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FOREVORD

" The Annual Progress Report for the year 1969-70 summarizes and
condenses material fram all previous reports including the first Annual
Peport for the year 1968-69, Progress Reports 4 and 5, and the Proposal
tor Continuation of the Orant., Thus it should not be necessary to refer
back to previous reporis for information on the first two years of the
project.

This Anmual Report also contains the following ngw information
obtained since submission of the 5th Progress Report in February:

(1) Results from enalysis of variance by sex for experimentals
and controls

(2) Results of the Stanford-Binet Face Sheet ratings of children
by both Binat testers and Preschocl Inventory testers

(3) Correlations between the two groups of testers on the Binet
¥ace Sheet

(4) Comparisons on all dependent variables between children who
woere visited regularly by Home Visitors in the DARCEE program
with results for children who ware never visited

(5) Compariscns between controls who were obtained from waiting
lists for Head Start and coniruls who were recruited in
neighborhoods

(6) Results from the Behavior Inventciy ratings by aides in the
classroom

(7) Correlations between teachers and sides on Behavior Inventory
ratings

(8) Results of statistical analyses of demographic data

(9) Results from a study camparing the Wepman Auditory Discrimina-
tion Test and the California Znditory Discrimination Index

(10) Results from analysis of variance of the video-tape monitoring
- in prekindeiyarten, indicating the significant sources of
va. iance such as reinforcement

(11) Intercorrelation matrices for in-class monitoring variables
(12) 1Intercorrelation matrices for all dependent variables

(13) Intercorrelation mstricer separately by sex for dependent
variadbles

(14) Results rrem statistical analysis of teacher personality
(16 PF), biographical data on teachera, teacher attitudes
toward teaching (Heill's Questionnaire), and teacher IQ
(Peabody Picture Vocabulary Test).

ix



In addition to analyses of data from the prekindergarten comparisons,
the following activities were completed during the 1969-70 year:

(1) Testing at the end of the kindergarten year of all experimentals
and controls. Included in this group are 29 children not
previously tested who were added to the control group for the
purpose of various camparisons.

(2) Testing of L8 four-year-old middle-class controls. The results
fron this group will be combined with results obtained in
1968-69 on experimentals and lower-class controls and data
will be re-analyzed,

(3) 1Initiation of work on the production of a film report of the
research,

(L) Video-tape monitoring of kindergarten classes containing
children from the experimenta. programs and controls. Tapes
were made on three occasions in both Follow-Through and
regular kindergarten classes in 10 classes.




INTRODUCTION

As aarly as 1967 there was a fair amount of evideuce that a varlety
of intervention programs at the preschool level could produce gains on
various measures of intellactual ability. In a review of such programs
up to that time, Hodges and Spicker (1967) concluded that Hintervent ion
programs especially designed to remedy cognitive deficits during the
preschool years and to prevent progressive school failure during the
later school years have been relatively effective to date." Bellar (1969)
has provided recent evidence that children who had special kindergarten
or prekindergarten programs were receiving better grades as late as the
third grade in more than 50 different schools. Gray and Klaus (1969)
report evidence of the superiority of their two experimental groups
over controls at the end of a 6-year period. The diffsrence is modest
but statistically significant.

Unfortunately, there is also a body of evidence on what has become
known as the "fade-out phenomenon". That is, the gains made by children
in special preschool programs are sametimes not maintained for more than
a year or, at the most, two years, after such special programs have been
completed, One of the most recent studies is that of Karnes (1968) who
reports that dramatic increases in academic programs had faded by the
end of the first grade. The fading of results which a number of investi-
gators have reported led Jensen in his review (1969) to question the
nature of intervention effects--that is, are theoy "hot-house" or
"fertilizer"? Restating the problem, he says, "There remains the
question of the extent to which specific (early) learning affects
cognitive structures which normally do not emerge until 6 or 7 years
of age and whether induced gains at an early level of mental development
show appreciable 'transfer' to later stages. It is hoped that investi-
gators can keep sufficient track of children in preschuol programs to
permit a later follow-up which can answer these questions." (p. 106).

This question of what is really changed as a result of successful
intervention programs cannot be lightly dismissed, for it bears on the
fundamental nature of the development of cognitive functioning. If it
is the case, as suggested by Skinner's methods, Gagne’ (1963), and others,
that intellectual ability develops amulatively, each advance being
dependent upon strategies and skills developed earlier, then acceleration
in the more basic skills should produce a permanent advantage (assuming
that the "basic" skills at each level can be identified).

On the other hand, it is a reasonable hypothesis that the full
development of potential in cognitive ability is more related to motiva-
tions and attitudes devsloped in ths preschool years than to specific
skills at an early age. This notion is supported by several lines of
evidence, such as effectiveness of work with parents (Miller, 1967)
and the more '"middle-class" home environmment found for children who do
maintain their gains (Kirk, 1958). :

These Lwo hypotheses are not necessarily mutually exclusive, of
course, since cognitive development ag measured by available tests may
depend on a combination of skills and attitudes. This latter position
is the basis for the DARCEE (Early Intervention) Program developed by
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Klaus and Gray at the George Peabody University.

Of equal importance, both in terms of the development of cognitive
theory and in a practical sense, is the question, '"Which aspects of
successful programs are responsible for their effects?' Programs
usually make many modifications simultaneously. In the Hodges and
Spicker review (1967), previously referrei to, the authors also commented,
"No one approach at this time appears to be more effective than any
other", Kounin (1969) suggests that the ecology of the classroom is
more important than teacher or child personality. Recently, Welkart
(1969}, on the basis of "no difference" results for three programs
which he studied (all of which raised IQ's substantially), offered
the hypothesis that some of the common elements in spscial programs
vwhich account for their success are probably commitment and enthusiasm,
use of a specific model, and the organization of the intervention
effort, rather than the nature of the specific program.

The prcblem of the relative effectiveness of programs requires
for its solution the identification of the components or dimensions
of programs in their actual operation. Gordon (1969) has effectively
stated this point of view by saying, '"We need to engage in a very
systematic observation: the kind of monitoring or quality control, if
you will, for taking samples over time of what is actually transpiring
to see whether or not tley are doing what the model says they ought to
be doing and whether or not in reality the models they say they hold
really differ when they become operational...on what dimensions are
they alike and on vwhat dimensions are they different? Only when we
begin to address ourselves carefully to that kind of question will we
have the kind of research and evaluation that tells us directions for
new programs.” (Seminar #, p. 38).

Although a mumber of methods have been used to monitor classroom
activity, none of these provide the kind of data that would link the
variables known to _be important in learning with the dimensions of
specific programs.

Rashid (1969) concludes that there is a sharp break between the *
professional literature describing practices in preschool programs and
the literature describing practices in the primzyv grades, in that most
of the research at the preschool level has been concerned with the
teacher's influence on behavior in the general domain of personal and
social development rather than teacher competence or effectiveness.

Fortunately, a number of important issues regarding the variables
which affect intellectual development are brought into sharp focus by
the philosophies and techniques of several of the most successful
programs designed to modify such development during the preschool years.
A few of these variables are: language (verbal instruction as a technique
by teachers and practice in language use by children), imitation and its
converse, modeling by teachers, role-playing, reinforcemsnt, manipulation

I - W St e e T e S . T e e T e ot i

'These have been reviewed by Sears and Dowley (1963) and by Biddle and
Ellena (1964).
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of materials and sensorial stimulation. If programs could be ordered
along these dimensions in temms of actual classroom activity, as should
be possible if they are correctly implemented, then the effects of the
various components might be assessable.

A number of troublesome methodological questions regarding inter-
vention efforts also remain unanswered. For example, prograns liave
usually been evaluated either by program developers themselves or by
researchers interested in particular kinds of intervention programs.

As late as 1969 Jensen pointed out that "A further step in proving the
effectiveness of a particular program is to demonstrate that it can be
applied with comparsble success by other individuals in other schools,
and if it is to be practicable on a large scale, to detemine if it works
in the handa of somewhat less inspired and less dedicated praciitioners
than the few who originated it or first put it into practice on a small
scale", (1969, p. 102). This problem of the Hawthorne effect is clearly
described by Sprigle, Van de Riet and Van de Riet (1967) in coments on
their own study.

A related problem concerns the teacher variable. In many evalua-
tions different programs have been represented by single classes, a
design which of necesaity confounds teacher effectiveness with program
effectiveness., ‘ ' '

Finally, there is the question of the characteristics of the
disadvantaged population with whom the program is used, Variables
are likely to be differentially effective as a function of many group
and individual differences, including among the latter the child's
level of development at the time the program is introduced.

It is clear that a number of very important questions regarding
preschool education remain at this point unanswered, Further, it
appears likely that the answers to some of these questions would not
only lead to improvement in the quality of preschool education but
would also provide infomation relevant to more basic, theoretical
problems in the area of early development, particularly with respect

- to learning and its relation to cognitive development.



II. EXPERIMENTAL PLAN

This study was designed to campare the dimensions and thy effects
of four preschool programs for disadvantaged children.

These four programs were: Berei.ter-%ge]mann which emphasizes
acquisition of linguistic and numerical skills by use of verbal
instruction, imitation, and reinforcement, and de-emphasizes sensorial
stimulation and manipulation; DARCEE which emphasizes, in addition to
verbal and conceptual skills, the acquisition of attitudes and motives
related to learning, using verbalization, reinforcement, manipulation
of materials, and imitation; Montessori which emphasizes development of
persistence, independence, and self-discipline, in addition to conceptual
skills, using sensorial stimulation, manipulation of materials, and
self-selection, and de-emphasizes reinforcement and verbalization; and
Traditional {official Head Start Program) which emphasizes development
in social and emotional areas, language skills and curiosity, using
menipulation of materials, gensorial stimulation, role-playing, and
self-selection, and de-amphasizes verbal instruction and reinforcement.

Of major importance in the study was the attempt to overcome
methodological weaknesses common to curricular comparisons. Thus,
the study was designed to eliminate the confounding of teacher and
program by providing an adequate sample of teachers, to provide several
samples from the target population, and to incorporate two control
groups --a non-preschool group similar to the experimental sample and
a middle-class group in a private preschool. The design as implemented
provided for four replications of comparisons among three of the programs,
and two replications of comparisons among all four. “In addition, much
emphasis was placed on detemining the dimensions of treatments and in
selection of a broad range of instruments to assess treatment effects.

Teachers were trained by program developers or their representatives
for ;-8 weeks prior to the experiment. Fourteen classes were conducted
during the 1968-69 school year--two Montessori classes and four classes
in each of the other program styles. Four-year-olds, randomly assigned
within schools to Head Start classes, were tested in the fall after
about 8 weeks of school and again in the spring at the end of the school
year. Nine instruments designed to assess gains in cognitive, motiva-
tional, social and perceptual development were used. Five additional
tests were administered at the end of the year to a smaller sample,
primarily to assess specific skiil-learning. Monitoring was done in-
class and by video-taping five times during the year to assess treatment
dimensions for both children and teachers.

Within the DARCEE program, two Home Visitors were used, each visiting
regularly with half the parents in two classes.

All classes were conducted as a part of the ongoing Head Start
Program, with facilitizs and ancillary services provided by the Community
Action Program through its Delegate Agency, the Louisville Public Schools.
Curriculum was determined and supoivised by the research staff.
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III, METHOD

DESIGN

Subjects

The total sample consisted of 296 four-year-old children.
There were 21} experimental subjects, $8 males and 116 females,
enrolled in Head Start classes in poverty areas in loulsville,
Kentucky. Ninety-two percent of these children wers Negro.

Two control groups were also tested. One, a low-SES group
(C-LC), consisted of 24 children of the same age and from the same
neighborhoods as the experimental sample--18 were male, 16 femalse,
These controls were not attending a preschool or day care center.
The most suitable pool from which to draw cohtrol subjects was the
waiting list for Head Start classes. These children should have
characteristics similar to those of the children enrolled in experi-
mental classes, Consequently, these waiting lists were exploited
fully, even though some loss was anticipated due to children going
into experimental classes to replace dropouts., Of the 3L tested,
21 were on waiting ldsts and 13 were suggested by teachers and
principals in the schools where experimental classes were located.
In many cases they iere younger brothers and sisters of children in
elementary school.

The second control group consisted of middle-clags four-year-
olds (C-MC) attending three classes in a private preschool. A total
of 48 children--25 male, 23 female--were tested. This control group
was obtained during the year following the experimental comparisors,

Experimental Replication

Design of the experiment and placement of classes is shown in
Figure 1. The four experimental replications were placed in four
"target areas" of the city. These geographical areas as defined by
the Community Action Commission were larger than neighboerhoods, but
smaller than census tracts. Descriptions of the areas based on the
1960 census indicated that they differed in respect to unemployment,
average income, and a mmber of other factors. Thus it was important
to assess sample characteristics and to balance classroom facilities
across programs. Since the experiment was being conducted as a part
of the regular Head Start Program, it was also desirable to provide
both experimental and non-experimental classes in the same schools,

The four target areas were designated California, Jackson, Park-
DuValle end Russell. Since the L-program comparison could bo repli-
cated in only two areas with the two Montessori teachers, the two
largest areas, Park-DuValle and Russell, were selected for this
purpose. All four areas conbtained replications of the 3-program
comparison. Classrcom facilities in the Russell area wore in general
inadequate. All four programs were located outside of school
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buildings, three in churches and one in a small and very old
portable. In the other three areas, facilities were in satis-
factory school cirassrooms.

Random Assigmment of Subjects

To some extent the distribution of classes constituting the
varlous programs into different geographical areas insured that
the cambined program samples would consist of similar subjects.
But it was also desirable that children who attended experimental
classes would constitute a random sample of those who registered
for Head Start.

In the strict sense, "random" assigrment of subjects would be
accomplished by obtaining the names of all children eligible for
Head Start and, assigning each child to one of the 1l classes or to
a control group by using a table of random numbers. This would not
have heen possible with a sample of approximately 250, since it
would have forced many children to cross the city to attend schools
outside thoir neighborhoods,

It was possible, however, to arrange for assignment of regis-
trants in each school on a rsndom basis. All schools contained at
least two Head Start classes. 1In one school, both classes were
experimental; however, in the remaining schools both experimental
and non-experimental classes were available for distribution of
subjects. Registration forms were filled out on the same day in
all schools, including the ten containing experimental classes.

The parents' signature on the form gave permission for children to
be placed in experimental classes should they happen to be selected.

When all fomms were turned in, the fomms were divided on the
basis of sex to insure a balance in each class. These piles were
“then shuffled and distributed into classes, experimental or non-
experimental.

. As can be seen by reference to Figure 1, even in the event that
this procedure had not been followed, it would have been impossible
for particular programs to be affected by selective assignments,
since quite different options were available in the various schools,
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TREATMENT DESCRIPTIONS

Verbal descriptions of the four programs compared in this
study are based on observations of representative classes,
observation of training programs, and source materials of the
following kinds: (1) publications by program developers,

(2) publications recommended to teachers as required reading or
required materials in training programs, (3) lectures and
workshops during pre-service and in-service training, (L) per-
sonal communication with program developers, consultants, and
others involved in training programs. Complete consistency is
not to be found among these sources nor within them. The most
difficult program to describe is the Traditional. 1In this case
much weight was given to the Rainbow Series published for Head
Start (1965) and to Hymes (1968).

Bereiter-Engelmann

1. Philosophy and Goals

The Bereiter-Engelmann program is remedial, emphasizing
acquisition of the tools of academic learning - verbal and
numerical symbols. The approach is pragmatic, preparatory, and
selective, focusing on academic deficiencies and the necessity
for acceleration. Increases in global IQ are expected, improve-
ment in ability to handle numerical concepts and operations,
and the ability to understand and use language - e.g., speak in
complets gentences, and understand negation, plurality, logical
inclusion and exciusion. Increased self-confidence and satis-
faction with s9lf are seen as by-products of success in academic
&reas.

The target population is described as consisting of children
fran environments characterized by disorder, lack of discipline,
and infrequent reward for intellectual effort. These children,
who lag behind their middle-class peers, lack motivation to
learn, do not value verbal praise from adults, and are deficient
in a language which is adequate for academic use. Many of them
manifest the "great word syndrome" which is the use of phrases
as units of speech - e.g., "dabidaw" for "that's a big dog'.

This chunking of units larger than single words makes it difficult
for the disadvantaged child to handle words, one evidence for this
being the inability to reverse the order of words in a short
sentence. The authors do not believe that there are peculiar
emotional needs or problems associated with cultural deprivation.

2. Curriculum Content and Organization

The curriculum in the Bereiter-Engelmann program is organized
into three areas: reading, language and aritimetic. (1) The
reading program is essentially phonetic. Children learn to
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recognize and pronounce consonants, vowels, and blends. The
short and long vowels are identified with appropriate marks.
They then learn to combine these sounds, pronouncing them
together to form "words", some of which are meaningful, some

are not. For example, children might learn to pronounce the
short "a", the "t", and a rumber of initial consonants such as
the hard "g", "s", and "r", They would then read "gat", "sat',
irat", Not all sounds or letters are taught initially; thus,
depending upon the stage of the reading program which a given
child has reached, he might or might not know all of his letters.
(2) The arithmetic program is built around counting operations
such as counting towards a number, counting from a rumber,
counting towards a number from a nmumber and counting backwards,
and relates these to addition, algebraic addition, subtraction,
and algebraic subtraction. Another important concept throughout
the program is equality. (3) The hggga%e program is oriented
toward the structural and logical components of language,
emphasizing, for example, recognition of negation, compounds and
plurals, speaking in complete sentences, and the use of words

as basic units. The first-year language program begins with
labeling common objects and proceeds to polars, prepositions,
if-then statements, same-different, before-after, pronouns,
verb tense and function words. Thus, when a child has success-
fully completed the first-year program, he has the insturctional
language needed to function successfully in an average classroom.

Task analysis ond sequencing are extremely important and
are provided for the teacher in lLer instructional workbooks.
Each of the three academic areas 1s programmed for the teacher.
Each step should be thoroughly mestered before the group is
allowed to proceed to the next step.

