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INTRODUCTION

The purpose of this final report is to present Battelle
Columbus Laboratories' principal findings for the OEO Experiment in
Educational Performance Contracting. This report represents an inte-
gration of analysis results preseated in Battelle's Interim Report¥*
with results from additional anal—’ses performed since that time.

This report is divided into eight sections:

(1> Description of The Experiment

(2) Description of The Technology Company Programs

(3) Description of the Target Population

(4) Achievement Measures

(5) Testihg Procedures and Conditions

(6) The Data-Analysis Method

(7) Results and Conclusions: Technology Company Sites

(8) Results and Conclusions: Inceﬁtive Only Sites.

In section one (Description of Experiment), the goal of the
experiment is outlined, along with a summarization of the more important
characteristics of the experimental design and experimental procedures.

Section two provides an overview of the technolog&wéompany
programs, in terms of personnel utilized by the companies, curriculum
and materials, and the incentive systems and strategies used.

Section three presents descriptive'information cn some of the
more imporcvant variables characterizing the socioeconomic status, social
and home background, and achievement levels of students who participated
in the experiment, so as to afford the reader a description of the type
of student for which the results and conclusions of this study apply.

In section four (Achievement Measures), a summary is given
of the criteria employed for the selection of achievement tests used

to assess program impact on student learning, along with a brief

* Interim Report on The Cffice of Economic Opportunity Experiment in
Educational Performancé Contracting, January 29, 1972. Battelle,
Columbus Laboratovries, 505 King Avenue, Columbus, Ohio, 43201.

t
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“escription of the tests selected. Section five, then, outlines the
design and procedures " 2d to adminster the selected tests, followed
tv & summary of the testing conditions for both the pre- aﬁd posttesting
phases.

Section six outlines the method used for the analysis oi
student achievement test data, and the rafionéle for the analysis
method employed. This section will be of most benefit to a reader
with basic training in statistical methodology. However, section six
will also provide the non-statistically trained reader with a general
orientation to the analysis methodology employed and the rationale
for the use of this method. |

Section seven of the report presents the principal results
and conclusions concerning the impact of educational perfbrmance
contracting on student achievement in the eighteen school districts
that contracted with private educational technology companies. In the
last section of the report, results and conclusions are presented
for the two "Incentives Only" sites (Stockton, Caiifornia, and Mesa,
Arizona), where performance incentive contracting was implemented
without the use of a private educational technology company.

Sections one, two, four, and five as outlined above contzin
essentially the same contenﬁs as were in Battelle's Interim Report.
Section three (Description of the Target Population) is expanded,
providing additional information on experimental and control groups
of students and differences in the characteristics of these two

groups. Sections six, seven, and eight are changed, reflecting additional

tasks performed since the Interim Report.

Several Appendices to the report are provided that contain
basic statistical data, so as to afford the interested reader an
opportunity to examine and analyze detailed data not always presented
in the body of, the report, but which serve as a basis for the results

and conclusions presented.
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DESCRIPTION OF THE EXPERIMENT

In view of the inability of traditional educational methods to
narrow the gap between the academic performance of low-income, under-
achieviﬁg students and "average' students, and the increasing public
concern for accountability in education, OEO implemented an experimental
remedial education program in reading and mathematics during the
school year 1970-1971, This program involved federal support to
participating school districts for the subcontracting of remedial
teaching in reading and mathematics to private educational technology
companies. These private companies subcontracted with the schools on a
per formance incentive basis. That is, the companies were to be remunerated
for their services in proportion to the achievement gains of students
throughout the year.

Contracts were signed with two organizations to provide manage-
ment support for the implementation of these subcontracts, to provide
economic analyses.of the costs of the programs, and to provide an evalua-
tion of the educational achievement benefits obtained from each of the
programs. Battelle has performed the evaluation of the educational
achievement in the experiment. This section of the report includes a des-
cription of all facets of the experiment in performance-incentive remedial
education which are relevant to the analysis and evaluation of its educa-
tional outcomes, based upon testing during school years 1970-71 and 1971-72.

The general goal of this experiment was to determine how effec-
tive the innovative programs would be in producing significant gains in
the reading and mathematics skills of low-achieviug students from low-
income families. A general hypothesis that équld be stated concerning
the experimental programs was that low income, low-achieving students
receiving instruction in the experimental programs for 1 year in reading
and mathematics would show superior achievement measured by standardized
tests to that of similar students receiving normal school instruction
in the same subjects.

This experiment can be characterized as an effort to apply the

concepts and methodology of laboratory experimentation in a real-world
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setting, in order to test the research hypothesis. Clearly, the degree of
experimental "control" possible in a real-world setting falls far short of
that ohtainable in a pure laboratory setting. On the other hand, the
experiment represents much more than the unstructured collection of observa-
tional data in order to answer the main research question. Indeed, con-
siderable efforts were extended to achieve as much structure and control

as is possible in a real-world environment, in order to provide a wvalid

test of the research hypothesis.

As with most field experiments, compromises had to be made in
the experimental design which made the testing of the research hypcthesis
difficult. The most notable was the nonrandom assignmewut of studénts
into the experimental and regular school classes. Random assignment of
students was impossible, given the size of the experiment. However,
efforts were made to select students for experimental and for regular
instruction in a way so as to achieve a "match" between the two groups of
students on several important variables affecting student performance,
Thus, efforts were made to achieve comparable groups with respect to
entry level achievement of the students, and with respect to family back-
ground variables reflecting the socioeconomic status of students (e.g.,
family income level). Further, the design sought to measure several of
the pertinent variables affecting student performance, in order to
determine the comparability of students receiving experimental and regular
instruction, and for the purpose of taking into account in the analysis
group differences that might exist.

In order to accomplish the overall goal of the experiment, the
following experimental features were adopted by OEO:

(1) A large number of school districts, varying in size,
geographical location, rural-urban setting, and minority
group composition were selected to participate, in order
to provide a comprehensive test of the experimental programs.

(2) Programs were implemented in the same grades in &1l school
districts for the same number of student:, Grades 1, 2,
3 and 7, 8, and 9 were selected with enrollment generally
100 students per grade. In total, some 13,000 students
participated ir experimental programs and 12,000 in control
programs.
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(3)

(4)

(5)

(6)

The performance of students in the experimental programs
was compared with that of '"control" students within the
same school district receiving normal school instruc-
tional programs.

Experimental and control schools were selected within
districts with the objective of obtaining schools whose
student populations were matched on achievement
deficiency, family income, and minority group composition.

Sufficient numbers of students were to be selected to
enable the study of student characteristics which might
be related to student performance.

Technology companies (subcontractors) were selected to
represent a variety of educational technology and
approaches.

Selection of School Districts

From a pool of over 200 school districts that had expressed

interest in the OEC performance-incentive remedial‘education experiment,

163 replied to an OEO invitation to participate in the experiment. Of

these, 77 made formal application to participate. In order to select

school districts, OEQO applied the following criteria:

(1)

(2)

(3)

(4)

(5)

Students had to come from "low-income" families,
according to ESEA Title I or OEQ criteria.

There had to be at least 100 students in each of
grades 1,2,3,7,8, and 9 deficient in reading and
mathematics achievement who could serve as an
experimental population and an equal number to serve
as a control population.

There were recent (1968-69 or 1969-70) valid and
reliable achievement test data available to facilitate
the assessment of student populations within the
schools of the district who could serve as experi-
mental and control groups.

The school district had some familiarity with performance

contracting.

The school district showed no evidence of having political,
social, or econcmic problems that might interfere with
the implementation of the experiment.



