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ABSTRACT

In six follow-up studies, hypotheses and questions regarding the
effects of the Durham Education Improvement Program (EIP) were inves-
tigated. Grades of graduates were examined by analysis of variance and
Wilcoxon matched-pair signed-ranks tests. 1I.Q. distributions at exit
were fitted to the test norms. Tentative measures of hypothesized
"ideal™ classroom behavior were developed using the Coping Analysis
Schedule for Educational Settings (CASES) and tested for construct va—

lidity. EIP school and length of treatment effects on the two measures
were examined by analysis of variance. Socilocultural correlates of
achievement differences between schoois were isolated by step~wise
regression analysis. Significant findings supported the effectiveness

of the experimental treatments. EIP graduates earned higher grades in
four subject areas. The cbonstruct validity of the CASES instrument was
thoroughly upheld. One of the measures of hypothesized ''ideal" classroom
behavior, an Overall CASES Coefficient, was found a significant predictor
of academic achievement. Family size, occupational status, and family
income were found predictors of reading and language achievement. The
CASES instrument and the Overall CASES Coefficient were found useful in
predicting school achievement. Classroom social behaviqf, produced ex—
perimentally, was found to account, significantly, for ga{ins in reading

and language skills. Implications of the findings were discussed.
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I. TINTRODUCTION

A. Problem

During the mid-nineteen~sixties the Ford Foundation funded five
large scale, early childhood '"education improvement projects' in the
South in an effort to stimulate innovation and change in existing dual,
school systems and demonstrate the feasibility of compensating for early
social, economic, and cultural deprivation through massive educational
interventions in the lives of young, disadvantaged children. One of the

five projects funded was located in Durham, North Carolina.

In September, 1965, a small-scale school system was created in four
Durham neighborhoods of severe poverty as a vehicle for developing and
testing a number of compensatory educational approaches. Between 1965
and June 1970, over 250 children, aged 2 through 10, participated in

several closely monitored, innovative instructional programs.

The goals of the Durham Education Improvement Program were compre-
hensive. Among the most important were the following, as expressed in
the original proposal to the Ford Foundation:

1. Knowledge regarding the early health status of disadvantaged
children;

2. Discovery and dissemination of appropriate methods of child
care in low-income settings;

3. TIdentification of typical child rearing patterns assoclated
with educational and intellectual development;

4. Demonstration of model patterns of preschool education;

5. Development of support in the community and region for state
funded Kindergartens;

6. Development of city and county school readiness screening
techniques;

7. TImprovement of existing early educational programs;
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Improvement of educational programs at all age levels;

Development of predictors of readiness and the improvement of
preschool readiness programs;

Improvement of junior and senior high school counseling programs
for community and family 1life;

Introduction of new educational roles (new career opportunities);

Development of an objective monitoring system for new educa-
tional programs;

Improvement of in-service and pre—service teacher training pro-

grams in the Durham public schools, at Duke University and North
Carolina Central University;

Improvement of coordination between the public schools and local
universities;

Development of a significant emphasis on an early childhood
educational component in the concurrently funded OE0 anti-
poverty program in Durham;

Provision of new preschool educational techniques to private
and parochial schools;

Provision of a model instructional system for state and national
observation; and

Stimulation of community interest and participation in the
improvement of the public schools.

B. Specific Questions Investigated in EIP

In addition to the broad goals given above a number of specific
N\

questions were framed. Among them were these:

1.

2.

What are the relative effects of intervening at age 2 in com-
parison with intervention at ages 3, 4, 5, or 6?

What are the relative effects of variations in length of early
educational intervention? That is, do children enrolled for

two years demonstrate greater improvement than children enrolled
for one year? Would a three-year educational intervention be
more effective than a two-year compensatory program?

Is there an interaction between age of entry to the experimental

EIP programs and the length of enrollment (affecting intellectual
development and subsequent school achievement)?

-2
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4. What is the pattern of change before, during and after the exper-
imental, compensatory intervention? Are gains (in social skills,
I.Q., language performance, or academic skills) made uniformly
throughout the treatment period? What losses in I.Q. take place
in early childhood prior to intervention and how are such trends
affected by the treatment? Are they terminated, reversed, or
otherwise modified by the compensatory program?

C. Hypotheses
A number of specific effects on the development of the children in

the experimental programs were hypothesized as follows:

Hypothesis 1

The effect of the experimental social behavior modification treat-
ments used in the program will be to increase obedient, conforming
behavior in teacher-directed classroom settings.

Hypothesis 2

The effect of the experimental social behavior modification treat-
ments will be to increase independent, productive, socially integra-
tive behavior in non-teacher-directed classroom settings (such as
seat work or programmed learning situations).

Hypothesis 3

The effect of the experimental educational programs will be to im-
prove the intellectual performance of the pupils to the point where
the distribution of their Stanford-Binet I.Q. scores approximates

the national norm (that is, a mean of 100 and a standard deviation
of 16).

Hypothesis 4

The effect of the experimental educational programs will be to im-
prove the academic performance of pupils to the point where, by
the end of the third year of the ungraded primary the distribution
of their achievement scores on the Metropolitan Achievement Test

(MAT) , Elementary Form, will equal or exceed the national norms
for the test.

Hypothesis 5

Pupils who parcicipate in the experimental ungraded primary will
show more desirable cliassroom behavior (specifically, cooperative,
docile, conforming behavior in teacher-directed settings and in—
dependent~-productive, assertive, socially integrative behavior in



non-teacher-directed settings) than control children who have not
experienced the experimental behavior modification and ungraded
instructional programs.

D. Intervention Strategies in EIP

A small scale, experimental school system was created enrolling
from 200 to 300 children from four target areas (A, B, C, D) in Durham

City and County. The four areas may be characterized as follows:

Area A

An inner-city, low-income Black community undergoing severe
dislocations brought about by urban renewal and the building
of an interstate type highway through the community.

Area B - An inner-city, bi-cultural low-income residential community
also affected by urban renewal plans. Formerly an all
white community, Area B was about 20 to 30 percent Black
when project personnel surveyed the area in 1965.

Area C - An all Black suburban, semi-rural community with a history
of local pride and stability. Although equally poor in
economic terms, the families living there experienced fewer
of the disruptions and dislocations of community life char-
acteristic of the inner-city target areas.

Area D - A textile mill neighborhood with contrasting pockets of
poverty, encompassing both low~income Black and white
communities. Adjacent to the University, it also housed
student families and became the location of the project
laboratory school.

In each of these target areas a door to door survey was made to
obtain the names of all residents. From these survey lists names of
children were drawn randomly to form initial classroom groups, aged two
through six. Subsequently, existing classroom groups in the public
schools in the four target areas were randomly chosen and enrolled in
the EIP program. Randomly selected groups were obtained by selecting
additional subjects from the survey lists. Matched control groups were
selected from intact classroom groups in poverty neighborhoods similar

to the four target areas.




Support services in EIP included a social service component, a psycho-

logical consultation group from Duke University, a health service com-

ponent, a public information office, a research and evaluation division,

an instructional materials center and an in-service instructional training

component.,

The experimental instructional programs varied from school to school

as each teaching team developed its own way of individualizing instruction.

The teacher training program emphasized behavior modification as a means

of social control and the uée of inductive discovery techniques in the

development of academic concepts. Teachers and children were observed

daily and behavioral goals were set using the Coping Analysis Schedule
for Educational Settings (CASES) (Spaulding, 1970).

The methods of classroom instruction promoted in the project in-
cluded the following:

1.

Discovery pedagogy in structured subject-matter fields (e.g.
mathematics and reading);

Direct, expository teaching in motor skill development and in
subject-matter fields structured arbitrarily or by custom (e.g.
handwriting, the alphabet);

Programmed learning when materials were found consistent with
items 1 and 2 above;

Individualized, ungraded, non-competitive instruction;

Use of CASES instructional and behavioral control treatments
ac indicated in the CASES manual of treatments according to
individual pupil coping style;

Avoidance of aversive punishment as a means of social control;

Problem-oriented instruction consistent with each child's level
of intellectual development, skill, knowledge, and social
maturity.

Academic goals based on Piaget's developmental theory (making
use of concrete experience as a foundation for concept develop-
ment, with the child's logic respected, and the attachment of
labels made following concept development through concrete
experience);



9. Restriction of rote process to non—logical structures of high
utility (such as memorization of alphabetical order);

10. Encouragement of talking in association with concrete expef-

ience in social settings to extend, sharpen, and validate pre-
concepts; and

11. Extensive use of dramatic play techniques using concrete materials
as a source of social skills, knowledge, and academic motivation.

The programs developed in Target Areas A, B, and C were modeled
after instructional systems pilot tested in the laboratory school (Target
Area D). From the beginning all classes were ungraded and individualized,

and all teachers employed programmed instructional materials. Dramatic

play techniques, however, were restricted largely to the laboratory school.
Discovery pedagogy was used in all classes to some extent, but it consti-

tuted a major instructional factor only in Target Area C.

Non-punitive control techniques (using principles df behavior mod-
ification) were fairly well established throughout the four schools by
the third year, after two years of emotional stress among teachers while
learning the reinforcement-based control strategies. (Data on classroom
teacher behavior are available for the last three years of the Project

and will be analyzed in future follow-up studies.)




ITI. QUESTIONS TO BE INVESTIGATED

A. Results Reported Previously

The results of statistical tests of the hypotheses mentioned and
analyses of the longitudinal data obtained during the five-year program
of intervention were presented in the Final Report to the Ford Foundation
(Spauldinge 1971a, b, ¢) and in a paper given at the 1972 AERA meetings
in Chicago (Spaulding, 1972). These findings can be summarized as follows:

1. Socialization

Statistically significant results were obtained for Hypotheses

1 and 2. Changes in social behavior were found to be a function

of specific setting variables but not entry age. Among relevant
setting variables, teacher behavior was found the most salient.
Socially reinforcing and limit setting behaviors (on the part of
teachers and other adults present) were found to shape pupil social
behavior independently of age of entry to EIP treatment programs.
During enrollment in EIP, children became more independently pro-
ductive and socially integrative in non-teacher-directed classroom
settings, without concurrent decrements in conforming and cooperative

behavior in teacher-directed situations. EIP subjects were found

significantly more independently productive and socially integrative

than the control children in non-teacher-directed settings. Non-
significant differences between EIP and control subjects were found

in teacher-directed settings.

2. Intellectual Development

Children with no preschool experience were found to decline

rapidly in tested I.Q. during or shortly after their second year
of life. This decline amounted to a total of approximately 10

points by the third year and 15 points by the fourth year.

EIP experimental programs were found to reverse, significantly,

the decline in tested I.Q. Experimental subjects gained, on the



average, a total of 5 or 6 points during their participation in

EIP programs. Statistically significant gains made early in the
experimental programs were not washed out after two or three years

of EIP school experience.

Control children were observed to have significantly lower

and constant I.Q. scores after entry to public school.

The younger a child entered an EIP sequence of educational pro-

grams the higher he was likely to score on the Stanford-Binet at

exit. This result was due, apparently, to the fact that the younger
children's I.Q.'s had, at entry, declined less (in comparison with

the I.Q.'s of children of older entry ages) rather than to differences
in program efficiency at various chronological ages. Length of EIP
treatment was not found related to gains in tested I.Q. Similar
gains in I.Q. were observed in children regardless of the length

of enrollment (beyond one year). Losses were not found to follow
gains made early in the experimental program. Significantly supe-
rior intellectual performance persisted among children enrolled 20
months or more in the experimental programs, in comparison with

both randomly selected and matched controls.