Printed material, usually accompanied by drawings, is
constantly used in conjunction with verbal instruction, and
teachers also make frequent use of small chalkboards on which
mmbers, letters, and blends are written.

Children are grouped roughly according to ability, ideally
into three groups of approximately five each, with three teachers,
one for each academic area. Each teacher specializes in one of
the areas and teaches it to all three groups. GCroup instruction
utilizes a procedure called '"patterned drill" which consists of ‘
modeling by the teacher followed by elicitation of unison respond-
ing on the part of the children. There is also frequent but
brief attention to individual children during group instruction.
Very slow learners may be given individual instruntion at other
times. The pace is rapid but extremely repetitive. Group drill
in each of the three academic areas lasts for 20 mimutes, with
groups of children rotating among teachers. Thus each child

. receives a total of one hour of patterned drill in a given day.

There is also some whole-group activity, typically music, and at
other times the child may select among a limited number of
activities and materials.
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The teacher is in control of task selection and should pace
the program so that children in all g-oups will experience
success, but at the same time be chalienged by new tasks. (Cf.
Montessori). The child does not make his own selection or
influence the curriculum by his interests. What he is ready for
is determined by his responses, which should be observed and
evaluated by the teacher. The atmosphere in the Bereiter-
Engelmann classroom is "business-like and task-oriented". It
should not be grﬁ or repressive, and children should be lively,
not apathetic. During patterned drill, however, inattentiveness
is not allowed, nor can the children lesve.

3. Methods and Techniques

Virtually the entire Bereiter-Engelmann program is linguistic.
Drills are carried on by modeling of language and elicitation of
linguistic production by the children. Conversation is not
emphasized.

Reinforcement is used continunally in a contingent manner
as a means of shaping and sustaining desired responses and
patterns. It is considered essential to provide the child with
specific informmation regarding the correctness of his responses,
and therefore both positive and negative reinforcements are used,
primarily as knowledge-of-results. The initial use of primary
reinforcement (usually raisins) is advocated but is always

 accompanied by verbal and social reinforcement until these

become sufficiently powerful in themselves that primary reward
can be eliminated. This shaping procedure should culminate in
self-praise or pride in accomplishment.

Pure sensory stimulation plays virtually not role in the
Bereiter-ENigelmann programs Although the authors recognize that
severe sensory deprivation can be damaging, especially in the
first few months of life, they maintain that most disadvantaged
children receive as much sensory stimulation as is necessary.

If children are allowed unlimited choice of activities in an
object~rich envirorment, they will flit from one thing to another,
leaving an item as soon as its sensory qualities.bocome familiar.

Practice and the formation of response habits are greatly
stressed. The programs are structured to insure repetit’on in
the form of frequent and systematic review.

Manipulation of concrete materials does not play any signi-
ficant roEe in the Bereiter-Engelmann progranm.

Imitation of the teacher is primarily what children are
doing during patterned drill, and is an important technique.
Imitation as used in this program, is closer to the meaning of
matched-dependent behavior as defined by Miller and Dollard (1941)
than to the Freudian notion of indentification.

Pimanepash
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Friendly competition and calling of attention to successful
performance by others 18 a cormon technique in this program in
contrast to Montessori and ‘fraditional. "lLet's see who can get
it right first", and "Let's see if we can all do it as well a3
Jimmy did", are typical of techniques used by Bereiter-Engelmunn
teachers. There is also competition with the teacher, carefully
structured by her so that the children frequently win,

DARCEE
1. Philosophy and Goals

Two major goals characterize the DARCEE program: (1) remedia-
tion of linguistic and conceptual deficiencies, and (2) develop-
ment of a number of attitudes which are related to academic
achievement. The orientation is primarily remedial and fosused
on intermediate goals for all children. However, there is a
heavy emphasis on working with parents in an attempt to extend
curriculum goals into the home, and in this sense the program is
less specifically preparatory than Bereiter-Engelmann. Special
attention is given to the development. of motivation to achieve,
persistence in tasks, resistance to distraction and delay of
gratification. Academically, in addition to developmont of
linguistic skills, emphasis is also placed on classification,
information about the world, visual and auditory discrimination,
and the ability to handle concapts such as time and space.
Progress is expected with respect to behavior appropirate to the
school situation--sitting still, paying attention, following
directions, using verbal rather than physical persuasion and
having respect for persons and property.

The DARCEE program recognizes the same kinds of deficiencies
in disadvantaged children as described by Bereiter-Engelmann,

specifically lack of academic motivation and linguistic deficiencies.

In this program neither of these deficiencies has priority over
the nther since they are seen as part of the same problem and it
is considered as necessary to build in appropriate attitudes as
to teach concepts.

2. Curriculum Content and Organization

The skill development portion of the DARCEE curriculum is
organized around three processes: (1) Input, (2) Association
processes, and (3) Output. In other words, the curriculum is
designed to help children perceive, decode, and encode stimuli
through all sensory channels, to develop skills of association,
classification, and sequencing, and to develop the skills
necessary for effective verbal communication and expression of
thought patterns. Within these three process categories each
skill is organized along two dimensions: (1) from a gross elemen-
tary level of discrimination to a more specific and complex
level, and (2) from concrete to abstract. With respect to content,

o i s s b T g

A A




12

the curriculum is organized around units. The first unit, for
dxample, is about the child, then comes a unit about pets, one
about seasons, etc.

Sequencing is extremely important in the DARCEE program.
For example, in the area of auditory discrimination gross sound
identification (loud-soft, high-low) is introduced first. These
concepts are then refined to the comparative and finally the
superlative distinction. Instruction begins with concrete
objects present and moves toward identification of sound alone.
Complexity of verbal directioms is increased by demanding more
precise responses and multiplying the number of directions in a
specified sequential order. At a later time whole-word discrimina-
tion is introduced and eventually words are made more and more
similar until only initial consonants differ. According to Cupp
(1967), when one-letter sound distinctions can be discriminated,
the child is ready for work in sound-letter association in direct
preparation for reading.

Children are grouped in the DARCEE program as thay are in
the Bereiter-Engelmann program according to initial level of
performance. Similarly there should be three adults in a class-
room, one for each group of about five children. Throughout
the day the children work in groups, all members of the group
doing the same thing.

The teacher is a very active agent in the learning process
with a rols comparable to that of teachers in the Bereiter-
Engelmann progrem. She detemines what activities take place and
when, and directs these in the way she believes will provide
the greatest amount of leaming. Children in the DARCEE progra
are wmetimes allowed to play, and givensme choice of activities
but :;;r:g these free-play activities are directed towards leamirg
some .

Classroom atmosphere should be both quiet and orderly.
Children are required to sit straight in their chairs and they
leave only when told to do so. Speaking in loud voices is not
pemitted. Children line up whenever they are moving from one
roon to another. The teacher's relationship to the child should
be wam but firmm. Her main role is teaching, not providing
enotional support or deing a substitute mother.

3. Methois and Techniques

e occupies a more praminent place in the DARCER program
than any other of the four with the exception of Bereiter-
Engelmann, The difference betwean these two perhaps lies less
in the degree of emphasis on language than in the method used to
promote its develoment. 1ln addition to formal instruction with
linguistic material comversation betwean teacher and children is
encouraged in DARCES particularly during small group times and
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at snack and meal times. This is a primary technique in
developing expressive skills and utilization of information.

Heavy emphasis 1s placed on the importance of contingent
reinforcement. There is less emphasis on the correction of
errors and more on positive reinforcement for correct behavior,
but it is clear that in either case the child should get
immediate feedback regarding his responses. Candy reinforcement
may be used in the early stages of the program but again this
is always accompanied by verbal and social reinforcement and
should be eliminated es soon as the latter becomes effective.

Sensory stimulation per se is not awphasized in the DARCEE
program but the materiils do provide a much wider range of
stimuli with which the children interact than is the case in
Bereiter-Engelnann. The basic five--beads, parquetry blocks,
puzzles, peg boards, and counting cubes--are all concrete
objeocts which offer apportunities for stimulation in various
modalities, as well as manipulation. In addition, sensory
discrimination, in all modalities, is a fomal part ol the
progran,

The role of practice is not greatly stressed in materials
from the DARCER program but the use of the same materials in a
variety of ways insures a certain amount of repetition., In
addition, the sequencing of the program within units assures
practice until a certain level is nastered.

Manipulation of concrete materials is a very prominent
aspect of the DARCER program. Cbildren spend much time mani-
pulating beads, blocks, picture cards, eto.

Imitation in the matched-dependent behavior sense is also
a very Imporiant part of the DARCEE program. Teachers frequently
nake towers, designs, etc., which the children are asked to copy.

Competition i not stressed, but meither is 1t forbidden,
Teachers utilige it iniirectly in calling attention to appropriate
behavior on the part of individual children in giving lavish
praise to the childven in a way which suggeats that their behavior
is to bo imitated.

Montessori

1. Philosophy and Goals

The Montessori progiran is intended to be an educational
philosoply extending {raa preschool tlirough the twelfth grade.
Individual children may be advanced in some areas and retarded
in others. Thus &t 1s nut tosslible to set standards at an
intermediate level wiich am to be expected of all children,
The program is not preparatory in the acadenic sense tut 1s
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focused rather on long-term developmental processcs. There is,
howaver, heavy emphasis on cognitive development. Academic
materials are designed to teach concepts such as weight, length,
volume, number, letters, etc,

The goals of a Montessori preschool program fall into four
general categories: (1) development of the senses, ability to
discriminate, identify, and match, (2) conceptual development,
including mathematical concepts, size, weight, volume, etc.,

(3) competence in daily activities of the kirmd involving house-
keeping and personal care, and (l4) what might be called character
development--the development of independence, self-discipline,
persistence, and love of leaming. General IQ gains are not
necessarily expected, at least not in one year, but children should
make gains with respect to independence, persistence, and task-
oriented attitudes. Increased self-control and respect for
nmaterials and the rights of others may also be expected.

Montessori anticipated current findings in characterizing
the envirorment of the disadvantaged child as lacking in order
and structure in comparison with that of his middle-class peers.
She rolated the disorganisation in the environmment of these
children to their handicaps in conceptualization and learning
skills. In contrast, however, to much modern thinking with
regard to the nature of the child, Montessori stressed the innate
pride in achievement, the curiosity and high motivation to learn
which characterige the preschool child, whether disadvantaged or
not. She stressed the individuality of each child with his
peculiar combination of capacities, fund of information and ways
of learning. She believed the preschool child to be capable of
intense and lengthy concentration,

2 Curriculum Content and Organigation

The curriculum is organiged into three large categoriest:
exercises for daily living, sensorial materials, and academic
materials. Nomally exercises for daily living would foim the
beginning of the Montessori program and would be essentia)ly the
currioulum offered to three-year-olds, but four-year-olds without
previous school begin here too, and the extent to which they
progress to sensorial and acadamic materials is the function of
each child's capacity to work through the progranm.

With respect to sequenc of tasks, Montessori much mora
resembles Bereiter-Engeimann tnan it does the Traditional program.
It might be said that both Montessori and Bereiter-Engelmann
styles inmvolve prograresed activity, tut with one important
difference. In Montessori the progrem is not imposed on the
child, but is sinply inherent in the nature of the materials and
the ways in which they c¢an be used. Sequencing is extremely
important in Montessori and even the exercises for dally living
are carefully programed in small steps.
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The Montessori classroam should contain children age
thres, four, and five. One reason for the mixture of ages
in the preschool class is that younger children are expected
to imitate older children in their behavior.

With the exception of short periods of whole-group
activity, there is no formal grouping in the Montessori class-
room. In fact informal grouping should occur infrequently
since children are expected to work individually, and few of the
materials are constructed for use by more than one person at a
tine.

In Montessori the child himself decides what he will study.
The key term is self-education. Montessori teachers should be
even 1ass obtrusive than the teacher in the Traditional class-
roam. The teacher, however, is not passive. She should keep
careful records on all individual children since it is her task
to introduce new materials at the appropriate time. The appro-
priateness of the time is determined by the child's progress up
to that point., This is what Hunt calls "the problem of the
mateh" (1961).

Classroom atmosphere is extremely quiet and adderly. There
is littles emphasis on the emotional relationship between the
teacher and the child, The teacher is not seen as a mother
substitute but rather as an aide and a resource to the child in
the process of self-education., Her manner should be friendly
but somevhat detached as the child is supposed to be developing
independence and the ability to direct his own activity. 1In this
respect Montessori more resembles Bereiter-Engelmann than Tradi-
tional. The teacher doas not interrupt children even to help
them unless requested, or unless they are obviously in difficulties
from which they cannot extricate themselves. There is heavy
amphasis on orderly placement, proper use and care of materials,
non-interference with others, and self-discipline.

3. Methods and Techniques

As is true with the Traditional program, Montessori emphasizes
the difficulty that lﬂ&‘ﬁé&g prosents in the leaming of the very
young child, These teachsrs are instimucted not to talk any more
than is necessary. There is no provision in the Montessori
program for the remediation of linguistic deficits, though there
is no proscription against the use of specific language materials
where they seem to be called for. In general, however, this
should not increase the amount of linguistic interaction occurring
otherwise in the classroam, which 18 minimal.

On the question of reinforcement the Montessori program is
quite different from the other three. The basic attitude derives
fram a belief in the spontanecus interest and joy which pre-
schoolers take in learning, provided they are given an opportunity
to attempt tasks which are suitable for their capacities,
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Montessori insisted that children are annoyed by superfluous
extraneous reward for something which is its own reward, namely
mastery of a task. If the task is too easy the child will be
bored; if it is too difficult he will be frustrated, but if it
is just right he will enjoy the challenge and take pleasure in
success. Negative feedback is expressly forbidden. The child
is never to be told he is mistaken or wrong. He is simply to be
reinstructed. :

Sensory stimulation - the development of the senses - is
considered vitally important in the intellectual development of
the child., This focuses attention on the perceptual onvironment

and on the materials to be presented to the child rather than on
the child's response.

It is difficult to define the role which repetition or
practice plays in the Montessori program. Although there is no
explicit attempt to make sure that a child contimues to repeat
activities, the fact that the materials can be used in a variety
of ways, some more advanced than others, does insure a certain
amount of repetition. The child is free to initiate an activity
or not and no pressure is put on him to do any particular thing.
However, there is strong encouragement to fcllow a standard
procedure once an activity is initiated and, thus, practice. It
is probably fair to say that the emphasis is on sensory stimulation
rather than on development of response hsbits since the habits
emphasized are more procedural than "correct response habits" in
the Hullian sense.

Manipulation of materials is a very important technique in
Montessori=-both from the standpoint of providirg sensory
stimulation and as a primary method of learning specific concepts,
For example, children feel shapes, trace sandpaper letters,
place cylinders in holes, identify objects by touch while blind-
folded, etc, In addition, much of the academic curriculum is
centered in the didactic nature of the special materials. Itens
guch as knobbed cylinders are constructed to be self-correcting
in that the child cen observe directly through his own senses
whether or not the task has been completed accurately.

Imitation (matched-dependent behavior) is very much a part
of the Montessori program. Teachers show children in great detail
each step in advance and expect the children to imitate exactly
what thay are doing. It i¢ a major technique in skill leaming
and is used in all activities from washing dishes to manipulating
counting beads.

Conpotition has no place in the Montessori program, nor is
a child ever compared with another child. Total emphasis on
uniquaness, individiality, and a respent for tha child's own
interests is vital.
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Traditional Program

1. Pnilosophy and Goals

The goals of the officisl Head Start philosophy are very
broad. They inclide cognitive, motivational, social and
physical development. Children are expected to make gains in
ability to think, understanding of the world, improvement in
language skills--both receptive and expressive, curiosity about
themselves and the world, more positive attitudes toward
following instructions and imitating the teacher, greater need
for achievement and a sense of pride in their own accomplisiments,
self-confidence, self-diacipline, and the ability to interact
successfully with one's peers and adults. This program is not
preparatory, but focuses rather on development in many areas at
each child's natural pace. This prevents setting any standards
of achievement or specific goals for all children. The temporal
focus is long-term. One source Writer cautions agaimst trying
to make preschool a watered-down fiist grade. This is referred
to as the "dribble-down disease”.

The disadvantaged child is seen as not essentially different
from any preschooler except that some characteristics are
exaggerated., . These children are said to be more in need of
affection, less confident in themselves, lacking in experience
with the environment, lacking curiosity. They are egocentric
but at the same time insecure. They are eager to please, easily
manipulated and likely to be damaged emotionally by acceleration,
pressure, or over-control. They are very practical and concrete
and their ability to utilize language is minimal. Disadvantaged
children are often in poor physical condition and their language
develomment 1is inadequate. They have not had stimulating experi-
ences or materials necessary for adequate development.

2, Qurriculum Content and Organisation

The curriculum in ths Traditional program is distinguished
not by ary particular content but rather by its flexibility.
Broadly speaking, there is considerable similarity in the content
of all preschool programs regardless of method. Consensus arises
from the fact that there are many basic things that four-year-
olds do not knom--the names of common objects, basic concepts
such as time, foods, etc., words used in naking sensory discrimi-
nations in various modalities and many other things form a part
of the curriculum for all preschool children. In the Traditicnal
program the content mey consist of anything which is of interest
to the children at a particular time.

Brphasis in this program is on the relatedness of information
in all areas. gg sequencing of activities 1s nscessary for no
task 1s 80 f ational that all others depend on it. It is not
considered crucial that csrtain facts or skills or concepts dbe
mastered first.
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In the Traditional classroom, the children are not grouped
arbitrarily with tha exception that there is a period during the
day when they are all brought together for some whole-group
activity such as singing or a story. Even at this time, hotever,
no child is forced to participate. The so-called "free play"
period, sometimes called '"work-play" period occupies the largest
gingle portion of the school day, This is a time during which
the children are allowed to engage in whatever activities they
choose and appears to be a time when they are simply playing.
But the philosophy of the Traditional preschool is that at this
age children do learn best through play. They are assumed to be
planning, investigating, organizing ideas and developing ekills.
It is not clear whether the kind of play in which the child
engages has any necessary relationship to what he learns. The
material and physicul arrangements in the Traditional preschool
are intended to encourage various kinds of activities: pretend
games in the housekeeping corner, physical exercises on balance
boards and jungle jims, manipulation of materials such as puzzles
which develop eye-hand coordination and sensory discriminatien,
and curiosity at the science table.

