must be stimulated,
and better understsnding and ranport must be established be
teachers and parents.

During the past ten years a great many research and remedial pro-
Jects have come into being. Among these are the Higher Horizons Project
and the Great Cities Project. These projects vary in their approaches,
Some involve working with preschool children; others entail enriching
primary and secondary grade curricula; £inally, others involve special
teacher training or working with parents. Because the research to be
described in this report is concerned exclusively with the effects of
special preschool procedures, many of the other studies are not
directly relevant here. Moreover, of the large number of preschool
studies now underway (Hess (1965b) lists 121 compensatory educational
projects which in some way involve preschool children), few have re-~
ported their results. A survey of those who have,suggests that the
most relevant are those conducted by Gray and Klaus (1965) in
Murfreesboro, Tennessee, by Weikart, et al (1964) in Ypsilanti,
Michigan, by Bereiter (1965, 1966) at the University of Illinois,
ard by Blatt and Garfunkel (1966) at Hoston University.

Gray and Klaus worked with preschool Negro children from families
having yearly incomes of 1less than $3000. The children were given in-
tensive training during the suvmmer and had weekly visitations by the
tezchers during the rest of the year., One experimental group which

went through two summers of training showed a gain of nine I.Q. points

L e e b
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(the initial Stanford-Binet 1.Q. was 86; the final was 95). A
second group having only one summer‘’s training gained from a mean
Stanford-Binet 1.Q. of 91 tc one of 96. The two control groups
showed mean losses of from four to six points. Differential gains on
the Illinois Test of Psycholinguistic Abilities (I.T.P.A.) were also
reported. All data reported were obtained during the preschool period;
no changes which occurred after the children entered schooi were re-
ported,

Bereiter (1965) reports gains on the I.T.P.A, and on the Stanford-
Binet made by 15 disadvantaged Negro children. The children were given
training by direct verbal imstruction in language, reading, and ari.t;hme-
tic. Stanford=Bimet I.Q.'s increased from a mean of 93.7 to one of
100.4 over a six-month period (December to June). Impressive gains
were also reported for several of the subtests of the I.T.P.A. No
control group data were reported.

Weikart, et al (1964) using three- and four-year-old Negro child-
ren report large differential gains on the Stanford-Binet during the
first preschool year, but not during the second. Thus in what Weikart
calls Wave O, the experimental children gained 12.8 I.Q. points (from
78.4 to 91.1) while the control group gained 7.2 (from 75.0 to 82.2).
During the second year, however, the experimental group 1ost 2.2
points while the control group gained 2.4. Waves 1 and 2 which were
composed of children who were three years old when they entered the
experiment, showed similar trends. Thus, during the first year the

experimental and control changes for Wave 1 were 11.5 (from 79.1 to
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90,6) and ~0.5 (from 78.3 to 77.8) respectively. During the second
they were ~1,7 and 2.3 respectively. Only first year data were re~
ported for Wave 2. The mean changes for that year were 20.4 (from
80,5 to 100.9) for the experimental children and 3.5 (from 79.4 to 82.9)
for the control.

Blatt and Garfunkel (1965) conducted a very carefully controlled
experiment on preschool groups composed of both Negro and white child-
ren. The mean C, A, of the children at the start of the experiment
was 3.2 years, Blatt and Garfunkel found that the experimental groups
showed increases in Stanford-Binet I.Q., but the control group showed
similar gains., Thus the four successive mean I. (). scores obtained
over the three-year period from the experimental group were 92.6,
99.1, 97.7, and 97.7. For the control group the mean I. Q. scores
were 89.2, 91.9, 95.4, and 96.3. Because the differences were non-
significant, Blatt and Garfunkel did not examine differences among
experimental groups,

in general the data reported in these studies like those conduct-
ed during the 1930's and 1940's suggest that I. Q. increases can be
produced through the intervention of intensive preschool instruction.
The statement must be qualified, however, to account for negative in-
stances., Gains in 7.Q. are usually easier to produce at an early age
than at a somevhat older one. They are also more readily produced if
the initial I.Q. score is in the range of 75 to 80, Bereiter's study
might supply the one exception to this, but unfortunately he does not

report the data of a control group. Finally, differential gains pro-
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13
duced by early preschool experience often disappear even when pre=
school training is continued.

A survey of the experimental procedures indicates that most in-
vestigators used several tests, a number of which were composed of
subtests which yielded independent scores. This appears to be an
important new trend, perhaps reflecting increasing disenchantment
with a single index of intellectual functioning. It also perhaps
reflects an increaged interest in behavior and behavioral repertoires
per se.

Only one study, however, that by Blatt and Garfunkel, reports the
use of what might be called an automated technique in conjunction with
other preschool training procedures. Unfortunately, those investigatarvs
did not analyze their data in such a way as to permit an assessment of
the procedure. Nevertheless, all investigators in a gense appear to
have programmed their material. Training materials were usually
ordered in difficulty, and most investigators presented their materials
in rela: ively smail steps.

The studies were very useful in another way, namely in calling
atiention to the great caution needed in carrying out research of this
kind and in interpreting results. Non-instructed control groups are
difficult to set up and maintain, but they are essential for the un~
equivocal interpretation of experimentally produced effects, Similarly,
in & pre- and post- test experimental design, children attending kinder=~
gerten must not be tested for at least a month or six weeks after entering,

If this is not done, post-test gains may be conteminated by the effects
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of increased rapport with the examiners, by emotional adaptation, and
the like. Great care must be used in keeping examiners, raters, and
in certain instances teachers and parents, uninformed as to the purpose
and perhaps even the existence of certain experimental procedures.
Finally, examiners should not know which children are trained and which

are not, Only in this way can examiner and teacher bias be kept from

influencing the data.
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PROCEDURE
General Plan
In northern Orange County there sre four school districts each of

which contains one school. At the beginning of the project in Septem-
ber, 1962, two of the schools had all-white enrollments, and two had
all Negro. It was our plan at that time to establish kindergartens
at tvo schools, one all-vhite and one all-Negro. Purther, it wvas
our plan to test all of the preschool children who were approximetely
five years old in these two school districts and then to establish in
each of the two districts threc groups of children matched on the
basis of Stanfor: -Binet 1.Q., chromological age, and sex. The members
of one group in each district were not to be enrolled in the newly
established kindergartens; the membsrs of the other groups, however,
were to be enrolled. In sddition, the meabers of one of the two groups
enrolled in each kindergsrten vwere to veceive special programmed in-
struction, while the members of the other woze to participate in
operant conditioning experiments. This latter procedure was planned
8o that the examiners and teachers would not know which children
received programmed instruction and which did not, so that all children
would have approximstely the same amount of contact with the experi-
menters, and so that all children would receive essentially the same
nunber of trinkets, charms, and pennies which were used as refnforcers.
In general the plan proved to be feasible except for one difficulty.
This was that almost all parents insisted on their children being allowed

to attend the kindergartens. As a consequence the non-~kindergarten
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control groups in both kindergarten districts had to be eiiminated,

This left two groups of children in each of the kindergarten districts,

i.e. a group attending kindercartsn and Tecelving usual kindergacten
instruction and one which would received special programmed instruction
in addition to the kindergarten experience. In order to replace the
control children in the two kindergarten districts, we decided to use
the preschool children in the other two school districts, where kinder~

gartens had not been established. Therefore, all five-year-old chiid-
renr in these districts reported to us by the school board were tested
and put in the non-kindexgarten control groups, Comparisons of data
indicate that in spite of the fact that these children were not selected,
their match with the corresponding experimental groups was surprisingly
close in respect to chronological age and Stanford-Binet 1.Q. The six

experimental groups and the training they received nay be sumarized

as follows:
White Children

A. Kindergarten experience plus special programmed instruction
B. Kindergarten experience only

C. Neither kindergarten experience nor programned instruction

Negro Children

D. Kindergarten experience plus special programmed instruction
BE. Kindergarten expsrience only

F. Neither kindergsrten experience nor programmed finstruction

RO | ROWTIRTRTR TR MO
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One problem which arose and which will be discussed in detail

later is that the teachers and the teaching methods of the schools

which the non<kindergarten children attended in sub
apparently differed from those of the two schools where we had
established the kindergartens. This made later comparisons of

test scores and interpretations of performance differences more

difficult,
Testing Procedure

Children entering the kindergartens were tested with the Stanford-
Binet and Primary Mental Abilities tests during the fall when they
entered, or more precisely, they were tested from four to six weeks
-after they entered. They were tested again in the spring at the end
of that preschool year. During the first three years of the project,
children of the same age who lived in the school districts where no
kindergartens had been established were tested by the same examiners
during the same pericds. During the fourth year, no preschool child-
ren who lived in those two school districts which did not have kinder-
gartens were tested. Those children 1iving iu the kindergarten
districts and attending the kindergartens, however, were tested as
usual. All children who entered the experiment before 1965 were later
tested at the end of their first year in school. They were also tested
at the end of their éecond year in school if they had entered the
experiment in 1962 and 1963. The later follow-up testing entailed the
use of not only the Stanford-Binet and P.M.A, tests but the Stanford

Achievement test as well. The testing programs may be summarized
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as follows: 3
Testing Dates i
Children who Fall Spring Fall Spring PFall Spring Fall Spring
entered 1962 1963 1963 1964 1964 1965 1965 1966 f
kindergartens }
in
Fall 1962 K K 1st G 2und G
Pall 1963 X x 1st G amd e |
Fall 1964 K K 1st G
Pall 1965 K K :
i Non-kinder-

gerten child-
ren vho enter-

ed experiment

in
; Fall 1962 Pre~S Pre-S 1st G 2nd G
: Fall 1963 Pre-S Pre-S 1st G 2nd G |
.3 Fall 1964 Pre-S Pre-S 1st G |
2 Fall 1965 we -

All of the examiners ware highly skilled and vere very successful
in evoking responses from shy, rural children, The Negro children were
tested by Negro exsminers, and the white children, by white examiners.