The distribution of I.Q. scores found for the total sample of
experimental subjects at exit approached a normal probability curve,
with a mean of approximately 5 points less than the test norm of
100. A bimodal distribution observed at entry was no longer evident
in the exit I.Q. distribution. Significance tests of goodness of

fit, however, were not included in previous reports.

3. Academic Performance

The initial groups of EIP children completing the first year

of the ungraded primary were found to perform significantly less

well on the Metropolitan Achievement Test than control children.




This result had been anticipated since the control children were
being prepared for the conventional achievement tests by direct
teaching of the words to be sampled by the tests. The children
in the experimental classrooms were developing learning-to-learn

skills and self-control in a relatively open school environment.

By the end of the second year of the ungraded EIP primary the
experimental subjects achieved higher mean scores on all sub-tests
of the MAT. The differences, however, were statistically non-
significant when adjusted for differences in entry I.Q. Non-sig-

nificant differences were found, also, for the third year comparisons.

Although losses in position, relative to the MAT norms, were
shown by EIP primary school graduates during their fourth grade
public school experience, they were found to have higher mean scores
on every sub-test of the MAT than their controls (again the differ-
ences, however, were not statistically significant, when adjusted
for entry I.Q.). Control children shoived losses in relative

standing (vis a vis the MAT norms) every year after the first grade.

Grades given to EIP graduates by their public school teachers
and thelr controls were not analyzed in time to be included in

previous reports.

Age of entry to EIP did not appear to be a factor in academic
achievement; however, most of the children entering EIP at 2, 3,
and 4 years of age had not reached the second or third year of the
elementary school when the project was terminated. Readiness data
on the graduates of the Infant Project (aged 4 and 5 at the end of
the grant period in 1970) suggested that they were likely to perform

in a superior fashion at entry to public school.

B. Questions Unanswered in Previous Analyses

The analyses presented in the Final Report and the 1972 AERA paper

were based on questions specifically stated in the original proposal to

-9-
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the Ford Foundation and the hypotheses written into subsequent design and

strategy statements. Data for all experimental subjects were examined

in the Final Report regardless of the manner of selection. Some were

randomly selected and others were not. A number of additional questions

and issues raised by the findings reported previously deserved further

investigation. Among these were the following:

1. Why was the EIP experimental curriculum effective in three

target areas (A, C, D) but not in the fourth (B)? What was different
about the children selected in Target Area B (an area with both
low-income white and Black families) that might account for their
failure to respond equally well to the instructional program?
Variables in family background and child personality needed to be
investigated to discover within group or between group variation

which could account for the differences found in achievement.

2. The hypotheses which predicted that the experimental treatment
programs would result in improved social behavior in the schools
were strongly supported in the statistical analyses completed
earlier. In addition, preliminary data obtained within one school
suggested that improvement in social skills was directly related
(positively) with learning to read (a correlation of .86 between
experimentally-produced independent, productive, socially inte-
grative behavior and MAT reading achievement for girls, for example).
If these preliminary findings were replicated using the total sample
it would be the first time that experimentally produced classroom
coping behavior styles of disadvantaged pupils were found correlated,

significantly, with academic performance.

3. The Durham EIP intervention program was designed with the

assumption that children who were selected randomly from census
lists would represent a random sample of the total population of
children in each of the four target areas. This assumption led

to the further assumption that an effective early childhood inter-

-10-
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vention program could reasonably be expected to result in a normal

distribution of Stanford-Binet I.Q. scores if environmental (rather

than genetic) factors were primarily responsible for the character-

istically low I.Q. scores found in poverty neighborhoods.

The I.Q. distributions presented in the Final Report included
all children who participated in the EIP instructional programs
(whether or not randomly selected) and approached a normal curve
with a mean five points below 100. The question remained whether
the observed distributions of randomly selected subjects were sig-
nificantly different from a chance distribution. Tests of goodness

of fit were needed to answer this question.

Should the Stanford-Binet I.Q. distribution for Black children
(at exit) be found well within the limits of chance, it would fail
to support the Jensen (1968, 1969) hypothesis of genetic difference

in basic learning ability. Findings of no difference after inter-
vention would give strong support for an environmental explanation

of commonly found Black/white differences in tested I.Q.

C. Significance of the Questions Raised

The questions raised in the previous section are important since

they bear directly on current social problems of national interest.

The questions regarding the experimental curricula and socialization
processes used in the Durham project are important because they relate
to current design issues in Follow Through, Head Start, and other early
childhood intervention programs. The discovery of firm linkages between
the experimental classroom treatment variables and subsequent academic
and social achievement is of great importance to classroom teachers and
others responsible for improving the quality of early education for children

from low-income families.
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The findings so far strongly suggest that an intervention program
based on social learning principles, discovery pedagogy, and techniques
of teacher and child behavior modification can overcome many of the

negative effects of environmental impoverishment.

Experimental techniques used in socializing children in the EIP
Project are replicable in any classroom and the finding of significant
correlations between experimentally produced classroom behavior styles
and school achievement would be of direct usefulness in preservice and
inservice teacher training programs. The classroom behavior patterns
of Project pupils were modified by EIP teachers through the application
of specific treatments designed for six types of pupils (as defined by
their overt coping styles). Significant results linking styles of class-
room social behavior and academic achievement (as measured in this instance
by the MAT) would strongly support the validity of the experimental

socialization procedures.

The finding of significant correlates of academic achievement among
the many family and demographic variables available in the EIP data bank
is likely to provide new leads for experimental interventions and give
support to particular EIP program variations developed by teaching-teams
in one or another of the four target area schools. The literature on
the probable effects of poverty on child development (for example, Mercer,
1971) makes frequent reference to family and community factors which are
hypothesized to influence intellectual performance and academic achieve-
ment. A post hoc exploratory regression analysis is likely to provide

support for some of these hypotheses and lead to modifications of others.

-12-
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ITI. PROCEDURES USED IN THE SIX FOLLOW-UP STUDIES

Six studies were designed to test specific research hypotheses based
on questions and issues raised in previous investigations. The specific
hypotheses and procedures employed are summarized here to provide an

overview of the complete set.

A. Study One
Hypothesis: Pupils who complete the third year of the EIP ungraded

primary will earn higher grades in public schools than matched control
pupils (page 163, EIP Final Report).

Procedure: Two sets of analyses were made. In one comparison
matched pairs were selected from a pool of 67 EIP graduates and 42 control
subjects. Differences in grades received were tested with a Wilcoxon
matched-pairs signed-ranks test. A second set of comparisons employed

one-way analysis of variance and t tests of differences between means.

B. Study Two

Hypothesis: The effects of EIP educational programs will be to
improve the intellectual performance of Project pupils to the point
where the distributions of their Stanford-Binet I1.Q. scores approximate

the test norm (that is, a mean of 100 and a standard deviation of 16)
(Page 163, EIP Final Report).

Procedure: Separate tests of goodness of fit were completed for
experimental and control subjects by sex, race, and type of selection

(randomly from census lists or randomly from intact classes within matched

pairs of schools).

C. Study Three
Hypothesis: The effect of the EIP classroom social behavior modi-
fication treatments will be to increase the frequency of desirable class-

room behavior of students.
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Procedure: An hypothesized "ideal" behavior pattern was iden-

tified using CASES categories in combination. Using the definition of
"jdeal" classroom behavior, scores were computed for each EIP subject

using CASES data obtained in teacher-directed and non-teacher-directed
settings during the spring term of each year of enrollment. Changes in
the two sets of "ideal" behavior scores (over the several terms of en-

rollment) were tested by a repeated measures analysis of variance.

D. Study Four
Hypothesis: '"Ideal" classroom behavior as defined in Study Three
will be found correlated with school achievement. Specifically, the
more closely a pupil resembles the behavioral "ideal" the higher will
be his achievement as measured by the Metropolitan Achievement Test (MAT).

Procedure: A two factor analysis of covariance, with length of
enrollment employed as a covariate, was repeated four times using the
measures of '"ideal" behavior computed in Study Three. Using a 3 X 3
block design, the main effects of I.Q. and "ideal" behavior scores and

the effects of the interaction of I.Q. with behavior scores were tested.

E. Study Five
Hypothesis: Many independent variables reflecting differences in
family structure, economic condition, neighborhood characteristics, housing,

and family functioning will be found correlated with academic achievement
within EIP.

Procedure: A series of four step-wise multiple regression analyses
were completed with subtests of the MAT as dependent variables. Variance
associated with dimensions of family structure, economic conditionms,
neighborhood characteristics, housing, and family functioning was examined.
Relationships of sex, race, I.Q. at entry and exit, school of attendance,
and number of teachers each pupil had in the course of instruction in

EIP were also investigated.

14—
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F. Study Six
Hypothesis: Classroom social behavior patterns of EIP subjects

will vary significantly as a function of school and teaching team dif-

ferences within EIP and a child's relative year of enrollment.

Procedure: A 3 X 4 block, fixed fantor analysis of variance design
was used to test for main and interaction effects. Scores representing
various definitions of "ideal" classroom behavior computed in Study

Three were used as dependent variables.
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IV. SOURCES OF DATA

Data reported in this series of follow-up studies were gathered

in four areas.

A. Social Behavior

Changes in social behavior were measured using the Coping Analysis

Schedule for Educational Settings (CASES). All experimental subjects

and selected control groups were observed each fall and spring in each
classroom setting over a period of ten days. A sample of the CASES

instrument is given in Appendix A.

B. 1Intellectual Performance

Intelligence test scores were obtained each fall and spring each

program year using the Stanford-Binet Intelligence Scale (Form L-M, 1960

Revision). In addition, selective use was made of the Wechsler Intelli-

gence Scale for Children (WISC). When Stanford-Binet data were not

available for a given subject an estimated S-B I.Q. was computed using

WISC Verbal and Performance I.Q. scores and regression analysis.

C. Academic Achievement

All children in the ungraded primary classes and most EIP graduates
in public schools were administered the Metropolitan Achievement Test

(MAT) in the spring of each Project year. The MAT was also administered
to EIP control groups for comparison purposes. Standard scores were

used in all tests in the current series of studies.

Grades given by public school teachers to EIP graduates and their
controls were collected during the academic year 1969-70. End of year

averages were computed as input data in Study One.

D. Demographic Variables

An EIP Family Research Schedule was used to gather information re-

garding family structure, economic conditions, neighborhood characteristics,

housing, and family functioning. The items on the schedule were completed
-16-




by trained social workers after several informal visits to each child's

home. A copy of the schedule is attached as Appendix B.

-17-
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V. RESULTS

A. Study One

Hypothesis: Pupils who complete the third year of the EIP ungraded
primary will earn higher letter grades in public schools than matched
control pupils.

Procedure and Results. Before the Project ended in 1970 several

groups of children had completed the sequence of classes that had been
planned for them. Two groups, one from the laboratory school (Target

Area D) and one from Target Area C, completed the third year of the EIP
ungraded primary in the spring of 1969. A total of 41 third-year graduates
entered the fourth grade in the public schools in the fall, 1969.