The teacher should be unobtrusive. Kather than trying
explicitly to teach smething she should provide stimulus situa-
tions and watch for opportunities to expand the children's
horizons. Primary importance is placed on motivation and the
enthusiasm which an event generates in children. OGreat stress
is placed on the concreteness of the preschool child and the
fact that whatever hes learns must be related personally to him
in some wo .

The atmosphere in & Traditional classroom should be one of
happy free W 1imits. Children should not be required to
sit still for long periods nor should they be regimented. The
class should be conducted at a leisurely pace. Particular stress

is placed on the emotional needs of the children and the necessity

for the teacher to bs wam, patient, affectionate, tolerant and
non-demanding. In this program the emphasis is on understanding
and reaching the child, not on manipulating his behavior.

3. Methods and Techniques

There is a peculiar ambiguity in the Traditional program
regarding the use ofdi_a%;ﬁ%e;g On the one hand the linguistic
deficiencies of the disadvantaged are emphasized and stress is
placed on ths necessity to help children progress to:ard a more
efficient use of language in both expression ano listening.

On the other hand the limited capacity of preschool children to
use language in learning is emphasized. Teachers are cautioned
not to talk too much nor to insist that the child speak nmore
loudly or more distinctly because this may destroy his self-

confidence. It would probably be accurate to say that the child's

listening skills should be enhanced through the whole-group
activities such as listening to records or listening to the
teacher tell a story, and that his expiressive skills should

[ ]
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improve as a result of conversation with the adults in the
classroom and perhaps with the othsr children during the course
of his play activities.

With respect to reinforcenent, teachers are advised to give
mach praise but not to point out errors. They are specifically
cautioned against the emphasis on right and wrong. There is no
provision for material rewards nor any emphasis on a contingency
between the child's performance and whether or not he receives
reinforcement, though obviously in behavior management there 1is
ts:ome contingency since ths teacher does not praise undesirable

ehavior.

Sensory stimilation is strongly emphasized in the Traditional
program. 1he child should have an opportunity to see, hear,
taste, and manipulate many different things. Appropriate
techniques include concrete itoms, field trips, visitors,
pictures, fragrant itams, movies and TV. 4in object-rich environ-

- ment is provided,

The role of practice in learning is virtually unmentioned
in any source material on the Traditional progran. Repetition
of sensory items is mentioned biiefly by Hymes who says that
young children learn slowly and need thirgs repeated numerous
times. MNo emphasis is placed on repetition of particular skills
or response habits,

It is difficult to specify the role which manipulation of
materials plays in this program. The envirorment and wealth of
materials provided certainly promote physical interaction and
handling. On the othor hand, there is no explicit attempt to
insure that children use naterials nor is there any particular
way in which a given item must be manipulated.

The role of imitation is not matched-dependent behavior as
described in Miller and Dollard but is rather closer to the
Freudian notion of identification, that is, "the endeavo. to
mold a person's own ego after the fashion of ons that has beun
taken as a model". According to Jerome Kagan, two major goal
states are imvolved in identification behavior. One is mastery
of the anvirorment and the other is love and affection. This
notion of identification seems to be very much a part of the
Traditional program. The teacher should become a much loved
model of appropriate behavior. This meaning of identification
appears to be more relevant to the development of values and
attitudes than to the learming of skills. Children are not
compared :m\ one another axd the use of competition is specifically
proscribed, Co
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C. TREATMENT IMPLEMENTATION l

Teacher Training

From a pool of 22 of the previous year's Head Start teachers who
indicated a willingness to attend special workshops during the summer
in order to teach in the experimental prograns, a cadre of 12 were .
selecved. Criteri: for selection were: (1) interest in program,

{2) previous academic training and other indications of potential -
for new learning, (3) balance of such criteria in the three programs, i
and (4) likelihood of completion of the trainingmogram.

The four teachers who were to use the Traditional curriculum
were sent to the regular 8-week Head Start training program for the
region which is at the University of North Carolina; four were sent
to an 8-week workshop at George Peabody College, where the DARCEE :
(Early Intervention) Program was developed; and four wore sent to the :
University of Illinois for a li~week workshop in the Bereiter-Engelmann
method. Despite intensive efforts, it was impossible to recruit more
than two Montessori teachers., These two had completed their Montessori
training in the 8-week summer workshop at Fairleigh Dickinson University.
Teaching the experimental classes constituted their required year of
internship.

Tte assigment of aides was dictated by the placement of classes
in schools, bacause Head Start guidelines require that aides be
residents of the neighborhood in which Head Start classes are located.
Consequently, the placement of a particular class detemmined who would
be the aide.

Two-day workshops were held for aides in all the experimental
prograns at the University of louisville just prior to the opening of
school.

Bi-weekly meetings were held separately with teachers from each
experimental program thraughout the school year. These meetings were
utilized more for the purpose of giving the teachers in each program
an opportunity to commnicate with each other than for the purpose of
in-service training. Varicus problams having to do with general
situations rather than specific program implementations were discussed.
In addition to these meetings, arrangements were made for consultants
fran the various progranm styles to meet with their teachers twice during
the year for two days each time. These visits from consultants were
structured by them 1.« accordance with their perception of the teachers'
needs a% the time. For the most part they consisted of observations
and workshops as well as individual consultation.

Clascroon Operation

Al)l of the classos began in the first week in September and
contimied throughout the school year. The class day was &s hours
long and all children were given a moming snack and lunch. They :
rested for a period of approximutely one hour in ths afternoon. In i

[
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addition to the bgsic furniture ard materials used in all Head Start
classrooms, classes were equipped with all srscial materials and
supplies suggested by consultants as being of value in the implementa-
tion of their particular programs. For the Bereiter-Engelmain program,
the Distar Reading Program was purchased and classes were provided
with materiala for the language and arithmetic programs. Total cost

of equipment and materdals was $1,487.00--a cost of $371 per clagssroam.
Special equipmont for ti\e DARCEE program consisted primarily of Ginn
Language kits, the basic\five--beads, parquetry blocks, puzzles, peg
boards, and counting cubey--and nunerous books. Extra supplies were
necessary for use of the tyo Home Visitors attached to these classes.
These materials were left i the homes of the children for short
periods. Total cost of equiyping this program was $1,356--a cost of
$339 per class. Montessori naterials were ordered from the Netherlands.
The total cost of equipping the two Montessori classrooms was $1,236--
a cost of $618 per class. Bool's, puzzles, and other materials were
purchased for the Traditional classrooms. Total cost was $1,138--a per
class cost of $28L.

Throughout the year teachers provided the research staff with
attendanoe records, records of parent contacts, and of visitors to
classes. '

Parent Involvement

The usual parent participation emphasis in Head Start provided
for regular meetings at each aschool, and teachers in all programs were
urged to involve the parents as much as pcasible in the goals and
artivities of their particular program, Within the DARCEE program, the
iwo Home Visitors representec a special effort to extead the curriculum
goals into the home. These two teachers, selecting approximately
half of the parents in each of the four classes, visited in the hcmes
once a week, taking with them the materials cuirently being used by the
teacher and laaving them with the mothers.

In order to assess the reactions of parents to the experimental
program at the end of the year, a Parent's Evaluation Form was devised
and sent to the parents of all children in each of the four experi-
nental programs,

AR TR T T S s
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D, ASSESSING TREATMENTS

In attempting to compare educational programs one is immediately
confronted with the fact that the independent variable is composed of
a number of other complex variables. Verbal descriptions of the foar
programs compared in this study revealed many areas of agreement and
disagreement among them. These programs apparently differ with respect
to philosophy of education, goals of preschool, content and organization
of curriculum, materials, methods and techniques, and in many other
respects. However, all of these program aspects must be translated
into teachers' classroom activity, where their effects, if any, will
be manifest. Training programs, no matter how long or how thorough,
cannot insure that teachers will implement what they have been taught.
Verbal descriptions are therefore essential but inadequate. Labeling
a classroom "Montessori® or "Traditional" may be only slightly more
informative than labeling therapies Freudian or non-directive, unless
the labels are supported by evidence of appropriate implementation.

Verification of Intact Treatments

One way of providing a definition of the "treatments" variable
is to devise a method of answering the question, "Did the teachers
really implement the programs in which they were trained?" 1In this form,
the question is one of whether '"X" is "really X", and like all
questions of validity, leads to a regress culminating in consensual
agreement regarding protocol statements. Tho obvious method of
answering the question in the present case was by means of an evaluation
of rrograms and teachers by those who developed each program, or who
were involved in the training of individuals in the various methods.
For this purpose, a "Consultant's Evaluation Fom" was devised which
callod for magnitude ratings on a 0-10 scale. Consultants were asked
to rate each class on teaching techniques, materials and a number of
other aspects of programs. Ratings were made twice--once using an
absolute oriterion (in comparison with the ideal program) and again
using a relative criterion (meaning considering the limitations imposed
on implementation by distant location and the absence of resources
available to programs under strict control in their original setting).
The purpose of using these two criteria was to insure greater consis-
tency on the part of the raters by making them aware of the distinction
and giving them all a similar baseline. The conditions under which
inplementations were made precluded the possibility of their being
prototypes of the original programs; the primary purpose was to deter-
mine whether the classes as a group were reasonable approximatiors of
the original programs, and how classes ranked within programs.
ﬁtings based on the "relative criterion", therefore, are of primary

terest.,

Analysis of Troatment Dimensions

A secord method of defining treatments is to provide an operational
definition of them in tems of their dimensions. That is, one may esk,
"Along what dinensions should teacher behavior, child behavior, and
classroum activity vary if these program are implemented?”
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There are several reasons why this approich has greater utility
than the documentation of program identity. - For one thing, if
intact pregrams do produce different effects, it is important to
know which of the differences among them produced these effects.

The obvious differences tetween Program A and Program B may be
superficial and unrelated to their effectiveness. When programs do
not have different effects it may be because differsnt methods are
equally effective or ineffective; but it may also be due to the
operation of components common to both.

The most important reason for attempting to analyze treatment
dimensions, however, lies in the fact that ecducational intervention
programs are basically longitudinal experimants. They are attempts
to modify development by the application of certain stimulus condi-
tions over a longer period of time than is possible in a laboratory.
But they are nonetheless experiments, and as such they have the
potential for contributing substantially to our understanding of
learning and development. This potential will not be fully realized
unless experimenters can succeed in specifying and quantifying their
independent variables. Treatment assessment procedures were there-
fore intended to serve a dual purposet {1) to verify trestment
implementation by determmining the extent to which these particular
classes contained the essentisl components of prototype programs; and
(2) to provide a link betwesn educational intervention and cognitive
development by focusing on variablas crucial to theoretical positions.
Such a procedure involves selsction of dimensions common to all
programs and amenable to quantitative assessment, and systematic
monitoring of classes to determine the amounts of these dimensions
which occur in each program,

1. Selection of Dimensions

Research has identified many variables which should be ‘mportant
in learning or intellectual development. Comparison of program
deseriptions reveals that the programs can be roughly rank-ordered
along a mumber of these dinensions. If teachers in these progrars
really do what their programs recammend, thers should be differences
in the amounts of language irstruction, modeling, imitation, role-
playing, reinforcement, manipulation of materials, sensorial stimula-
tion, and many other variables.

This quantitative approach eliminates from consideration any
characteristic which is uniquely present in one o more programs, but
not in all four. The scope of this particular siviy also ruled out
program characteristics which are not available to direct observation
on a periodic, rather than continuous basis, for example, sequencing.
The complexity of educational programs is emphasiszed by the fact that
well over 100 variables were identified in the proceas of developing
the nonitoring procedures! Many of these are highly correlated,
though not of necessity linked. Othera occur so infrequently in
preschool ¢lasses that quantitative acsessment is impossible. The
remainder constitute a tewildering array of techniques and combina-
tions of techniques, most of which have probably naver desn formally
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incorporated into any program.

2, Construction of Monitoring Procedures

Although a number of instruments have been devised to monitor
teacher behavior or classroom activity, none of them ssemed entirely
adequate to serve the purposes of treatment assessment in this study.
It was therefore necessary to develop new monitoring procedures.

It soon became obvious that a tally sheet which included all
important dimensions of teacher behavior and classroom activity would
exceed the capacity of raters to observe and record during a limited
period of time. Although video-taping provides a4 permrnent record
which can be re-examined as often as desired, it alsc has a number
of disadvantages. Technical problems make it diffjcult (unless
professional quality apparatus and personnel are zvailable) to
obtain an adequate picture of an entire classroor. at a given time.
In addition, a single audio channel is insufficient to provide
undistorted records of both teachers and children because of the
frequency of simultaneous or overlapping vocalizations.

For these reasons the decision was made to construct two
monitoring procedures. One procedurse involved video-tape samples
of ten-mimute duration, focusing on the teacher for the entire pericd,
and including all variables which could be assessed in this manner.
The second was a time-sampling procedure for use in direct observation
of classes. This tally sheet was constructed to obtain information
which is difficult to monitor from tape--children's behaviors,
grouping, and the nature of activities in the class. Tor verification
and camparison it also included some of the important aspects of
teacher behavior.

(a) Video-Tape Monitoring Procedure

The video-tape procedure was based ; Social Inter-
action Scale (1950); a number of categc: added and a
finer differentiation of types of feedbac: made.

The three sample tally sheets (Figu >, and 4) indicate
the categories whi_. were tallied. The and Y"Asking"
distinction refers to whether the teach- esenting some-
thing to the children or attempting to . nething from
them. Column dimensions represent the - used, and row
dimensions indicate the content or subsi whatever was
being presented or elicited. For inste cell marked
"20" collects all instances in which th - gave academic
information verbally; the cell marked " :ts all instances
of teachers making a direct request for n. It should
be noted, that all possible acts which ¢ :ir would be
tallied with this procedure. Acts not v defined as

techniques were coded under "peripheral
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TEACHER'S
ACTIVITY

VERBAL
V)

N.VERBAL
(N-v)

EXEMPLARY
(x)

0
i

MANIPULAT CRY
(IANP)

MODELING
(MOD)

INTFRACTIVH
(R-P)

HELP

OPINION
(op)

GENERALI~
ZATION

PROCEDURAL
INFCRMATION
(P-I)

ACRDEMIC
INFORMATION
(A-1)

CLARI-
FICATION

CONFIRMA-
TION

DISCONFIR-
MATION

STIMULA-
TION

|

X1

ACTIVITY

Lg

nowledge of Results
(K.0.R.)

CONTINGENT

NON- CONTINGENT

VERBAL &
SIGN.
(v)

(CNTG)

PHYSICAL

MATERIAL

ACTIVITY

-y

Figo 2.

Video Tally Sheet - Giving.,
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P = ]

TEACHER'S INDIRECT REQUEST | DIRECT REQUEST COMMAND
ACTIVITIES (ID-R) (D-R)

HELP

OPINTION

GENERALIZATION- . '

PROCEDURAL
INFORMATION (P-I)

CONTENT
INFORMATION (C-I)

CLARIFICATION

CONFIRMATION

DISCONFIRMAT ZON

STIMULATION

IMITATION (IM) 15

ACADEMIC VERBAL
PERFORMANCE (AVP)

ACADEMIC NON-VERBAL
PERFORMANCE (AN-VP)

CONDUCT (OTHER)

Fig. 3. Video Tally Sheet - Asking.
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SETTING
STANDARDS (SS)

STATES REINFC(RCEMENT
CONTINGENCY

CITES PRINCIPLE

CITES OTHER CHILD

CITES TEACHER

CHALLENGES

PRRIPHERAL
ACTS

OUT OF CONTACT w-==n
. {PA-NI)

IN CONTACT BUT ~---
NOT INTERACTING

CONVERSING (PA-CONV)

Fig. 4. Video Tally Sheet - Miscellaneous
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Most of the categories are self-explanatory, but some
require elaboration. "KOR", "Contingent Reinforcement" and
"Non-Contingent Reinforcement" are differentiated as follows:
If feedback involved the right-wrong dimension, it was cod.d
KOR. For example, "What is this sound? --- Right! It's mmm."
If reinforcement was given for specific behavior, it was coded
contingent reinforcement. For example, the child has finished
a puzzle or completed a block design and the teacher says,
"That's good. You put all the pieces in." Non-contingent
reinforcement is simply praise which is general or which does
not have anything to do with a standard. For example, 'You
were a good boy today" or "That's a very pretty dress".
Exemplary ("X") as a technique is defined as involving the use
of visual or auditory aids as a primary mode of instruction;
manipulatory ("Manp.") involves the arrangement of objects
such as tower-building, bead chains, etc.; modeling ("Model.")
involves the use of the self or capacities of the self;

interaction (role-playing) ("RP") was coded for any technique

when it Involved the teacher in an assumed role at the child's
level, including dramatizations, pantamine, and table games.

The distinction between content information ("CI") and procedural
information ("PI") is that procedural conveys directions or
instructions about how to do something whereas content infomation
is the conveying of facts. Academic verbal perfommance ("AVP")
is the practice of language per se.

Video-tapes were made of each class five times during the
year. These tapes focused on the teacher, who was followed
closely for a period of at least 10 mimutes. Teachers wore
the microphone around their necks and the transmitter around
their waists. They were not connected in any way to the camera
and were free to move around the room and follow their customary
procedures, Teachers were not notified ¢f the exact time at
which tapes would be made, except that they expected it to occur
during the week set aside for monitoring. They were instructed
to continue their plans, regardless of whether a particular
activity happened to be representative of their program. No
attempt was made to maximize differences by having, for example,
Bereiter-Engelmann teachers conduct patterned-drill during
taping. The goal of the taping was to obtain a random sample
of teacher behavior throughout the year.