Of the 77 school districts that applied, 18 were selected for participation,

as listed below.

e Anchorage, Alaska @ Hammond, Indiana Portland, Maine

°
e Athens, Georgia @ Hartford, Connecticut e Rockland, Maine
e Bronx, New York e Jacksonville, Florida @ Seattle, Washington
® Dallas, Texas e Las Vegas, Nevada ® Selmer, Tennessee
© Fresno, California e McComb, Mississippi e Taft, Texas

® Grand Rapids, Michigan e Philadelphia, Pennsylvania e Wichita, Kansas

The districts were selected to be representative of the many different

types that contain low-income, low-achieving populations in the United States.
As can be seen the 18 districts included 4 large urban school systems

(Bronx, Philadelphia, Dallas, and Seattle), plus several middle-size urban
systems. Smaller and rural systems were represented By Athens, M:2Comb,

Rockland, Selmer, and Taft,

Selection of Technology Companies

Thirty-one technology cowpanies applied to participate in the
experiment in response to a competitive request for proposals issued by OEO.
Six firms were seiected. The instructional approaches cf these firms
varied by relative emphasis upon hardware, incentives, or curricular soft-
ware and teacher training methods. The firms were

(1) Alpha Learning Systems, Inc.

(2) Singer/Graflex, Inc.

(3) Westinghouse Learning Corporation

(4) Quality Educational Developmeht, Inc.

(5) Learning Fcundations, Inc.

(6) Plan Education Centers, Inc.

An attempt was made to have each company instruct as many different sub-
populations of students (e.: ., white, black, Spanish-speaking, etc.) as
possible. Consequently, each company was assigned to work in widely
varying districts. With 18 districts in total, each of the 6 companies
was assigned to work in 3 districts.

These 6 companies provided a range of educational approaches.
Their diversity is described elsewhere in this rgpbrt (Reference Section

on Description of Experimental Programs).
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Selection of Schools and the Creation
of Experimental and Control Groups

Within each selected school district, an effort was made to
identify schools which could provide 100 students in each of six grades
(1,2,3,7,8 and 9) for the experimental greups. In three of the districts,
this requirement was reduced to 75 per grade, so as to include smaller
districts “n the study. Students had to be deficient in reading and
mathematics skills, from low-income families, and be representative of
minority groups within the district. Usually at the primary level, more
than two schools had to be selected to provide the 100 students in each
of grades 1, 2 and 3. This was because of the normal small size of such
schools. At the secondary level, one school frequently could be selected,
although in some cases :.ore than one was necessary to provide the

tesignated experimental populations.

The basic design called for a comparison of experimental (E)
students receiving the innovative instruction with control (C) students
receiving normal instruction in other schools within the same districts.
The control students were designated in different school buildings in order
to prevent any confounding of E versus C comparisons by having the effect
of the experimental programs 'rub off" or become assimilated through
adjacent classrooms. Control schools, too, had to have a population of
100 low-achieving students from low-income families in each of grades 1,
2,3 and 7,8 and 9. |

In order to measure any '"rub off" effect in the experimental
schools, an additional 50 students in each of the six grades were desig-
nated as '"'comparison" students. These students were tested with the
experimenital students and were also to serve as a replacement pool for
students who might leave the experimental programs' during the year,

A fourth group was also established in some districts. Where
the district already was operating another special reading and math program,
OEO offered to test those students and compare them with other éroups in
the experiment. These wetre known as ''Special Treatment" groups. They
were found in Grand Rapids, where two other non-OEO performance contracts

and one special school project were opérated, and in Hartford.
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Since the comparison of the performance of E and C students was
of primary interest, the selection of individual schools within a district
focused on these populations. Criteria employed for the selection of E
and C schools were

(1) The schools had to be ESEA Title T designees, or,
if not, at least 80% of the students to be in the
project had to meet at least the Title I criteria.

(2) The schools had to be among the most academically
deficient Title I schools in the district.

(3) There could be no other '"special programs" in reading
and mathematics within the particular schools that
could affect the progress of groups in the experiment,.

(4) As stated, E schools had to contain 100 academically
deficient students per grade (75 students per grade in
three predominantly rural districts) and at least one-
half again as many academically deficient students per
grade who would be available as replacement students
(the comparison group). In C schools, 100 academically
deficient students per grade (75 students per grade in
three predominantly rural districts) had to be present.

The process of selecting schools as experimental and control
‘within a district was based upon an analysis of their relative deficiencies
in reading and math as shown by the districts' testing data. These were
the data required to be presént for a district to be considered for inclu-
sion in the experiment. During the summer, a subcontractor to the manage-
ment support contractor arrayed the district test data to show the relative

ranking of Title I eligible schools in reading and math achievement.

Generally speaking, the most deficient school or schools were selected as
the experimental school(s) and the next most deficient as the control
schools., 1In large districts where there was sometimes a substantial choice
of schools, the selection was affected by the presence or absence of other
special programs in them, the receptivity of individual schools to being
included in the.experiment and the relative efficiency with which the
required number of experimental and control students could be accumulated
in them. For two of the smaller districts, Rockland and Taft, the control

schools had to be selected in an adjoining district.

f
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Selection of Students

Once experimental and control schools were sélectéd, students
within these schools were selected into appropriate groups in a similar
manner. The management support contractor arrayed reading and math scores
of individual students by school to show the lowest achieving first, the
next lowest achieving, etc. The student scores were shown in terms of
decrements below grade level, i.e., the number of grade levels (in
tenths) each student was behind his expected grade.placement at the time
of testing, as shown by previous years'’ testing downe by schools. Within
each experimental and control school, the lowest achieving students were
selected first, in order, up to the required number of students per
school. 1In those cases where previous scores in both reading and math
were available for a student, an average of the two scores was taken to
establish one decrement upon which to rank the students.

In the case of comparison students within the experimental
schools, the next 50 lowest achieving students were selected after the
100 experimental students had been selected. Membership in the special
‘treatment groups was determined by student designation through other
means into the special programs.

It was not feasible to follow the basic student selection
process described above in every case. The basic lists of students for
selection were made up during the summer preceding the school year, based
upon already existing test data. Several changes usually occurred in
each grade in districts because some students moved from the school.
in such cases, repiacéments were designated locally after school had

begun. In other cases, if previous year's test data were not available,

teacher recommendations about low-achieving students who could
benefit from the program were used to place students. This occurred
frequently in Grade 1, where previous test data were usually lacking.
Therefore, recommendations from kindergarten teachers, any readiness
data and eligibility based on low-income status were used to place

first-grade students. 1In general, supplemental means to identify
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students for experimental and control groups were used extensively in
some districts with high mobility rates; however, the pre-drawn list
of students formed the basis for selection decisions in most school

districts.

Experimental Procedures

Evaluation of the effectiveness of the experimental programs
has been accomplished through standardized testing conducted at the
beginning and end of the 1970-71 school year. One standardized test
was administered toc experimental, control and other gfouPs in each
grade.* Pretesting took place within 10 days of the start of school
and posttesting commenced 15 days before the end of school. For
posttesting, an alternate form of the same pretest instrument was used.**

In addition, "follow-up" testing was accomplished in selected
sites and grades within sites during the late.fall of the current
(1271-72) school year, using the same test instrument. Both previous
experimental and control group students were tested in these sites.
Sites and grade levels within each site where follow-up testing was
accomplished, along with the criteria used for selection of these sites
and grades, are given in the Results Section of the report.

Evaluation of the experimental programs is made mainly in
terms of experimental versus control group test achievement. However,
additional comparisons are made with the comparison and special
treatment groups, when achievement data are available for these groups.
Raw score units are used as the main basis for this evaluation as
opposed to grade equivalence units. This is because raw score units;
while less meaningful to the casual observer, do not possess psychometric

distortions which might affect the results of statistical analyses.