During the months of May and June, 1970, school records were searched
to locate as many as possible of the 41 graduates and their controls.
Due to a desegregation plan involving busing, the EIP graduates and their
controls were dispersed throughout the two school districts. A total of
39 EIP graduates and 22 control subjects were located and their report

cards were examined to obtain average letter grades for the year.

During the same search 28 graduates of EIP Kindergartens and 20 of
their controls were located. Thelir first grade report cards were also

examined and yearly letter grade averages were computed.

Eight of the controls originally selected in 1965 for the 1969
graduates of the EIP third year primary were found enrolled in public
school third grades. Two were found to be finishing the fifth grade.
Twelve of the 22 control subjects were found enrolled in the fourth
grade. Table 1 gives the grade placements of all EIP graduates and

controls for whom letter grades were obtained.

-18~
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Table 1

Distribution of Grade Placement of EIP Graduates and
Public School Control Subjects

Group st 2nd 3rd 4th 5th All Grades

EIP Graduates

Randomly Selected 21 30 51
Matched 1 9 16
Total 28 39 67

Public School Subjects

Randomly Selected 17 2 5 3 2 29
Matched 4 9 13
Total 17 2 9 12 2 42

Because of the variations in grade placement found among the con—~
trols, as a result of district policies of retention, promotic.a, and
acceleration, two approaches were used to test the significance of dif-
ferences observed between the EIP third year primary graduates and their
controls. First, a series of Student's t tests were computed for samples

of unequal size and variance.

In this analysis average letter grades for EIP graduates in public
school fourth grades were found higher than letter grade averages for
controls in every academic area. In language and spelling the differ-

ences were significant at the .02 level of confidence (using a one-tailed

test) . EIP graduates in the fourth grade received lower grades in con-
duct, but the difference was not found statistically significant. Letter

grades in conduct were available for only 6 control subjects for this test.

-19-
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Lower grades in conduct were anticipated since the EIP program per-
mitted movement and talking in class and encouraged both when they were
believed to facilitate a particular curricular task. Reports from the
public schools during the fall had alerted the EIP staff to the dismay
felt by some public school teachers when they experienced talkative and
physically active EIP graduates in their classrooms.

The means, standard deviations, and t test data for the EIP fourth

graders and their controls are given in Table 2.

Another finding of interest was the larger variance in letter grades
found for the EIP graduates. Public school practices of retention and

acceleration had, perhaps, resulted in more homogeneous groups of children.

Several problems of interpretation were raised in the previcous anal-
ysis. The lack of random assignment to the groups being compared and
the likelihood that the distribution of letter grades sampled was not
normal suggests that the significance tests reported in Table 2 cannot
be trusted. The effects of retention and promotion on the grading prac-
tices of teachers are also unknown. The letter grades assigned are un-

likely to be values representing equal intervals on a single dimension.

As a consequence of these considerations a Wilcoxon matched-pairs
signed-rank test was completed using matched pairs of subjects selected

from the total samples of EIP graduates and their controls.

Matched pairs of EIP graduates and control subjects were identified

using sex, race, chronological age in months, and grade level status as

criteria.

Grade level status was coded as follows:

1 if subject had been retained (CA>age for grade)
2 if subject on grade level (CA=age for grade)
3 if subject had been accelerated (CA<age for grade)

=20~
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Age expectancies for mormal grade placement were defined according

to legal age requirements for entry to the public schools:

77 - 88 mo. for first grade placement
89 -100 mo. for second grade placement
101-112 mo. for third grade placement
113-124 mo. for fourth grade placement
125-136 mo. for fifth grade placement
137-148 mo. for sixth grade placement

If a pair had the same grade level status code, their teacher
assigned letter grades for the year were used in the analysis. If a
pair had different grade level status codes, the following steps were
taken:

1. If one of the pair had been retained (1) a grade of F (5) was

assigned to the retained subject.

2. If one of the pair had been accelerated (3) a grade of A (1)
was assigned to the accelerated member.

Since the matched pairs included subjects from grades one, two and
three where fewer subject areas. were graded by teachers, comparisons were

possible in only three areas: reading, writing, and mathematics. Results

of the Wilcoxon matched-pairs signed-ranks tests indicated that the EIP
graduates received non-significantly higher letter grades in these three

Py

subjects. The relevant statistics are presented in Table 3.

The, previous one-way analysis of variance had produced a probability
coefficient of .09 for the difference found between the means for mathe-
matics. The Wilcoxon analysis produced a probability level of .06. These
two tests are in close agreement. The difference between the letter grade
means in writing was found non-significant in the first analysis and the
Wilcoxon test supported that finding (p=.12) as well.

In the t test made for reading in the first analysis a probability
value of .06 was found. The value obtained in the Wilcoxon test was .08.

The two sets of statistics are in close agréement and the probable validity
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Table 3

Summary of Wilcoxon Matched-pairs Signed-ranks Tests
of Differences in Grades Received in Three School Subjects

Statistic School Subjects
Reading Writing Mathematics.

No. of pairs 31 31 27
Wilcoxon N 21 22 18-
Wilcoxon T 74.5 90 61

Dif ference in Favor of EIP pairs EIP pairs EIP pairs

(i.e. larger sum)

% value : 1.43 1.19 1.55

p (one-tailed test) . .08 .12 .06
Significance ns ‘ ns ns

of the first analysis is enhanced by the similarity of findings in the

more conservative Wilcoxon procedure.

Supported by the concurrence of the Wilcoxon test, a second one-way
analysis of variance for unequal sample sizes and unequal variances was
run using all the data available. 1In this series, t tests of differences
between letter grade means were made in all eight areas. The pattern of
differences found was similar to that observed in the first one-way analysis
of wvariance. Statistica\lly significant differences were found for reading,

language, spelling, and mathematics. Letter grade means were found higher

for EIP graduates, again, in every academic subject and lower in conduct.

The input data for science and social studies were identical with the first

analysis, since letter grades in these areas were not given below the fourth
grade. Table 4 presents the results of the second one-way analysis of

variance.
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Table 4

ANOVA: Differences Between Grades of All EIP Graduates
and Public School Control Subjects

Experimentals (EIP) Controls
Subjects .. N Mean S.D. N Mean S.D. t df p
Reading 67 2.96 1.11 41 3.46 .92 2,400 106 <.01
v Language 38 2,95 1.14 24 3,58 .93 2,2958 60 <.01
): Spelling 39 2,38 1.35 25 3.16 1.14 2.3760 62  <.01
Writing 66 2.73 .97 41 3.00 .97 1.4118 105 <.08
Mathematics 65 3.05 1.23 37 3.54 .87 2.1554 100 <.02
Science 37 3.00 1.11 15 3.33 .72 1.0748 50 ns
Social Studies 38 3.32 1.12 12 3.58 .51 .7986 48 ns

Conduct 33 2.39 .83 8 2.25 1.04 .4208 39 ns

Note: Grades were coded as follows: A=1, B=2, C=3, D=4, and F = 5,
Lower values represent higher grades.

a All experimental and control subjects for whom data were available were in-
cluded in this analysis. The total includes 28 EIP graduates in first grade and
19 of their original controls (17 in first grade and 2 in second grade). Thirty-
nine EIP graduates enrolled in the fourth grade are iincluded and 23 of their
original controls (9 in third grade, 12 in fourth, and 2 in fifth grade).




This series of tests gives sufficient support to accept the research
hypothesis that the EIP graduates earned higher letter grades in four
subject areas in the public schools in comparison to the grades received
by control pupils. The level of confidence in this decision regarding
reading, language, spelling, and mathematics is in the neighborhood of 90 to
95 percent. Little support was found for the hypothesis in the areas

of writing, science, social studies and conduct.

B. Study Two

Hypothesis: The effects of EIP educational programs will be to
improve the intellectual performance of Project Pupils to the point where
the distribution of their Stanford-Binet I.Q. scores approximates the
test norm {that is, a mean of 100 and a standard deviation of 16).

Procedure and Results. The distributions of S-B I.Q. scores at

entry to EIP and at exit were fitted to a normal curve distribution.

In fitting the normal curve, expected frequencies were set up with a
mean of 100 and a standard deviation of 16, in the manner described by
McNemar (1955, pp. 236-240) . Intervals of three I.Q. points were used
in computing the expected frequencies. Since only sample size was used
as a constant in fitting each of the observed distributions, the number
of degrees of freeom used in the Chi Square tests was N-1, where N

equaled the number of intervals.

As a general rule when the observed frequencies in the intervals
at the two ends of the distributions fell below 3, intervals were combined

as necessary to increase the observed frequencies to number 3 or more.

Separate distributions were fitted for males, females, whites,
Blacks, as well as all subjects, according to the following breaks:

Random experimentals

Random and matched experimentals combined
Random controls

Matched controls

Random and matched controls combined
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Each of the tests of goodness of fit are presented in Appendix B.

The essential data are summarized in Tables 5 and 6.

The results of the tests of goodness of fit for randomly selected
subjects favor the acceptance of the research hypothesis in the case of
females. The observed distribution for randomly selected females at
entry was found significantly different from the test norm (at the .025
level of significance). At exit the distribution for the same 63 females

was found well within the limits of chance variation from the normal

curve (p=.20).

The distributions for randomly selected whites were found within
the limits of chance at entry and at exit. The I.Q. scores of randomly
selected Black children who entered EIP were distributed in a manner to
be expected on the basis of chance alone less than once out of a thousand
times, but at exit the same children had an I.Q. score distribution that
could be expected twenty-five times out of a thousand. In contrast to
these changes in the EIP sample, the I.Q. score distributions of the
randomly selected control children (Black, white, male and female) were
all significantly different from the test norm. The Chi Squares obtained
for matched control ‘children were larger at exit than at entry (in each
case where sample size and the degrees of freedom were the same or nearly
the same). The larger Chi Squares found for all control subjects combined,
in contrast to all EIP subjects combined (in those cases where sample

sizes and degrees of freedom were approximately the same), provides addi-
" tional supvort to the hypothesis that the EIP educational programs were
having the effect of reversing the declines in tested I.Q. displayed by
the control groups. The smaller Chi Square values found for the tests of
the distributions of experimentals at exit (in those comparisons where
the degrees of freedom are very nearly the same) suggest that enrollment
in the EIP program resulted in an increased goodness of fit. Acceptance
of the hypothesis that the EIP graduates are children of normal intelli-
gence within the limits of chance variation on the Stanford—Binet Intelli-
gence Test is strongly supported for whites and females and the evidence

for males and Blacks encourages support in those cases as well.
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Table 5

Summary of Tests of Goodness of Fit for Pre- and
Posttest 1.Q Distributions for Experimental Subjects by Sex and Race

First 1I.AQ. Last 1I.4qQ.
Group N df X% P df X p
Random Experiment:alsa
A1l 124 13 40.67 <.001 14 33.79  <.005
Males 61 12 25.94 <.025 6 17.76 <.01
Females 63 10 22.24 <.025 8 12.07 ns
Whites 33 6 11.89 ns 10 17.56 ns
Blacks 91 12 40.21 <.001 12 23.85 <.025
Random & Matched
Experimentals Combined
A1l 254 17 99.37 <.001 18 57.74 <.001
Males 121 14 73.85 <.001 15 44.48 <.001
Females 132 14 45.59 <.001 15 24,99 <.05
Whites 61 8 31.20 <.001 12 31.40 <.005
Blacks 193 - 16 76.89 <,001 17 40.61 <.005

a
The random experimentals sex/race breakdowns were

Black males
White males

»

41
20

Black females
White females

as follows:

50
13



Table 6

Summary of Tests of Goodness of Fit for Pre- and
Posttest 1.Q. Distributions of Control Subjects by Sex and Race

First IQ Lagt IQ
Group N df X% P df xZ p
Random Controls?®
A1l 66 7 42.90 <.001
Males 37 6 33.16 <.001
Females 29 14 24.28 <.05
Whites 3
Blacks 63 7 46.16 <.001
Matched Controls
A1l 148 15 97.25 <.001 12 116.65 <.001
Males 70 10 51.47 <,001 11 59.01 <.001
Females 78 11 47.02 <.001 1 63.44 <.001
Whites 35 7 16.06 <.025 9 26.57 <.005
Blacks 113 13 96.35 <,001 11 108.25 <,001
Random & Matched
Controls Combined
All 253 17 171.58 <.001
Males 126 13 106.47 <.001
Females 127 13 78.00 <,001
Whites 65 13 35.67  <.001
Blacks 188 15 157.73 <.001

Randomly selected controls were administered a Stanford-Binet I.Q. test only

at the end of the Project (i.e. in May, 1970).