(b) In-Class Tally Sheet

The in-class tally procedure (Figure 5) was a time-sampling
method which assessed indices of the mumber of groups in classes,
size of groups, shifts in group size, relative proportion of
kinds of groups--whether doing different things (D/NF), the same
thing (S), or engaged in a common enterprise (D/C), and total
activity of all kinds tallied. This procedure also assessed
seven categories of '"teaching techniques" which were tallied
for teachers, aides, volunteers, and children.
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GROUP

ACTIVIT

MEDIA

GOAL

TEACHING TECHNIQUE

A:Tally , >
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X

MO

RP

PG
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&

MANH I-V
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RP
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1. 5.

In-Class Tally Sheet.
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Manipulatory ("MANP") and role-playing ("RP")} include
tlie same activities as in the video-tape procedure. Verbal
instruction ("IV") collects instances of academic instruction
given verbally or recitation by children. No distinctiots
were made on the in-class procedure as to whether verbal
instruction was used to convey content or was used for language
practice., Exemplary ("X") is broader than the exemplary
category in the video-tape procedure. It collects all instances
of showing or being shown for instructional purposes, including
pictures, objects, designs, sounds, fragrant items, movies, 1V,
songs, records, music or persons; it includes rhythms demonstrated
by the teacher, and writing on the chalkboard in connection
with instruction. Much of the activity coded '"Modeling" on the
video-tape was coded under the "X" category on the in-class
tally sheet. Motor activity ("MO") was used only when some large
muscle activity was going on, such as riding a tricycle, walking
a balance board, playing ball or any active games, marching,
doing exercises, playing outdoors, playing on the jungle jim,
etc. Motor was not coded simply because children or teachers
Were moving around, but only when this was the principle
technique occurring at a given time. Physical guidance ("FG")
was intended to be coded whenever any adult guided the child
marually through an activity--e.g., taking the child's hand and
guiding him in drawing a line or taking his foot and moving it
on the pedals of a tricycle. Since it involves the child
being passively manipulated, it was not to be coded for children.
Conversation ("CON") between children was coded after 'child",
axcept for fragmentary remarks incidental to activity which were
not coded.

Two scores are available on Teaching Techniques. (1) The
amount of each technique relative to the total mumber of acts
tallied. This is an index of the frequency of use of a given
technique relative to other techniques used (designated
"Cell/Row"). (2) The absolute amount of each technique as a
proportion of the number of times tallying was done {number of
15-second periods). This is an index of how often a given
technique was used regardless of the frequency of other tech-
niques (designated "Cell/Tally").

For example, if a teacher did very little verbal instruction
in comparison with other teachers, her cell/tally percentage
would be low. But if she used verbal instruction a lot more
than she used any other technique, her cell/row percentage would
be high.

In contrast, a teacher using large amounts of verbal
instruction in comparison with other teachers, but also many
other techniques about as often as verbal instruction, would
be high on cell/tally but low on cell/row.
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After preliminary agreement was obtained on categories
and procedure by classroom tallying and subsequent discussion,
three rater-reliability studies were done, two using simul-
taneous monitoring of tapes, and one using simultaneout
monitoring in a classroom, Chi square was non-significant
for all sessions, the last ons being only .81, suggesting
t hat monitors were consistently recording events in the same
categories. Tallying was done by five monitors, who rotated
among programs and classes over five sessions of two hours
each. The monitor entered the class and identified all groups.
A group was defined as one child alone or a number of children
in close physical proximity. The number and type of groups
were recorded. The monitor then observed each group for a
perind of 15 seconds, tallying every instance of all techniques,
but no more than once for each, during the 15-szcond period.
When all groups had been observed, the monitor returned to the
first group, noted changes in size or activity, and tallied
for another 15 seconds, etc.
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E, ASSESSING TEACHERS

Attitudes, personality characteristics, and teacher intelligence
may have direct effects on children's performance but in addicion
they may interact with the effects of training programs. Al:hough
it would be impossible to unravel all those complexities in one
study, an attempt was made to obtain same information about teachers
by means of questionnaires and tests.

Personality

Personality was assessed by means of the 16 Personality Factor
Questionn\ag._ire.1 This inventory assesses 16 primary bi-polar factors
and in addition four secondary factors as follows: low anxiety vs.
high amxiety, introversion vs. extraversion, tenderminded emotionality
vs. alert poise, and subduedness vs. independence.

Intelligence

The Peabody Picture Vocabulary Test was used to assess teacher
intelligence. This test lacks the threatening qualities of an IQ
test such as the Binet. It provides a measure of vocabwlary which
is the beat single estimate of IQ.

Attitudes towards Teaching

To assess teachers' attitudes toward teaching and toward children,
a questionnaire developed by Neill (1967) was given to all teachers,
This questiomaire was disigned to assess attitudes in five areas:
toward teaching, toward Xxnowledge, toward peers, toward self and
toward pupils.

Agreement with Program Philosophy

In order to obtain some infommation on the degree to which the
training program had succeeded in orienting teachers towards particular
programs, a "Statements Test" was dewvised in the following way: A
number of statements regarding various aspects of theses preschool
programs were extracted from the publications and source materials
in each program. These statements were then typed on 3x5 cards and
presented to consultants who were asked to rate them on a S-point
scale from strongly agree to strongly disagree. This Statements
Test was given to all teachers in December 1968, and January 1969.

1The Institute for Personality and Ability Testing

1602 Coronado Drive, Champaign, Illinois 61820
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F. *SSESSING TREATMENT EFFECTS

Selection of Instruments

The primary criterion for selsction of the main battery to
evaluate the effects of treatments on children's performance was the
necessity to tap a wide range of dimensions in which change might
be expected to occur. This decision was dictated partly by the
varied goals of the programs and partly by the paucity of knowledge
in the area of compensatory education as %o what changes might be
most lasting or effective at later periods.

Four major dimensions of development Werse chosen: cognitive,
motivational, perceptual and social. A fifth very important dimension
was eliminated, namely personality. The lack of suitable instruments
to assess personality variables in four-year-olds and the necessity
to limit testing time for children of this age made impracticable
the attempt to measure such variables as ego strength and anxiety
in addition to the areas more obviously related to academic progress.

Five additional tests were administered at the end of the year
to a sample of six children from each class--primarily to assess
specific skill learning. These tests are described separately from
the main battery under "Additional Tests".

1. Cognitive Variables

Stanford-Binet, Revised, 1967 ("S-B")!

The decision to use the Stanford-Binet as a measure of
intellectual functioning was supported by a number of considera-
tions, among them the fact that the Binet is, to date, the best
predictor of school achievement, and is probably the best single
test of global IQ. The wide use of the Binet in studies assessing
the value of various programs for preschool children was an
additional argument for its inclusion. Program developers have
themselves used it to assess the Bereiter-Engelmann and DARCEE
programs.

The Preschool Inventory ("PSI")2

Although it has a high correlation with the Stanfo.d-Binst,
the Preschool Inventory was selected because of the four sub-
tests in the standardization version, representing factors for
which we had no other instruments of assessment. Although these
factors, Personal-Social-Responsiveness, Associative Vocabulary,
Concept Activation-lumerical and Concept Activation-Sensory, do not
appear on the 1968 revised version of this instrument which was
used, it was hoped that results would be analyzable in temms of
these sub-test factors, The 1968 Experimental Edition of this

THoughton Mifflin Company, 666 Miami Circle, N.E., Atlanta, Ga.
2Educat,ional Testing Services, Princeton, New Jersey 08540
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instrument contains 6l items, a considerable reduction from the
original 85.

Quick Picture Vocsbulary Test ("Q")!

The selection of this instrument represents an attempt to
assess intellectual functioning by means of a test which does
not penalize the disadvantaged child. The authors provide
evidence that the Quick is “"eulture fair" in this sense (1962).
The Quick is very easy to administer and also very short. The
child is given a card on which there are four pictuves. As the
examiner speaks a word, the child's task is to select from the
foor pictures the one which best represents that word.

Motivational and Social Variables

The Curiosity Box ("C-V!" and "C-A")2

This test is precisely what the name implies, a box containing
a variety of items inside and outside which the child can manipu-
late or look at. Two scores are obtained--a score for verbaliza-
tion regarding the box and a score for actual exploration (activity).

The Replacement Puzzle {"R-P" and "R-R")Z

This instrument was designed as a test of task-persistence
and distractibility. The child is provided with a board on which
there are a number of non-removable shapes and four shapes which
can be lifted out. These four can be replaced in only one way
so that they will 1ie flat. The time limit of three minutes makes
this 2 very difficult task for most four-year-olds, and few of
them are able to solve it within this interval. A distractor is
provided at the end of two minutes and the child's score is based
on the total length of time during which he is oriented towards
solving the task both before and after distraction.

The Dog and Bone Test ("D-B")2

According to Banta (1968), this is a test of "initiative".
The material consists of a small board on which are four wooden
houses, one at each corner, a small dog at one end, and a bone
at the other. The task is to davise a variety of paths over which
the dog can travel in order to reach his bone. The score is
based on the number and quality of different paths which the child
is able to produce. This might also be considered a test of
creativity, inventive thinking or some other aspect of cognitive
style.

1psychological Test Specialists, Box i1Llj}, Misscula, Mon“ana 59801

2Cincinnati Autonomy Battery, Dr. Thomas Banta, University of
Cincinnati
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Face Sheet of the Binet ("F-AC", "F-CN", and "F-AL")

The results of factor amalysis by Hess, ot. al., (1966)
indicated that the Face Sheet can be used to assess achievenent
motivation, confidence in ability, and activity level.

Behavior Inventory ("B-AG", "B-VP", "B-TM", "B-IN", and "B-AC")

This is a rating scale completed by teachers. The version
of the Behavior Inventory used is that recommended by Hess, et. al,
(1966) consisting of 20 items which can be summed to form sub-test
scores loading on five factors: Aggression, Verbal-Social Partici-
pation, Timidity, Independence, and Achievement Motivation.
The original lj-point scale was used since these authors found the
correlation between the L-point and the expanded 7-point scale to
be very high.

Perceptual Variables

Embedded Figures Test (”EBF”)Ai

This is the fourth test from the CAB. The task is to locate
a cone embedded in various line drawings, some geometric and some
realistic. The child covers the cone with a duplicate cut-out,
The author believes that it measures "field-independence". Tt
involves a complex visual perceptual skill.

VVepman Auditory Discrimination Test?

The Wepman assesses differentiation on initial and final
consonants and middle vowels. Although it has been standardized
only down through the age of five, it was selected because at the
time it seemed to be the only standardized test of auditory
diserimination available which might be successfully used with
four~-year-olds,

Additional Tests (Sample Only)

Parallel Sentence Production ("PSP")3

This test requires the child to produce a complete sentence
about a drawing which is on the same page. For example, the
tester says, pointing to a drawing, "This small boy is riding a
small bike", Then the tester points to the other picture which
is a picture of a larger boy riding a larger bike and says, '"Tell
me about this picture". The child is given credit if he says,
"This large boy is riding a large bike' or "This big bey is riding
a big bike". ’

1Cincinna.ti Autonomy Battery

2Language Research Associates, 300 N. State St., Chicago, J’l%ggois
: 10

3UCI.A Preschool Research Projects, Dr. Carolyn Stern, Director
1019 Gayley Ave., Los Angeles, Californiz 90024
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Expressive Vocabulary Inventory (

This test is similar to a Picture vy Test, but
requires the child to produce a varieu ts of speech,
including prepositions, verbs, adjectiv.., .ic., and also
requires identification of portions of stimuli, and of collective
nouns describing a mumber of objects. It also calls for com-
parisons., Examples are: What's the boy doing? (Swimming). This
is a whole applc, what part of the apple is this? (Half). See
this ball? It is smaller. What about this ball? (Larger or
bigger). What are all of these called? {Animals).

Basic Concept Inventory ("BCIM)2

This is a test requiring picture selection. It involves
listening vocabulary, particular attention to words vhich change
the meaning of sentences and also reasoning. For example, on
one card the child must find the picture which is correct for
the statement, "She is between a boy and a girl". On another
card he must differentiate among pictures which correspond to
these sentences, "The man is going to chop down the tree",

"The man chopped down the tree", "The man is cho.ping down the
tree". Other items test the child's knowledge of language
structure with nonsense words. For example, "Fends cannot
crump. Can fends crump? What can't fends do?"

Arithmetic Test ("ARIT")

Portions of arithmetic tests devised for use with children in
Beroiter-Engelmann classes were combined and used as a test of
simple counting and addition,

Peabody Picture Vocabulary Test ("PPVT")3

This test was given primarily in order to detemmine whether
it and the Quick Test give similar results on four-year-olds.
The Peabody has been used more often than the Quick in studies of
preschool programs.

Recruitment and Training of Testers

Stanford-Binet testers consisted of advanced graduate students or
professional psychologists who were experienced in the administration
of the test to young children. Criterion was completion of at least
one supervised practicum. In fact, however, all testers had completed
at least two practicums in testing and many of ttem had previously
tested large mmbers of Head Start students, The Binet testers were
given a cns-hour orientation to acquaint them with research design

1UCLA Preschool Research Projacts

2pollet Educational Corp., 1010 Hest Washington Blvd., Chicago, 11gnots
07
3American Gujdanc? Servi?fl Inc.l Wblish?m Bldﬁ.r Circle fin?s, )pnn.
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and procedures and orient them toward standard instructional procedures
in testing. The remainder of the tests in the main battery--eight in
all--were divided into two groups in such a way that total testing time
for each group of tests was approximately 20 to L0 minutes. This
arrangement also had the effect of balancing the various kinds of
tests within both groups. Oroup A consisted of the Curiosity Box,
Enbedded Figures, Wepman Auditory Discrimination Test, and the Quick
Picture Vocabulary Test. Group B consisted of the Replacement

Puzzle, Dog and Bone, Preschool Inventory, and the Face Sheet of the
Binet. Within each group the test considered to be the most interesting
to the children was given first. In Group A this was the Curiosity
Box; in Group B, the Dog and Bone.

A number of graduate students in Psychology and Education were
recruited and trained to give these tests--half on Group A and half on
Group B tests. The training program consisted of 12 hours. Two
seminars were held on the tests, the administrative procedures, scoring,
methods of handling four-year-olds, general testing problems, and the
purpose of the research. All testers were then required to give all
their tests to at least three four-year-olds. Arrangements for practice
testing were made with a private preschool. Following the practice
testing, a final seminar was held at which various questions and
problems were discussed.

Two of the testers were selected for training on the additional
tests to be given at the end of the year. .

Procedural Controls

Three controls with respect to tost administration wWere considered
essential. These were: the order of test presentation to children,
the interval between first and zecond tests, and the distribution of
testers among programs.

1. Order of Test Administration

All subjects were given both Group A and B tests before they
were given the Stanford-Binet. Thus by the time the children wWere
given the Binet, they had taken seven other tests given by two
different testers and were fairly sophisticated regarding testing
procedure., This arrangemnt in addition to tha 6-week poste-
ponement of testing to allw for school adjustment was an additional
effort to nininize the "testability" factor for the Binet.

Although it was not possible to achieve strict counter-
balancing of the order of presentation so far as Oroups A and B
tests were concerned, the order was scrambled with respect to
programs. Within Groups A and B the order of testing remained
the same for all subjects. :

2, Interval Petween Tests

Although the school year contimued for nine months, the
necessity to allow a period of adjustment to school at the
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beginning of the year and the total testing time involved on
both ends shortened this interval considerably. The goal was

a first-second test interval of approximately six months, In
order to maintain this same interval of time between testings
for all subjects, it was necessary to give both the fall and the
spring tests to classes in the same order insofar as this could
be done. 1In general, the same order was followed in both testing
sessions--among and within classes.

3. Distribution of Testers Across Programs

Ten individuals did Binet testing and the schedule was
arranged so that there was no systematic bias with regard to
programs. For the bulk of the testing it +as possible to rotate
testers among programs, Testers were uninformed regarding the
nature of particular classes.

Oroups A and B testers entered classes and tested all
available children then moved on to another class, sometimes
within the seme school, sometimes in another school. The testing
schedulo was arranged so that testers altemmated programs as
they finished classes. One group of testers followed on the
heels of the other, completing classes as they were vacated.
These testers were also uninformed regarding the nature of the
programs in individual classes.

Control children were tested last--both in the fall and
again in the spring.

Rater Comparisons
1. Face Sheet

Hess et. al., (1966) report a sizeable correlation
between children's IQ on the Binet and the Face Sheet ratings
mede on the children by these testers. This suggests that
experienced testers may be influenced in their Face Sheet
ratings by estimates of the child's IQ. In order to provide
some additional information on this relationship and to check
on the reliability of the ratings, the Binet Face Sheet was
conpleted by the testers who adninistered the Preschool
Inventory, and also by Binat testers.

2. Behavior Imventory

The Behavior Inventory was completed by the aldes as well
as the teachers in order to provide a comparison of independent
ratings of subjects by different individuals in the classroom.
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IV. PREDICTIONS

Two categories of predictions were made: (A) Predictions ahout
the dimensions of classroom activity as a function of programs, and
(B) Fredictions of treatment effects.

A. Treatment Dimensions '

It was predicted that language as an instructional method
would occur most often in the Bereiter-Engelmann and DARCEE
classes and least often in Montessori, It was also expected
that teachers in the Bereiter-Engelmann program would elicit
more practice in academic verbal performance than teachers in
other programs., Comnversation, on the other hand, was expected
to occur most frequently in DARCEE and Traditional classes and
least often in the other two.

It was predicted that the least manipulation of materials
by teachers would occur in Bereiter-Engelmann, most in Montessori,
and that manipulation by children would be high in Montessori,
Traditional and DARCEE and low in Bereiter-Engelmann.

Motor activity and role-playing were expected to Le high
in the Traditionsal program for children. Role-playing was
expected to be low in Montessori and Bereiter-Engelmann.