The chronological ages, in years and months, of the children

when they entere. the experiment were as follows:
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Mean Range
White Kindergarten 5 = 5.3 4=-11 to 5--11
Negro Kindergartem 5 «35.9 4e=11 to 6-=7
White non-Kindergarten 5 = 6,2 5=«0 to 6--1
Negro non-Kindergarten 5 =~ 6,2 5==0 to 6-~1

Note that a few children were older than the legal school age when they
first entered the kindergartens or when they were initially tested as
non-kindergarten preschool children,

In regard to the testing procedures it should be noted that the
examiners (and the teachers as well) knew which children attemded
kindergarten and which did not. This was due to the fact that kinder-
garten children and non-kindergarten children lived in different school
districts and sttended different schools. Caution, therefore, is
dictated in assessing the effects of kindergarten experience. On the
other hand, none knew which child had received special programmed
instruction &¢ad which had not.

Attention must &lso be called to two other problems encountered
in carrying out the testing. First, nine children were found to be
untestable at the time of their first preschool testing., If asuch
children were enrolled in the kindergarten, they were allowed to
continue. Most became testable at a later time, but none of their data
were included in subsequent comparisons and analyses., Second, 50 of
the 371 children who had been tested during their respective preschool
or kindergarten years were not tested at later scheduled times in the

first and second grades because they had moved away, Twenty=-six
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of these had attended the kindergartens; twenty-four had not. Our

B L

solution to this problem was the same as above, i.e. not to use any

of their data in cur analyses, Thus

no data of 2 child were used in

-
- 3 -

our analyses unless he was present for all of his scheduled tests.
Operation of the Kindergartens

The kindergartens were operated jointly by the U. S, Office of
Education project and the Orange County School system. The salaries
of teachers and teaching assistants were consistent with local pay
scales. Their cost and the cost of major pieces of equipment were
paid for by the project and by the University of North Carolina. The
Orange County school system supplied the project with class rooms and
school supplies. It also furnished transportation yia school buses
and made availsble lunch room facilities. N

The kindergarten children, although younger then their counter-
parts enrolled in school, followed essentially the same schedule.
They were picked up in the morning by the same buses which transported
the school children and arrived for class at the same time, 8:30 a.m.
Similarly, they left the kindergartens at 3:30 p.m. and were taken
home by school bus. Agsin, precisely the same schedule was followed
by the regularly enrolled school children. Because this seemed like
an especially long day for such young children, most of their academic

and special training activities were carried on in the morniag with

B K o ars 20 s ks S WL €1 AN S I R Ak %A A

much of the afternoon being devoted to rest and play.

All regular instruction in each kindergartem was carxrj .. on by 2
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teacher and & teaching assistant, During the four year period three
different teachers tasght at each of the kindergartens. Because so
meny different teachers were involved im kindargarten instruction and
because each developed somewhat different programs, it is difficult
to describe the kiadergarten curriculum si.ply. An analysis of the
curriculum descriptioas given by each of the teachars indicates that
most teachers included the following activitiess
1. Training in verbal ckiils

8. Teacher readisg and telling stories to the class
b, Children dramatizing stories
c. Playing show and tell
d. Letter recognition and printing
e. Phonics, e.g. naning pictured objects and noting similarities
in initial or f£inal sounds
f. Arranging sequences of pictures in order to tell a story
2, Training in quantitative skills
8. Counting objects
be Telling time
- c. VYUsing the calendar
d. Learning the concept of temperature and how it is measured
3. Training in science
8. How plants grow, taught through pictures and posters
b. Names and characteristics of various animels, taught through
use of similar pictures

c. Concepts of mivenent
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d. Concepte of weather
&. Perceptual training
a. Matching patterns and pictures
b, Selecting odd or different stimulus and telling how it is
different
5. Art traiuning
a. Using scissors, paint, craycns, and construction paper
b. Listening toc reccrds

&, Singiang and using rhythm instruments

Once more it should be noted that this list is not exhaustive
nor does it represent the activities of any one teacher. It should
also be noted that in general both the kindergarten curriculum and
the type of instruction were traditional, and all instruction was

carried out in the context of the school.

Special Programmed Instruction

Iraining procedure used during first three years. Approximately

one~half of the children who attended the kindergartens were given
special programmed instruction. During the first three years this
entailed the uze of matching-to-sample prograuws and presenters. During
the fourth year punched-tape controlled tyﬁewriters in conjunction with
projectors and magnetic tape decks were used to present verbal programs.
The matching~to-sapple procedurez required the makiang of discriminations

of increesing difficulty. The program materials were in the form of

35 om. Xodachrome transparencies. These had been prepared by
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photographing appropriate 7 .ctures, cardboard forms, mosaic patterns,
letters, etc. The program slides, which were projected, were presented
by means of four-~window corsoles. It was the task of the children
to match each sempiz stimulus presented in the top window of a console
with one of three alternative stimuli presented in the three windows
below it., This was accomplished by first presenting to a child a sample
stimulus in the top window of the console. The child then pressed the
top window. This opened the bottom shutter, exposing the three
alternative stimuli vhich were projected on the three lower windows.
If the child pressed the incorrect lower window, i.e. 8 window which
contained & non-matcaing stimulus, the bottom shutter closed, once
more blocking the child's view of the three alternative stimuli in
the lower windows., It was the chiid's task then to press the top or
sample window once aguin, exposing once more the three alternative
stimuli, If the child then pressed the correct window, a buzzer
sounded, & red light wes momentarily activated, both the top and bottom
shutters cleazed, and a new slide was automatically inserted in the
projactor, After approximately two seccnds the top shutter opened auto-
natically, exposing a new sample stimulus., The child then went through
the same procedure. Stimulus presenters and programs of this type
have been described previously by Skiener (1960, 1961), Hollsud (1961),
and Hively (1962, 1964).

During the £irst year the programs were constantly being revised
in order to reduce the error rate. Thiz does not mean that difficult
discrininations were removed but rather that additional slides, aad

thus additional discriminative steps, were put in the program ahead of
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the ones previously found to be difficult. PFor various reasons some

programs were completely eliminated and replaced by others. Those pro-

MR WIS

grams which were successfully edited and used in an unchanged form
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for at least two years are the following:

tptaccay

1. Programs designed to increase perceptual' accuracy
a. Matching pictures of Rowers, ftuil;. animals, and people
b. Matching letters %:
Ce ﬁatching pictures of flags and pennants (in color) f
d. Matching pictures of flags and pennants (in black and white)

e. Matching pictures of mosaic patterns

2., Programs designed to improve verbal and perceptual skills
a8, Matching vwords
b, Matching non-meaningful letter sequences

3. Programs designed to improve deductive and quantitative skills

. - - .4

A e S AN S S B G

a., Matching pictures of groups of objects solely on ths basis
of number in the presenceof socuetimes competing arrange-

ments or configurations

-

A ad

b. Matching on the basis of equivalent relations, e.g. one
large blue square equals five small yellow squares, etc.
4., Programs designed to improve spatial visualization
a. Matching pictures of jigsaw puzzle pieces, often when

sample or matching stimulus hgd been rotated

b. Matching by indicating which alternative would complete
a figure
_ 5. Programs designed to improve inductive skills: matching by

indicating which symbol or figure comes next in a sequence
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Although the discriminative stimuli were all visual, the child
was urged to supply and to use other stimuli and was assisted in this
regard hy the ewperimeater in a number of ways, 7Tne experimenter, for
example, encouraged the child to tact the stimuli, i.e. to describe them
verbally or name them out loud. Usually, the experimenter himself
had to do this several times before the child began to do it, The
experimenter also prompted the child from time to time if he ceased
tc verbalize the stimuli., This proc;dure was followed in an attempt
both to make the visual stimuli more discriminable and to add verbal
mediation, additionally promoting the develcpmert of verbal behavior.