These randonly selected

controls were assumed to be matched to the experimental subjects at the time
of the selection of the experimental subjects at entry to the program, since

both groups were drawn randomly from the same roster of names.

The roster

of names was obtained by taking a complete census of all persons living in

the four target areas at the beginning of the Project (July, 1965).

-28-
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The research hypothesis (in this case the null hypothesis) is
accepted for females, both Black and white, and for whites generally.

The significance levels for males and Blacks generally argue for rejec-
tion of the null hypothesis, but the evidence uniformly shows change
in the predicted direction. The possibility of making a Type II error
(accepting the null hypothesis as true when it is not) seems much less -
serious here than making a Type I error (rejecting the null hypothesis
of no difference when there is no real difference). Considering the
reverse pattern of change among the controls and the size of the Chi
Squares obtained with both groups, accepting the research hypothesis

appears to be the most tenable position to take.

C. Study Three
Hypothesis: The effect of the EIP classroom social behavior modi-
fication treatments will be to increase the frequency of desirable class-

room behavior of students.

Procedure. Desirable classroom behavior was defined in terms of
the categories of the Coping Analysis Schedule for Educational Settings
(CASES). A copy of the short form of CASES is included in Appendix A.

Two definitions of desirable behavior based on psychological concepts
were Investigated in preparation for this study and for Studies Four and
Six. 8ix behavior styles are defined in the CASES manual (Spaulding,
1970). These are derived from the literature on personality development
and are identified by letters and descriptive terms as follows:

Style A: Dominative, active, annoying, bothering, controlling
Style B: Resistant, passive aggressive, delaying, cautious

Style C: Dependent, passive, withdrawn, fearful, watchful

Style D: Talkative, peer dependent, social, gregarious

Style E: Obedient, submissive, compliant, conforming, cooperative
Style F: Assertive, thoughtful, soclally integrative, productive

The first definition investigated was based on the ability of the
student to match his behavior to the demands of the setting. . Desirable

behavior was conceived as Style E behavior in teacher-directed settings
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(when conformity to the instructor's wishes was assumed to be desirablz)

and Style F behavior in non-teacher-directed settings (when thoughtful,

socially integrative, and productive behavior was considered most appro-

priate).

In previous reports (Spaulding, 197la, 1972) the first definition
was examined in tests made of changes found in Style E behavior in teacher-
directed settings and Style F behavior in non-—teacher-directed settings.
Desirable classroom behavior, as defined, was found to increase, signi-
ficantly, from entry to EIP to the last term of enrollment. Significant
gains in Style E behavior in teacher—directed settings were also found
for the control subjects in public schools and the difference in Style E
behavior in teacher-directed settings between experimentals and controls

was statistically non-significant.

The control subjects, however, were found significantly less asser-
tive, thoughtful, productive, and socially integrative (Style F) in non-
teacher—directed settings. Thus, Style F behavior scores in non-teacher-
directed settings effectively distinguished the two groups at the end of
the Project.

For the current analysis an ordinal, weighted coefficient was devised
to provide one score representing an hypothesized "ideal" pattern of
classroom behavior in any setting. This weighted score v'zas labeled an
"Overall CASES Coefficient." It was computed from the six CASES Style
Coefficients by weighting the proportion of observed behavior in Styles
A, B, and C (collectively) by a factor of 1, the proportion in Style D
by a factor of 2, the proportion in E by a factor of 3, and the proportion
in Style F by a factor of 4 (see Appendix A for a sample calculation work
sheet). Thus, the Overall CASES Coefficient gave greatest weight to
Style F behavior and lesser weights to Style E behavior and the amounts
of behavior found in the other four Styles. In Study Four the validity
of this newly devised Overall CASES Coefficient was investigated, vis-a-

vis the predictive value of the Style F measure alone. In this study
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the changes found in Overall CASES Coefficients in two settings, during

various terms of enrollment in EIP, were investigated.

To test the effects of variation in length of enrollment in EIP on
the Overall CASES Coefficient, a repeated measures analysis of variance
was run eight times, four times using CASES data obtained in teacher-

directed settings and four times using data obtained in non~teacher-directed

settings.

Results. Significant gains in Overall CASES Coefficients vere
found in both settings when data for all treatment lengths were pooled.
However, when various treatment lengths were examined by setting, a
significant loss was found in one group ~ the é4-year treatment group in
teacher—~directed settings. In both the 3- and 4-year treatment groups,
losses in the Overall CASES means were observed in mid-treatment. De-
clining values in the 3- and 4—-year treatment groups in teacher-directed

settings were not overcome by the time the period of enrollment was

terminated.

Tables 7 and 8 present summaries of the two sets of repeated measures
analyses of variance. Table 9 summariZzes the means found each spring
term for each treatment group and the tests of significance of the gains

and losses observed.

The losses followed by gains in Overall CASES Coefficients are in-
terpreted to be the result of the complexity of the experimental proce-
dures followed. The CASES manual bresents six treatments to be used by
teachers according to the behavioral style displayed by the individual
pupil. This is an aptitude by treatment interaction (ATI) design (Crombach
and Gleser, 1965) and it required two to three years to train the Project
teachers to apply the appropriate treatments. First the teachers had to
learn to recognize the behavioral style exhibited by a particular child
in a particular setting, then they had to learn to apply a recommended

treatment. It wasn't until the last two years of the five-year Project
-31-

P




Summary of Repeated Measures ANOVA: Effects of Length of

Table 7

EIP Treatments on CASES Overall Behavior in Teacher-Directed Settings
: Sum of Mean
Sources of Variance Squares df Square F P
Two-year Treatment:
Mean 1,744 .353 1 1,744,353
T (Treatment) 461 1 . 461 .00 ns
C (Child) 47.042 133 .354
TC 47.193 133 .355
Three-year Treatment:
Mean 1,602.282 1 1,602.282
T (Treatment) 1.074 2 .537 1.63 ns
C (Child) 33.460 80 .418
TC 52.636 160 .329
Four-year Treatment:
Mean 1,026.669 1 1,026.669
T (Treatment) 5.203 3 1.734 6.08 <.001
C (Child) 14.149 36 .393
TC 30.806 108 .285
All treatments combined:a
Mean 2,515.759 1 2,515.759
T (Treatment) 2.721 1 2.721 10.01 <.001
C (Child) 65.781 179 .367
TC 48.673 179 .272

Note: A program of random permutations was used to eliminate subjects from the
larger cells in the ANOVA to produce cells with data for the same subjects in

each cell.

The combined group included data for 46 subjects who had been excluded in the
two-, three—, and four-year treatment analyses by the program of random permuta-

tions.

-32-

490




Table 8

Summary of Repeated Measures ANOVA: Effects of Length of
EIP Treatments on CASES Overall Behavior in Non-Teacher-Directed Settings

Sum of Mean
Sources of Variance Squares df Square F P
Two-year Treatment:
Mean 2,231.393 1 2,231.393
T (Treatment) 1.584 1 1.584 4,71 <.05
C (Child) 45.202 146 .310
TC 49.105 146 .336
Three~-year Treatment:
Mean 1,934.515 1 1,934.515
T (Treatment) 428 2 .214 .66 ns
C (Child) 36.516 82 <445
- TC 53.460 164 . 326
Four-year Treatment:
Mean 1,353.095 1 1,353.095
T (Treatment) 4,297 3 1.432 4.62 <.01
C (child) 16.823 40 <421
TC 37.202 120 .310
All Treatments Combined:?
Mean 3,103.500 1 3,103.500
T (Treatment) 12.107 1 12.107 41.95 <.001
C (Child) 69.363 185 .375
TC 53.393 185 .289

Note: A program of random permutations was used to eliminate subjects from the
larger cells in the ANOVA to produce cells with data for the same subjects in

each cell.

The combined group included data for 39 subjects who had been excluded in the
two-, three-, and four-year treatment analyses by the program of random permuta-

tions.
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that a majority of the Project teachers had developed the necessary

skills to apply the six treatments appropriately (in Study Six the

effects of such variations among teaching teams were examined). While
Project teachers were gaining skills the pupils in the Project's classes
were often confused about what to do in a given setting (confused about
the reinforcers operating) and their classroom behavior was variable and
undisciplined. As the teachers became more consistent and their instruc-
tional behavior more closely resembled the suggested treatments for each

pupil's behavioral style, improvements in student behavior were found.

A second factor apparently operated to cause the differences found
between the teacher-directed and non-teacher-directed settings. The
behavior called for on the part of the students in teacher-directed
settings was apparently more complex. The Overall CASES Coefficient
gives greater weight to Style F behavior, in contrast to Style E behavior,
and it can be assumed to be much easier to become docile and submissive

than to behave in an intelléctually active, socially integrative, thought-
ful and productive fashion.

The groups enrolled for one and two years only, entering toward
the close of the Project, were apparently the ones who learned most
rapidly to exhibit Style F behavior as well as Style E behavior in
teacher-directed settings. Thus, when all groups were pooled in the
current analysis, significant gains were found in teacher-directed

settings.

Since the close of EIP in 1970, improved methods of teacher training
have been devised to shorten the time needed by teachers to master the
six treatment schedules. In a future series of studies the effectiveness
" of current in-service teacher training methods and the validity of the
Overall CASES Coefficient will be investigatec. Modifications of the
Overall CASES Coefficient, designed to improve its psychological validity
as well as the shape of the distribution of scores obtained in a sample

of normal subjects, are currently being investigated. Revisions of the
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Overall Coefficient are expected to have greater value in predicting

classroom learning.

The research hypothesis in Study Three is accepted as supported by
the statistical tests applied. The EIP classroom social behavior modifi-
cation treatments were found, in general, to increase the frequency of
"desirable" classroom behavior, as defined. In Study Six the differential
effects of the EIP programs in the four Target Area schools were studied
to discover which teaching teams were most effective in learning and
applying the experimental treafments (as measured by increases in the
Overall CASES Coefficients). In Study Four the validity of the Overall
CASES Coefficient as a predictor of school achievement was examined.

Each of these studies has investigated a link in a chain of relationships

between teacher training, classroom processes, and student achievement.

D. Study Four
Hypothesis: '"Ideal" classroom behavior (as defined in Study Three)
will be found correlated with school achievement. Specifically, the
more closely a pupil resembles the behavioral "ideal" the higher will
be his achievement as measured by the Metropolitan Achievement Test (MAT).