With regard to reinforcement, it was predicted that more
of all kinds would occur in Rereiter-Engelmann and DARCEE classes
than in the other two programs and, specifically, more knowledge-
of -results in Bereiter-Engelmann and DARCEE. More negative KOR
was expected in Bereiter-Engelmann than in the other three
programs,

It was predicted that three groups or fewer would be found
more often in Pereiter-Engelmann and DARCEE programs and that
the numbar of groups in classes should be highest for Montessori
and Traditional. Oroups doing the same thing (S) were expected
to be frequent in Bereiter-Engelmann and DARCEE while groups doing
different thinga, but with a common group focus (D/C), should
be found more often in Traditional, Oroups doipg different
things with no group focus (DAIF) were predicted for Montessori.
It was also expected that D/C would increase for Traditional
toward the end of the year as children learned to work more
cooperatively with each other., Relatively stable grouping in
Bereiter-Engelmann, DARCEE and Montessori was predicted, with
nore frequent shifts within groups in Traditional., Oroups in
Montessori were expected to become more stable toward the end
of the year as children learned to work for longer periods at
indivicual projects.
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B, Treatment Effects

Zncreases in IQ, achievement motivation, academic achievement
and auditory discrimination were predicted for Bereiter-Eng iylmann
children; increases in IQ, persistence, resistance to distruction,
achievement motivation, independence, auditory discrimination,
and academic achievement were predicted for DARCEE. Montessori
children were expected to score high in curiosity, persistence,
resistance to distraction, initiative and independence. Tradi-
tional children were expected to be high in initiative, curlosity,
self-confidence (lack of timidity), and verbal-social participa-
tion.
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V. RESULTS

A, Design

~ The first results considered were those which provided evidence
regarding the success of random assignment of subjects and experimental
replications, the adequacy of the lower-class control group, and the
success of procedural controls.

Table 1 shais that, according to demographic information obtained
on all subjects, there wers no significant differences among groups
assigned to the four programs., It appears that programs were success-
fully balanced with respect to the variables generally thought to be
important aspects of so:ial class.

It is also clear that the lower-class controls were similar to the
experimental population with the exception of two variables: the control
group had a higher percentage of children who were living with both
father and mother than was the case in the experimental group, and also
a higher percentage of white children. Since approximately two-thirds
of this control group were obtained from waiting lists for Head Start,
while the remainder were children recruited otherwise in the community,
comparisons were made between these two types of controls on all
dependent variables., Only one significant t value was found out of
2Ly calculated. The conclusion was therefors reached that wait-listed
controls did mot differ from controls who had not been registered
for Head Start classes.

With respect to procedural controls, Tabls 2 shows that the
interval between fall and spring tests was the same within four or
five days on all tests. Distribution of testers across programs is
difficult to summarize in tabular form, but the salient results are
that in only one of the 1l classes were children retested by the same
tester, and in no program were fewer than two testers used. The
&mber of different testers used in each program is also shown in

ble 2.

Sumnary

In summary, random assignment o.' children to
classes and balancing of the four programs by repli-
cation of the axperiment in different areas appear
to have been successfully accomplished and the lower-
class control group obtained did not differ from the
experimental group in any demographic characteristic
which would be expected to favor the experimental
children. This group was, in most respects, similar to
the experimental population, whether controls were
wait-listed for Head Start or rot. It appears that the
population of children in experimental Head Start
classes was representative of four-year-olds in these
poverty areas in the city of louisville in most respects.
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TABLE 1

Demographic Information on Program and Contrel Subjects

Programs

Bereiter
Engelmann DARCEE Montessoril Traditional Controls

Means N=6l4 N=6] N=33 N=52 N=3}
Mean Age of Children 51.40 51.76 52,68 51.07 52.61
(months) -
Mean Income? $2,913 $3,148 $2,886 $3,170 $3,680
Mean Age of Mother 27.98 28.77 28.00 28.05 29.73
Mean fge of Father 31.50 32,28 31.76 31,88 32.5
Medians
Median education of 12 11 11 11 10
Mothera
Median education of 12 11 11 12 in
Fatherd
Median No. Siblings 2 3 3 2 3
Median No. in Home 5 6 5 6 6
Percentapes
4 of Males? L2 50 54.6 39.6 52.9
£ of Females® 57.0 50 LS4 60.4 k7.1
4 of Negro Children 96.9 87.5 100 88.7 73.5
% of White Children 31 12.5 0 11.3 26,50
£ lLiving with Mother b
and Father® 33.3 34.9 27.2 L2.3 61.8
% Living with Mother b
only® 58.7 57.2 66.7 5747 35.3
# Livinz with Father
‘ 3.2 0 0 0 0

O
B - 4 Living with neither
N, pa!‘ent bne 7-9 6.1 0 2-9
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TABLE 2
Fall-Spring Test Intervals and Number of Testers Used

Group A Tests Group B Tests Stanford-Binei

Program Mo - Da Tef.:ters Mo - Da TeZters Mo - Da Teiters
Bereiter-Engelmann 6 - 1 L) 6 -6 (L) a6 -l (7)
DARGEE 6-2 (L) 6-71  (6) 6.5 ()
) Montessori 6-3 (3) 6 -10 (3) 6-5 (b)
Traditional 6-3 (L) 6 -6 (5) 6-2 (5)
. Controls 6-0 (5) ~ 6-0 (2) g .27 (6)
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B. Profiles

In order to provide an overview of the results on assessment of
treatment dimensions and treatment effects, standard score profiles
are provided. Figure 6 shows both absolute (Cell/Tally) and relative
(Cell/Row) amounts of teaching techniques monitored in class for
teachers and for children. Figure 7 shows the dimensions of activity
for teachers monitored from video-tapes. Figure 8 presents treatment
ef fects.

C. Treatment Characteristics

Verification of Intact Treatments

Results from the consultants! ratings of programs are shown
in Table 3. Examination of this table indicates that all programs
received ratings above the mid-point in respect to being demonstra-
tions of their respective styles. Consultants from the Bereiter-
Engelmann program were least pleased with implementation. There
may be several reasons for this. For one thing, the training
program which these teachers had was only four weeks leng as
compared with eight weeks in the other three nrograms. Secondly,
there was some difficulty in obtaining on-site consultation on
this program early in the year. Because of this a temporary
confusion arose regarding the appropriate order of materials,
and arithmetic programs, in particular, were not carried out in
the proper way until late in the year. Finally, considering
the highly specialized nature of the material and the close
dependence of program implementation on these materials, this
program may simply be the most difficult to implement without
contirmal on-site supervision.

Consultants for the Traditional program were most pleased.
It is noteworthy, however, that their rating of "Facilities"
was quite low, despite ‘alancing across programs. This may
reflect a greater emphasis on aesthetic value in the Traditional
program, or it may simply indicate that these consultants place
more importance on facilities than do the consultants for the
other programs.

DARCEE and Montessori ratings were second and third highest,,
respectively. Montessori classes were expected to receive low
ratings, partly bacause there were only two of them, but primarily
becsuse Montessori classes composed entirely of four-year-olds
violated a procedural standard--that is, the mixture of children
of ages 3, L, and &, :

Consultants' reports were also requested on the teachers
and programs {ollowing the in-service training sessions. These
were more useful as aids to in-service training than as evaluations.
In general, however, they did correspond well with actual ratings
given on the Consultant's Bvaluation Fom.
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TABLE 3
Consultants! Rating of Programs

Programs

Boroiter-
Engelmann DARCEE Montessori  Traditional

Program Aspect Evaluated

Teaching Techniques 5.87 7.28 6.25 9.17
Materials 7.50 7.00 7.50 10,00
Principles 5.62 7.86 6.50 9.00
Context 5.50 7.71 7.00 8.50
Selection of Activities 5,00 7.86 7.25 8.83
Content 8.50 6.71 6.50 9.17
Facilities 7.87 8.29 5.00 3.67
Progress of Children 5.86 7.25 6.25 -
Classroom events typical 7.00 7.43 6.50 8.67
Extent to which a demonstration  5.37 7.7 6.25 10,00
A1l Categories 6.33 7.51 6.50 8.56

Notes.-~ Means represent the relative criterion ratings. Means for classes are
on a 0-10 scale (“Not at all" - "Best possible!).




L9
Analysis of Treatment Dimensions

Analysis of variance was used to determine differences among
programs on the in-class monitoring variables. Three different
analyses Were completed in order to make all necessary comparisons:
a 3xl; analysis comparing the Bereiter-Engelmann, DARCEE and
Traditional programs in all four areas, a 2xly analysis which
included the Montessori program in two areas, and a one-way
analysis of variance which eliminated the area factor but also
compared all four programs. Tukey's multiple comparison procedure
was used to compare differences between the means. For the 2xhy
analycis, only significant differences between Montessori and
other programs are reported. The arcsine transformation was used
to reduce positive skewess on the Cell/Tally and Cell/Row
proportions. A Kruskal-Wallis one-way analysis of variance was
used to detect program differences in number of changes in group
size and type of group. The chi square test was used for the
number of groups. All differences are reported at the .05 level.

1. Teaching Techniques

(a) In-Class Monitoring

Table |y presents the amounts of various teaching
techniques and classroom activity for both teachers and
children as monitored by the in-class procedure.

Manipulation. Cell/Tally percentages did not
significantly differentiate teachers but Montessori
teachers were highest. Cell/Row percentages showed
that, relative to other techniques, Traditional teachers
did significantly more manipulation of materials as a
teaching technique than teachers in the Bereiter-Ingelmann
and DARCEE programs. This vesult was unexpected but
probably reflects the low incidence of other techniques
in the Traditional progran.

Manipulation is more important as a technique in
terms of its use by children than by teachers. Table l
shows that Montessori children did significantly more
manipulation of materials than children in Bereiter-
Engelmarn and DARCEE classes. Relative percentages were
also higher for Montessori children than for Bereiter-
Engelmann children, reflecting the fact that children in
Montessori classes were usually manipulating materials
whereas those in the Bereiter-Engelmann classes were
usually reciting. Children in the Traditional program
Wwere second highest in absolute percentage--not signifi-
cantly different from Montessori children in thesa two
areas.

Verbal Instruction. Bereiter-Engelmann and DARCEE
teachers used verbal instruction more often than teachers
in the other two programs. Cell/tally percentages shown
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TABLE L

Means on In-Class Monitoring for Teachevs! and Children's Behavior

_Tecachers
Program MANP, I-V X MO R-P CON,
Bereiter-Engelmann
Cell/Tally 17 1413 99 < < Al
Coll/Row .23 1.62 1.39 K K .19
£ [
, & D
DARCEE F P
& <
Cell/Tally a2 1.06 58 8 8 .28
Cell/Row .20 1.95 .93 3 ! L
Montessori
Cell/Tally .30 .89 .56 .25
Cell/Row L9 1.79 1.01 i
Traditional
Cell/Tally .24 - 79 52 27
Cell/Row .50 1.70 1.01 Sk
Children
Bereiter-Engelmann
Cell/Tally 1 '16 1 'OO '38 039 l18 .39
Cell/Row 1.34 1.21 L7 .51 .22 U3
DARCEE
Cell/Tally 1.16 .56 A3 .35 .2k A8
Cell/Row 1.56 .69 .53 L7 .29 69
Montessori
Cell/Tally 1.81 .50 .25 .18 .27 66
Cell/Row 2.00 5h .26 .18 .29 .68
Traditional
Cell/Tally 1.40 .30 31 .36 NYi b6

Cell/Row 1.53 33 33 L0 .73 .70

Note.- Arcsine transformation,

ERIC

IToxt Provided by ERI
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in Table L for both of these programs are significantly
higher than in Traditional, and Bereiter-Engelmann is
significantly higher than Montessori in those two areas.
Program order from most to least was: Bereiter-Engelmann,
DARCEE, Montessori, Traditional. The relative percentages
show that DARCEE teachers used a significantly greater
emount of verbal instruction than Bereiter-Engelmann and
Traditional.

For children the ordering of programs parallels the
ordering for teachersjy that is, from most to least:
Bereiter-Engelmann, DARCEE, Montessori, Traditional.
Relative percentages reflect the same order.

Exemplification., Bereiter-Engelmann teachers were
significantly high In this category both absolutely and
relatively. This result explains the rather low cell/row
percentage for verbal instruction in the Bereiter-Engelmann
program since in this program verbal instruction is almost
always accompanied by showing the children something,
usually a page in the teacher's memual. Thus, while the
absolute amount of verbal instruction is high, it is not
high relative to other techniques.

For children, absolute percentages on exemplification
do not differentiate programs but DARCEE children are high.
Cell/row percentages were significantly high for DARCEE
children in the two areas containing Montessori classes.

Motor. There were no significant differences among
programs in this category, though it is noteworthy that
both relative and absolute percentages were highest in
the Bereiter-Engelmann program.

Role-Playing. Role-playing by children was highest
in Traditional classes and lowest in Bereiter-Engelmann.,
Traditional classes were significantly high in both absolute
and relative percentages than each of the other thres

programs,

Conversation. The ordering of programs with respect
to teachers' conversation with children was from most to
least: DARCEE, Traditional, Montessori, Bereiter-Engelmann.
The differences among programs did not reach significance
at the .05 level for cell/tally percentages. Cell/row
percentages, however, are similar and are statistically
significant with DARCEE and Traditional being greater than
Bereiter-Engelmann. Montessori teachers had as much
conversation with the children relative to other techniques,
however, as DARCEE teachers did.

For children, conversation includes both conversation
with teachers and with other chilren. In absolute amount,
the difference between greatest and lsast was not quite
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significant, using the relatively conservative Tukey
test; but there was more conversation in the Traditional
program than in Bereiter-Engelmann as predicted. Sur-
prisingly there was almost as much in the Monteseori
classes as in the Traditional classes. The amount in
DARCEE classes was not especially high. Since teacher
conversation with children was high in DARCEE it appears
that most of the conversation which occurred in DARCEE
clagses was conversation between teacherg and children,
whereas somewhat more conversatior among children occurred
in Traditional classes.

(b) Video-Tape Monitoring

Table 5 presents means in various categories assessed
by the video-tape monitoring procedure. Means camparisons
have not been made, but analysis of variance indicates
that the categories listed in Table 5 are significant
sources of variance among programs. Because of very
infrequent tallies in many cells, column and rowWw categories
were combined in various ways for the purpose of analyzing
the frequencies. For example, almost all of the "asking"
or elicitation coded fell under "Direct Request" rather
than "Indirect Request! or "Command",

Contingent Positive Reinforcement. This category
includes all positive reinforcement, verbal or material,
which was given for specific behavior whether academic or
otherwise, provided the reinforcement was contingent on

meeting a standard. It does not include knowledge-of -results

(KOR). Table 5 shows that Bereiter-Engelmann and DARCEE
programs were high with a mean of almost two reinforcements
per 10-minute period.

Contingent Positive Reinforcement - Verbal Only. This
category includes only verbal reinforcement and again,
does not include KOR. In this category DARCEE is highest
with a mean of more than three reinforcements per 10-minute
period.

All Positive Verbal Reinforcement. Under this
category KOR is included. The anounts shown in Table 5
therefore represent all verbal reinforcements, both KOR
and contingent., Bereiter-Engelmann is highest and
Traditional is lowest.

KOR Positive - Verbal. Only verbal confimation as

tc the correctness of response is included in this category.

With approximately 13 instances of positive verbal feed-
back per 10-minutes, the Bereiter-Engelmann program is
¢learly high.
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Means for Video-Tape Monitoring of Teachers! Behavior

Programs
Bereiter-
Engelmann DARCEE Montessori Traditional

Reinforcement

Contingent Positive 1.83 1.69 0.70 0.51

Contingent Positive 2,70 3.35 1.31 1.00

Verbal ‘

Contingent Negative 0.21 0.09 0.0§ 0.40

Verbal ' ‘
KOR Positive Verbal 13.18 9.06 L.81 3.76
A11 Negative Verbal® 0.82 0.18 0.17 0.66
A1l Positive Verbal 7.94 - 6.21 3.06 2.38
Academic Verbal 39.42 15.01 5.12 ' 8.89

Performance
Academic Non-Verbal . L.ooh 4.92 6.62 3.85

Performance

Content 0.81 L4.35 2.56 2.70

Conduct Modification 0.7 .- 1.14 1.32 1.80
A1l Direct Requests? 5.67 3.35 2,29 2.4
Academic - Modeling 6.25 0.26 0.37 0.14 ;
Academic - Verbal ' .é.bB , 9.10 10.00 10.95 E
Academic - Manipulatory 0.23 0.18" 5.6 0.17 ~
Setting Standards 0.78 0.50 0,59 0.28

Conversing 0.12 0.62 0.34 0.67

& Includes K(R.
b Includes clarification, opinion, generalizaticn, procedural information, content

LUy Py

{3y mation, imitation, academic verbal performance, academic non-verbal per-
Eﬂ{Jﬂ:ice, and conduct.

NGTSe="Mean frequency for 10-minute period. 3
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Contingent Negative Reinforcement. All negative
reinforcement was verbal, This category then includes
all negative reinforcement, except knowledge-of-results,
whather given for academic or other behavior. WNegative
reinforcement was infrequent in all programs, but highest
in Traditional. Since conduct regulation was high also
in Traditional, this high negative contingent reinforce-
ment was apparently given primarily for unacceptable
behavior,

All Negative Verbal Reinforcement. This category
includes KOR, thus collecting all instances of negative
feedback. Here the high program is Bereiter-Engelmann,
indicating that most of the negative reinforcement in the
Bersiter-Engelmann program was given as KOR for incorrect
academic responses.

Direct Requests. In a sense this category represents
the number of demands on children since it collects all
instances of teachers requesting children to do something,
whether academic or otherwise. It is instructive to
compare these results with the ratios of teacher activity
from the in-class tally sheet. All categories are
incIlnded from the "Asking! tally sheet, with Bereiter-
Engelmann highest and Montessori lowest.

Requests for Conduct Mcdification. This category
includes indirect requests and commands, but consists
mostly of direct requests. It is, therefore, the row
under all columns for conduct. Traditional was high,
indicating that in this program more of the teachers'
time was devoted to managing the children's behavior.