The experimenter interacted with the ckildren in yet another way,
namely, as a mediator of reinforcement. He showed the children the
trinkets, cherms, end pennies which they would earn by successfully
completing a certain number of correct discriminations; and it was
he who in fact later presented the reinforcers to each chiid, In
addition, he supplied social reinforcement from time to time by
saying “good" or some other socially approving work or expression
when a child made a correct response. He also supplied aversive
social stimuli, i.e. a disapproving word or expresaion, when a child
made a mistake. The social interaction between the experimenter and
the children was found to be helipful in reinforcing almost all of the
children, but it was especially useful in the case. of the Negro
chiidren, who often would not match unless the experimenter was pre-
sent in the experimental rooms and intermittently supplying social

reinforcement.
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Training procedure used during the fourth yearz. During the
fourth year the amount of time and effort devoted to matching=-to-
sample was greatly reduced, oniy the four or five simpiest perceptuai
programs being used. Instead, training was carried out with new
programs and another type of auto~instructional device, one composed
of a punched-tape controlled typewriter, a photoelectrically~cued
magnetic tape deck, a 35 mm. projector, and associated circuitry.
The technique resembled in some regards that described by 0. K.
Moore (1963). The programs were designed to give verbal training,
e.g. echoing, texting, tacting, and intraverbalizing. The content
areas covered by the seven programs used were the folliowing:
1. People, e.g. msn, woman, boy, girl, child, husband, wife,
mother, father
2. Food, e.g. bread, butter, milk, banana, steak, hamburger,
carrots, potatoes, strawberries, pie, ice cream
3., Parts of the body, e.g. hair, nose, 1ips, teeth, eyebrow,
arm, hand, leg
4, inimals, e.g. horse, cow, dog, cat, lion, tiger, monkey,
elephant, rhinoceros
5. Professions, e.g. policemen, fireman, actor, judge, soldier,
cook, teacher, farmer
6. Actions, e.g. sitting, running, swimming, standing, vashing,
combing, sewing, cooking, reading
7. clotheo,. e. go dress, pants, skirt, shirt, coat, raiacoat,

hat, scarf
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The iist of examples presented here with each program is by no
means complete, only illustrative., Actuslly, each program contsined
40 to 60 different words.

The programs were composed of three components. These were
slides (35 mm. transpareacies), verbal descriptions, definitions, and
discussions recorded on magnetic tape, and punched tape sequences
vwhich were read intc a memory and verifier circuit to determine
whether or not the child made a correct or incorrrect typing respouse.
Each program contained aspproximately 300 different slides and verbal
descriptions. During a given program several slides and verbal
descriptions were devoted to each word. These were always presented
consecutively. The number of instances of each word varied from four
to eight, depending on the length and meaningfulness of the word.

The following procedure was used during this phase of training.
A child sat at a typewriter where he saw a picture projected on a
translucent screen. He heard a 30~second discussion read by the
tape deck which described the important parts of the picture. As
soon as the discussion had been completed, the taped voice said,
"Spell DOG" (or the neme of whatever cbject was being projected and
&iscussed). The taped voice then slowly said D__ 0 G__ with suffi-
cient time between each letter for the child to echo what the voice
had said. For muny children, this slow rate of spelling was necessary
only for the ficst time or two that a word was presented. After that,
the child csme to enticipate the spelling and did so before the taped

voice finished spelling the word. The voice then said, "Say DOG",
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and the child did so. Shortly thereaftsr, the voice instructed the
child to type DOG. The child then did this, and on the completion

of the last letter, a buszer sounded, a bright red light was projected

on the screen for three seconds,the slide changed, and the tape deck
vas started so that it began to resd & new message. If the child made
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an error, the typewriter was automatically reset, and the child had to

start that item over again. Thus, if the chilid typed DOX, the typewriter

U IR AR ST

was reset ,and the state of the verifier was changed so that D vas the

letter whick had to be typed next in order toc be correct. The child
might then type DOG and advance the slide, start the tape deck, etc.,
or he might make an error and have to repeat the sequence. Usually,
few errors vere made so that the letter sequences did not have to be
repeated very often.

Our training sequencesqualified as programs only in the sense
that they presented the child with an orderly sequence of thematically
related slides and recorded messages. No explicit fading of prompts
or supplementary stimali, however, was carried out. Thus, vhen the
child spelled a word vocally, he vas assisted by the echoic stimuli
of the taspe. Similarly, vhen he typed a word, he saw the letters
projected on the screen together with an appropriate picture. An
interesting thing, however, took place, i.e. many children effected
their own fading. Thus, in the case of vocally spelling a given word,
children often anticipated the spelling stimuli supplied by the tupe

R I KAV S O R W At A A OGRS AR RS £ ol I A0 ISR A SN P AN Sk AL et

deck after one or two presentations of a given word. Similarly, after
they "copied” a word one or two times, they no longer looked at the

screen when they were asked by the taped voice to type that same word
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8 third or fourth time,

The reinforcing procedure used during the fourth year also
differed somevnai irom that of the preceding years. As before, when-
ever & child made a correct response, i.e. typed a word correctly, a
buzzer sounded, the screen was illuminated with a red light, and & new
slide was projected, but because in this procedure suditory stimuli
were used, a new taped message vas also resd. A more important
difference in the training sequences, however, lay in the introduction
of a token-excharge reinforcement procedure. This entasiled rein-
forcing & child vith a metal token for each word typed correctly. At
the end of a session, the tokens could be exchangea for various kinds
of toys and candy, or they could be inserted in an exchange device which
gave the child & penny and a charm for every three tokens. The pennies
could then be inserted in vending machines which contained a large
variety of trinkets. They could also be used to buy toys and candy,
or they could be kept if the child so desired. The increased diversity
of reinforcers was felt to be necessary because of the longer experi-
mental sessions and their greater frequency. Similar token-exchange
procedures have been reported by & number ol investigators, e.g.

Staats et al, (1962, 1964) and Birubrauer gt al.(1964, 1965).

Y {
o
3
3
3
kK
K-

e --] N
4

g

E

3

|




‘..w‘ .m' C P T TP VA Py TR RO CI L P Y T N il i ‘ﬁ“’ril! - & "‘ iﬁ 'i’li’l ‘I

| RESULTS
Analysis of Results with Training Procedures Used is 1962, 1963, and 1964
Aualysis of Stapford-Binet 1.0.'s. In Teble 1 are presented the E

mean Stdnford-Binet I.Q.'s obtained from those childrea who entered the
experiment in 1962, in 1963, and in 1964, Scores were obtained from
those who entered in 1962 and 1963 at four different times. These :
were: (1) in the fall of their kindergarten year (or their last pre-

school year, if the children did not attend s kindergarten), (2) during

the spring of that same academic year, (3) during the spring of the

S N TN

following year, i.e. at the end of their first year in bcbool, and
(4) at the end of their second year in school. Only the first three B
scores are available for those who entered the experiment in 1964,

4 Also included in Table 1 are the numbers of children f{n each subgroup

and the grand meeas for all experimental conditioms.

Table 2 contains the mean differences between the scores obtained

during the £all of the kindergarten or the lsst preschool year and the 5

scores obtalned during the spring of that same year. Table 2 thus

reflects 2uy change occurring during the last preschool year as it

relates to kindergarten experience and to kindergarten experience plus

special programmed instruction. Table 3 contains the mesan differences

preschool year and those obtained during the spring of the first year
in school. This tsble thus depicts any change which tock place over

between the scores obtained during the fall of the kindergarten or last
two years instead of the ome kindergarten or preschool year and indicates i
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] %
j its dependency on kindergarten experience &nd on kit;dergarten ex~ E
perience plus special programmed instruction, Similarly, Table &
contains the mean changes taking place ovex three .yelrs, i.e. the kinder-~
garten year, the first year in schoo_]., and the second year in school.

Tables 2, 3, and 4 also include F - and p -~ values for appropriate

A airariadie st Kidars i, .

comparisons.
The data of these tables yield the following information. ;
(1) White children who attended kindergevten during their last |
preschool year showed consistently greater increases i.n Stanford-Binet
1.Q. during that year than did white children who did not attend kinder-
1 garcen, The difference was not significant-at the 5 per cent level or
' better for the 1962-63 group, but was significant for those children
who attended kindergarten during 1963-64 and during 1964-65. The
difference between the combined scores of all three waves is also signi-
ficant. (The term waves is borrowed from Weikart and is necessary
becauae the term years would otherwise be used in et least two different g
ways. In the present case the term weve refers to a group entering
the experiment during a particular year. Thus, Yave I might rofer to
those children who entered the experiment in 1962, 1In the same way,
Waves II and IJI would refer to those entering in 1963 and in 1964
respectively., The expression combined over all waves means that the
appropriate diffe;ence scores of all three entering groups have been
combined.,) These gains recemble those reported by Wellman (1943).