Procedure. In the proposal for this research it had been hypoth-
esized that "Style A, B, C, and D CASES Coefficients will be found nega-
tively related to Stanford-Binet I.Q. scores and to MAT scores." Inves-
tigation of the distributions of each of the six CASES Style Coefficients
indicated that only the distributions for Style E and F Coefficients

approached normality. High frequencies of zero coefficients were found

in the Style A, B, C, and D distributions. As a consequence a combined

score was devised to reflect the six Style Coefficients.
As described briefly in Study Three, the six behavioral Styles were

ranked according to presumed psychological value in school settings and

weighted by factors as follows:
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First (highest presumed value): Style F (weighted 4)

Second: Style E (weighted 3)
Third: Style D (weighted 2)
Fourth: (tied as equally Styles A, B, and C

Fifth: - inappropriate in (weighted 1, collectively)
Sixth: school settings)

Using the weights indicated, an ordinal scale score called an
"Overall CASES Coefficient" was calculated by multiplying the proportion
of behavior represented by each subject's coefficient in each CASES Style
by the appropriate factor. The manner of calculation is shown by the
sample worksheet included in Appendix A.

Mean Overall CASES Coefficients were computed for all EIP subjects
using CASES data gathered each program year in April and May, in teacher-
directed and non-teacher-directed settings. Histograms were produced
to provide a check on the nature of the distributions of mean scores.

Visual inspection indicated the distributions were approximately normal.

In testing the hypothesis, the significance of the relationships
found using the mean Overall CASES Coefficients were compared with the
significance of results found using mean CASES Style F Coefficients.
Both types of coefficients were considered to be measures of "ideal"
classroom behavior, but the mean Overall CASES Coefficient was expected
to be the more powerful statistic since it included information about

the total behavioral repertoire of the pupils.

As mentioned in the proposal, it was anticipated that the various
CASES Coefficients would correlate with I.Q. Pupils who were brighter
would, it was felt, learn the experimental reinforcement contingencies
more rapidly. The MAT scores would, of course, be found strongly related
to 1.Q., as well. Because of these considerations a two factor, fixed

effect analysis of variance model was used.

A 3 X 3 block design was used with cell parameters based on the

means and standard deviations of the two factors, I.Q. at entry to EIP
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and a selected measure of "ideal" behavior. The Overall CASES Coefficient
and Style F Coefficients calculated for Study Three were averaged for
each subject, by setting, over all years of enrollment. The I.Q. of each
pupil at entry to EIP was chosen as the best estimate of initial mental
ability. Statistics for the two independent factors used in each of the

four analyses of variance are given in Table 10.

Table 10

Means and Standard Deviations for Independent Variables Used
in a Two Factor, 3 x 3 Block Design ANOVA, Repeated Four Times

Factor N Mean S.D.

First Factor: _
Stanford-Binet I.Q. at Entry 181 90.98 15.52

Second Factor:

Mean Overall CASES Style Coefficients
1st -in Teacher-Directed Settings 181 2.57 .37
2nd -in Non-Teacher-Directed Settings 179 2.84 .36

Mean CASES Style F Coefficients

3rd ~in Teacher-Directed Settings 181 .51 .18
4th -in Non-Teacher-Directed Settings 179 .90 .21

In each analysis the dependent variables were four subtests of the

MAT: Word Knowledge, Word Discrimination, Reading, and Arithmetic.

Since the data for all EIP subjects were pooled for these analyses,
the number of months each pupil was enrolled in EIP was entered in the

ANOVA as a covariate to control for possible length of treatment effects.

Figures 1 through 4 display the four ANOVA designs with cell, row,
column, and total frequencies. The I.Q. and CASES block break-points
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Figure 1

Mean Overall CASES

Coefficient (T.D.)

1000 - 2.38 2039 - 2.75 2076 - 4.00
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N =10 N = 28 N=11 N = 49
4 6
N = 28 N =25 N = 26 N=179
7 9
N =12 N = 24 N =17 N = 53
N =50 N =77 N = 54 N = 181

ANOVA Design with Cell Frequencies for Analysis of Effects of
Socialization in Teacher-Directed (T.D.) Settings Using the

Overall CASES Coefficient as a Measure of Socialization.
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Mean Overall CASES Coefficient (Non-T.D.)
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Figure 2 ANOVA Design with Cell Frequencies for Analysis of Effects of
Socialization in Non-Teacher Directed (Non-T.D.) Settings Using
the Overall CASES Coefficient as a Measure of Socialization.
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Figure 3

Mean CASES Style F Coefficient (T.D.)

.00 - .42 43 - .59 .60 - 1.19
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N =14 N=19 N =16 N = 49
4 5 6

N =29 N =23 N = 27 N=179
7 8 9

N =18 N =18 N =17 N =53

N =61 N = 60 N = 60 N = 181

ANOVA Design with Cell Frequencies for Analysis of Effects of
Socialization in Teacher-Directed (T.D.) Settings Using the CASES
Style F Coefficient as a Measure of Socialization.
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Mean CASES Style F Coefficient (Non-T.D.)
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N =23 N =29 N = 26 N =178
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N =49 N=71 N =59 N =179

ANOVA Design with Cell Frequencies for Analysis of Effects of
Socialization in Non-Teacher Directed (Non-T.D.) Settings Using
the CASES Style F Coefficient as a Measure of Socialization.
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are also shown. 1In each case, the break-points were one-half of one

standard deviation above and below the mean.

Results. A packaged ANOVA program (Biomed O5V) was used since it

offered the opﬁion of testing the significance of all variance elements.

The Overall CASES Coefficient was found a better predictor of MAT
achievement than the CASES Style F Coefficient. The Overall CASES Coeffi-
cient was found significantly related, positively, as hypothesized, with
MAT Word Knowledge, Word Discrimination, and Reading - but only when

using CASES data gathered in teacher-directed settings. 1In contrast, the

CASES Style F Coefficient was found significantly related, positively,
as hypothesized, with MAT Word Knowledge and Word Discrimination, but

only when using CASES data from non-teacher-directed settings.

Neither measure of "ideal" classroom behavior was found significantly
related to MAT Arithmetic.

With the exception of MAT Arithmetic, these findings supported
acceptance of the research hypothesis. Levels of significance of the
F-values obtained for the main effects of the CASES factors in the four

analyses are summarized in Table 11.

Length of enrollment in EIP was not found to contribute significantly
to achievement. When the main effects of I.Q. and the CASES coefficients
were adjusted for length of enrollment their statistical significance was

not increased.

A significant interaction was found, however, between S-B I.Q. and
CASES Overall Coefficients in teacher-directed settings (in association
with MAT Word Knowledge). Low I.Q. subjects with high Overall CASES

Coefficients were the lowest achievers on the MAT Word Knowledge subtest.

A similar pattern, not reaching statistical significance, was found in
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the analysis of relationships of I.Q. and CASES Overall Coefficients with

MAT Word Discrimination and Reading.

Results of all tests of variance contributions in the four analyses
are given in Tables 12 to 15. The means for each cell in the two analyses
of variance where significant effects of the CASES measures were found

are displayed graphically in Figures 5 through 12.

Only the Overall CASES Coefficient showed an ordered relationship
with achievement. In the cases of MAT Word Knowledge, Word Discrimination,

and Reading, subjects with I1.Q.'s above 84 were found higher in achievement
in direct relationship to their mean Overall CASES Coefficients. A reversal
of relationships found to occur between low and medium CASES Style F Co-

efficient groups and MAT Word Knowledge and Word Discrimination strongly

supports the superior predictive validity of the Overall CASES Coefficient.

The research hypothesis is accepted on the basis of results found
for subjects with S-B I.Q.'s of 84 or above in the areas of word knowledge,
word discrimination, and reading. The research hypothesis is not accepted

regarding achievement in arithmetic.

The interaction found between I.Q. and Overall CASES Coefficients
indicates that among the lowest I.Q. group (30-83) the most highly so-
cialized subjects were not achieving as well as the less well socialized
subjects. A revised form of the Overall CASES Coefficient is now being
developed in an effort to provide a behavioral measure that will relate
with achievement in an ordered fashion at every I.Q. level. Results of
tests of a revised Overall CASES Coefficient as an improved measure of

"ideal" classroom behavior will be reported in the future.
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Figure 5 MAT Word Knowledge means for three levels of Overall CASES

Coefficients in teacher-directed settings and three levels of
S-B I.Q.
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Figure 6
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Figure 7
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Figure 8

MAT Arithmetic Means(Z Scores)

MAT Arithmetic means for three levels of Overall CASES Coefficients
in teacher-directed settings and three levels of S-B I.Q.
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Figure 9 MAT Word Knowledge means for three levels of CASES Style F

Coefficients in. non-teacher-directed settings and three levels of

S-B I.qQ.
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Figure 11
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Figure 12
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E. Study Five
Hypothesis: Many independent variables reflecting differences in

family structure, economic condition, neighborhood characteristics,
housing, and family functioning will be found correlated with the academic
achievement of randomly selected EIP children.

Procedure. A series of four step-wise multiple regression analyses
was used to identify independent variables significantly related to stand-
ardized scores on four sub-—tests of the Primary level of the MAT, Word
Knowledge, Word Discrimination, Reading, and Arithmetic. All randomly-
selected EIP subjects who had been tested with the MAT before exit were
included in this analysis. Scores from the last administration of the

MAT during enrollment in EIP were used.

Information on family structure, economic conditions of the family,
neighborhood conditions and characteristics, housing, and family functioning
was obtained by trained social workers during home visits extending over
the years 1965-69. A copy of the research questionnaire used by the social
workers and the coding procedures used in preparing the family and environ-

mental data for machine processing are given in Appendix B.

In transforming the stored data for regression analysis, non-continuous
independent variables were coded as dichotomous vectors. In some cases
the breaks were based on logical grounds but in most cases they were made
according to the frequency distributions found for random experimental
subjects over all possible values of each variable. Continuous variables:
such as "family income in dollars" and '"'mumber of family members" were
entered in the analysis without modification. When data for a given subject

were missing, means for the sample as a whole were assigned.