* Comparison group posttesting was done only in selected sites and
grades, due tc the absorption of comparison group students into the
experimental group, at several grade/sites. Sites and grades where
compar1son groups were posttested are glven subsequently in the

esults Section of the report.

*%* An exception to this occurred in Grade 1, as described subsequently
in the section on Achievement Measures. '
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For purposes of payment to technology companies, experiment:l
students only were administered the reading and math portions of an
additional standardized test, on a pre- and post-basis. "Each child was
assigned randomly to take one of three tests in use for each grade and
subject and took an alternate form of the same instrument for a posttest.
Payment to the contractors was based upon experimental student gains shown
between these pre- and posttests, measured in grade equivalents.

It is important to keep the distinction between evaluation and
payment testing in mind. Evaluation testing is used to compare the achievement
of experimental to control students, measured in raw score points on one set
of instruments. The evaluation analysis is less in terms of zzin for the ox-
perimental students than it is the comparison of achievement _z=—w=l1 for E
and C students at the end of the year, with the pre-test beinz unly one con-
t. Zbutor to that status. Payment testing, on the other hand1 agsured gziz
on a pre-post basis in terms of grade equivalents.for éxperi:e:tal students
o'y as a basis for contract settlement. Battelle has not anz.yzed payment
test results, since these results do not contribute to the ev._uation analysis.

In addition to éontractor payment based on gains in szandardized
tests, up to 25 percent of contract payments was based upon students'
performance on interim tests oriented to the curricular objectives of each
company. These tests were given at five times during the school year, in
each grade. Although useful for payment purposes, the interim tests were

not used for evaluation, because of the multiplicity of tests and objectives

involved.

Finally, for evaluation Batteile's Columbus Laboratories
distributed a Parent Questionnaire in early 1971 to all parents of the
students in all groups. This questionnaire contained items concerning
the attitudes of parents toward education in general and toward special
education programs, the educational future of their children, and
information about the educational, occupational and financial status of the
parents. The results of this questionnaire are summarized in subsequent
sections of this report. In addition to the Parent Questionnaire, informa-
tion on the race, sex, age, and school attendancél(1970-71 and 1969-70) of
experimental and control students which had been- kept by local project

personnei was made available to Battelle for the evaluation analysis.

P
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The Incentives Only School Districts

In order to provide an assessment of performance incentive
contracting without the use of a private educational technology company,
OEO contracted with two school districts to sponsor "Incentives Only"
projects. The districts were Mesa, Arizona, and Stockton, California.
Each of the districts subcontracted with its local educational
association to test the use of incentives in regular classrooms.

Apart from the incentives, all other aspects of the curricula and
classroom projects were largely unchanged.

The local educaticual associations signed ihcéntive contracts
which specified ‘hat the amounts to be earned were dependent upon gains
achieved on stancardized tests used for payment. The disposition of
funds earned, whether to reward the students or the teachers themselves,
was left to the local educational association. In both Mesa and
Stockton, most of the initial spending was to provide incentives to
students, not to reward teachers. However, incentive payments to
teachers will be made.

The hypothesis underlying these two programs was that low-
income, low-achieving students instructed for one year by regular
school techniques to which the use of incentives had been added
would register better achievement on standardized tests than a similar
control group of students not receiving the incentives. As with the
eighteen technology company sites, the control students were usually
designated in different school buildings in order to prevent any
confounding of experimental versus control comparisons by having the
effect of the experimental programs "rub off'" or become assimilated
through adjacent classrooms. The experiment was t> be conducted
within each of Grades 1, 2, 3, and 7, 8, and 9, with approximately
100 experimental and 100 control students in each grade. Experimental
and control students within each grade were given standardized
achievement tests at the beginning and end of the school year, in

order to evaluate program impact on student achievement.

¢
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In the above basic matters of design, the two projects at
Mesa and Stockton were similar to the projects iﬁ the othgr eighteen
districts involved with private educational technology companies. Also,
the standardized achievement measures used for evaluation and payment
testing were the same as for the technology company sites, as well as
th2 same basic testing design and procedures for administering these
tests. ¥

The incentives only sites s:ould not be considerc i comparable
to the other eighteen in terms of tec.niques and results, kowever. The
"Incentives Only" districts were selezted later than the other eighteen
districts and pretesting there took f.ace more than one month aftef
school began. Unlike the eighteen sites with perfcrmance -ontracts in
which innovative hardware, software, and incentives were z_1 being
“zsted, the Incentives Only'" distri:ts were testing only the use of
incentives added to regular class offerings. Unlike the eighteen
sites where OEO and the schools contracted for the entire educational
package, funds were provided only for the incentives, plus administrative
expenses. For the above reasons, results énd conclusions concerning
experimental program impact at Stockton and Mesa are given in a
separate section of this report. The reader is referred to another
report®* on Stockton and Mesa for a description of the’experimental
programs implemented at each site, description of the target population
involved, a summary of pre- and posttesting conditions, and interim

results and conclusions of statistical analyses.

* The one exception to this occurred at Mesa. where the junior high
students did not receive a payment test, but only the evaluation
test. '

*%*Interim Report on the OEO Experiment in Educational Performance
Contracting: The Incentive Only Sites. February 7, 1972. Battelle,
Columbus Laboratories, 505 King Avenue, Columbus, Ohio, 43201.

<
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DESCRIPTION OF TECHNOLGGY COMPANY EROGRAMS*

In this section, a generai summary is giveniof the six
technology company programs. To facilitate comparisons between the
programs, each company program is described with respect to:

(1) personnel and training, (2) curriculum and materials, and (3) use

of incentives,

Alpha Learning Systems, Incorporated

Personnel and Training

Alpha trained and supervised teachers that were employed by the
public schools, along with paraprofessionals from the community, to carry
out their program. The company worked with teachers already assigned to
the target schools selected for the experiment, training them in instruc-
tional and contingency management, flow charting, and the development of
individualized programs.

Alpha was the only company utilizing teachers employed by the
schools; in the other five companies, the teachers were employees of the

company.

Curriculum and Materials

An oral~phonics approach was used for beginning reading. The
program combined the Miami Linguistic Series, Language Master Series,
McGraw-Hill Sullivan Series and some special materials developed by the
Southwestern Educational Cooperative Laboratories. Once basic reading

proficiency was established, greater emphasis was placed on written

* Summarized from the "Final Report to the Office of Economic Opportunity:
Performance incentive Remedial Education Experiment”, August 31, 1971,
Education Turnkey Systems, Inc., Washington, D.C. 20036.
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programs--e.g., SX& language labs ==d the Economy Series. The beginning
math prozram consisted primarily of TMI-Grollier, progressing to Addison-
Wesley. The junicr high progrems :onzained the same basic materials, but
were exranded to :-clude SRA's Ze:iing for Tnderstanding and Reader's
Digest Skill Buz. =rs. Alphe used 2 wide range of individualized, self-
paced materials, z.1 of which are ava:labie ccomercially. Hardware was

kept to a minimum.

Use of Incentives

An explicit system of ccotracting between the student and teacher
for curriculum and available time was developed. Given a preparéd raﬁge
of tasks for one day, the student determined the order in which he performed
the tasks and the reinforcements he would experience upon completion of a
prescribed proficiency in each task. Alpha employed both intrinsic and
téngible incentives with the students invol#ed in the program. The former
coiisisted of free time in which the student could do as he desired. A
"free room" stocked with items the student enjoyed was made available.
Greater lcvels of student learning efforts were rewarded by tangible incen-
tives via macro contracts. These were in terms of money or additiomnal free

time.