(2) Por the white children there are no consistent effects

S st L e sz MRS &

L g

resulting from the special programmed instruction during the preschool year,
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(3) Neither kindérgarcen experience nor the speciel programmed
instruction differentially influenced the Stanford-Binet I.Q.'s of
the N

(4) Comparisons of white children at the end of the first grade
show that those who had attended kindergartens consistently gained
more over the preschool year plus the first year in school than did
those who had not attended kindergartens during their last preschool
year. This effect, though consistent, is not statistically significant
for any one wave. The effect is significant, however, vher the data
for all waves (Those entering in 1962, in 1963, and in 1964) are
combined, Again the special programmed imstruction had no significant
effect,

(5) Changes demonstrated by the Negro children over the same
two years were not influenced in any consistent way by either kinder-

. garten experience or the specisl programmed instruction. The Negro
chﬁdren in the 1963 wave showed a significant programmed instruction
effect, but this is viewed as a chance effect in much the same way as
was the significant reversed effect found for the program-instructed
white children during the preschool year of the 1963 wave,

(6) Mean changes in Stanford-Binet I.Q. taking place over the
preschool year plus the first and second years in school were not in-
£fluenced by either kindergarten experience or kindergarten experience
plus special programmed instruction., This was true for both Negro

and white children.
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Analysis of P.M,A. Total Quotient Scores, Tsble 5 contains the

mean P.M.A., total quotient scores obtained from the same groups whose

Stanford-Binet 1.Q.'s were presented in Table 1, As i the case of
the Stanford-Binet dats, four quotient scores were obtained from those

children who entered the experiment in 1962 and in 1963, while only

&.& . ...,ﬁ;.. ;ﬁ.wﬁi N T £ 25 4 ‘;a": kY

the first thr:e were available for those who entered in 1964, Tables
6, 7, and 8 contain the mean differences between the scores which

were obtained at the successive test administrations. These data are

S RS S o o

arranged in the same way as the Stanford-Binet 1.Q. differences which
vere presented in Tables 2, 3, and 4., The data presented in these
tables yield the follow?ag information:

(1) White children who attended kindergarten during their last
preschool year consistently showed greater gains during that year
than did those children who did not attend, The differences, however,
are not statistically significant. No consistent changes of any kind
vwere found to occur over thke preschool year plus the first year in
school and over the preschool year plus the first and second years in
school.

(2) No ceasistent programmed instruction effects were found in

the case of the white children. This was true for the kindergarten

D S R o stk o i b 2 et R e

4
N

year, the kindergarten year plus the first year in school, and the
kindergarten year plus the first and second years in school,
(3) The P.M.A, total quotients of the Negro children were in-

fluenced to a greater degree by kinderga:ten experience than were those

of the white children., Negro children who attended the kindergarten

SRR REATR R L 1 S g i

during their last preschool year, for example, showed significsatly
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greater gains during that year than did Negro children whe did not
attend, The differences were significant during the years of 1962-63,
1963-64, and 1964-65, and for all of those waves combined. Consistent
kindergarten effects were also produced over the preschool year pius
the first year in 3chool. The effect for all waves combined is
statisticelly significant. Reversed effects were found over the pre-
school year plus the first and second years in school, but the
differences are not statistically significant,

(4) Negro children who received special programmed instruction
consistently gained more during the kindergarten year than did those
who did not receive the instruction. The difference between the
combined scores for all three waves is statistically significant,
Similar effects were found over the preschool year plus the first
year in school and over the preechool year plus the first and second
years in school. When scores were combined over all waves, both
differences proved to be statistically significant.

Analysis of Verbal Quotient Scores. Table 9 contains the mean
quotients made by the various groups on the Verbal Meaning subtest of
the P.M\A, Tables 10, 11, and 12 contain the mean differences between
the scores obtained at the successive testing sessions. These data
yield the following information:

(1) In the case of the white children, neither the kindergarten
nor the programmed instruction had any consistent effect on the gains
over the preschool year and over the preschool year plus the first

year in school. A comparison of the combined gains over the preschool

CEE AN
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year plus the first and second year in school, however, indicates
a reversed effect, i.e. those who did not attend kindergarten
gained significantly more than those “*ho did.

(2) Those Negro children who attended kindergartens showed cone-
sistently greater gains over the preschool year and over the preschool
year plus the first year in school than did those who did not attend.
In both instances the Jifferences between the combined scores are
statistically significant. No consistent kindergarten effects were
found over the preschool year plus the first and second years in
school,

(3) Programmed imstruction in the case of the Negro children
produced no consistent changes during the kindergarten year. Con-
sistent changes were produced, however, over the kindergarten year
plus the firstyesr in school, and the difference between the combined
scores over all waves is statistically significant, Consistent
differences were found over the kindergarten year plus the first
and gecond years in school. None, however, are statistically
significant, »

Analysis of Perceptual Quotient Scores, Table 13 contains the
mean quotients made by the various groups on the Perceptual speed
subtest of the P.M,A, Tables 14, 15, and 16 contain the mean
differences between scores obtained on successive test administrations,
These data yield the following information:

(1) White children who attended kindergarten during their last

praschool year consistently gained less than those who did not. This
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is true for the preschool year, the preschool year pius the first
year in school, and the preschool year plus the first and second |
years in school. Iu fact, when the appropriate groups were combined
over ail waves, .i:'h.oase children who had not attended ki.ndergarc.en vere
found to have gained significantly more over the preschool year plus
the first year in school than those wko had attended,

(2) No consistent programmed instruction effects were found for
the vhite children.

(3) Those Negro children who attended ki.ndeféarten during their
preschool year shoved significantly greater gains over that year and
over the preschool year plus the first year in school than did those
children who did not attend kindergarten. The change was reversed
over the preschool year plus the first and second year in school,
None of the differences are statistically significant,

(4) In general Negro children receiving programmed instruction
during their preschool year showed greater gains than did those who did
not receive programmed instruction. The differences, however, are
relatively small and for the most part not signfficant, This is true
for all comparisons,

Analysis of Number Quctient Scores., Table 17 contains the mean

quotients made by the various subgroups on the number aubtest of the
P.M,A, In Tables 18, 19, and 20 are presented the mean differences
in scores obtained on successive testings, These data indicate the
folliowing:

(1) Those white children who attended the kindergarten during

the preschool year gained consistently more during that yesr than did
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those who did not attend kindergarten. The difference between the
pooled scores of all three waves is statistically siguificant, Con~
sistent (though noun-significant) kindergarten effects were found over
. the preschaol iug in sch noct over the
preschool year plus the first and ;econd years in school.
(2) In the case of the white children, programmed instruction

produced no consistent effects for any of the comparisons,

(3) Negro children who attended kindergarten during their pre-~

school year showed consistently greater gains over that year than those
who did not. The difference between the gains ccmbined over all waves
is statistically significant, Changes over the preschool year plus
the first year in school show no consistent effects, Changes over the
preschool year plus the first and second yesr in school, however, con=
sistently favor the non~kindergarten children with the difference
between the pooled gains over all ﬁavea significantly favoring the

-

non-kindergarten children.

(4) Those Negro children who received programmed instruction
during their preschool year showed consistently, but not significantly,
greater gains over that year than did those children who did not
receive the instruction. ‘A cozparison of the combined scores over - |
g1l waves shows that the childrem who received programmed instruction
gained significantly more over the preschool year plus the first year
in school than the non-instructed children., No consistent effects

were found over the kindergarten year plus the first and second years

in schoel.
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Analysis of P.M.A, Spatisl Qiiotients, In Table 21 are presented
the mean quotient scores made on the spatial subtest of the P.M.A.

by the various subgroups. Tables 22, 23, and 24 contain the mean

differences between the scores obtained at successive test administrations.
These tables yield the following information:

(1) Those white children who attended kindergsrten during their
preschool year consistently gained more than did these children who
did not attend., This was true over the preschool year and over the
preschool year plus the first }ear in school. The pooled data show
that those who had attended kindergarten gained significantly more
over the preschool year plus the first year in school than did those
whe did not attend. Reversed effects which were consistent, but
not significant, were found over tae precchool yeer plue tke £irst and
second years in school,

(2) The white children who received programmed instruction con-
gistently gained less cover the kindergarten year than ¢id those who
did not receive programmed instruction, A comparison of the gains
pooled over sll waves shows that the children who did not receive
programmed instruction duriang the kindergarten year gained significant:ly
more than those ﬁho did., No consistent progremmed 1n§truction effects
were found over the preschool year plus the first year in school or
over the prescheol year plus the first and second years in school.

(3) Negro children who attended kindergaxten gained significantly
more over the preschool year then those who did not attend, The

differences are statistically significant for the year 1963=64, for
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the year 1964-65, and for all vaves combined. No consistent effects

were found over the preschool year plus the first year im school.

preschool year plus the first and second years in schocl were shown
by those children who entered the kindergarten in 1962-63 and in 1963=64.
(4) No significant or consistent effects were found in the case

of those Negro children who received programmed instruction.