The. independent variables used in the four regression analyses are
identified in Table 16. Data for ten variables (Numbers 21-30) were avail-
able for only a portion of the EIP random sample and these ten were dropped

after a preliminary analysis with the smaller sample indicated the ten
variables were not significant.
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Table 16

Independent Variables Used in Regression Analysis

Variable
Number Variable Description
1 Year of Birth
2 Month of Birth
3 Number of Sisters
4 Number of Brothers
5 Number of Older Brothers
6 Ordinal Position (0 if 4th or more; 1 if 1st to 3rd)
7 Total Number of Persons in Household
8 Mother's Year of Birth
9 Father's Year of Birth
10 Mother's Educational Level (in years completed)
11 Father's Educational Level (in years completed)
12 Marital Status (0 if not married; 1 if married)
13 Amount of Family Income
14 Child's Legitimacy (0 if illegitimate; 1 if legitimate)
15 Home Ownership (0 if rented; 1 if owned)
16 Target Area
17 Rent (monthly rent in dollars)
18 Mother's Availability to Children (0 if employed or not regularly at
home; 1 if fulltime homemaker)
19 Year and Term of Entry to EIP
20 Number of Teaching Personnel Child Has Had
21 Estimate of Family Social Functioning (1 if adequate; 0 if marginal
or inadequate)
22 Family Relationships and Family Unity (1 if adequate; 0 if marginal
or inadequate)
23 Individual Behavior and Adjustment (1 if adequate; O if marginal or
inadequate)
24 Care and Training of Children (1 1f adequate; O if marginaal or
inadequate)
25 Social Activities (1 if adequate; 0 if marginal or inadequate)
26 Economic Practices (1 if adequate; 0 if marginal or inadequate)
27 Household Practices (1 if adequate; O if marginal or inadequate)
28 Health Conditions and Practices (1 if adequate; 0 if marginal or
inadequate)
29 Relationships to School Social Service Worker (1 if adequates 0 if
marginal or inadequate)
30 Use of Community Resources (1 if adequate; 0 if marginal or inadequate)
31 MAT Word Knowledge :
32 MAT Word Discrimination
33 MAT "Reading
34 Subject's S-B I.Q. at Entrance into EIP
35 Subject's S-B I.Q. at Exit from EIP
36 Location of School Attended: Target Area 1l
37 Location of School Attended: Target Area 2
38 Location of School Attended: Target Area 3
39 Location of School Attended: Target Area 4

~59-

3 "
L7

e e s Uy P ==




Table 16 (continued)

Independent Variables Used in Regression Analysis

Variable

Number Variable Description

40 Race (0 if Black; 1 if white)

41 Sex (0 if female; 1 if male)

42 Mother's Warner Scale Occupational Status (0 1f 1 to 5; 1 if 6 or 7)

43 Father's Warner Scale Occupational Status (0 if 1 to 5; 1 if 6 or 7)

b4 Father's Job Stability (1 if stable; 0 if not stable)

45 Source of Family Income (1 if father and/or mother; O if relatives
and/or welfare)

46 Percentage of Income Earned by Mother (0 if 0%; 1 if above 0%)

47 Percentage of Income Earned by Father (0 if 58% or less; 1 if 59% or
more)

48 Type of Family Structure (1 if intact, nuclear or extended; 0 if not)

49 State of House (0 if poor or very poor; 1 if failr to very good)

50 State of Neighborhood (0 if poor or very poor; 1 if fair to very good)

51 MAT Arithmetic

Results. I.Q. scores at exit from EIP accounted for most of the
variance in all four dependent variables. The amount explained ranged
from a low of 17% in Reading to a high of 27% in Word Discrimination.

I.Q. at entry to EIP added nothing to the variance already explained by
Exit 1.Q.

The next most significant independent variable was the sex of the
subject. Females in EIP achieved higher scores in all four MAT sub-tests.
The contribution of the sex variable was highest in Reading (127%) and
lowest in Word Knowledge (4%). In Study Two, I.Q. scores for randomly-

selected females in EIP were found normally distributed at exit. Corre-
lations in this Study showed that sex and I.Q. were unrelated at entry
to EIP (r=.04) but significantly correlated at exit (r=.178, p=.05).

The EIP curriculum appeared to increase both the I.Q. and achievement
scores of the girls. 1In the four step-wise regression analyses, sex was
a significant variable even after variance associated with 1.Q. at Exit

had been extracted.
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After variance associlated with I.Q. at Exit and sex had been removed
from the matrix, the next most salient varliable was assignment to School A.
The scores of subjects in School A (in Target Area A) were significantly
higher in all four subtests of the MAT. The strongest assoclation occurred
in Arithmetic, where 87 of the variance was accounted for by the fact of
enrollment in School A. The specific forms of the EIP curriculum applied

in School A appear, from these findings, to have been the most effective.

In three analyses, predicting Word Knowledge, Word Discrimination,

and Reading, the number of , .sons in the subject's household was found
significantly negatively related. Approximately 10% of the variance in

Word Knowledge and Word Discrimination was found associated with this

index of family size. Higher scores on these three subtests were found

among the children of smaller families.

Older children in EIP were found to perform better on the Word
Knowledge, Reading, and Arithmetic subtests. Age was not found related

to Word Discrimination. The strongest association was found in Arithmetic,
where differences in age (in years and months) explained approximately

217 of the varlance, rivaling the contribution of I.Q. at Exit from EIP.

Two other independent variables were found meaningfully related to
two of the subtests. The Warner Scale score of the mother was found

significantly related to Word Knowledge and Word Discrimination. Family

income was found significant in predicting scores in Word Knowledge and

Reading. Differences in family income also appeared to account for the
lower scores in Reading found for children assigned to School B. These
findings supported the view that variation in family income and occupa-
tional status are important even within the lowest two or three levels

of socio-economic status, as found in the EIP disadvantaged group.

An important issue in the literature and the public mind regarding
the teaching of disadvantaged children has been ethnic membership. Both

Black and white children from poverty neighborhoods were enrolled in EIP.
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The variable of race, however, was not found significant in any of the

four regression analyses.

The research hypothesis is rejected except for three variables:
Total Number of Persons in the Subject's Household, Mother's Warner Scale
of Occupational Status, and Amount of Family Income. These three indepen-
dent variables are not many, therefore the hypothesis is rejected. Other
variables reflecting differences in family structure, neighborhood con-
ditions, housing, and family functioning were not found significant in

accounting for school achievement.

The more important factors were found to be personal or institutional,
such as mental ability (I.Q.), age, sex, type of school program and in-
struction provided, and the number and quality of the teachers and instruc-
tional aides the child had had.

Tables 17 through 20 present the complete results of the four step-

wise regression analyses. Table 21 summarizes the significant findings.

It may be useful to point out here that all three socio-economic
characteristics found to contribute significantly to variance in achieve-
ment in this Study were among those found significant by Mercer (1971)
in her studies of the process of labelling Black and Mexican-American
children as mildly mentally retarded in Rijerside, California.
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F. Study Six

In this study the effects of variations in curriculum and instruc-
tion in the classroom behavior of pupils were investigated. 1In each
target area school, EIP teaching teams developed their own particular
styles and patterns of classroom management and academic instruction
following the lead of innovations developed by teachers in the laboratory
school. Between school differences were expected to develop and differ-

ences in pupil behavior as measured by CASES were expected to occur, also.

In Study Three the changes in the classroom social behavior of pupils
in the Project as a whole were examined. In that investigation significant
gains in desirable behavior were found when all children and all lengths
of enrollment were included in the analysis. It was evident in that

study that most of the gains were made in the last two years of the five-

year project.

In Study Four the validity of two definitions of "ideal" behavior
was investigated. Means for each definition (Style F Coefficients and
Overall CASES Coefficients) over all years‘of enrollment were used in an
analysis of variance design to determine the main effects of each measure
of "ideal" behavior on academic achievement. The Overall CASES Coeffi-
cient was found more useful as a predictor of variance in the subtests

of the Metropolitan Achievement Tests.

Study Six was needed to identify the particular teaching teams and
curricular programs within EIP which were most effective in producing gains
in desirable behavior. It was believed that the EIP program would be
found more effective during the last two years when the teachers were

better trained in the classroom behavior modification treatments.
Hypothesis: Classroom social behavior patterns of EIP subjects

will vary significantly as a function of school and teaching team dif-

ferences within EIP and a child's relative year of enrollment.
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Procedure. Since teaching teams varied from year to year within

the schools in the four target areas it was decided to examine the main
and interaction effects of target area identification as a fixed factor.
The effects of specific teaching teams were to be inferred indirectly by
examination of interaction effects of the child's relative year in EIP

and his school attendance area (target area).

The input data for Study Six were the CASES Style F Coefficients
and Overall CASES Coefficients computed in Study Three. A two block,
fixed factor, repeated measures analysis of variance design was used to
test for main and interaction effects of target area and relative year

of enrollment. The four columns in the design represented data gathered

in each of the four target area schools. The rows represented the child's

relative year of enrollment in EIP (either over two years or over three

years).

The repeated measures ANOVA was run eight times to accomodate the

following sets of data:

1. CASES Style F Coefficients in Teacher—directed Settings
a. over three years of enrollment
b. over two years of enrollment

2. CASES Style F Coefficients in Non-teacher-directed Settings
a. over three years of enrollment
b. over two years of enrollment

3. Overall CASES Coefficients in Teacher—dlrected Settings
a. over three years of enrollment
b. over two years of enrollment

4. Overall CASES Coefficients in Non-teacher-directed Settings
a. over three years of enrollment
b. over two years of enrollment

Cell sizes were equalized by a random permutations program in each

of the eight runs. By this procedure the child effect was held constant,

in each ANOVA, over the years of enrollment.
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Results. Interaction effects were found in all aight analyses,

cancelling out the main effects of target area and length of treatment

in 5 out of 8 cases. The interactions were statistically significant

in 7 out of 8 of the analyses.

The results of the eight ANOVA are summarized in Tables 22 through

25. The various interactions between target areas and relative years of

enrollment are readily apparent in Figures 13 through 16.

Several patterns of change can be seen in these figures. Among them

are the following:

1.

In School D, gains in both measures of desirable classroom be-
havior, CASES Style F Coefficients and Overall CASES Coefficients,
were apparent in data gathered in both classroom settings for
both treatment groups. Behavior of the children was least desir-
able in 6 out of 8 of the comparisons at the end of the first
year of treatment, but above the median in half of the comparisons
at the end of treatment.

In School A, a reversal of treatment effect was found in the
two-year-groups. During the early years of EIP (represented by
the three-year-treatment groups) the children in School A showed
less and less desirable classroom behavior. In the years near
the end of EIP (represented by the two-year—treatment groups in
Study Six) the treatments applied in School A increased the
desirable behavior of the children in both teacher-directed and
non-teacher-directed settings. These findings were traceable
to a major staffing change in the last two years in School A.

Treatments in School B resulted in decreases in desirable be-
havior with the exception of Style F behavior in non-teacher-
directed settings. These decreases occurred in both length of
treatment groups, indicating that little improvement in treatment
effectiveness as measured by the Overall CASES Coefficient was
achieved in School B even in the last two years of the Project.
It was in School B that pupils were found to have exceptionally
poor reading achievement during the last two years of EIP.