Learning Foundations, Incorporated

Personnel and Training

Learning Foundations hired local individuals to serve as project
"administraters'" and program ''supervisors'". Paraprofessionals were used
extensively to produce a supervisor-student ratio of one to five in the
elementary scheol and one to seven at the secondary level. Originally,
the "administrator', a certified teacher, was responsible for 600 students.

Other certified teachers were added later in one site because of political
and legal consideraticnms.

)
de
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Curriculum and Materials

Learning Foundatzz. :zlied heavily on the use of teaching
machines. The auto-tutor. v = :=>le-speed reader, EFI Card Reader, linear
tutor, and self-pacing aud. .r1al projector comprised the hardware.

The Craig program was used = =sively for instructional and testing pur-
poses. The Sullivan progrez -~ reading and math were also used con-
siderably in the Learning 7 - _:zions program. The other materials were
primarily learner paced anc == 2d to individualization of instruction.
All the hardware is commerc. .__— available.

Use of Incentives

There was a heavy emphasis on incentive in the Learning Foundaticns
program. Students were awarde: points for achievement in areas cof attendance,
speed, and comprehension. Thesz= points were in tiie form of play money which
could be used to "purchase" listed gift items. Some of the rewards further
reinforced the learning process--e.g., dictionaries, telescopes, etc. 1In

addition, bonus points were givan for greater learning and attendance effort.

Plan Educat-on Centers, Incorporated

Personnel and Training

Plan hired equal nucbers of professionals and paraprofessionals
locally for their learning centers. The Project Administrator was an
irdividual hired specifically for this projecc. Pireschool workshops

and inservice workshops were held to train the staff on site.

Curriculum and Materials

Plan's learning cenzscs were stocked with a variety of materials,
the largest of any of the systems proposed. Use of hardware was minimal.

In the Plan program, mather:z-- . was taught as a language, as a statement-
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generzating system. By combining the teaching of reading and mathematics,
especially at the early stages, and by interrelating vocabulary, sentence
structure and comprehension, Plan coordinated 1earniﬁg in both areas. The
Sullivan reading and mathematics materials along with SRA materials
constituted the main components of the total program. The materials were
largely learner paced and geared to individuslization of instructich.
There was some small group instruction, however, as Plan's program called
for grouping by disability for intensive instruction for short periods.

This was primarily tutoring by the paraprofessionals.

Use of Incentives

Plan did not provide teachers and students "tangible" rewards.
Rather, through careful diagnesis and prescription, the student would be
rewarded intrinsically as he progressed through the material. The extent
to which rewards for students were provided by teachers did not differ
significantly from those provided by other teachers in the system (e.g.,

verbal reinforcement, smiles, etc.)

Quality Edpcatgonal Development, Incorporated

Personnel and Training

Local personnel were used as teachers and aides in the Q.E.D.
program wherever possible. Individuals, not originally employed by Q.E.D.,
were hired specifically for this project as Project Administrators.

An equal number of paraprofessionals and professionals were hired and used.

Curriculum and Materials

Two programs were used to teach beginning reading--at two sites,
the Furguson ITA Program was used initially although later replaced; at
the other, the Evans Reading Program. The Sullivan Reading Program was

next in the progression. At the junior high school level, the Job Corps

31
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Grading Reading Selections were added. In mathematics for both elementary

and sécondary levels, Houghton-Mifflin's Modern School Mathematics:

Structure and Use Program was used in conjunction with the Stockton

Individualized Learning System.

Q.E.D. based their instructional systems on programs of proven
effectiveness although not widely used. This approach made optimum use
of inexpensive hardware for the presentation of materials and provided a
high teacher-machine to student ratio. A program of individually pre-
scribed instruction was used consisting of a placement system, pre~ and
post-tests, and individualized materials enabling the child to progress
at his own rate. As gaps appéared in the existing materials systeﬁ, Q.E.D.
created individualized, self-paced materials designed to modify or supple-

ment the curriculum.

Userof Incentives

Contingency management as a direct application of reinforcement
technology was utilized by Q.E.D. in the fdllowing way. The students were
issued "credit cards" enabling them to receive points to their credit as
they achieved various modes of success. They could thgn acquire articles
from a "catalogue store" or "buy" time to pursue a preferred-activity.
Rolls of tickets as one might find at an amusement park were also used

for this purpose.

Singer/Graflex

Personnel and Training

Local professionals and paraprofessionals were employed at a
ratio of approximately five to two. Leadership and supervisory positions
were filled by Singer/Graflex veterans with the.majority of the project
staff hired locally. An intensive training program for all staff at the
beginning of the project was considered esséntial, and periodic training

sessions were conducted throughout the term of the contract.
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Curriculum and Materials

Singer relied heavily on the Job Corps Reading and Math Programs.
The Sullivan Reading Program, SRA materials, and the Sullivan Math Program
received special emphasis. In addition, the Singer Right to Read Program
was used. Some audio-visual materials wefe utilized. These included
filmstrips, tapes, controlled readers and language masters. Singer usead
commercially available materials in whole or in part depending upon the
needs of the student. They were largely learner paced, based on individualized

instruction.

Use of Incentives

The Singer approach called for intensive use of incentives.
Achievement certificates and emblems were awarded. Students were encouraged
to accumulate achievement points and bonus achievement points to exchaunge
for catalogue merchandise. At the secondary level; achievement was reward-
ed with free time in which the student engaged in an activity of his choice.

Initially, social behavior was stressed and rewarded, e.g.,
proper use of the materials, cooperation with the instructors, etc. The
emphasis then shifted to the reinforcement of appropriate learning behavior--~
the satisfactory completion of an assigned lesson. In the beginning,
tangible items for all the students were used extensively. Later in the
project, especially at the secondary level, intangible rewards such as
free time to play games, movies, a trip for free hamburgers and milkshakes

were stressed.

Westinghouse Learning Centers

Personnel and Training

The program staff was composed of a combination of certified
teachers and paraprofessional aldes. Irn addition, a Center Manager was
employed at each location to serve as the overall supervisor. The center

staff and aides were recruited from the lccal community. The professionails
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in some cases, were former school teachers, and the aides were chosen on

the basis of their potential for establishing rapport with the student
population. All staff members were trained in the operation of the instruc-
tional system by Westinghouse perscnnel. Periodic training was also con~

ducted throughout the duration of the project.

Curriculum and Material§

To teach beginning reading, Westinghouse relied primarily on
the BRL Reading Readiness Program. The Sullivan Reading Program followed
and was used in conjunction with SRA labs .nd Charles Merxill materials
as the main components of the reading program. For arithmetic, the
Sullivan Basal Mathematics Program was heavily relied upon, supplemented
by workbooks and audio-visual instructional materials when needed.
Westinghouse's instructional sequence intended to teach specific
skills, using portions of commercially available materials. The curriculum
included materials that were designed to be self—instructional, learner-
paced, and those that taught the skills outlined in the curriculum. Also,
the use of instructional hardware was observed in the Westinghouse system.
For the most part, standard cassette tape players with headsets and reel-

to~reel tape players were required for use with certain materials.

Use of Incentives

The contingency management motivational method employed in the
operation of the Westinghouse program was characterized by contingency
contracts——a daily agreement between the staff and the student stating
pro2isely how many prescrited instructional sequences the student would
coaniete in order to earn some free time. Implementation of this design
involved the designation of twoc areas in the classroom-—-one area being a

study area; the other, an activities area.
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Tabular Summary

Some aspects of the experimental programs are summarizad in

tabular feorm in Table 1 on the following page. The table shows, for

each technclogy cempany, percent of paraprofessionals employed,
student-staff ratios, and type of incentives and instruction used.