Summary and Interpretation of Results with Training Procedures Used

in 1962, 1963, and 1964,

The previous analysis and description of the data was carried out
to call the reader's atZention to each comparison and its outcome. Be-
cause of its exhaustiveness, some of the major effects and trends were
perhaps obscured. 7herefore, the comparison data have been reduced and
combined into a single table. This has been done by using a single value
to represent the outcome of all waves combined for a particular come
parison and by replacing the exact values of the comparison differences
with one of seven indices. The indices are as follows:

(1) ++ = A difference which is significant at the 1 per cent
level in favor of the kindergarten groups (as opposed to the non~
kindergarten groups) and in favor cf the program-instructed groups
(as opposed to the non~program-instructed groups). This difference
is based on the total for all waves.

(2) + = A difference which is significant at the 5 per cent

level in favor of the kindergarten groups and in favor of the program=

instructed groups. This difference is based on the total for all waves.

S b i S bl L6
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(3) C = A difference which is consistent, but not significant

over all waves in favor of the kindergarten groups and the program- i

year and over the preschool year plus the first year in scixool, this
means consistency over three waves. In the case of comparisons over
the kindergerten year plus the first and second years ian school, it f
means consistency over two waves.

(4) O = No consistent difference over all waves, but the total

for all waves i3 in favor of the kindergarten groups and the program-

Cy ! PINAE W AR

instructed groups.,

(5) O0- = No consistent difference over all waves, but the total g
for all waves is in favor of the non~kindergarten groups and the non-
program=-instructed groups.

(6) C- = A difference vhich is consistent over alil waves in
favor of the non-kindergarten groups and the non-programmed-instructed
groups.

(7) - = A difference which is significant at the 5 per cent
level in favor of the non-kindergarten groups and the non~program-
instructed groups. This difference is based on the total for all ;

waves.

TR JL 0

In Table 25 are presented the differences which have been coubined

and coded in the manner described sbove. Thesa ¢ita show the following:
(1) In the case of the white children, the kindergarten signifi-
cantly influenced the Stanford-Binet 1.Q.'s but generslly had 1little

effect on the P.M.A. quotient scores.
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(2) Programmed instruction had virtually no effect on the
Stanford-Binet 1.Q.'s or the P.M.A. quotients of the white children.
(3) 1Ia the case of the Negro children, kinderparten axperience
had no effect cn the Stanford-Binet I.Q.'s but had a highly sigaifi-

cent effect; on the P.M.A. quotients.

(4) Progrenmed instruction in the case of the Negro children

had no effect on the Stanford-Binet 1.G.'s but significently in-
fluenced the total, verbsl, and number quotieats of the P.M.A.

(5) The differential gains produced by kindsrgarten experience
in the case of the white children grev smaller over time and in many
instances were reversed by the end of the second year in school.

(6) The differential gains produced by kindergarten experience
in the case of the Negro children also grew smaller over time, Ale
though the effects were more persistent for the Negro children than
they were for the white, they too were raversed by the end of the
second yesr in school.

(7) The differential gains produced by the programmed instruction
in the case of the Negro children did not follow the simple temporal
course folloved by the differentisl gains produced by kindergarten
experiexze, Significant gains, for example, often did not occur over
the kindergarten year, when the training wes given, but rather over
the kindergarten year plus the first year in school. Moreover, although
the differential gains had decressed by the secoad yaar in school,

no revetsals occogred.
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Relation of Changes to Original Inteliective Level

In the analyses just discussed, only the main effects were reported,

Gains over the various vears vere analyzed, however, not cnly io regard

to main effects but also in regard to originai intellective levels. Ino
almost every jinstance there was a significant levels effect, wiih those
subjects inizially scoring below the medien gaining significantly more

than thcse scoring above,

These findings, however, did not seem interesting because they were
precisely what one would have predicted, given what is known about
regression tovsrd the mesn. Ia addition, the iavels effect was based
aot only on the data of the kindergarten children and the children who
received special imstruction, but on the data of the children who did
not attend kindergarten as well. To be sure, kindergarten effects
were examined and reported, but the effects of major interest were
those produced by the special instruction, and these did not iavelve
the ron-kindergarten children. What we were interested in, therefore,
were the interactions between original levels and type of training,
1.e. programmed instruction ys no programmed instructicn. Such inter-
actions would permit us to determine whether differences bdetween progrem=
instructed and non-program-instructed children were greater fcr those
children who initially scored below the median or greater for those who
initially scored above.

When the data were analyzed, only one such intersction was found
to be significant. This interaction was for the Negzo children and

vas for gains made on the P.M.A. total quotient over the kindergarten
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year plus t.. first year in school. After finding this significent

adteraction, we carried out separate analyses on the gains made by

the children who were initially above the median of the P.M.A.

total quotients and by those who were initially below. Tuis yielded
the finding tl;at the children initially above the median who received
both prograpmed instruction and kindergerten experience gained signi-
ficantly more than those who had received only kindergarten experience
(¢ = 12,98, df = 1 and 33, p¢ .01). 1In contrast, no such significant
difference was found for those children who initially scored below
the median (F = 1,35, df =~ 1 and 33, p < 0.25).

Two commen?s regardivg this firding seem indicated, First, the
progranmed mstructi_cn effect for the Negro chiidren on the P.M.A.
total quotient over the kindergarten year plus the first year in
school was our largest and perhapa cur most reliable effect, Had
the effects on thes subiests been larger and more reliable, they
too night have yielded significant intersctions.

A second point which must ®#2 made i3 that many of the Negro
¢hildren had very low initial scores on the P.M.A., so low in fact
that the test morms had no values for approximately one-half of the
initial raw scores, In these instances the raw scores were
arbitrarily essigned a quotient value of 50. This procedure, though
necegsary ior data comparison,hed the possible disadvantage of re-
ducing our gains, particularly in the csse of the subjects who had
initially very low scores. This possiblie underestimstion of the
gains made by the Negro children who initially fell below the median

alsc might have produced the significant interaction and thus
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complicated our i: erpretation of it.

Effects of Kindergarten Experience and cf Programmed Imstruction on Later

Academic Performance

A question raised earlier 1s whether or not kindergarten
experience and kindergarten experience plus special programmed instruction
would influence later academic achievement. Answers to this question
were supplied by two kinds of data, These are Stanford Achievement
Test scores and academic grades.

The Stanford Achievement Test was administered twice, namely, in
the spring at the end of the 1963-64 academic year aad in the following
spring at the end of the 1964-65 academic year. 1In general, it proved
to be en unsatisfactory test for most of the children because of the
complicated instructions. Therefore, it was not given in the spring
of the 1965-66 academic year.

In Table 26 are presented the means of the battery medians made
by the various groups. Table 27 contsins the differences among the
appropriate groups together with corresponding F's 1t z-values. These

data indicate that programmed imstruction during tha kisdergarcen year

e ]
had no significant effect ou Stanford Achievement Test scores. In

regard to kindergerten effects, they reveal what to us at the time
seemed like unexpected outcomes, These are the following:

(1) White childrea who had previously not attended kindergarten
scored significantly higher at the end of the first grade and at the
'end of the second grade than did white children who had attended
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kindergarten.

(2) Negro childrer who had not attended kindergarten scored
significantly higher at the end of the secord grade than did those
Negro children who had attended kindergarten,

The general finding that the non-kindergarten children scored
higher on the Stanford Achievement Test at the end of the first and
second grades, while dissppointing, is no longer surprising. It is
very much in keeping with the declining gains and reversed effects
gseen in Table 25, The major disappointment with the instrument is
that it was too insensitive to detect any of the programmed instruction
effects in the Negro children which were reflected by the P.M.A,

The second method by which school achievement was assessed was

through the use of academic grades. Unfortunately, these too proved
to be of little value, except perhaps to point up difficulties which

often arise in their use. The first problem encouatered was the

e

. ol

unavailability of grades in the non-kindergarten schools. Obviously,
comparisons of grades given by different teachers at differemt schools
are of limited value at best, but their unavailability in two schools
eliminated any chance of comparison. Prcblems also arose in regard
to grades given at the two schools which housed the kindexrgartens.
For example, the cumulative . grade records of some children were
missing. smi;arly, no grades were recorded on the cumulative records
' of some children. As a consequence, first-grade records of twelve

children, for vhom all other data were complete, were not available.

In addition, nine second-grade records for similar children were
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missing. This left totals of 69 and 45 in the first ani second grades
respectively of the white school and 62 and 37 in the same grades at
the Negro school.

A somewhat less difficult problem that arose was how to arrive
at appropriate indices which would summarize these grades. Arbitrarily
this was done by combining grades in such subjects as reading and
spelling into a single verbal score. A quantitative score was obtained
by using the grade in arithmetic. Although other grades were given,
it was felt that these two yielded a valid picture of each child's
cverall academic performance.