The behavior of the children in School C was found generally
desirable in both treatment groups in both settings over all
years. Slight decreases were found in the Overall CASES Co-
efficients in the two-year-treatment groups (representing the
effects of the programs and classroom treatments applied in the
last two years of the Project in School C). These losses in
School C are interpreted to have been the result of the develop-
ment of a school-wide ungraded primary and the involvement of
five new teachers during the fourth and fifth years of EIP in
School C.
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Table 22
ANOVA: Summary of Main and Interaction Effects
of Length of EIP Treatment on CASES Style F
Behavior in Teacher-Directed Settings by Target Area
Sum of Mean

Sources of Variance Squares df Square F P
Two-year Treatment:

Mean 207,908.60 1 207,908. 60

T (Time)? 246.15 1 246.15 .58  ns

L (Location)? 475.12 3 158.37 .42 s

c(w) € 18,097.18 48 377.03

TxL 1,801.77 3 600 .59 1.43 ns

TC(L) 20,220.76 48 421.27
Three-year Treatment:

Mean 307,100.60 1 307,100.60

T (Time) 1,449.26 2 724.63 1.34 ns

1. (Location) 463.14 3 154 . 38 .29 ns

c(L) 23,154.05 44 526.23

TxL 7,051.22 6 1,175.20 2.18 .06

TC(L) 47,533.49 88 540.15

4 Time = Length of enrollment in EIP in years
b Location = Target Area of residence at time of enrollment in EIP

¢ C(L) = Variance for children nested within cells
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Table 23

ANOVA: Summary of Main and Interaction Effects
of Length of EIP Trcatment on CASES Style F
Behavior in Non-Teacher-Directed Settings by Target Area

Sum of Mean
Sources of Variance Squares df Square ¥ p
Two-year Treatment: ,
Mean 1,282,003.00 1 1,282,003.00
T (Time)? 4,060.88 1 4,060.88 13.87 <.001
L (Location)? 5,051.14 3 1,683.72  6.08 <.001
cw)® 25,473.52 92 276.89
TxL 2,755.26 3 918.42 3.14 <.05
TC(L) 26,931.78 92 292.74
Three-year Treatment:
Mean 1,395,909.00 1 1,395,909.00
T (Time) 1,590.09 2 795.04 2.48 ns
L (Location) 7,177.93 3 2,392.65 10.97 <.001
C(L) 13,963.10 64 218.17
TxL 14,972.32 6 2,495.39 7.78 <.001
TC(L) 41,061.39 128 320.79

b

(o

Time = Length of enrollment in EIP in years

Location = Target Area of residence at time of enrollment in EIP

C(L) = Variance for children nested within cells
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Table 24

ANOVA: Summary of Main and Interaction Effects
of Length of EIP Treatment on CASES Overall
Behavior in Teacher-Directed Settings by Target Area

Sum of Mean
Source of Variance Squares df Square F p
Two—year Treatment:
Mean 667.865 1 667.865
T (Time)? 1219 1 .219 .70  ns
L (Location)’ 1411 3 470 1.56  ns
c(u)¢ 14.512 48 .302
T xL 2.667 3 .889 2.83 <.05
TC(L) 15.063 48 . 314
Three-year Treatment:
Mean 915.184 1 915.184
T (Time)® 1.566 2 1.566 2.67 ns
L (Location) 4,239 3 4.239 3.28 <.05
c(L) 18.942 44 18.942
T xL 4.724 6 4.724 2.68 <.05
TC(L) 25.854 88 25.854

4 Time = Length of enrollment in EIP in years
Location = Target Area of residence at time of enrollment in EIP

¢ ¢c(L) = Variance for children nested within cells
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Table 25

ANOVA: Summary of Main and Interaction Effects
of Length of EIP Treatment on CASES Overall
Behavior in Non-Teacher-Directed Settings by Target Area

Sum of Mean
Sources of Variance Squares df Square F P
Two-year Treatment:
Mean 1,498.559 1 1,498.559
T (Time)? L7210 1 .721 2.05 ns
L (Location)b 1.386 3 462 1.66 ns
c(L)¢ 25.596 92 . .278
Tx L 2.862 3 : 954 2.71 .06
TC(L) 32.344 92 .351
Three—year Treatment:
Mean 1,576.688 1 1,576.688
T (Time) . .095 2 .048 .15 ns
L (Location) 3.121 3 - 1.040 2.40 ns
c(L) 27.739 64 .433
Tx L 6.052 6 " 1.009 3.12 <.01
TC(L) 41.378 128 .323

2 Time = Length of enrollment in EIP in years

Location = Target Area of residence at time of enrollment in EIP

¢ C(L) = Variance for children nested within celis
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Mean CASES STYLE F Coefficients in Teacher-directed Settings

Legend: O———O School A
DN--——--\ School B
O------{0 School C

40r
30  Time: F=134 ,ns Time : F =58, ns
Loccmoq: F=.29,ns Location : F= 42 ,ns
Interaction: F = 2.18 , p= .06 Interaction: F = 1.43 ,ns
[ o 1 1 -1
First Second Third First Second
Year Year Year Year Year
Three-year Treatment Groups Two-year Treatment Groups

Figure 13 Mean CASES Style F Coefficients in Teacher-Directed Settings for
Two-year and Three-year Treatment Groups by Four Target Areas
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' Mean CASES STYLE F Coefficients in Non-teacher-directed Settings

Legend: O——O Schoal A
O---4N School B
O {J School C
nc O----—O School D
OOt J
/
-,'
A
0 C
.80F .
; AB
,: ,/
. /,
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70} d
B0r
Time:F=2.48,ns Time: F= 1387, p«.00I
Location: F = |097, p¢ 00l Location: F=6.08 , P «.00I
Interaction : F=7.78,p¢.00I Interaction: F=3.14 , p¢< 05
S0t
L
Fil:sf Setl:ond TI;ird F ilrst Second
Year Year Year Year Year

Three-year Treatment Groups

Two-year Treatment Groups

Figure 14 Mean CASES Style F Coefficients in Non-Teacher-Directed Settings
for Two—-year and Three-year Treatment Groups by Four Target Areas
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Figure 15 Mean Overall CASES Coefficients in Teacher-Directed Settings for
Two—year and Three~year Treatment Groups by Four Target Areas |
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Figure 16 Mean Overall CASES Coefficients in Non-Teacher-Directed Settings
for Two—year and Three~year Treatment Groups by Four Target Areas
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In summary, the findings in Study Six support the effectiveness
of the behavior modification treatments in increasing the desirable
behavior of disadvantaged children in classroom settings. The data most
relevant to this conclusion are those obtained in School D where the
classroom treatments and teacher training methods were originally devel-

oped and most closely monitored.

The research hypothesis is accepted. Classroom social behavior,
as measured by CASES, was found to vary significantly as a function of
length of treatment and target area. The greater effect was found for
the interaction of these two factors, rather than the main effects of

either one alone.
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VI. SUMMARY AND CONCLUSIONS

The six studies presented in this report added important new infor-
mation to the findings published earlier on the Durham Education Improve-
ment Program (Spaulding, 1971a, b, c; 1972). Significant findings in all
six of the current investigations strongly supported the effectiveness of
the innovative classroom behavior modification treatments and the academic
curricula in the last two years of the Durham EIP. The construct validity
of the CASES instrument was thoroughly upheld. The Overall CASES Coeffi-
cient was shown to be a significant predictor of academic achievement,
independently of a conventional measure of scholastic aptitude (i.e. the

Stanford-Binet Intelligence Scale).

A. Summary of Findings

1. EIP graduates in public schools earned significantly higher
letter grades in four school subjects: reading, language,
spelling, and mathematics.

2. Randomly-selected girls and all randomly—-selected white children
were found at exit from EIP to have Stanford-Binet I.Q. score
distributions that were non-significantly different from a normal
curve with a mean of 100 and a standard deviation of 16.

3. Significant gains in desirable classroom behavior in teacher-
directed and non-teacher-directed settings were found for EIP
pupils in all length of treatment groups combined.

4. The Overall CASES Coefficients based on behavioral data gathered
in teacher~-directed settings were found to contribute signif-
icantly to scores in MAT Word Knowledge, Word Discrimination,
and Reading. The Overall CASES Coefficient was found a valid
predictor of academic achievement in the EIP sample of disadvan-—
taged children.

5. Three family variables were found significantly related to aca-
demic achievement in EIP: size of family, occupational status
of the mother, and family income. Race was not found significant,
but sex, age, I.Q., number of different persons teaching each
pupil, and school assignment within EIP were found significant.

6. Significant interactions were found between school attended

within EIP and gains in desirable classroom behavior. Desir-
able behavior (as measured by CASES Style F and Overall CASES
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Coefficients) increased in all treatment groups and settings
in School D (the laboratory school). IDazcreases were found in
the early years of the Project in School A and in all years in
- 8chool B (except for Style F behavior in non—teacher~-directed
settings) . The behavior of EIP pupils in School C was found
highly desirable and relatively stable over all years.

B. Discussion

The Overall CASES Coefficient computed from data gathered in teacher-
directed settings appears to be the best behavioral predictor of academic
achievement, among the four CASES Coefficients investigated in these
studies. Apparently, the ability of teachers to shape classroom behavior

in teacher~directed settings in the manner represented by the ranking

and weighting used in computing the Overall CASES Coefficient is a sig-
nificant dimension of teaching ef fectiveness. This hypothesis will need
to be tested in future school samples in various populations to make the

assumption of general applicability acceptable.

Various weights and modifications of the ranking of the six CASES
Style Coefficlents need to be tested in such future studies to improve
the predictive and construct validity of the Overall CASES Coefficient
itself. Currently, an investigat;ion is being made of the value of using
a psychological cut-off point in weighting the six CASES Style Coefficients
to improve the validity of the Overall CASES Coefficient. For example,
CASES Style A represents aggression but the psychological impact of ag-
gression varies with the amount of aggression expressed. Low amounts of
Style A behavior will be discounted in the modifications of the Overall
CASES Coefficients now being investigated.

The results of Study Two, in which the I.Q. scores of randomly-—
selected girls and all randomly-selected white children were found nor-
mally distributed at exit from EIP, support the environmental hypothesis.
The trends found for boys and Blacks, generally, also upheld the enwviron-
mental position, although significance levels supported rejection of the
null hypothesis. The danger of the making a Type I error was considered

the greater risk in this case. The lack of significant effects of ethnic
—86-
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group membership in Study Five strengthened the view that the Black/white

differences found were reasonably attributable to environmental and socio-

economic factors rather than to genetic processes.

The significantly higher letter grades found for EIP graduates in
four school subjects complemented the findings regarding the normality
of I.Q. distributions for girls and whites at exit from the Program. The
effectiveness of the EIP experimental curriculum was supported externally

by these independent judgments of public school teachers.

The lower reading performance of EIP subjects in Target Area B,
reported previously, apparently occurred as a result of two factors:
a) the pupils in School B came from more seriously deprived families
(with significantly lower family income), and b) the teachers in School
B were less effective in strengthening the type of classroom behavior
that was found related to gains in academic achievement (i.e. behavior
represented by high Overall CASES Coefficients in teacher-directed
settings).

The factor of family size, found significant in Study Five, was one
of the six sociocultural characteristics which Mercer (1971) had found
significant in studies of intelligence test scores of Mexican-Americans
in Riverside, California. Mercer also found education and occupational
status of the head of household to be a significant predictor of high I.Q.
scores in Black families in Riverside. Two socio-economic factors similar

to Mercer's were found significant din regressions on Arithmetic and Word

Knowledge, respectively.

C. Concluding Statement

The Durham Educational Improvement Program was designed in 1964 and
funded in 1965, before Head Start became a national program. The Durham :
EIP was one of several early childhood, innovative programs of the last
half of the 1960's that stimulated experimentation and development in

Kindergartens, pre-schools, and ungraded primaries in many states. In
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this series of studies the major curricular innovations of EIP were shown

to be sound and effective. Continued development in other schools and
communities of the ideas expressed and the methods field—tested in the
Durham EIP will benefit children from families at all levels of socio-
economic status. It was a child-centered project, with a solid base of
theory supporting the curricular innovations, and a well funded and com-
petent research division. The substantial and valid results presented
in this report testify to the value of carefully devised and documented

interventions and field-based research in education,
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Appendix A

A Coping Analysis Schedule
for Educational Settings (CASES)#*

(Brief Form for Quick Reference)#**

Aggressive Behavior: .
Direct attack: grabbing, pushing, hitting, pulling, kicking, name-
calling; destroying property: smashing, tearing, breaking.