Requests for Academic Perfommance. Requests for
academic verbal performance are requests for the children
to practice language skills per se. It is clear that
such requests occurred most frequently in the Bereiter-
Engelmarn program, where children received more than 39
such requests on the average in a 10-minute period.

In contrast, requests for academic non-verbal per-
foumance and requests for content information did not
differentiate greatly among programs, though Montessori
was highest in asking for non-verbal performance and
DARCEE high in asking for content.

Giving Academic Information. "Academic' on the
"Giving" sheet collects three categories which were
differentiated on the "Asking" sheet: academic verbal,
academic non-verbal and content. With respect to the
manner in which inf'ormation was conveyed to children,
comparison of the first three rows and columns undar
the "Giving" section of Table 5 reveals a number of
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interesting facts. Bereiter-Engelmann teachers were
high in modeling academic, and they used modeling and
direct language instruction about equally. However,
their use of larguage is lower than that of teachers in
other programs. Montessori teachers gave academic
information through manipulation more than teachers in
the other thres programs. However, they used direct
language instruction also, and twice as often as they
used manipulation. Traditional teachers gave academic
information almost exclusively by verbal means, desplite
the de-emphasis on language as a method of instruction
in this program, DARCEE teachers also used almost no
technique except verbal to give academic information.

All medeling coded was academic in all programs.

Setting Standards. Bereiter-Engelmann was highest
and Traditfonal lowest in setting standards. Very little
occurred in any program--the highest amount being less
than once per 10-minute period.

Conversing. Results from video-tape monitoring of
this category confirms results from the in-class procedure
in that DARCEE and Traditional were highest.

2. Grouping Patterns

Table 6 shows a number of aspects of grouping in the four
programs.,

Number of Groups.

The size of any classroom limits the spatial
separation of children and thus restricts the number
of groups to the number of locations in which children
can be physically isolated. Even though all 20 children
were working alone, some would have to be at a table or
in a corner of the room in physical proximity. The
possible range of number of groups is therefore very
narrow. The actual maximum for any class at any time
Wwas six. A chil square was calculated on the frequency
of occurrecnce of more than three groups versus three or
less. The statistic was significant at the .001 level.
Mean fraquencies are shown in Table 6 and indicate that
more than three groups occurred met often in Montessori
and Traditional.

Shifts in Group Size.

Changes in group size wur: computed as a ratio of
changes to number of 15-second tally periods in order to
eliminate the effects of number of groups on changes in
size. Table 6 shows that shifts in composition of groups
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TABLE 6

Grouping Patterns and Total Activity

Programs
Bereiter-
Engelmann DARCEE Montessori Traditional

Number of Groups

Mean frequency of > 3 1.60 .81 3.20 2.35

per 2-hour observation

Shifts in Group Size

Mumber per 15-second .080 .079 . 297 .286

tally periods
Type of Group Activity .

Per Tally Period % % A
D/NF +058 055 JA77 161
(Different/no group

focus)

S 877 0876 779 72
(Same )

D/c ‘ 065 .068 042 096
(Different/common

group focus)
Total Activity
M1 acts per 15-second Sh10 4309 3045 2922

tally periods
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were significantly less frequent in Bereiter-Engelmann
and DARCEE than in Traditional. Group size changed as
mach in Montessori, howover, as in Traditional.

Kinds of Groups.

Groups of chilidren who were all engaged in the same
kind of activity (S) were significantly more frequent in
Bereiter-Engslmann and DARCEE than in Traditional (Table 6).
The converse of this is seen under D/NF where it is clear
that groups consisting of children who were simply in
physical proximity to each other but doing different
things were significantly more frequent in Montessori
and Traditional. Percentages under the N/C column reveal
that there was very little cooperative effort toward a
common goal or integrative play among these four-year-
olds, In Traditional classes, the absolute amount was
slightly great.er but not statistically significant.

Total Activity.

Teachers in Bereiter-Engelmann and DARCEE were most
actively engaged in teaching, while Traditional and
Montessori teachers were less obtrusive in the classroom.
Table 6 shows for each program the ratio of teaching
techniques of any kind to the number of times tallying
was done. Bereiter-Engelmann and DARCEE teachers had
higher ratios, indicating more ovart teaching than in
Traditional and Montessori.

3. Intercorrelations

a. In-Class Monitoring

Intercorrelations on the in-class mcnitoriig variables
are given in Table 7. These correlations were based
on all 14 teachers in the experimental programs. Since
four experimental programs were involved, interpretation
of these correlations must be mainly in terms of these
programs, rather than in tems of general relationships
among such teaching techniques in "typical" classroom
situations.

Cell/Tally with Cell/Row Measures

Corralations between the corresponding cell/tally and
cell/row measures for each category were significant
(r = .75 to .99), except that for Verbal Instruction (IV)
which was .08. This lack of relationship primarily
reflected the rank of the Bereiter-Engslmann progran on
these two scoring procedures for IV. 1In absolute teims
(cell/tally), Bereiter-Engelmann was high on IV, but in
relative tems (cell/row), it was low.




TABLE T

Correlations Among In-Class Mon.toring Veriebles

cell/Tally-
Teacher MAND v X oK MENE T . ¥o RE cow Celi/Row
- L 39 6 2 /]
I-v -22 -6a 1x 1 - s -5 =17 19 08
X -10 n =57 -32 2 -06 3 -2u =5 2
CON 20 31 -03 3k -68 46 16 S5 66 81
Children
MANP? 64 5% -35 43 -62 -3l 46 05 22 86
I-v -23 56 16 -33 -37 W 15 63 b %
X -%o 02 -11 -42 -34 20 TS B8 1 -31 1
MO -16 1€ 29 -03 -25 -02 -22 -03 | ~15 &7
RP 41 =55 =37 26 32 =57 ~35 25 31 2
CON 55 -2% -23 5 56 k0 =48 00 55 Roxd

Notes:— Nz 1k, Cell/Row correlations above diagonal; Ccll/Tally below. Correlations significant at
P {-05 are underlined.
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Cell/Tally Measures (Absolute Amount)

For tezchers, the only significant correlation among
the cell/Tally variables was that between IV and Exemplary
(X) (r = .71). The ranks of the four programs were
identical on these two measures.

For children, cell/tally measures indicated that
Conversation (CON) correlated positively with Manipulation
(MANP) and Role-Playing (RP) (r = .55), but negatively
with X (r = -.48). There was also a negative relation
between RP and IV (r = -.57). These correlations reflect
the ordering of Montessori and Traditional programs on
these variables with Montessori and Traditional being high
on CON, MANP and RP, but low on IV and X. '

Correlatio's between teachers and children on the
same variables were positive for MANP, IV, and CON. However,
there was no relationship for X, reflecting that for
teachers, Bereiter-Engelmann was high and Traditional was
low; but for children, DARCEE was high and Montessori was
low. o

The highest correlation for the other teacher-child
combinations was between Child-IV and Teacher-X (r = 18)}
programs ranked the same on these variables. Other positive
correlations were between Child-CON and Teacher-MANP and
and between Teacher-CON and Child-MANP (both r = .55)
with programs high on CON (Montessori and 'h‘aditionals being
high on MANP for both teachers and children., Negative
correlations occurred with Teacher-IV for Child-MANP and
Child-RP (both r = -.S5L4); with programs high on Teacher-IV
(Bereiter-Engelmann and DARCEE) being low on Child-MANP
and RP.

Cell/Row Measures (Relative Amount)

For teachers, in contrast with the positive correlation
between X and 1V for cell/tally, cell/rov measures indicated
a negative correlation (r = -.81) between X and IV, As
nentioned before, this was because Bereiter-Engelmann was
loweat on IV but highest on X for cell/rov. CON correlated
fositive],y with MANP (r = .Ll) and negatively with X

r = -,57), agein reflecting different emphases in the
Bereiter-Engelmarn and DARCEE programs as opposed to
Montessori and Traditional,

For children, MANP correlated negatively with IV and
Motor ActIvity (RO) (» = -,62 and .46, respectively),
reflecting primarily that Bereiter-Engelmann was low on
MAUP but high on 1V and MO, while Montessori was high on
MANP but low on IV and MO. IV also correlated negatively
with RP and CON (r = .63 and -.Llj, respectively),
reflecting a low position for Bereiter-Engelmann on RP and
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CON with Traditional high on RP and CON but low on IV.

Correlations between teachers and children on thne
same variables were positive for FANP and CON (r = .49
and .66, respectively). However, there was no relation
between child and teacher measures for IV and X. For IV,
DARCEE teachers were high and Bereiter-Engelmann teachers
low, yet children in Bereiter-Engelmanrn classes were
high. For X, DARCEE teachers were low but children in
DARCEE classes were high.

On other teacher-child combinations, Child-IV, X,
and RP wers significantly related to teacher-MANP and
CON, Child-IV ard X correlated negatively with teacher-
MANP and teacher-CON (r = -.46 to -.68) while child-RP
correlated positively with the same teacher variables
(r = .61 and .55, respectively). On these variables,
Montessori and Traditional teachers were high on MANP
and CON while children in these programs were low on IV
and X, and high on RP. Other positive correlations were
between teacher-IV and child-X (r = .LkL) and between
teacher-X and child-IV (r = .62). However, teacher-X
correlated negatively with child-CON (r = -.4%), with
Bereiter-Engelmann teachers high and Bereiter-Engelmann
children low.

Sumag

Corrolations between the absolute and rela-
tive measures of the same categories were all
positive and high except for IV. The lack of
rolationship on IV was due to the high position
of Bereiter-Engelmann on cell/tally and its low
position on cell/row.

A larger mumber of significant correlations
occurred among the cell/row measures than among
the cell/tally measures, primarily because the
scoiing procedure for cell/row made each category
dependent upon each of the others, This instrimsic
dependency among the cell/row measures makes
interpretation of the correlations difficult.

In general, correlations among both the absolute
and relative measures reflect the different
emphasos betwcen the more and less didactic
programns,

b. Video-Tape Monitoring

No interpretation of the video-tape correlations have
been made as yet.,

[




Summary of Treatment Dimensions

Evaluation by consultants indicates that the imple-
mentations of the four programs were average. Results
from monitoring of classes are more convincing. They
indicate that most of the characteristics of the programs
which it was feasible to assess in this manner were
present to a sufficient extent to produce greater homo-
geneity within programs than among them. The four
programs were, in any case, demonstrably different
along a number of important dimensions.

Descriptively, in Bereiter-Figelmgnn ciasses,
teachers did a great deal of verbal instruction,
exemplification and modeling, provided large amounts
of feedback--both positive and ne ative, elicited
significant amounts of verbal recitation from the
children and did a great deal of modeling. Children
in these classes did relatively 1ittle manipulation of
materials, role-playing, or conversing with each other
or the tescher., What they did most was verbal recitation.

). teachers also used rather large amounts
of verbal instruction, and relative to other techniques
had more conversation with the children than was the case
in Bereiter-Engalmarn. They were second only to Bereiter-
Engelmann in positive feedback. DARCEE children did more
verbal recitation timn anything else.

togsori teachers were low in most of the techni-
ques tallied, which is consistent with the unobtrusive
role which Montessori teachers assume in the classroom.
They gave little reinforcemeat or KOR. Their children
were significantly high in manipulation which is also
consistent with the program since it leans very heavily
on the use of materials designed to teach through the
child's manipulation of them.

Toaditiona] teachers used manipulation of materials
more than any other technique and had more corversation
with their children than Bereiter-Engelmann teachera.
Children in Traditiona) classes were significantly higher
in mle-plaxing both absolutely and relatively than sn the
other three programs, m&p%l teachers provided
little positive feedback compared to the other progrems,
except that they used negative reinforcement to a greater
extent than any other program, most of this being directed
toward behavior control rather than negative feedback for
errors in academic perfomance.

Academic information was given about equally in all
programs, but the manner in which it was given differentiated
programs. Bereiter-Engelmann teachers modeled and used
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verbal instruction, Montessori teachers used manipu-
lation and verbal instruction, while Traditional
and DARCEE teachers gave information almost exclu-
sively through verbal instruction,

Teacher Cuaracteristics

Persona 1itz

Personality variables in teachers as assessed by the 16
Personality Factors did not differentiate programs. A Kruskal-
Wallis one-way analysis of variance was used to compare programs
on the four summary factors provided by the test: low anxiety-
high anxiety, introversion-extraversion, tenderminded emotion-
ality-alert poise, and subduedness-independence. Since there
were no significant differences among programs on these four
sumary factors, no analyses were made on the smaller factors
making up the summaries.

Intelligence

Teachers' IQ as assessed by the Peabody Picture Vocabulary
Test were also compared by means of the Kruskal-Wallis one-way
analysis of variance. Differences were not significant although
the two Montessori tcachers had IQs above those of teachers in
any other program, and the statistic approached significance at
the .05 level.

Attitudes towani Teaching

Neill's Questionnaire for teachers was designed to assess
attitudes in five areas: attitudes toward teaching, toward
knowledge, toward peers, toward self, and toward pupils.

Programs were comparod by means of Kruskal-Wallis analysis of
variar:ze on each of these factors and on the total score. No
significant differences were found, In general, teachers!'

scores corresponded to the levels reported by Neill in a
standardization group which also consisted of Head Start teachers
in Louisville.

Agreement with Program Philosophy

Results on the Statements Test designed to determine the
extent of agreement by teachers with statements taken from their
own anl the other three programs are shown in Table 8., No
statistical analyses wers made but it is clear that mean agree-
nent scores are not outstandingly high with their own program
for any group of teachers with the exception of Montessori.

In some casas agreement ucores were higher with statements taken
from other program materials than from the program in which the
teacher was trained. The evidence from monitoring of classroom
behavior, however, indicates a high degree of congruence between

. .

Pomsansns
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TABLE 8
Teachers' Agreement with Statements from Program References

Source of Statement

Bereiter-Engelmann DARCEE : Montessori Traditional

Teachors Ag. Dis. A-D Ag, Dis. A-D Ag, Dis. A-D 4Ag. Dis. A-D

pron

Bereiter- B ] o
Ergelmann |55 28 37 ‘ 58 9 4 55 1z L2 38 36 2

DARCEE Lé 19 27 59 8 51 61 8§ 53 27 32 -5

Montessord L2 22 20 M 17 24 179 & 711{ 4 21 25

Traditional 38 32 6 59 15 W L8 21 27 |59 20 39

Note.- All figures represent percentages based on "Statements Test",
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program philosophy and what the teachers were actually doing.

It might be concluded that the Statements Test is not a valid
measure of attitudes toward program philosophy, but some degree
of validity is indicated by the responses of the csonsultants

for the four programs which are shown in Table $. Consultants
obviowsly agreed more often with the statements taken from their
own program materials. This is particularly true in Bereiter-
Engelmann and DARCEE programs. Disagreement scores in their own
program statements are also quite low for the consultants as
compared with the teachers.,

To some extent the teachers' lower scores may simply be due
to a lasser degree of familiarity with the materials and to greater
difficulty in interpreting the meaning of the statements, some of
which gven the corsultants found ambiguous. On the other hand,
the di=zcrepancy bu.,een attitudes expressed on a questionnaire
and actual behavior in a clessroom underscores the necessity for
objective assessment of classroom activity. It is also interesting
that in each of the four programs the teacher who was rated best
by the consultant had the highest agreement score within that
program, although consulants' choices were not consistent with
class order on relevant dependent variables,

Summary

Results on all measures of teacher differences
which were assessed indicated that there were no
significant differences among programs. Teachers
in the four programs did not differ with respect
to the measures wsed to assess personality character-
istics, IQ, attitudes toward teaching, nor in
attitudes toward programs. Although there were
substantial differences among individual teachers,
these diiferences, irsofar as we were able to
measure them, do not seem to have been a source of
program cffects.

BE. Treatment Rffects

Across Programs

1. Method of Analysis

Analysis of covariance with tha fall measure as the
covariate was planned for the analysis of all variables on
which there were both fall ard spring measures. However,
examination of the fall means indicated that some differerces
between programs migh% exist. Analysis of variance on the
fall measures did, in fact, indicate significant differences
among programs for same variables. For example, differences
among programs occurred on the Stanford-Binet with the programs
ordering as predicted. Such program differences, the similar

ooy AE S ey e,
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TABLE 9

Consultants' Agreement with Statements from Program References

Source of Statement

Bereiter-Engelmann DARCEE Montessori Traditional
Teachers Ag. Dis. A-D Ag. Dis. A-D fg. Dis. A-D Ag. Dis. A-D
Bereiter-
Engelmann 81 9 72 77 13 64 U6 16 0 17 4 -57
DARCEE 52 21 N 92 0 92 50 27 23 17 63 -U6
Montessori L9 23 26 62 17 Ls |17 0 17 57 20 37

Traditional® 38 39 -1 66 17 L9 62 1, L8 |68 10 58

Note.~- All figures represent percentagds based on "Statements Test'l,

aMean of two.
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ordering of classes within programs on related variables,
and the fact that subjects had been randomly assigned to
programs indicated that programs were already having some
effect. These differences were unexpected, although the
final test (Stanford-Binst) was administered after approxi-
mately 8 to 10 weeks of school, equivalent in time to some
summer Head Start programs. It seemed more appropriate to
view the fall and spring measures as two points in time,
rather than as pre- and post-tests{

Analysis of covariance, therefore, was inappropriate
because the covariate was nob: inderendent of the experimental
treatment. Elashoff (1969) and Sprott (1970) state that
violation of this assuwption is sgricus and cannot be over-
come or reduced by transfoimation of data, random assignment
of subjects, nomality of distrihution of the covariate, or
cautious interpretation of tha coveriance analysis.

Repeated measures atalysis of var:ance was therefore
used for the dependent variablesa. Such a procedure yields
more precision, power, and information than analysis of
change scores only. Through use of multiple comparison
techniques, programs could be evaluated on the basis of their
ordering in the spring as well as the sticunt of change from
fall to spring.