In Tables 28 and 29 are presented the numbers of children making
A's, B's, C's, and D's in the verbal and quantitative areas.
Satisfactory grades are represented by A's and B's., A grade of

C constituted a lov pass. Failure in an area is signified by a

D. Some instructors also gave E's and F's, but these grades had no

official status according to the legend on the report card. Inasmuch

as they toc represented failing efforts, we pooled them with the D's.

An ingpection of the data of both tables quickly reveals that mo

significant differences were produced by the programmed instruction.

This has been further supported by chi square tests. The only

interesting aspect of the data is that the differences between the

academic grades made by the Negro and white children parallel rather

closely the differences found in their Stanford-Binet and P.M.A.

test scores., Note also that no Negro child in the first grade made

an A in the verbal sres during this thres year period.
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Analysis of Results Obtained With the Training Procedures Used in 1965

Results obtained with the matching-to-sample training duriag 1962,
1963, and 1964, although gratifying in some respects, were disappoint-
ing in others. The special instructional procedures, for example, had
no effecton any of the test scores of the white children. Similarly,
they did not influence the Stanford=Binet I.Q.'s of the Negro children,
Finally, they did not effect differential gains on the Stanford Achieve-
ment Test or on academic grades, It seemed, therefore, that s
modification of our procedure was indicated,.

In order to determine what modifications to make, we carried out
more detailed anslyses of our data. One such analysis entailed an
examination of each item in the Stanford-Binet test between the five-
and eight-year levels., Tables 30, 31, 32, and 33 coatain the results
of this analysis. More gpecificslly these tables present the numbers

and percentages of children in each group passing each item. Table 30

contains the data from the fift! -year level, Tables 31, 32, and 33
contain the results for the sixth-, seventh-, and eighth~ year levels %
respectively.

The data of Table 30 indicate few if any consistent differences

between the various groups. Aa inspection of Table 31, which contains

TP IP IR LIRS0

the aix~year items, however, yields an immediately obvious difference.

This difference 1s between the Negro and white children on Item VI-l

which 1s a vocabulary item. Fewer Negcro children passed this item
originally, and their initial disadvantage was never completely over-

come., The data of Tables 32 and 33 depict this difference sven more
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strikingly. Thus, or at least 10 of 12 items at the seventh and eighth
year levels greater proportions of the white children than of the Negro
children pass. This raises a question as to the nature of the items.
It 1s difficult, of course, to specify their precise composition, but
with the possible exception of Itam VII-3 (copying a diamond) all entail
verbal skills. Thus, to point out similarities or differences betwesen
objects the child must have developed both some general intraverbal
skills and some competance in tacting these objects. The ‘same is true
for comprehension and verbal ahsurdities. Even the memory item may be
viewed as an assessor of intraverbal strength. It appears, tharefore,
that the relatively poorer performance of the Negro children might
have been ceused by the increasing verbal demands made by the test
items, which unfortunhtely were not met, In general it seems
reagonable to consider this limitation as a possible basis for the
poorer performance of all of the children on the test items at the
higher age levels,

In view of the results of our analyses we decided to reduce the
amcunt of training given by means of the matching-to-sample programs
and procedures and to institute training procedures which would give
greater amounts of training in the various verbal skills. This was
done by means of the typewriter complexes and programs previously

described in the procedure section.

Analysis of Stanford-Binet and P.M.A, dats. Tables 34, 35, and

36 contain the mean Stanford-Binet I.Q.'s and P.M.A. Quotients made
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85
by the various groups. Ian Tables 37, 38, and 39 are presented the
sean differences together with their appropriste P- and P- values.
These data indicate that neither in the case of the Negro children
nor of the white children did the special typewriter imstruction pro-
duce gains vwhich significantly differed from those produced by normal

kindergarten experience. A “e-examination of the raw data, however,

indicated some unusual distributional properties, especially in the
case of the groups not receiving typewriter instructfon. In the case
of the white children, for example, all of the childrer receiving

typewriter instruction showed gains, in fact nine of the ten subjects

R S O RN R NN M

shoved gaias of six or more I.Q. points. In contrast, only four of

the control subjects showed gains of this magnitude, When a test

of siguificance was performed on the distribution of changes above

and below the median change, a significant chi square was obtained

(x2 = 5.48, p. < .02), thus indicsting that the typevriter instruction,

in conjunction with kindergarten experieuce, had produced significantly

more gains beyond the median gain than had kindergarten experience alone.
Iu Tables 40 and 41 are presented analyses of individual Stanford-

Binet items from the £ifth- through the eighth-yesr levels. These

tablee are identical to Tables 30, 31, 32, and 33 except that Tables

40 and 41 contain data collected during the 1965-66 academic year,

The dats of these tables suggests that the typewriter training had its

greatest effect on the items of the eighth-year level, See especially

the effect on Item VIII-1l, & vocabulary item.

When the chi square test was applied to gains oa the P.M.A. werbal

quotients, essentially the same ocutcome was obiained. Again the children
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receiving both kindergarten experience and typewriter ianstruction
showed significantly more gains beyond the median than did those who
received only the kindergarten experience (X2 = 3.94, p< .05). Iun order
to make certein that such differences werc not present in the dats 5%
the first three years, we re-analyzed in this manner the earlier Stanford-~
Binet and P,M.A. Verbal gains of the white children. In neither case
was statistical significance obtained.

When chi square tests were applied to the other gains generated
by the white children during the 1965-66 academic year, none were found
to be significant or even to approach significance, Re-examination of
the gains grnerated by the Negro children suggested no need for addi-~
tional snalyses. Indeed the effects of the typewriter procedure on
the performance gains of the Negro children were very dissppointing in
a number of ways. Virtually, all gains produced by the typewriter
were smaller than the gains previously produced by the matching-to-
samplé procedure,

The results of these analyses strongly suggest that the type-
writer procedure was appropriate for the white children. This is based
in large measure on the fact that the typewriter procedure produced the
first significant increases found in the white children and with tae
Stanford-Binet test. By the same token this same instruction seems
less appropriate for the Negro children thaen does the matching-to-sample
training. In the forth-coming year the matching-to-sample training will
be reinstituted for the Negro children. Typewriter training will again

be given, bui will be delayed until they have completed the matching-to-

dosslet
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Analysis of specific achievement tests., Because we did not

believe that the more general standard tests such as the Stanforde

o .

Binet and P,M.A. were detecting all of the effects of the typewriter
training, we constructed and administered a number of highly specific
achievement tests., Mr, Robert Rudolph had the principal responsibility
= for this endeavqr » and the data which I shall report now are a part of
E ' those which he collected.

E One of the tests which Rudolph administered was a letter
identification test, He found that those children who received the
special typewriter imstruction in conjunction with kindergarten ex-
perience identified significently more letters than did those children
t who had only kindergarten experience. This was true for both the

; Negro children (t = 3.18, p< .01) and the white children (t = 4,08,

:; p< +01). The ssme held true for an animal identification test with

li all experimental groups identifying significantly more animals than
the controls. In this case the t for the Negro children was 2,97

i (p < .01); for the white children the t was 2.09 (p< .0S5).

. These and similar data suggest that certain specific verbal

repertoires wvere indeed influenced by the typewriter training. They

also suggest that the Negro children profited from the training even

though the Stanford-Binet and P.M.A., tests did not reveal it. This

outcome suggests that modifications must be made in the testing

as well as the training procedurec,
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CONCLUSIONS AND IMPLICATIONS

The reader at this point can probably supply only partial
answers to the five questions posed in the section concerned with
objectives. The reason for this is readily apparent. The ansvers
are not simple but rather have to be qualified because the data which
were collected raised almost as many questions as they answered.
Therefore, it seems advisable at this time to take the anawer to each

question and examine it carefully.

1. Can Stanford=Binet 1.Q,'s and patterns of abilities as
meagsured by the P.M.A, test be changed by kindergarten experience?

The answer to this question is a qualified yes. It requires
qualification because kindergarten experience significantly increased
the Stanford-Binet 1.Q.'s of the white children, but not those of the
Negro children. In contrast, P,M,A. quotients of the Negro children,
but not those of the white children, were significantly influenced by

kindergarten experience.

2, Will proprammed discriminative traini iven in coniunction
with normal kindergarten experience produce greater changes in Stanford-
Binet 1.Q. and P.M.A. quotients than kindergarten experience alone?

Again the answer is a qualified yes. The matching-to-sample
training of the first three years had no effect on any of the test
scores of the vhite children. The typewriter training given during

the fourth year, however, produced significantly greater increases in

Stanford-Binet I.G.'s and P.M.A, verbal quotients than did kindergarten

et 22 o
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experiences along in the case of the white children. In contrast, the
matching=to~gsample training .given duving the first three years produced
significantly greater imcreases im P.M.A. total, verbal, and
number quotients in the case of the Negro children. It had no effect,
however, on the Stanford-Binet 1.Q.'s. In addition, the typewriter in-
struction which had been so helpful to the white children, had mno
significant effect on the Stanford-Binet and P.M.A, scores of the
Negro children.