Negative (Inappropriate) Attention-Getting Behavior:
Annoying, bothering, whining, loud talking (unnecessarily), attention
getting aversive noise-making, belittling, criticizing.

Manipulating, Controlling, and Directing Others:
Manipulating, bossing, commanding, directing, enforcing rules, con-
niving, wheedling, controlling.

Resisting:
Resisting, delaying; passive aggressive behavior; pretending to con-

form, conforming to the letter but not the spirit; defensive checking.

Self-Directed Activity:
Productive working; reading, writing, constructing with interest;
self-directed dramatic pitay (with high involvement).

Paying Close Attention; Thinking, Pondering:

Listening attentively, watching carefully; concentrating on a story
being told, a film being watched, a record played; thinking, pon-
dering, reflecting.

Integrative Sharing and Helping:

Contributing ideas, interests, materials, helping; responding by
showing feelings (laughing, smiling, etc.) in audience situations;
initiating conversation.

Integrative Social Interaction:
Mutual give and take, cooperative behavior, integrative social be-
havior; studying or working together where participants are on a par.

Integrative Seeking and Receiving Support, Assistance and Information:
Bidding or asking teachers or significant peers for help, support,
sympathy, affection, etc., being helped; receiving assistance.

* C 1966, Robert L. Spaulding
** Revised August 12, 1968.
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10. Following Directions Passively and Submissively:
Doing assigned work without enthusiasm or great interest; submitting
to requests; answering directed questions; waiting for instructions
as directed. :

11. Observing Passively:

Visual wandering with short fixations; watching others work; checking
on noises or movements; checking on activities of adults or peers.

12. Responding to Internal Stimuli:
Daydreaming; sleeping; rocking or fidgeting; (not in transaction
with external stimuli).

13. Physical Withdrawal or Passive Avoidance:
Moving away; hiding: avoiding transactions by movement away or
around; physical wandering avoiding involvement in activities.

Note: Categories 3, 5, 6, 7, 8, and 9 are further coded as a or b in
structured settings to indicate appropriate or inappropriate " timing or
location of activity (based on the teacher's expectations for the set-
ting). Example: 5a would be recorded when a child was painting during
art period (when painting was one of the expected activities). Painting
during "story time" or in an academic setting would normally be coded 5b.
The code b represents behaving in a certain coping category at the
"wrong" time or place. What is '"'right" or "wrong" is based on the values
and goals of the teacher or authority responsible in a given situation.

A child might be sharing with another child in an integrative manner
(7) some bit of information the teacher regarded as highly inappropriate.
It would be coded as 7b since it was an integrative act of sharing occur-
ring at the "wrong" time in the ''wrong" place, from the point of view of
the teacher.
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CASES Computation Work Sheet

School Teacher Observer Date
Subject (Child's code name) Setting

CASES £ STYLE A 1 STYLE B 4

1 2 5b

2 3b | 6b

3a
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Appendix B
Fact Sheet for Interviewers

Education Improvement Program and Head Start

We are trying to find out about the children in this area who are five
years old and younger. Classes operated by Operation Breakthrough's Head
Start Program are available during the summer for children old enough to
enter school next year. Classes operated by the Education Improvement Program
are available in the fall for 2-year-olds and 5-year-olds.

(Give interpretation according to the inte;ests of the informant and ages
of the children. Try to fill the survey sheet whether there is an interest in
the program or not.)

The Education Improvement Program has classes during the regular school
year. The purpose?is to teach children things they can learn at an early age
that will help them later in school. The children from Edgemont will be trans-
ported either to Southside or Pearson Schools in the afternoons (1:00 to 4:30).
Only a certain number can be enrolled and parents will be notified if the
child is accepted.

Summer Head Start is an eight-week program from June 20th - August 12th,
and held in the mornings from 8:30 - 12:30 at Scarborough Nursery, St. Mark's
Nursery, and St. Luke's Kindergarten. Transportation will be provided if needed
and arrangements made usually for transportation to the nearest center. A

morning snack and mid~day meal will be provided. (See application for more

details.)
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10.
11.

EIP Survey

Area
Date
Interviewer
Child's Name Age Sex Birthdate
Address _Phone Race
Mother's Name Father in home
separated divorced widowed other
Siblings:
Name Sex Birthdate School
1)
2):
3)
4)
5)
6)
7)
8)

Who else lives in household?

Father's Name

Where does he work?

What does he do?

Who cares for child?

Is mother working?
What type of
Mother

Level of Education:

What type of work?

work has she done?

Father

Are you interested in your child participating in the Program?

Worker:

environment, appearance of home, or anything outstanding about this contact.

Please comment briefly (onback of sheet) on impressions regarding

-94-



12.
13.
14.
15.
l6.
17.
18.
19,
20.
21.
22.

(Revised January 1968)
Social Worker

Informant

EIP Family Research Schedule

Name Date
Sex Race Religion Birthdate Verified on
with ' (Birth Certificate or Hospital Record)

Address (Year):
Address (Year):

Emergency contact:

Relation to child Address

Nearest telephone

Family Constellation:

Person(s) responsible for EIP. child: Relation
Mother Age Place of Birth
Last grade completed _ Age of completion ____Present occupation
Occupational rating (Warner Scale) ' Length of time on job
Job stability rating
Marital Status: Married __ No. of previous marriages_ Separated
Divorced __ Widowed __ Never Married __ Unknown
Father Age Place of Birth
Last grade completed  Age of completion__ ___Present occupation
Occupational rating (Warner Scale)  Length of time on job
Job stability rating
Marital Status: Married____ No. of previous marriages _Separated
Divorced__ Widowed ~_ Never Married _ Unknown__
Children (in and out of the home, oldest first):

Name Sex Age Occupation or School Birthdate
1)
2)
3)
4)
5)
6)
7)
8)

-95—

Lieh
)

[N
Lter




23. Give the names of children behind in grade lewvel:

1) Years behind
2) Years behind
3) Years behind

24, Others in household:

QOccupation or School

Name Relation Age Sex and Grade
1)
2)
3)
4)
Family Income:
25,
Monthly Father Mother Other Welfare Total
26.
Monthly Father Mother Other Welfare Total
27. '
Monthly Father Mother Other Welfare Total

28, Social Work estimate of how family manages on income:

29. Attitude expressed about income:

Housing:
30. Neighborhood: Very good Good Fair Poor Very Poor
31. Family Housing Conditions: Very good Good Fair Poor Very Poor
32. Housekeeping: Very good Good Fair Poor Very Poor
33. Buying Home____ Renting ___ Cost per month
34. Living with relatives at no cost____ Number of Rooms____
35. Type of Housing: Single _ Apartment ___ Public Housing Other
36. Year Type

37. Year Type

38. Year Type ‘ |
39. Home Furnishings: Good Fair Poor |
40. Is there an outdoor place for play: At home? __ In the neighborhood?
41, Note presence of the following equipment or materials in the home: Telephone
42, T.V. Radio Car Kind of heating unit___ Cooking umit
-96-




43.
44,

45.

46.

47.

48.

49.
50.
51.

52.
53.
54.
55.
56.
58.
59.

60.
61.
62.
63.
64.
65.
66,
67.
68.
69.
70.

Washing machine Iron Children's books Toys Adult books

Magazines Newspapers Phonograph - Other

————t 5T et

Description of Family Organization:

Intact Extended One parent Common~-law marriage One parent with
one or more relatives Unknown
Rate family communication patterns with non-authoritarian individuals and

institutions: Excellent Good Fair Poor Unknown

Rate family communication:

Excellent Good Fair Poor Unknown

Rate intra-familial communication patterns:

Excellent Good Fair Poor Unknown

Indicate your impressions of how the family is managed:
a, Father major decision maker

b. Mother major decision maker

c. Relative major decision maker

d.. Shared responsibility by father and mother___

e, Unknown

Agencies and institutions involved with the family? Yes No

Date Agency Worker
Date Agency Worker
Date Agency Worker
Date Agency : Worker

Check major social contacts for the family: (Describe)
Kinship groups, specify and describe

Neighbors and friends

Church attendance

Sunday School for children
Church activities

PTA or school activities

List group memberships:

Travel:

Others:

Are there indications of personal and/or social problems in the family such as: '

Behavioral or psychiatric symptoms

Peer relationship problems
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71. Prison record

72. Severe marital conflict

73. Continuous loss of employment

74. Marked lack of household organization
75. Illiteracy

76. Other 77.

78. Describe briefly specific problem(s) of family members that have been identified.

The Development of the Education Improvement Program child:

79. Mother's pregnancy: Planned Unplanned Normal _ Complications

e

80. Describe anything mother feels was special about pregnancy and/or birth

81. Child's place of birth Birth weight  1lbs.  oz.

82. Did mother have assistance during her convalescence with care of infant?
83. Who assisted?

84. Note any statements regarding the beginning mother-child relationship

85. Father's attitude and relationship

86. Other  family members

87. Who cared for the child in years prior to enrolling in the EIP Program?

88. Describe handling and care of child

89. Breast fed Bottle fed Crying in early infancy_ _Age taken out of parent's

90. bedroom . Does he now have a room of his own? If he shares, with whom?

91. Was child allowed to move freely as an infant? Kept in play

pen? .

Games played

LRSS

92. Was talked to_ Sung to _ Read to Early toys

— T e T ———

93. Walked at _Began talking: Words Sentences

~98-
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9.
95.
96.

97.

98.

99.
100.
101.
102,
103.
104.
105.
106.
107.

108.

109.

110.

Toilet training initiated at age  Complete method used

Dry at night

Parents'description of child's personality (Mood, temperament, how parent
feels child handles his feelings)

Would you describe him as having an average amount of dependence?
Too dependent Independent Too independent

How does he handle separations from mother or surrogates?

Describe sibling relationships

Describe peer relationships

Activities: What does he like to do?

What does he like for you to do with him?

Does he have chores assigned to him? Does he like books?
Is he read to? Does child have a schedule for daily activities
Describe

Child's Health

Did this child receive well-baby care? Where? How long?
When was he last seen by a doctor? Has he ever received a dental examina-
tion? When was the last one?
History of Health Problems:
Year Disease or Symptoms Treatment
Has EIP child had immunizations for smallpox typhoid red measles
polio tetanus diptheria Where? When?
-99—~
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111, Family Health (If all members considered in good health, please indicate)
Name Condition Medical Care

112, List social work interventions with family members:

Name : - Date

Intervention

Qutcome

Name Date

Intervention

Qutcome

Name Date

Intervention

Qutcome

Name Date

Intervention

Qutcome
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Test of Goodness of Fit of Distribution of I.Q.
Scores of Randomly Selected, Female Control Subjects at End of Project

Proportion

IQ
110.5 - 113.5 +
107.5 - 110.5

104.5 - 107.5

2.63
1.85
0.52

.42
1.85
2.02

.25592
.06372
.06972
.07323
.07488
.07323
.06972
.06372
.05658
.04807
.03985
.03155
.02440
.01801
.03745

MNOo~

Post-test

101.5 - 104.5

O
[N o]
o~

LI S

" NN

NN
o o\ O

n NN wn
L] . L]

AN O O

O O\ 00 0O

1.39
2.94
0.01

1.39
1.16
0.91
0.71
0.52
1.09

86.5

83.5 -

83.5

80.5 -

2.36
0.52
3.37

80.5
77.5
74.5

77.5 -
74.5 -
71.5 -
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71.5

68.5 -

-

24.28%

1.00005 29.00
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