The experimental design was completely replicated for
three of the programs (Bereiter-Engelmann, DARCEE and Tradi-
tional) in four areas of the city. It was replicated with
the foar programs, by the addition of Montessori classes,
in two of these areas. Several related analysus were necc 3ary
in order to adequately assess treatment effects.

In order to compare the four programs and controls, a
Sx2x2 (four programs and controls by sex by fall-springs
umweighted means analysis of variance with repeated measures
on the last factor was used. This analysis will be referred
to as the ons-way analysis. In order to further compare
programs and teachers (classes within programs), area was
introduced as an additional variable for two other repeated
measures analyses of variance: (1) a 3x analysis which
conpared the three programs in all four areas with sex and
fall-spring as factors (3xix2x2) and (2) a Lx2 analysis which
compared all four programs in the two areas with sex and fall-
spring as factors {L4x2x2x2). 1In both of these analyses, it
Was necessary to equalize vhe number of malos and females
within a glven class., To achieve this equality, subjects
were randomly pulled from each class. These two analyses
provided increased precision over the one-way because the

va. .ance due to individual classes (teachers) could be
assessed with area-Ly-program interactions.

B et




Obviously these three analyses were dependent. All
significant effects on the one-way analysis are reported.
Because of increased precision, the 3xl} and the Lx2 analyses
sometimes revealed program main effects and/or interactions
not found on the one-way. For the Ux2 only significant
effects and/or interactions whgch involved Montessorl are
reported. For the 3x any additional program effacts and/or
interactions are reported.

The Scheffe Test (Scheffe, 1953) was used to compare
means. It allows contrasts involving combinations of means,
controls the alpha level for all possible contrasts and is
the most conservative multiple comparison test for pairs of
means (Kirk, 1968; Winer, 1962). A conservative test was
desired because of the relationships between some of the
dependent variables. In addition, many contrasts which
examined degrea of change and sex imvolved combinations of
several means.

Calculation of the appropriate Scheffe coefficient was
made according to Levin and Marascuilo (1970). They dis-
tinguished between two types of post hoc comparisons which can
be made in examining significant interactions: those involving
only comparisons between cell means at one level of a factor
and those involving the joint effect of the various levels of
the factors. Different standard errors are used in the
Scheffe coefficient for these two contrasts, resulting in a
conservative test for cmmparing cell means. In the present
study, both types of camparisons were of interest. For
example, for significant fall-spring by program interactions,
different amounts of change for programs as well as program
ordering in the spring were examined (cell means). The .05
level was used for all statistical tests.

2. Cognitive Measures

Table 10 presents fall and spring means for the main test
battery. Two of the three instruments used to assess cognitive
development, the Stanford-Binet (Form 1-M) and the Preschool
Jnventory, showed very similar results with respect to program
differences. The product-moment correlation between the
Stanford-Binet and the Preschool Inventory for the entire
group was .61, On the Binet there was a program effect over
both fall and spring testing. The Bereiter-Engelmann and
DARCEE programs were liigher than controls. On the spring test
only, Bereiter-Engelmann and DARCEB were significantly higher
than controls and in addition Bereiter-Engelmann was signifi-
cantly higher than Traditional.

Figure 9 reveals a pussling result with respect to DARCEE
children in that their mean was eignificantly high on the fall
test but did not change between fall and spring. If fall tesi
levols are interpreted as representing program effects at the
end of eight weeks, this result suggests that the DARCEE
program produced rapid gains but did not contimie to affect
IQ at the same rate over the succeeding 6-month peried.
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TABLE 10

Fall-3pring Means on Main Test Battery for Programs and Controls

Tests

__Fall 1968
Program S-B PsI Q C-A c-v R-P R-R D-B EBF
Bereiter-Engelmann 93.25 26.33 12.47 17.72 1.98 21.21 8.73 3.21 7.8%
DARCEE 96.02 28.92 13.28 14.98 2.20 20.41 8.35 3.58 7.03
Montessori 91.50 25.21 11.88 19.76 1.58 19.72 9.62 4.06 7.79
Traditional 89.35 24.36 11.87 17.32 1.92 20.79 8.61 3.30 7.45
Controls 89.21 28.29 12.21 16.59 3.64 17.47 8.18 4.06 7.29

Spring 1969
Bereiter-Engelmann 99.52 39.06 13.88 18.06 1.05 22.13 9.48 .19 9.77
DARCEE 97.56 40.98 13.30 17.82 2.17 22.75 10.10 6.36 10.20
Montessori 96.34 37.55 13.79 18.67 1.58 22.07 7-72 5.61 9.52
Traditioral 95.02 35.98 13.87 17.15 .21 22.35 8.96 k.23 10.19
Controls 90.00 33.18 13.74 14.09 1.32 20.65 7.06 .97 9.53

Q
O




105~ ¥XBereiter-Engelmann

ODARCEE
COMontessori
X Traditional
@Controls
100-J
95-
90w —9
85 } s
Fall 1968 Spring 1969

Fg. 9. Fall-Spring Means on Stanford-Binet for
,. programs and controls.




70

In order to determine whether Binet IQ changes were
concentrated at lcwer levels of IQ, a cumlative plot for
controls and expsorimentals on the second test was made.

This distribution is shown in Figure 10. This graph
demonstyrates several interesting facts. First, IQs appear

to be normally distributed with a fairly wide range. Second,
superiority of experimental subjects was not confined to

any particular IQ level but appears rather evenly distributed
over the entire r.amge.1

On the Preschool Inventory (Figure 11), experimental
programs gainad significantly more than controls, and on the
spring test the DARCEE, Bereiter-Engelmann, and Montessori
children scored significantly higher than controls. DARCEE
children were higher than children in the Traditional program.

Thus the results on the Stanford-Binet and on the Preschool
Inventory are very similar.

Results on the Quick Picture Vocabulary are not so con-
gruent with those of the other two cognitive measures.
However, for this sample the Quick correlated only .42 with
the Binet and .43 with the Preschool Inventory. On this
test Figure 12 shows that all programs improved about the
same with the exception of the DARCEE program in which there
was virtually no change fram first to second testing. This
result is similar to the Binet results for the DARCEE program,
except that on the Quick the other programs changed encugh to
reach a higher level than DARCEE in the spring test. In view
of the fact vhat the sample of children in the DARCEE program
score. highest in the spring on ths Peabody Picture Vocabulary
Test, this result is difficult to explain. Reliability of the
Quick was low, with the test-retest correlation being .39,
whereas test-retest correlations for the Binet and PSI were
«70 and .79, respectively. In view of all these facts, a
tentative conclusion would be that the Quick may not have been
a valid measure of cognitive change for this particular
population. However, the similarity of results for the
DARCEE program to those on the Binet for this program remains
unexplained.

Table 11 presents results from several tests which were
given only in the spring to a sample of six children from
each experimental class. Four of these were given to assess
achievement in specific areas. These wers: Parallel Sentence
Production, Basic Concept Inventory, Arithmetic, and Expressive
Vocabulary. The fifth was the Peabody Picture Vocabulary Test
which was given in order to compars results on this test with
those on the Quick Picture Vocabulary Test. Significant
program effects were found on Arithmetic and Parallel Sentence
Production. On Arithmetic both Bereiter-Engelmann and DARCEE
children scored higher than children in the Traditional program
and Bereiter-Engelmann scores were also higher than Montessori.

IControl curve has been smoothad slightly to eliminate minor

irregularities resulting from the smaller number of subjects.
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TABLE 11

Means on Additionzl Spring Tests for Programs

Program
Bereiter-Engelmann

DARCEE

Montessori

Traditional

Note.- N=8L

Tests
_EPVT BCIZ ARIT. BSP_ EVI_
37.7 36,17 17,75 95 .88 27.38
h2.i12 37.79 13.42 $0.58 26.63
38.00 35.00 8.47 8L4.83 27.18
37.88 LL.sh 6.67 77.88 25,08

a . .
Low score is optimum.
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On the Parallel Sentence Preduction Bereiter-Engelmann was
superior to Traditional,

Sex Differencss

A main effect of sex appeared on the Stanford-Binet.
Figure 13 shows that females were higher than males. Although
not statistically significant, two interesting factors may
be noted--~the laige sex difference in Montessori on the
spring test, where the females were very close to the highest
group (Bereiter-Engelmann) and males were Lelow all other
programs; and the very small difference between the sexes
in the Traditional program on both testings.

On the PSI, there was a significant sex-by-progran
interaction which is shown in Figure 1. With controls
inclnded the interacticn was not quite significant at the
.05 level., Figure 14 thows that in DARCEE females Were higher
than males, in Bereiter-Engelmann there was no difference
between the sexes, and in Traditional males were higher than
females. Programs apparently did not differentiate males on
this test although all programs had significant effects on
males from first to second test as shown in Figure 15. Females
also gained from first to recond test in all programs (Figurs 15)
but in contrast to males were apparently affected differentially
by the four programs. There were no sex effects on the Quick.
No analyses by sex were made on the achievement tests because
of the small sample size.

Summagf

In summary, children in all experimental programs
were in some way superior un cognitive measures as
compared with the controls, but the best effects were
obtained in Bereiter-Engelmern and DARCEE. In addition,
these two programs produced significant gains in
achievement measures in the areas of numerical and
linguistic ability.

Sex effects were found, consisting primarily of
superior scores for fenales on the Stanford-Binet and

a program effect for females but not for males on the
PsSI.

3+ Motivational and Social Measures

Motivational and social variables were assesfad in three
wayss: by tests selscted fram the Cincinngti Autonomy Battery,
by ratings made by two groups of testers, and by ratings of
children in classes completed by teachers and also by aides.

(a) Tests

Results from the tests selected from the Cincinnati
Autonomy Battery are shown in Table 10. In verbal
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xpression of curiosity, there were no program differences
but Figure 16 shows that controls were significantly

high on the first test in the fall and decreased rather
dramatically toward the end of the year. In curiosity
activity Figure 17 shows that DARCEE children gained,
children in the other three programs did not change signi-
ficantly and contrals decreased. In task persistence
(Figure 18), as measured by the Replacement Puzzle, DARCEE
Bereiter-Engelmann and Traditional were superior to controls
over both fall and spring tests, All groups, including
controls, improved significantly from fall to spring.

In resistance to distraction (Figure 19), also measured by
the Replacement Puzzle, DARCEE was the only program to gain.
Bereiter-Engelmann and Traditional classes did not change
while controls and Montessori children decreased. In
inventiveness as measured by the Dog and Bone (Figure 20),
DARCEE children were significantly higher on the second
test than Bereiter-Engelmann and Traditional,

Sax Effects

There were no significant sex effects on any of the
motivational tests except on inventiveness (Dog and Bone).
On this test a sex interaction occurred (Figure 21) which
consisted of a greater gain by males than by females from
first to second test. This was consistently the case in
all programs, bub did not occur in the control grow in
which there was little improvement for either males or
females. Control females, however, were higher than any
other group on the first test, and retained their relative
position on tha second test, being surpassed only by DARCEE
males and neurly equalled by DARCEE females.

(b) Ratings
Behavior Imventory

Scores on the Behavior Inventory were adjusted so that
a high score was "good" regardless of the name of the
factor. In other wWords a change from lower to higher
score on aggression does not mean more aggression--it
means an improvement, or less aggression.

Results for ratings by both teachers and aides on
the five factors assessed by the scale are shown in
Table 12, Analyses of the ratings by aides are not
presented. Significant results from teachers! ratings
were! Timidity - DARCEE children imporved more than those
in other programs. Independence - DARCEE children increased
more than those in tm%mee programs. Verbal-
Social Participation - DARCEE and Bereiter-Engelmann gainred
more, but a program main effect over both ratings indicates
that DARCEE children were superior to those in the other
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Fig. 16. Fall-Spring means on Curiosity-Verbal
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Fig. 17. Fall-Spring means on Curiosity-Activity
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Fig. 18, Fall-Spring means on Fersistence
(Replacement Puzzle) for prograns and controls.
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TABLE 12

PR —c e L ] wo—y -

Fall-Spring Means on Behuvior Inventory Ratings by Tezchers and Aides

Teachers' Ratings

TM VP
11.97  10.03
11.61 1l1.51
12.97  10.41
12.58 11.83
12.10  12.07
13.97  14.39
13.06  10.9%
12,54  12.92

Fall 1968
IN AG AC

11.73 13.3%  11.95

11.05  12.76  11.62

12.38  12.50  11.28

12.75 13.%0 12.65
Spring 1969

11.95  13.78  11.85

13.19 13.20 13.29

12.72  12.66  11.28

12.10 12.21 .38

Aides' Ratings

SR, RSt

T VP IN

AG AC
10.88 9.8%  10.6  11.55  10.k6
11.88 11.60 11.38 12.80 12.63
11.51  11.58  11.1%  10.57  10.65
1.69 1.60  1.72  12.12 11.38
12,16  12.47  11.18  12.8%  11.%0
13.69  12.40  13.%1  13.29  13.89
12.58  13.37 13.26 13.01  11.96

11.58 043

11.72 12.7% 1z.00

wrnm——




87

three programs. Aggression - Traditional children wera
rated more aggressive in the spring than in the fall
while children in all other programs were rated less
aggressive in the spring. Bereiter-Engelmann children
were rated significantly lower in aggression than
Traditional in the spring. Achievement differences

are primarily at the teacher rather than the program
level, but again DARCEE children were high in the spring

ratings.
Sex Effects

There were no sex sffects or interactions on the
Behavior Inventory. It might be expected that teachers
would use different criteria.in rating the two sexes,
or would be inclined to view similar behavior differently--
for examplas, to see males as more aggressive. Apparently,
they did not.

Teacher-Aide Correlations

Correlations between ratings by teachers ana ratings
by aides on the Bshavior Inventory are shown in Table 13,
Although the correlations are in general significant,
ranging from 42 to .64, they are not as high as one would
like between groups of rat.ers who spend equal amounts of
time with children. Correlations are highest between
teachers and aides. In Bereiter-Engelmann and DARCEE, and
this may reflect the grcuping of children in these programs
which affords both teachers and aides a more systematic
situation for observation and insures & more even distri-
bution of attention to all children in the class. The
consistently high correlations between teachsrs and aldes
in the DARCEE program on the first rating, however, raise a
question as to their independerce, particularly since the
correlations are not so high at the end of the year.

Binat Face Shc_:g_t:

Both the PSI and the Binet testers rated subjects
on the Face Sheet of the Stanford-Binet. However, since
complete fall ratings for the Binet testers were not
available, complete analyses were made of the Face Sheet
ratings fro the PSI testers only.

The Face Sheet was scored for three factors:
Achievemont motivation, confidence in ability, and
activity level. For all subjects, experimental and
control, hith correlations existed (ses Table 15)
emong these three factors for both the FSI and Binet
testers. ‘The pattern was similar for both groups of
testers for each experimental program and the control
sample. Therefore, there is some doubt as to

(T AR i e b

N o
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TABLE 13

Teacher-Aide Correlations on Behavior Inventory

m.  VSP Ind  _Agg _Ach

All Programs®

Pre 0.5 0.61 0.50 0.42 0.l

Post 0.6l 0.47 0.56 0.59 0.62
Program
Bereiter-Engelmann

Pre C.61 0.63 0.39 0.40 0.68

Post 0.7 0.60 0.5% 0.69 0.68
DARCEE

Pre 0.73 0.70 0.73 0.73 0.73

Post 0.49 0,33 0,70 0.56 0.71
Montessori

Pre 0.30 0.7k 0.51 0.22 -0.23

Post 0.47 0.L43 0.23 0.75 0.30
Traditional

Pre 0.51 0.36 0.37 0.37 0.13

Post 0.65 0.56 0.52 0.39 0.56

8 Correlations significant for all programs at p ¢.05 are underlined.
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vhether these factors were independent for our sample.
The factors are presented separately, however, pending
the results from kindergarten testing, where greater
differentiation may occur.

Ratings by both groups of testers are shown in
Table 14 for all three factors. In general, Binet testers
rated all programs higher than did the PSI testers, but
the relative positions of programs were similar with the
exception of ths control group (Figure 22). For this group,
the Binet testers' ratings were higher than those of
Montessori and Traditional, whereas the PSI testers gave
the control group the lowest ratings on all factors as
compared with experimental programs.

Analysis of variance on the PSI testers' ratings
indicated that for achievement motivation, DARCEE and
Rereiter-Engelmann children gained more than the other
three groups, and on the spring test these two programs
combined were superior to the combination of controls
and Montessori. This result is fairly consistent with
the teachers' ratings for achievement motivation on the
Behavior Inventory, where DARCEE was high and Berelter-
Engelmann second.

Sex Effects

A sex-by-program interaction appeared for the Confi-
dence in Ability Factor and a similar interaction was
almost significant for ths other two factors. In view
of the high correlation among these factors, the three
have been combined (Figure 23) in oider to present more
clearly the nature of the interaction., It appears that
in Bereiter-Engelmann, DARCEE and controls, females were
rated higher than males, whereas in Traditional the
reverse was the case. In Montessori there was no con-
sistent difference between the sexes.

Binat-PSI Rater Coxselations

Correlations between Binet and PSI testers for each
factor on the Face Sheet were based on the spring ratings
only. The correlation for each factor was relatively Jow,
ranging from .29 to ,34. (Tabla 15). This low correlation
existed for each program and the control group. It
seams likely that ratings by the P3I testers are more
va’id since these testers had an opportunity to observe
the childien in the process of taking a number of tests,
whereas the Binaet testers obseirved them only during the
administration of the Binet.
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TABLE 14

Means on Stanford-Binet Face Sheet Ratings by Biuet and PSI Testers for

Programs and Controls

Fall 1968
S-B Testers

Progran iC cN AL
Bereiter-Engelmann - - -
DARCEE . - - -
Montessori - - -
Traditional - - -
Controls - - -

Spring 1969
Bereiter-Engelmann 2.06 2.3 2.08
DARCEE 2.2L 2,10 2.25
Montessori 2.63 2.56 2.61
Traditional 2.30 2,23 2.31
Controls 2.1 2.08 2.08

Note,~- Low rating is optimum.