Both teachers and paraprofessionals are included in the student-staff

ratio calculations.
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DESCRIPTION OF THE TARGET POPULATION

The major purpose of this section of the report is to present
descriptive information concerning some of the more importani variables that
characterize the sociceconomic status, social and home background, and
achievement levels of students who participated in the experiment. Of
particular concern are family income and achievement levels of students,
since the experiment was directed toward "low achieving' students from
"low income" families. However, descriptive data are also presented on
the racial composition of students in the study, along with the educational
and occupational status of the students' families, in order to afford the
reader a more complete description of the type of student for which the
results and conclusions of this study apply. |

In this section of the report, achievement level data are taken
from the pretest administration of the evaluation test, to characterize
the entry level achievement of students parﬁicipating in the study. The
racial composition of students was obtained from student locator cards,

a system of student characteristics maintained by the Project Directors
at each site, Data on family income, and educational and occupational
status of students' parents, were secured from a family background
survey, consisting of a questionnaire sent to students' parents (de-
scribed below).

Data ar~ presented separately for experimental and control
groups, so as to show differences between the two groups. The imple-
cations of these group differences for the analysis, along with the
methodology for taking into account group differences, is treated
subsequently in the analysis sections of the report.

Data are presented for students who were in the experimental

or control group for the entire school year®*, These full-ycar students

* Table A-1l, Appendix A, gives the number of full year students, by
gsite, group, and grade.

o)
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constitute the basis for the analysis. Sufficient achievement test data
were not available for separate analyses of 'dropouts', or students
entering the experimental group program after its onset. However,
descriptive data characterizing the initial entry achievement level of
dropouts is given at the end of this section, to serve as a basis

for comparing students who remained in the program the entire year

with those who dropped out.

Securing Family Background Information

A family background survey was implemented during the month
of December, 1970, for purposes of gathering parent attitudinal and
socioeconomic data. A total of 27,018 participant identified question-
naires were delivered to each of the twenty project directors for program
participants identified in Battelle's master file. An additional 100
questionnaires were sent to each site for student replacements to the OEO
experiment who were not identified previousiy for Battelle in the original
master list. Additionally, a Spanish version of,ﬁhe questionnaire was
prepared by Battelle and sent to those sites requesting dual forms:

Grand Rapids, Stockton, and Bronx.

The method of delivering questionnaires to parents was as
follows. First, site Project Directors distributed the questionmnaires
to teachers of the students in the study. The students were then in-
structed to take the questionnaires home to their parents. Parents then
filled out the questionnaire in accordance with enclosed instructions, and
then returned the questionnaire directly to Battelle. As part of the
instructions, parents were assured that their answers to the questions
would be treated in a confidential manner, with only concerned Battelle
staff members seeing their responses.

Two methods of follow-up were used. First, four days after the
questionnaires, were distributed to students, each student received a
reminder card, which they were instructed to take home to theip parents.
The card "'reminded" parents of the significance of the study, and again

asked for their cooperation in responding to and returning the question-

naire to Battelle.
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The second method of follow-up consisted of sending out a
second wave of questionnaires to identified non-respondents, again using
the "student delivery" system. This second wave was sent out approxi-
mately three weeks after the first questionnaire was to have been returned
to Battelle.

Table B~1 (Appendix B) presents data relative to the return
rate of parents, including all follow-up efforts. Data are presented
for each site, and for each group and grade within each site. Return
rates are calculated on the basis of the student population in the
experiment at the time questionnaires were received at the school
district.

Inspection of these data show variability of return rates be-
tween sites, grades, and experimental versus control groups: However,
return rates on the order of 40-50 percent are nat atypical, and
represent a rate usually considered normal for the method of survey
implementation used in this study. Nevertheless, this leaves missing
data for at least 1/2 of the students' families. Return rates are
discussed below, where rates are given for full-year students on the
particular variables of family income, education, and occupation.

Appendix C presents a copy of the Parent Questionnaire sent
to students' families., 1Items 32, 22, and 28 in the questionnaire were

the basis for the income, educational, and occupational data,

Characteristics of Participants

Race, Education, Income, and Occupation

As stated previously in the '"Description of Experiment'" section,
many different types of school districts were selected to be in the
experiment, geographically scattered across the United States. This
diversity is reflected in wvariations of student characteristics from

site to site, expecially with regard to race of the student, and family
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income. For example, for race, there may be one, two, or three pre-
dominant races represented by students at a particular site, and the
race(s) which predominate vary from site to site. Consequently, for
race and income, descriptive information is given on a site by sirt
basis only,

Educaticnal and occupational characteristics of students'
families also varied from site to site, but to a lesser degree than
for income and race, Consequently, both site by site as well as data

aggregated across sites are presented for these variables,

Race of Students. Table D-1 in Appendix D shows the per-

centage distribution of race, for each technology company site, and for
experimental and control groups within a site., For each site, data
given are for Grades 1, 2, 3, 7, 8, and 9 combined, for full-year
students, Also given is the sample size on which these race data are
based, i.e., the number of full-year students for which data are
available, Finally, a "response rate" is given, which is the percent-
age of full-year students for which race data were available.

Response rates for the race data are generally high, most
frequently being in the high 90's, as inspection of Table D-1 shows.
However, for the control groups at four sites (Hartford, Philadelphia,
Rockland, and Taft), race data were not available from the sites,

Inspection of these data show differences between experimental
and control students in racial composition within sites. Thus, of
the 14 sites for which race data were available for both experimental
and control groups, for 10 of these sites the percentage of Whites in
the control group is higher than thz percentage of Whites in the experi-
mental group. The differences in these percentages is often quite
marked. For example, at Anchorage, 91 percent of the control group is
White, whereas only 54 percent of the experimental group is White. As
another example, at Hammond, the percentége of Whites in the contrcl and

experimental groups is 87 and 57 percent respectively.
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Inspection of the data in Table D-1 also reveal appreciable
variability in racial compositi-n 2I "he student population from site
to site. This is illustrated inr: Table 2, which lists the predominant
.races for each site, for the experimental and control groups. 'Pre-
dominant" races are defined by listing those races (or that race) that
accounts for at least 85 percent of the students, by taking the most
frequently occurring race, the next most frequently occurring race,
etc,, until at least 85 percent of the students are accounted for.

Within the experimental and control groups, races are listed (from left
to right) in the order of decreasing dominance. _

Inspection of Table 2. shows that in eight sites, theregwas
only one predominant race. In four of these eight sites (Dallas, Hartford,
Jacksonville, and Philadelphia), the Black race predominated; in three
other sites (Portland, Rockland, and Selmer), the White race predominated;
in one site (Taft), a predominénce of Mexican-Americans is shown.

In seven of the éites, Blacks and Whites predominated. These
seven sites were Athens, Grand Rapids, Hammond, Las Vegas, McComb, Seattle,
and Wichita. In Anchorage, Whites, Eskimos, and Blacks accounted for at
least 85 percent of the students in the study; at Fresno, the population
consisted mainly of Mexican-Americans and Whites; and at Bronx, the
predominant races were Puerto Ricans and Blacks.

In summary, often marked diffe: snces appeared between experi-
mental and contrdl groups within a site in racial composition. Further,
across sites, a diversity of racial composition of both minority and
majority group membership was represented in this experiment, reflecting
the diversity of school districts selected t~ & in the study.