3. How perxsistent the changes produced by kinder
experience and by kindergarten experience plus the special instruction?

The significant gains produced in the white children by kinder-
garten experience during the preschool year ware disappointingly short-
lived, usually disappearing by the end of the first grade. More will
be said about this later,

Only the typewriter instruction, which was given during this
past year, significantly influenced the scores of the experimental
vhite children. It is impossible at this time, therefore, to assess
the persistence of gains produced in the white children by special
instruction because none as yet have completed the first or second
grades,

Kindergarten experience produced gains in the Negro children which
appear to be more persistent than they were in the white children. Many
gains, for example, were significan: over the preschool year plus the
first year in school. Closer inspection of the gains found in the
Negro children who received only kiudergarten experience, however,

indicates that their gains in many instances were not significantly
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larger at the end of tke first year in school than were those shown
by the Negro children who did not attend kindergarten. Thus, much
of the kindergarten - no-kindergarten difference was contributed by
those Negro children who attended kindergarten and who in addition
received the special programmed instruction.

The gains produced in the P.M.A. quotients of the Negro children
by the special instruction are perhaps the most persistent gains found.
In fact the differential gains produced by the special imstruction in
the P.M.A. total, verbal, and numerical quotients were greatsr over
the kindergarten year plus the first year in school than they were
over the kindergarten year when the training was given. The effects
thus not only persisted but also augmented learning during the first
grade with the result that more highly significant gains were found

over the two-year period than over the one~year period.

4. Are the changes produced related to original levels of
intellective functioning?

As was indicated earlier, when gains were analyzed in terms of
original intellective level, those who were initially below the median
of a particular test or subtest almost always gained significantly
more than did those who were initially above. This, hovever, was
anticipated on the basis of what is known about regression toward
the mean and did not interest us greatly. Our principal interest
was whether the special programmed instruction would have a greater
differential effect on those above or those below the median of each

test. Only one such interaction was found to be statistically

S o U
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sigeificant. This was the levels by programmed-instruction inter-
action for P.M.A., total-quotient gains over the kindergarten year plus
the first year in schooi. It was found with the Negro chiidren but not
with the white. Further analysis of these data indicated that a signi-
ficant gain was made by those Negro children who were initially above

the median but not by those who were below. It is our opinion that

this finding must be considered tentative at this times So many

Negro children (approximately 50 per cent) had scores bhelow the
established norms that quotient gains for scores below the median
might have been obscured, and the interaction might have resulted from
this bias as a statistical artifact.

Two additional findings seem relevant, First, the significant
gains produced during the first three years of research were produced
exclusively with the Negro children. Typically, the Negro children
scored lower initially than did the white children. It may well be
that these gains were produced in the performance of Negro children and
not in the white because of their initially lower scores and thus,
their greater behavioral deficit. Secondly, significant gains vere ‘
produced only in the white children during the fourth year of research
vhen the typewriters were used. The typewriters and their programs
rerhaps required higher initial levels of intellective competence
than did the matching-to-sample presenters and their programs. Thus
the white children who scored higher initially (especially in the

requisit:\e’verbal skills) than did the Negro children are those who

were helped.
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Obviously, the reasoning which accompanies the last two findings
is speculative. Nevertheless, it does not seem unreasonable to expect
that certain kinds of training will augment the performance of those
vho make high scores initially and that other types will assist those
who make low scores.

5. g of kind e ia

grg' grammed instruction sufficiently general in nature to influence

later academic performance as reflected by school grades and by scores
made on the Stanford Achievement Test?

The answer at this time must be no. The academic grades of those
children who received programmed {nstruction were not significantly
different from those who did not receive it. Similarly, those children
who attended kindergarten (and who in some instances received special
programmed instruction) did not score significantly higher on the
Stanford Achievement Test than did those who did not attend kindergarten.
As a matter of fact, those children who did not attend kindergarten
scored significantly higher on the S.A.T. than did tbose who did
attend. It seems sufficient to say at this point that neither
academic grades nor S.A.T. scores were particularly sensitive and
th=Z other measures of academic achievement must be used in the future.
The finding that the non-kindergarten children had S.A.T. scores which
were significantly superior to those of the children who did attend

kindergarten seems important enough to justify separate consideration,

and it will be discussed shortly.

Although tentative answers were obtained to the five questions
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originally posed, four other important questions as yet remain un-
ansvered. The first of these is concerned with the level of cultural
deprivation of the childrem studied. If one were to base his answer
to this question on Stsnford-Pinet I.Q.'s, one would have to say that
most of the children vere mot more cuiturally deprived than children
in general. This would follow from the fact that tYe initial mean
Stanford-Binet I.Q. for the white children wes approximately 99 and
that of the Negro children vas spproximately 90, It should be noted
that & score of 90 wvould have exceeded spproxinately 68.ner gent of -the
sampi: of five-yesr old Negro children studied by Kennedy et gl. (1963).

Other data, however, present quite a different picture. For
example, in the case of the Negro children at the time of their first
testing on the P.M.A., spproximately 82 per cent scored at or below

the first percentile (of the national norms), and approximately 95

per cent at or below the tenth percentile. The white children faired

a little better. Approximately 25 per cenc of them scored at or below

the first vercentile, and slightly more than 50 per cent scored at or
below the Zenth percentile. According to these data at lecst 80
per cent of the Nzgro children and 25 per cent of the white children
nmight be considered culturally disadvantaged.

Other data relevant to the issue are the total family incomes
and the educational levels of the parents. Drs. Earl Baughman and

Grant Dahlstrom interviewed scveral hundred white and Negro families

in northern Orange County in the course of obtaining data for their
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project. I am indebted to them fer allowing me to use these data from
their unpublished manuscript {1967).

In regavd to family income, Baughman and Dahlstrom interviewed
110 vhite families and 90 Negro families. Thay found that spproximate-
ly 15 per cent of the white £ milies had annual incomes under $2500,
and 45 per cent under $5000. The Negro families earned considerably
less, Fifty-four per cent earned less than $2500, and 92 per cent
less than $5000. A conservative estimate of the percentages who were
culturally deprived, based on these date, would be 15 per cent and
54 per cent, but a more reslistic estimate would be 45 per cent and
92 per gent.

Two hundred and ninety-nine white families and 324 Negro families
Were questioned in regard to parental education. An analysis of these
data indicated that 31 per cent of the white mothers and 44 per cent
of the white fathers had completed eight grades or less. Again the
Negro families fared less well. Approximately, 49 per cent of the
Negro mothers and 61 per cent of the Negro fathers had completed
eight grades or less. Estimates here might range from 31 to 44 per
gent for the vhites and from 49 to 61 per cent for the Negroes.

All of these data suggest that some degree of cultural deprivation
existed among bothwikite and Negro children but that it was much more
severe and widespread in the case of the Negro children than in the
case of the white., This is of some significance in interpreting the
data of the first three waves of children, i.e. those entering in

1962, in 1963, and in 1964. It will be recalled that the matching-
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to-sample training in conjunction with kindergarten experience pro-
duced significantly greater gains thsn kindergarten experience alone
only in the case of the Negro children and culy on the P.M.A. test.
It may vell be that such training is ugseful with just such a popalation

and is of little value when levels of cultural deprivation are not so

high.

T R S O T e

The data obtained with 1965-66 procedures, i.e. with the type-

writers, also can be accomodated to this hypothesis. Thus, the white

children showed significant gains on the Stanford-Binet and on the P.M.A.

verbal scale whereus the Negro children showed no significant gains. The

vhite children began the yesr with 8 mean 1I.Q. of 101 as compared to ome

of approximately 91 for the Negro childrem. Mean P.M.A. verbal quotient

scores vere approximately 85 for the white children and 78 for the Negro

children. These data suggest that a certain minimal level of competance

is necessary for this technique (at least as it was used during the

past year) to raise scores. In terms of future operating procedures

these results indicate that the more culturally deprived, and thus

the less able, children should be well trained with the matching-to-

sample programs before they are trained on the typewriter. For those

who score higher initially, however, the matching=to-sample training

might be omitted, and the typewriter training gtarted imnediately.

A second question not originally posed but requiring discussion

is one concerned with performauce on the matching-to-sample programs

and the relation of this performance to the test data. This question

was not raised originally because of the fact that matching-to-sample
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programs do not ordinarily yield data which are open to overall
analysis. This results from the fact that most programs are revised
from time to time, thus precluding the combining of data over years.
One program, however, was preparecl during the first year, and it was
used in its original form throughout the three-year period. This is
a program designed to teach inductive reasoning. Because this program
was unchanged, because it was typicelly the last program in the se-
qu;nce of programs used each year, and because it generated errors
in most subjects, we decided to analyze the data cbtained with this
program and to relate them to the test data.