PSI Testers

AC SN AL
2.79 2.80 2.72
2.83 2.90 2.88
2.98 2.8} 2.75
2.66 2.66 2.18
2.82 2.L9 2.15
2.4 2.36 2.3
2.52 2.51 2.0
2.88 2,13 2.56
2.72 2,71 2.57
3.04 2.97 2.86

ik
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Fig. 22, Spring means on Stanford-Binet Face
Sheet ratings by Binet and Preschool Inventory testers
for programs and controls. (Low rating is optimum.)
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Fig. 23, Male-Female means on combined factors
of the Stanford-Binet Face Sheet ratings by Preschool
Inventory testers. (Low rating is optimum.)




Binet-PSI Tester Correlations on Stanford-Binet Face Sheet

TABLE 15

Intercorrelations?

.
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PSI with Binet
AC CN AL AC CN Al
AC .75 .73 34
All Programs
CN .8l .90 29
AL .78 .88 .31
AC 5 W76 25
Bereiter- CN 86 91 .28
Ehgelmann AL 079 089 '32
AC 68 .58 12
DARCEE CN 79 +90 10
AL 070 OS)J '13
AC q7 67 38
Montessori CN 92 .89 32
AL 91 .88 27
AC 59 W72 33
Traditional CN 058 089 o’.lB
AL 59 .75 + 26
AC 95 2] 2
Controls CN » 9 1 . 93 * ll)
AL .85 Sk 56

1 Correlations for PST testers ahove diagonal; Binot testers below,
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Summary

Summarizing over motivational and social
variables assessed by tests and ratings,
analyses suggest that the DARCEE program had
considerable impact on children's motivation
to achieve, persistence, resistance to dis-
traction, inventiveness, curiosity, independence,
timidity, and verbal-social participation.
Superiority over controls was found in per-
sistence, motivation to achieve, aggression for
Bereiter-Engelmann children; in persistence for
Traditional childien.

L. Perceptual Measures

(a) Visual

Results from the Early Childhood Embedded Figures Test
of the CAB (Table 10) did not reveal any program differences.
Children in all programs gained from fall to spring as
shown in Figure 24, but controls also improved. One class
in the Bereiter-Engelmann program failed to gain, and this
produced a pre-post-by-area-by-program interaction. Other-
wise, results suggest a maturational process. No sex
differences were found. No other measures of perceptual
functioning in the visual modality were used.

(b) Auditory

Testing of the original experimental sample with the
Wepman Auditory Discrimination Test yielded 55% invalid
tests. It appeared doubtful, therefore, whether the
remainder of the tests could be considered a valid measure
of auditory discrimination for the population of four-
year-olds in this experiment. The problem appeared to lie

in the zdministrative format of the Wepmea ‘ticularly
in the difficulty of the children in und g "same"
and "different'". The California Audito: imination
Index (CADI), recently developed for us reschool
children by Stern (1969), avoids these vies by
providing picture choices (half nonser- familiar)
which can be selected by pointing on t: of labels
spoken by the tester.

In order to compare results on the s and
obtain a more reliable estimate of aud: >rimination
in the target population, both the Wepr. 1@ CADI
were administered to the middls-class c roup (N = L48)
and to a sample of 48 Head Start childi ;he same
schools the experimental children atten nrevious

year,
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Instructions and procedure on the Wepman were mudified
in order to make the test easier to understand. Children
were asked to say “same" or '"not the same" and additional
examples were used. Testers were ccunterbalanced with
respect to the two groups of subjects and order of test
administration was balanced by a2lternation.

Modification of instructions produced valid Wepmans for
all but five Head Start and two middle-class children.
Table 16 shows error scores for the original experimental
sample (Head Start I), the second sample (Head Start II),
and the middle-class group. Since the means for the two
Head Start groups are the same (t = .001, df, 153), it
appears that the valid tests on approximately half of the
original sample were reliable. The middle-class group
was . superior, but this is primarily due to the poor per-
formarce of Head Start females as compared with middle-class
females, as shown in a significant SES-by-sex interaction.

Table 16 also shows the correct response means on the
CADI. Again, the middle-class group ws superior, but only
on nonsense pictures. Vhen the correct response was a
familiar figure, there was 1o difference as a function of
SES and both groups were very close to ceiling (19). There
was no sex interaction in this test.

Contrary to expectation there was no significant
correlation vetwesn the two tests for either Head Start
(.014) or the middle-class children (-.238). :

To determine whether the children had more difficulty
discriminating phonemes in initial or final positions,
the mean percent passing each type item was computed.
Although others (Coller et. al., 1965) have found end
sounds more difficult, percent passing final and initial
sounds did not differ on the Wepman. On the CADI, however,
both Head Stirt and middle-class groups made significantly
more correct responses to items differing in initial
phonemes than to those differing in final phonemes.

The lack of correlation and the failure to find end
sounds more difficult on the Wepman casts doubt on the
Wepman as a measure of auditory discrimination for this
population of disadvantaged four-year-olds.

Summary

Programs were not differentiated by the tests of
visual and auditory perception used., lowever, a
second study, using both the Wepman and tho CADI
to measure auditory discrimination indicated that
the Head Start females were inferior to middle-class
females on the Wepman, and both sexes in Head Start
performed poorly on the CADI &+ compared with the




TADLE 16

Means for Error Score on Wepman and Corroct Responses on CADI

Head Start I Head Start II Middle-Class
Wepman 6.46 6.46 4.15
CADI - 28.96 33.79
“Familiar - 17.67 18.19

Nonsense - 11.25 15.60
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middle-class controls on unfamiliar words. The .
two tests were virtually uncorrelated for the

Head Start groups and not significantly correlated
for vhe middle-class group.

5. Intercorrelations

Both fall and spring intercorrelations for all experimental
subjects are given in Table 17. Since similar correlational
patterns existed on fall and spring, only the spring correlations
are discussed. In addition, the basic corrslational patterns
for males and females were similar for both testings. Only the
spring correlations are presented and discussed (Table 18).

a. Fall—Sprigg

All fall-spring correlations were significant at the
.05 level except for the Resistance to Distraction measure
on the Replacement Puzzle (Table 17). The highest correla-
tions over time were for the Preschool Inventory and the
Stanford-Binst, .79 and .70 respectively. Fairly high
correlations {r = .45 to .60) were found for all factors
or: the Behavior Inventory as well as for the Activity and
Verbal scores on the Curiosity Box. Relatively low
correlations {r = .20 to .39) were found on the Face Sheet
factors, Dog and Bone, Replacement Puzzle - Resistance,
Embedded Figures and the Quick.

The magnitude of these correlations were essentially
the same for both males and females (Table 18) with only
three exceptions. The correlation for Persistence on the
Replacement Puzzle was not significant for females but
was 4O for males. The correlation for the Verbal score on .
the Curiosity Box was .26 for females but .60 for males. ’
Test-retest correlation for Confidence in Ability (Factor II
on the Binet Face Sheet) was not significant for either
males or females but did reach significance for the total
population.

b. Cognitive and Achievement Measures

The correlations among the eight cognitive and achievement

measures were quite high. The only non-significant correlation .
was between Arithmetic and the Peabody Picture Vocabulary §
Test. In general, the Arithmetic and the Quick tests !
correlated the lowest with the other tests, the correlations

ranging from r = .27 to .54. The correlations among the i
other remaining tests ranged from .47 Lo .72. The three ]
measures of intelligence--Stanford-Binet, Quick, and Peabody

Picture Vocabulary Test--had moderate intercorrelations(r =

.35 to .47). {

The strength of the relationship among all the cognitive
and achievement measures suggests a general intelligence
factor. However, the tendency for Arithmetic to correlate

i aace
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at a lower level with the other tests implies both verhal
and quantitative dimensions on this factor.

This pattarn of high correlations also existed for both
males and females. However, the intercorrelations tended
to be slightly higher for males than for females, especially
for the Basic Concept Inventory (BCI). For females the BCI
did not correlate significantly with Arithmetic or the Quick,
only .39 with Parallel Sentence Production (PSP}, and .47
with Expressive Vocabulary Inventory (EVI). However, for males
the correlation with the BCI was .51 for Arithmetic, .39 for
the Quick, .81 for PSP and .86 for EVI. Two simdlar situations
existed for males and females on the Stanford-Binet. For
females the Binet correlated .38 with both the Feabody Picture
Vocabulary Test and EVI, while for males the correlation with
the Peabody was .6l and was .61 with the EVI.

¢. Social and Motivational Rati_x]gg

A1l the correlations between teacher ratings on the
Behavior Inventory were significant except that between
Aggression and Timidity. In general, Aggression correlated
the lowest with the other factors (r = .16 to .20), while
the correlations among the remaining factors were generally
high (r = .39 to .77). Three factors--Independence, Achieve- .
nent, and Timidity--were highly interrelated, with the
correlations ranging from .62 to .77. The correlation
between the Achievement Motivation measures on the Behavior
Inventory and Face Sheet was .36. In general, correlations
between the Face Sheet and Behavior Inventory factors were
significant but low, ranginrg from .19 to .36.

The same general pattern existed for males and females.
However, on the Behavior Inventory some slight variations
occurred. For females, Aggression was not significantly
correlated with any of the factors. However for males
Aggression correlated negatively with Verbal-Social Partici-
pation and positively with Independence and Achievement
(r = -.18, .30, and .25, respectively). Independence,
Achievement, and Timidity clustered for both males and
females, but the cluster was stronger for females.

d. Motivational and Perceptual Tests

Very few relationships existed among the motivational
and perceptual tests: Dog and Bone, Replacement Puzzle,
Curiosity Box, and Embedded Figures. The two relationships
that existed for all experimental subjects, as well as for
both males and females, were those between the two scores
of the Replacement Puzzle and the two scores of the Curiosity
Bax, with the average correlation being approximately .30
for both tests.
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e. Cognitive and Achievement Tests with Social and
' Motivational Ratings

In general, the correlations between the cognitive tests
and the rating scales were moderste, the majority being
between .20 and .45, The exception to this pattern was the
lack of relationship between Arithmetic and t.ie motivational
ratings.

Moderate correlations also existed for both males and
females. However, three major differences occurred. For
females, Arithmetic did not correlate with any of the
ratings. However, for males Arithmetic did correlate with
each of the Face Shzet factors and with Timidity and
Achievement Motivation on the Behavior Inventory. Aggression
did not correlate with any of the achievement tests for
females, but did correlate with the PSP and the BCI for
males. For females, the Quick correlated with all the
Behavior Inventory factors except Verbal-Social Participa-
tion, but for males the Quick correlated only with the
Achievement Motivation factor.

f. Cognitive and Achievement Tests with Motivational and
Perceptual Tests

In contrast with the moderate correlations between the
cognitive measures and the behavioral ratings, there was
little relationship between the cognitive and motivational
tests, indicating the independence of these two sets of
measures, Since different correlational patterms were
found for males and females, the relationship between these
two sets of variables will be described by sex rather than
for the total population.

In general, more significant correlations between the
cognitive and motivational tests occurred for females (r =
17 to .37) than for males (r = .22 to .31). The major
distinctions are as follows. For females, Dog and Bone
and Replacement Puzzle - Resistance correlated with the
Preschool Inventory, Peabody and the Quick, while none of
these relationships existed for males. For females,
Resistance to Distraction also correlated with Arithmetic,
and the Dog and Bone correlated with the Stanford-Binet.
For males the only variables that correlated with the Binet
were the Activity and Verbal scores on the Curiosity Box.
For females, Activity on the Curiosity Box correlated with
the Preschool Inventory and PSP. Three negative relation-
ships occurred. For females the EVI correlated negatively
with Persistence; however, for males it correlated negatively
with Dog and Bone. Also, for males, the BCI correlated
negatively with Resistance.
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For the Embedded Figures Test, four correlations were
significant for males, two for females. The only agree-
ment between these two patterns was the significant correla-
tion with the Quick (r = .20 and .26).

It is extremely difficult to interpret the meaning of
each of these correlations, since the absolute size is
small. However, the distinct difference between sexes in
the correlational pattern is significant.

g. Social and Motivational Ratings with Motivational and
Perceptual Tests

Correlations between the social-motivational ratings and
tests were generally low (r = .12 to .34) or not significant.
More significant correlations occurred for females than
males. One example of this difference is that for females
the Dog and Bone correlated with all factors of the Behavior
Inventory except Aggression, while for the males the Dog
and Bone did not correlate with any Behavior Irventory
factors.

For both males and females the Embedded Figures Test
correlated with Achievement Motivation on the Behavior
Inventory. However, this was the only consistency between
the two corrselational patterns.

As with the cognitive and motivaticnal tests, there was
little relationship between the motivational ratings and the
motivational tests. Again, different patterns were found for
males and females, '

Summary

The fall-spring correlations for the dependent
variables were generally moderate to high. The
intercorrelation patterns among these variables
were similar for both fall and spring. Variables
may be grouped into three categories: the achieve-
ment and cognitive measures which were highly
interrelated, the social and motivational ratings
which were moderately interrelated, and the motiva-
tional tests which were not interrelated. Similar
intercorrelations were found for both males and
females for each of these categories. Cognitive
measures and the social-motivational ratings both
correlated poorly with the motivational tests.
However, different patterns for males and females
occurred. Correlations between the cognitive
measures and social-motivational ratings were
moderate and indicated no sex differences.
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Within Programs

(1) Class Differences

Teacher or class differences emerged in this Gesign
as area-by-program interactions. Although they Were not
large enough in most cases to overshadow the effects of
programs, a number of them did occur. No systematic
attempt has been made as yet to interpret them.

(2) DARCEE Home Visitor Study

Within the DARCEE program the mothers of approximately
one-half of the children were visit.d once a week in their
homes. Two Home Visitors were employed, and these individuals
attended the 8-week training program with the teachers. All
material used in the classrooms were supplied to them and
they attempted to give the mothers an understanding of the
curriculum, its goals and methods. They encouraged the
mothers to use the materials in the home and helped them
devise other materials which would be of value for their
children. Each Home Visitor was attached to two classes
and called on about half the mothers in each class.

Visited and not.visited children were compared on all

dependent variables. No significant differences existed
between the two groups.

F. Relations Between Treatment Dimensions and Treatment Effects

As a preliminary analysis, multiple regressions were done to
assess the relationships between teaching techniques obtained from
the in-class monitoring procedure and change scores (fall-spring) on
each of the dependent variables. Scores on each of the dependent
variables were available for each subject; however, scores on teaching
techniques were available only for classes.

The program variable was not included in the regression analysis
since the purpose was to examine the relationship between the activities
assessed by in-class monitoring and changes in the dependent variables
independent of knowledge of the program itself. It was already
established that programs differed on the in-class monitoring variables
and also on the dependent variables. Thus, the effect of including
program in the regression analysis would be to attenuate the beta
weights for those classroom variables highly correlated with progranms.

Since the values of the predictor variables Were means for classes
and the values of the dependent variables were individual scores, high
multiple correlation coefficients were not expected. If the variability
of change scores within each of the classes was small, then the multiple
correlation could be expected to be high, However, if the variability
of the change scores within the classes was great, (which might be the
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case, for example, .f the teacher paid more attention to some children
than others), then the multiple correlations betwsen the in-class
variables and the dependent variables would be an underestimat jon of
the actual relationship.

Multiple correlations for the predictor variables ranged from
.23 to .42, Partial correlations between the criterion variables
and the given predictor, holding the other predictors constant,
ranged from -.29 to .31,

In view of the significant differences among programs on vidso-
tape variables such as reinforcement, the inclusion of these variables
would be desirable. The large number of potential predictors, however,
makes selectivity essential. Sex differences on some dependent measures
indicate that regression analyses should be made separately for the
sexes, Finally, a decision regarding whether to predict final level
or change must be made on both logical and empirical grounds for each
variable,
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VI. SUMMARY AND DISCUSSIU..

The major results of this experiment provid: .swers to a number
of questions which have been previously rajsed w . :egard to preschool
programs,

1. The four programs compared were found - r significantly
along a number of dimensions. The question of 1. . .. various programs

differ in actual operation as well as descriptively can only receive

a partial answer by means of consultants' evaluations., Although the
implementations in this study were not prototypes of the originals,
consultants considsred them to be moderately successful. More impor-
tant, however, is the fact that the four programs were shown to differ
along a number of specific dimensions, and in predicted directions.

With samples of four teachers in three of the programs and two in
the fourth, program differences emerged clearly, despite within-program
teacher differences on the variables assessed by monitoring procedures.
In respect to such individual difference variables as intelligence,
personality, and experience, there was wide variation among the 14
teachers, but the differences were not related to which program the
teachers were using. There is no evidence, therefore, from this study
that individual teachers' characteristics were a source of differences
among programs. This suggests that regardless of background ard
individuality, preschool teachers can be greatly influenced in their
teaching methods by brief training sessions which involve specific and
unambiguous instruction regarding techniques. Results also indicate
that four to eight weeks of such teacher training, plus two on-site
visits by consnltants, can suffice for identifiable program imple-
mentations, even in the absence of the expertise, dedication, and
enthusiasm of program developers.

2. Prograns had significantly different effects on children.
The immediate effects of two of the programs on children, although
not so dramatic as those which have sometimes been found by program
developers, were statistically significant, in predictable areas of
development, and large enough to appear psychologically meaningful.
The effects of the Bereiter-Engelmann program were largely confined
to cognitive and academic areas, a result consistent with the highly
focused nature of the program. The effects of the DARCEE program
were more diffuse, and most evident in the areas of motivation and
attitudes. The total ineffectiveness of the Home Visitor Program in
DARCEE was a scmewhat anexpected result. However, Miller (personal
communication) found the effects of a Home Visitor program to be
greater on younger siblings of the children in preschool than on the
target children. It may also be the case that the contimuing effective-
ness of this program ss long as six years after two summer programs
(1968) was a function of the home visitation. If this is the case,
it may be possible to detect the effects at subsequent retesting.

A number of sex effects occurred, but these are difficult to
interpret or summarize.

In general, results indicate that the immediate impact was
superior for the two programs which are mest didactic.
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