Family Income. Table 3 shows the median total family income

for parents of the experimental and control students, for each of the
eighteen sites in Grades 1, 2, 3, 7, 8, and 9, combined. Also shown is
the percentage of students' families having an income less than the

natignal average, by site and group (E or C).
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TABLE 2. PREDOMIN: " RACES OF FULL-YEAR STULENTS, BY SITE AND GROUP

|
|

— — ———— —

Site Experimental Group Control Group
Anchorage . White, Eskimo, Black White
Athens Black, White | White, Black
Bronx Pureto Rican, Black Puerto Rican, Black
Dallas Black Black
Fresno Mex. Amér., White Mex. Amer., White
Grand Rapids White, Black White, Black
Heomond White, Black White
Hartford Black ‘ -
Jacksonville ' Black " Black
Las Vegas Black, White White, Black
McComb Black Black, White
Philadelphia Black --
Portland ' White ‘ White
ﬁockland White -
Seattle White, Black White
Selmer White White
Taft Mex. Amer. -
Wichita Black, White ‘ White, Black
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Median incomes shown can be compared to the overall national
median income of $9,867%, as of March, 1971. All median incomes are
less than this nationwide median, with the exception of Anchorage, which
shows a median of $10,565 for the experimental group, and $14,896 for
the controls.*%*

However, median incomes vary widely from site to site, with
lows occurring at McComb, Dallas, and Taft (Median incomes are on the
order of $2,000 to $3,000 at these three sites). Other sites show median
incomes varying between $4,000 and $8,000, generally.

The percentage of families having an income less than the
national average also varies from site to site, although these percentages
are generally high. Thus, of the 36 site/group.combinations, 24 of the
combinations show at least 75 percent of the families having an income
less than the national average.

All the above cited descriptive data needs to be interpreted
with some caution, in view of the responsa rates shown in the table,
Response rates from Bronx, Hartford, Las Vegas, YThiladelphia, and Taft
are particularly low. For example, at Taft, in the control group, income
data were available on only 18 peicent of the full-year students.

The data in Table 3 reveal E/C group differences in income. For
example, in Anchorage, the median income for the control group is on the
order of $4,000 higher than for the experimental group. However, the
magnitude and direction of group differences in income within a site is
best illustrated in Appendix E, which gives median incomes by grade level,
as well as by site and group. For example, at Jacksonville in Grades 1,

2, and 3, the experimenta® group has appreciably higher iedian incomes than
the control group, whereas the reverse is true for the secondary level (i.e.,
the control group exhibits higher median incomes than thé experimental group
in Grades 7, 8, and 9). Differences such as these tend tc be obscured in

Table 3, both in terms of magnitude, and direction of group differences.

%  Taken from "Current Population Reports: Consumer Income', U.S. Depart-
ment of Commerce, Bureau of the Ceasus. Series P-60, No. 78, May 20, 1971.

*% Higher medisn incomes are to be expected in Anchorage, since the cost of
living there is substantially higher than in the 48 States.

Q L_liéi




From an analysis point of view, the data given in Appendix E by grade
are more descriptive, since, as described subsequently, the major unit
of analysis is at a grade/site level. As another example, at McComb,
families of elementary students in the control group have appreciably
higher incomes than families of experimental group students, with much

smaller differences between groups at the secondary level.

Fathier's Education. The percentage distribution of father's

education for each site is shown in Appendix F, in three categories:
completed less than high school; completed high school; completed more
than high school. The latter category is an aggregate one, and includes
some or completion of college, and/or some or completion of vocational
school after high school, and/or some or completion of business school
after high school.

Examination of theée data shown certain E/C group differences
within sites. Thus, in 9 of the 18 sites, the control group has a
smaller percentage of fathers with "less than high school” than does
the experimental group, and a higher percentage of ‘more than high
school" than does the experimental group. For example,. at Athens, 51
percent of the control group students have fathers with less than a high
school education, whereas 64 perceﬁt of the experimental grouv falls in
this category; 22 percent of the control group students at Athens have
fathers with more than a high school education, compared with 10 percent
in the experimental group.

A salient feature of the education data in Appendix F is the
relatively large percentage cf fathers having less than a high school
education in both experimental and control groups. In general, this
percentage is approximately 50, in each site. This is reflected in Table 4
on the following page, which shows that 50 percent of the fathers of
students in the experimental group and 47 percent in the control group
have less than a high schosl education, for all siteg combined. Relatively
few fathers have more than a high school education (22 percent in the

experimental group, andv24 percent in the control. group).
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TABLE 4. PERCENTAGE DISTRIBUTION OF FATHER'S EDUCATION
‘FOR FULL-YEAR STUDENTS, BY GROUP, FOR ALL SITES

Educational

% Experi-
B mental Control
Level :

Group Group

@ Less than 50 47%
High School :
o Completed 28 29%
High School :
e More than 22 24%
High School :

100 100
Sample Size: 3917 3332
Response Rate: O 39

TABLE 5. PERCENTAGE DISTRIBUTION OF FATHER'S OCCUPATION
FOR FULL~YEAR STUDENTS, BY GROUP, FOR ALL SITES

er]_ . O ETCRYS

Occupational | mental Control
Category : Group Group

® Semi or ; : 43
Unskilled '

o Skilled j 30
Manual ;

e White Collar | 27
Professional §

or Business

Sample Size: 2711 2428
Responce Rate: 31 28




Father's Occupation. The percentage distribution of father's

occupation is shown in Appendix G; for each site and group. Three

categories are given: (1) semi or unskilied, (2) skilled manual, and

(3) white collar, professional, or business. Semi or unskilled includes
occupatinns such as cafeteria or laundry work, unskilled factory work,
farmer's helper, factory machine operator, gas station worker, and foundiy
worker. Skilled manual work includes the skilled trades, such as welder,
electrician, and applicance repairman. White collar, business or professional
includes clerical or sales workers, small and large business owners or
managers, and high and low paid professional work.

As summarizced in Table 5, the preponderance of students' fathers
across sites have occupations falling in the semi or unskilled category.
Percentages are 47 and 43 percent, for the experimental and control groups,
respectively. Approximately 30 peréent of the fathers for the E and C
groups fall in the skilled manual category, and approximately 25 percent
fall in the white collar, business, or professiomal category.

As with the wvariables of educat’ n, income, and race, E/C group
differences within sites occur. For example, at Selmer, the occupational
"level" iec higher in the experimental group than the control group. Thus
60 percent of the control student's fathers fall in the "semi or unskilled"
category, whereas only 45 percent of the experimental student's fathers have
occupations in this category, with a greater percentage of fathers in
the white collar, professional, or business category.

The response rates for occupational data are somewhat lower than
for income and educational data, due to the absence of some fathers from
the home, and because some fathers were not currently employed. Thus, the

descriptive data in Appendix G need to be qualified accc_dingly.

Achievement Levels

Tables H~1, H-2, H-3, and H-4 in Appendix H present data
relative to the entry level of students in the experiment.

Tables H-1 and H-2 in Appendix H give mean grade equivalency
(GEQ) vaiues for reading (Table H-1) and for math (Table H-2), by site,
group, and grade. For Grades 2, 3, 7, 8, and 9, the tables give the grade

equivalency corresponding to the mean raw score on the evaluation

&7
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pretest, for full-year students. For Grade 1, the tables given the sianine
value* corresponding to the mean raw score on the evaluation pretest, again
for full-year students. .