The inductive program was composed of 237 slides, distributed
equally in three trays of slides. In spite of the fact that the
easiest discriminations were placed in the first tray, most of the
errors occurred with the slides of tbac. tray. Therefore, we decided
to restrict our analysis to the performance dats obtained with the
first tray of inductive slides. Our criterion of successful per-
formince on the first tray of slides was to complete the 79 dis-
criminations with no more than five errors. Most subjects did not

meet this criterion on the first trial, but approximately 55 per

cent of the white children did so by the second trial, and about an

equal number of the Negro children did by the third. It was our be-
lief that if performance on the programs in general and on this pro-
gram in particular were related to test performance, there might well
be significant differences between the test scores of those white

children who reached the criterion in two or fewer trials and those
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who required three or more. We slso believed that there might be
similar differences between those Negro children who reached the
criterion in three or fewer trials and those who required four cr
more.

In general, significant differences between the groups were found,
but they were not as simple as had first been expected. In the case of
the white children, that group which completed the first tray of ine
ductive slides in two or fewer trials gained significantly more on
the Stanford-Binet over the kindergarten year plus the first year in

school than did the group which required three or more trials

(13.90 ys 8.00; F = 5.54; df = 1 and 34; p<,05). In addition, that

group vhich required two or fewer trials had a significantly higher
mean P.M.A. total quotient score at the fall testing of the kinder-
garten year than that group which required three or more (83.24 vs
66.27; F = 9.43; df = 1 and 34; P <.01). 1In the case of the Negro
children, no Stanford-Binet differences were found. That group reach=
ing the criterion in three or fewer trials, however, gained more P.M.A,
total quotient points over the kindergarten year than did that group
which required four or more (23.89 yg 14.44; F = 7,38; df = 1 and 32 ;
P ¢ .05).

These data indicate that performance on the programs is related
to performance on the tests. Thus, in the case of the white children,
those who successfully completed the 79 discriminations in two or
fewer trials scored significantly higher on the first P.M.A. test than

did those vwho required more trials. The data also suggest that gains
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on the tests are zelatcd to performance on the programs.
suggestion is supported by tw
reached the criterion in two or fewer trials showed a significantly
greater gain on the Stanford-Binet over the kindergarten year plus the
first year in school than did those white children who performed less
well, and (2) those Negro children who reached the criterion in three
or fewer trials gained significantly more V'.M.A. total quotient points
over the kindergarten year than did those who performed less well.

One final implication of the data not yet discussed is that
there is some evidence that exposure to the programs may result in
delayed gains even though performance on the programs is not good.
Thus, in the case of the Negro children, that group which performed
well on the program gained significantly more on the P.M.A. over the
kindergarten year than did that group which performed less well
(23.89 ys 14.44). The gain of 14.44 P.M,A. total quotient points
made by the poorer performers was not significantly different from
the gain of 14.51 points made by the Negro kindergarten children who
did not receive programmed instruction. Over the kindergarten year
plus the first year in school, however, both the good and the poor

performers on the program gained essentially the same amount (33,72

~ vs 32,50). Thus, those who performed well showed earlier gains while

those who had performed less well showed later gains, and both groups
showed significantly greater gains over the kindergarten year plus the
first year in school than did those Negro kindergarten children who
did not receive the special programmed instruction (33.72 ys 32.50 ys
26.56) .
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A third question raised by the data is one concerned with the
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ive procedures. Until the fourth year of resesic
unable to influence significantly the Stanford-Binet 1.Q.'s by means
of our special instruction. We had influenced, however, the P.M.A.
quotients. During the fourth year we significantly influenced both
the Stanford-Binet I.Q.'s and quotients on one P.M.A. subtest, namely

the verbal subtest. This suggests that the Stanford-Binet test at

the £ifth through the eighth-year levels is sensitive to changes in
verbal skills but not particularly sensitive to changes in perceptual,
spatial, and numerical skills. The P.M.A. test, on the other hand,
seems sensitive to changes in all of these, especially if the initial
levels of performance are relatively low.

In addition, various tests, because of their format, mode of

presentation, or motivational demands, seem differentially sensitive

at various mental age levels. The Stanford-Binet requires responses
which emphasize comstruction or composition. On the other Land the
P.M.A. for grades K = 1 places greater emphasis on simpler recoganitive
and matching-type skills. It may well be that for the Negro fhg%déed ,
whose mental age: were typically lower, the Stanford-B:lnet' ::onéhiufed
a test which was insensitive to gains whereas the P.M.A. is one which
was sensitive. The converse, however, may be true for the white child-
ren, Thus, at the mental age-levels at which we were working, the
Stanford~Binet may have been the appropriate test for the white child-
ren, vhile the P.M.A. may have been non-discriminating.

At other mental age-ievels, especially where there is not such a
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marked change from perceptual-motor to verbal skills, the Stanioxd=-

Binet may be equally sensitive for both Negro and white ‘child:en. In
this rcgard it should be noted that the P.M.A. for grades 2-4 became
much mere difficult and thus less semnsitive for the Negro children than
the P.M.A. for grades K-1 had been. In almost every instance Negro
children showed decreases in P.M.A. quotients when they were tested for
the first (and only) time with the 2-4 version. A part of this loss
almost certainly resulted from the loss of accumulated practige effects
on the X-1 version. A greater part, in our opinion, was due to the
sudden increase in difficulty. A better research instrument might have
been a composite of the K-1 and 2-~4 versions.

During the fourth year the Negro children showed significant
gains on neither of the standardized tests, 1;e., on neither the
Stanford~Binet nor the P.M.A. They did show gains, however, on a
number of specific achievement tests designed to assess the effects
of particular programs. These later data, thus, indicate that the

typewriter training did indeed Lave a salutory effect on the behavioral

T T A I B T Ae?3&5-!5«55«51&."\:'ﬁsﬂmgmE.,»U@7%&‘37%42@ YR TR

or cognitive development of the Negro children. Admittedly, the effects
seem highly specific, but this may well be due to the fact that our
achievement tests did not cover a broad enough spectrum of specific
skills, Had they been more broadly conceived and covered a wider range
of related verbal skills, the effects of the training might have proven
to be more general. At the same time it must be admitted that the
training procedures as well as the achievement tests probably need to

be changed in order to gain more general effects.
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A major implication of this line of reasoning is that more
attention should be paid to the precise specification of the behavioral
goals of the training. In the past the behavioral goals of such re-
search have been to produce increases in scores on standardized tests

such as the Stanford-Binet and P,M.A. Although useful, tests of this

kind give rather gross pictures of the behaviors which are being changed.

Achievement tests are required which yield more detailed information
about the changes of particular behaviors. Future research on the pro-
Ject will not exclude the more general standardized tests, hut efforts
will be directed toward the development and wuse of specific achieve-
ment tests which yield more detailed pictures of the behavioral changes
produced by the interventional procedures.

A foorth question raised by the analyses is whether or not the
reversed effects found sometimes at the emd of the first year in school,
but more often at the end of the second, are related to kir3ergarten
experience. One possible answer is that they are and that kindergarten
experience actually interfered with later academic achievement in
school., Unfortunately, data are not available to refute completely
this hypothesis. It seems improbable, however, on other grounds.

The differential gains shown originally by the kindergarten
children were probabiy due to the operation of a number of varisbles.
Part of the gain almost certainly resulted from the experiences afforded
the kindergarten children. Another major part, however, must have been
due to increased rapport on the part of the children with the examiners

and to favorable biases on the part of examiners and teachers toward
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the children who had attended kindergarten. One might expect the
effects due to differential rapport and examiner bias to disappear once
all children had attended school for a time. One might also expect the
effects of kindergarten experience-to be lost in the first or second
grade if instruction were uniformly poor and reinforcement infrequent.
On the other hand, one would certainly not expect the reversed effect
unless some additional variables were introduced and allowed to operate
differentially. It is my hypothesis that this is what happened.

Thus, in the first and second grades of the two schools where
the kinvergartens were located, instruction and motivation were notice-
ably inferior to that at the other two schools, i.e. at the non-
kindergarten schools. This observation was made both by members of
this project and by those working on the Baughman=-Dahlstrom project
as well. The effects of these difierences are reflected not only
in the reversed gains on the Stanford-Binet and P.M.A. tests but also
by the significantly superior scores on the Stanford- Achievement Test
made in the first and second grades by the non~kindergarten children.

The implications of these effects are important. First of all,
they emphasize the difficulties inherent in assessing the longitudinal
effects of various kinds of preschool training. Secondly, they raise
the practical question as to fruitfulness of gi;;ng preschool training
without also upgrading instruction and motivation in all school grades.
Clearly kindergarten experience and special instruction are helpful in
raising intellective levels. Our test data show this. Therefore, the

rew emphasis on preschool experience showmidd not be given up. It cannot
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take the place of good first and second grade instruction, however,

and additional emphasis must also be placed there.
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