Inspection of Tables H-1 and H~2 show that "average' grade
equivalency values are almost universally below grade level, across sites
and E and C groups, with the amount below grade level (ihe grade level
"decrement') generally increasing with grade level. However, although
students are generally below grade level in both experimental and control
groups, differences between E and C groups in entry level are nonetheless
apparent, as examination of Tables H-1 and H-2 show. 1In this connection,
at the secondary level, average grade equivalencies are generally higher
for the control groups. Thus, of the 106%*site/grade/subject area
combinations at the secondary level, the control group tas a higher grade
equivalency entry level in 8%, or approximately 80 percent of these com-
binations. At the elementary level, although group differences often
exist, the tendency for the control group to have higher entry levels
than the experimental group is much less marked (the control group has
a higher entry level in 66 of the 106 possibi« grade/site/subject area
combinations at the elementary level). |

‘Tables H-3 and H-4 in Appendix H give percentage of students
below grade level, for Grades 2, 3, 7, 8, and 9, for each of reading and
math. For example, for Anchorage, E group, Grade & ia reading, 91 percent
of the students registered below grade level on the evaluation pretest.
Inspection of these tables show very large percentages of students below
grade level. There are, however, some very few exceptions to this in
certain sites and grade/groups within sites, as inspection of Tables H-3

and H-4 show.

* A stanine is a transformation of a raw score, ranging from 1 to 9,
such that the lowest and highest 4 percent of the raw scores are
assigned the values 1 and 9, respectively; the next lowest and high-
est 7 percert are 2 and 8; the next lowest and highest 12 percent
are 3 and 7; the next lowest and highest 17 percent are 4 and 6;
and the middle 20 percent are 5. :

*% (18 sites) (3 grades) (2 subject areas) = 108 grade/site/subject
combinations at the secondary level, less 2 combinations in Grade 9
in Bronx, where data were not available.
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The very large percentages of students below grade level are
summarized in Table 6 below. This table shows percentage of full-year
students below grade level by grade, subject area, and group, for all 18
sites combined. Percentages below grade level are generally in the mid
80's to high 90's. The smallest percentages are 83 (Grade 9, reading;

Grade 2, mathematics) and 84 (Grade 2, reading).

TABLE 6. PERCENTAGE OF FULL-YEAR STUDENTS BELOW GRADE LEVEL
FOR READING AND MATHEMATICS, BY GROUP AND
GRADE, FOR ALL SITES

Reading Mathematics
Graqs~ Experimental Control Experimental Control
2 91 84 85 83
3 97 _ 86 95 86
7 96 88 96 91
8 95 91 _ 96 92
9 93 83 97 90

The entry level achievement of students in the experiment
is also summarized in Table 7, in grade equivalence units, for all
eighteen sites combined. For Grades 2, 3, 7, .8, and 9, the table gives
the grade equivalence corresponding to the mean raw score for the eighteen
sites on the evaluation preﬁest, for reading and mathematics and for

experimental and control groups. Stanine values are given for rade 1.

The data in Table 7 are portrayed graphically in Figure 1,
where mean pretest grade equivalencies (GEQ's) are plotted for each grade
level, group, and subject area (reading or mathematics). Grade 1 is
not plotted, since data are nct ayailable in grade equivalence units
for the Grade 1 evaluation pretest.

As shown in Figure 1, both experimental and control students
in Grade 2 start out at abeout the same amount below grade level (as

"indicated by the vertical distece from the 45 degree line), and both

39
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° READING 7

Mean Entry GEQ

X =Experimental grot >
O =Control group

, | | | | 1 i
0 | 2 3 4 5 6 7 8 9
Grade Level

MATHEMATICS

Mean Entry GEQ

O =Control group

¢ ] l | ] | 1 ]
O | 2 3 4 5 6 7 8 9
. Grade Level

FIGURE 1,. OVERALL AVERAGE PRETEST GRAbE EQUIVALENTS FOR
EXPERIMENTAL AND CONTROL GROUPS, FOR EACH GRADE
IN READING AND MATHEMATICS,
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E and C groups get further behind grade level with each succeeding year

in school. Also, as the grade level increases, the separation between
experimental and control groups increases, and more so for reading than
for mathematics. For-each group in each subject area, the rate at which
students fall behind grade leve:l secms to be about constant from year to
year, as indicated by the fact that each of the four plots is essentially
a straight line. Finally, both E and C students fall further behind

grade level in readirg than in mathematics, as shown by the lower "growth
rates" (or smaller slopes of the lines) for E and C groups in reading than

in mathematics.

TABLE 7. OVERALL MEAN PRETEST GRADE EQUIVALENT VALUES FOR READING
AND MATHEMATICS, BY GROUP AND GRADE, FOR ALL SITES

Reéding Mathematics

Experimental Control Experimental Control
Grade 1 2% 3% ' 2% 3%
Grade 2 1.5 1.6 1.4 1.4
Grade 3 2.1 2.3 2.2 2.3
Grade 7 4.5 5.0 4.7 5.1
Grade 8 4.8 5.6 5.4 5.9
Grade 9

5.6 6.4 6.0 6.0

* GStanine values for Grade 1

Other Variables

In addition to the variables of race, income, education, occu-
pation, and pretest, experimental and control groups were examined with
respect to several other variables, many of which were attitudinal
items from the Parent Questionnaire. These other variables were examined
largely from the point of view of comparability of E and C groupé, and
thus the focus was on examining how the two groups differed on these

"variables.

1
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Additional items from the Parent Questionnaire that were examined
in order to study group differences are as follows: |

¢ Importance of schooling (Item 2)

e Approval of new teaching method for own children (Item 10)

® Assistance in doing school work {(Item 18)

o Encouragement to do well in school (Item 19)

e Amount of schooling desired for child (Item 20)

e Amount of schooling expected for child {(Item 21)

o Employment status of husband and presence/absence

of husband in household {Item 26)

© Per capita income (derived from Items 30 and 32)

o Welfare experience (Item 34).

The Parent Questionnaire, with the full statement of each of the above
items, is presented in Appendix C.

In addition to the above items, data were obtained from student
locator cards for student age, and for student attendance during the
1970-71 school year. Experimental versus control group differences were
also examined with respect to these two variables.

Group differences on all of the above variables were studied in
the following manner. For any given variable at a given grade/site, an
examination was made of the variable's distribution for the E and C groups,
for Grades 1, 2, 3, 7, 8, and 9 combined. If the E group's relative
frequency distribution differed by more than 10 percentage points from
at least one corresponding category in thg C group's distribution, the
groups were judged to differ on the variable. For example, at Dallas for
Item 34 (welfare experience), 67 percent of the control group's families
reported they were currently receiving finan-tial aid, whereas only 4% percent
of the experimental group reported that theay were currently receiving aid.
Thus, at Dallas, the E and C groups were judged to differ on this item.

The results of this analysis are shown in Table 8. An "X"
appears wherever an E/C difference exists according to the criterion

described in the previous paragraph.
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The table also contains the variables of race, total family
income, father's éducation, and father's occupation, as wcll as the
variables mentioned immediately above, in order to provide a summary of
group differences for all variables.

Of the attitudinal items analyzed from the Parent Questionnaire
(Items 3, 10, 18, 19, 20, and 21), of particular interest is the number of
sites on which E and C groups differed on ‘Item 10, where parents were
asked how much they approved (or disapproved) of their children being
taught by a new teaching method. Parents responded in four categoriec

" to "disapprove very much".

ranging from ''approve very muc
As shown in Table 8, of the 17 sites where data were available,
an E/C group difference on Item 10 was judged to exist in 13 of the 17.
Further, in several sites, the families of the experimental group had a
more favorablé attitude toward their children being taught by a new
method than did families of the control group. This is illustrated in
Appendix I, which shows, for each of the 18 sites, the frequency distribution
of responses to each of the four categories in Item 10. As can be seen there,
in several sites, the category "approve very much' is responded to more
frequently in the experimental group than the control group.
As mentioned previously, the method for taking into account

group differenres as described above in assessing program impact on posttest

performance is presented subsequently in the analysis section of the report.

Comparison of Full-Year
Students and Dropouts

In any study where experimental group members are subject to
attrition, it is of interest to inquire whether subjects who "dropout' of
the experimental treatment are systematically different from thosz who
remain for the entire treatment. This _. of particular concern in this
experiment, since, as mentioned earlier, the analysis is confined to those
students who remained in the program the entire year.

In this study, most students are not old enough to drop out of
schocl. Thus, tbe reason for a student dropping out of the program can

generally be attributed to other factors, such as the student's parents

moving from the school district.

a3
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In order to compare full year experimental stuc:nts with experi-
mental students who dropped out of the program at scme point during the
school year, the pretest scores of both groups were examined. In particular,
the mean pretest scores of full-year students was compared to the mean pre-
test scores of dropouts, aggregated across the 18 sites. This was done for
each grade and for each of reading and mathematics within a grade.

Results of this co- ;on are shown in Table 9 below. Raw score
means are given for full-ye.. students and dropouts, along with associated

grade equivalence values. Sianine values are given for Grade 1.

TABLE 9. MEAN PRETEST VALUES (AND ASSOCIATED GRADE EQUIVALENTS) F(:
FULL-YEAR EXPERIMENTAL STUDENTS AND DROPOUTS, BY GRALE
AND SUBJECT AREA '

——— = — *‘-__ﬁf__- —— —
Grade 1 Grade 2 Grade 3 Grade 7 Grade 38 Grade 9
Read } Math | Read | Math | Read | Math | Read | Math | Read | Math ; Read { Math

Full-Year| 68 68 32 28 33 b 40 431 32 39 38 46
Students | (2)* | (2)* | (1.5)| (1.4)} 2.1} @2.2)| 4.5 4.7 4.8 (5.4)] (5.6)] (6.0)

e
——

Dropouts | 68| 68| 30{ 28| 33| 46| 40| 42| 32| 39| 37| 44
@)% | | 1.4)] Q.| 2.1 @2.2)| %.5)| @.6)] &.8) (5.4)| (5.5)] (5.9)

- _P-— N R
Number of}1047 | 1642 | 1242 | 1152 | 1317 {1242 |1211 | 1197 {1151 | 1065 }1093 | 1102
Full-Year
Students

Number of| 196 | 196 | 208 | 190 | 185 | 174 | 179 | 186 | 216 | 214 | 224 | 222
Dropouts

*Stanine wvalues.

Inspection of Table 9 shows remarkably similar pretest means for
full year students and dropoute. In terms of grade equivalencies, full-
year students and dropouts never differ by more than onc -tenth of a year,

and the grade equivalencies (or stanines for Grade 1) are identical for

[
en
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the two groups for eight of the twelve grade-subject combinations. In
terms of raw score means, the full-year students.and dropcuts never
aiffer by more than two raw score units, and the mean raw score values
are again identical for the two groups for eight of the twelve grade-
subject combinationse.

Thus, it is concluded that the overall entry lewvel achieve-
ment of full-year students and dropouts is the same, and that the
dropouts are not a different group than full-year students with respect

to achievement level.

2%
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ACHIEVEMENT MEASURES*

Battelle, in its role as Test and Analysis Contractor, had
responsibility for advising the Office of Economic Opportunity in the
selection of standardized achievement tests for administration to students
involved in the experimental program. In this section of the report, a
summary is given of the criteria used for the selection of the evalua-
tion tcsts, aleng with an identification and brief description of the
evaluation tests selected. Identification and descriptions of the

certification tests are given in Appendix J of this report.

Selection of Evaluation Tests

The criteria for the selection of the tests included the
following:

@ The norms for the tests should be based on a rela-
tively recent national stardardization sampie having
a reasonably large number of students from large
metropolitan and rural school district poverty areas
as well as those from the more 'average', middle class
school districts.

® A relatively current revision of test content that
included subtests which sample a wide range of skills
and knowledges of high relevance to the generally
accepted goals and objectives of the curriculum.

@ A high degree of reliability.

® Clear and simple directions fcr administering the
test,

e The availability of alternative forms.
In addition to the above, it was decided that the tests

should (1) to the extent possible, consist of a single battery of tests

*Abstracted from the ''Summary Report on Description of Test Selection
Rationale to Cffice of Economic Opportunity', .January 12, 1971, Battelle's
Columbus Laboratories, Columbus, Ohio 43201.
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having several levels appropriate for students enrcoiled in the six grades
and (2) reflect the generalized outcomes of the overall quriculum design
for these grades..

The Battelle staff met with a representative of the Office of
Economic Opportunity to select from a listing of various achievement test
batteries, those tests needed to meet thééreqﬁirements of the program. The
Office of Economic Dépcrtunity representative had researched existing
standardized tests throughout the Suﬁmer months and preseuted his
" recommendations, as one input to the selection process., Each of the
tests was reviewed, with respect to the criteria previously described.

For this: review, iﬁf@rmation was obtained from the following sources:

(1) knowledge gained by the Battelle staff through direct use of the tests
in other testing programs (2) technical manuals and test construction in-
formation (3) Buros' "Sixth Mental Measurements Yearbook', and (4) a report
prepared by UCLA's Center for the Study of Evaluation, entitled "Elementary
School Evaluation Kit'.* | | |

In order to assure that most students waul& achieve some degree of
successful performance on a test, and to reduce the dimension of test dif-
ficulty for potential low~achieving students, it was decided,‘fcr a given
grade, to use a level of a test that had an intended grade range that
included the previous grade. For example, instead of seeking a test for
ninth grade students that was designed to be given at Grades 9 through 12,
a test was sought having an intended grade range of, say, 7 thfcugé 10, or
8 through 11.

Table 10 presents a listing of the evaluation tests selected for
each grade, along with the intended grade ranges. Two tests were selected
for the first grade. For Grades 2, 3, 7, 8, and 9, the Metropolitan
Achievement Test Series (1970) was selected, with the test levels used for
each grade as indicated in the table. For Grades 8 and 9, the same test

level (Advanced) was used in each grade.

*ELEMENTARY ' SCHOOL EVALUATION KIT, prepared by the Staff of the Elementary
School Evaluation Projeect, Center for Study of Evaluation, UCLA, Develop-
mental Copyright, 1970.
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TABLE 10. LIST OF TESTS FOR EACH GRADE

e

*For each of Grades 2,
alternate Form G as the posttest.

3, 7, 8, and 9, Form F
[

a9

Grade Title of Tests Intended Grades
1 Stanford Early Achievement-Pretest Kindergarten
to 1.5
California Achievement Test-Posttest
1970 Edition {(Level 1) 1.5 - 2.0
2 Metropolitan Achievement Test
1970 Edition (Primary I) (Forms F and G)* 1.5 - 2.4
3 Metropolitan Achievement Test .
1970 Edition (Primary II) (Forms F and G)¥* 2.5 - 3.4
,7 , — 7 ,,] - — —— .
7 Metropolitan Achievement Test
1970 Edition (Intermediate) (Forms F and G)=* 5.0 -~ 6.9
8 Metropolitan Achievement Test 7
1970 Edition (Advanced) (Forms F and G)* 7.0 = 9.5
9 Metropolitan Achievement Test
1970 Edition (Advanced) (Forms F and G)* 7.0 - 9.5

was used as the pretest, and
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Grade 1
Because of the scarcity of standardized achievement tests having
a good balance of both readiness and reading items, and having norms on the
performances of kindergarten and entering first grade children, it was
possible to consider only two tests for measuring first grade entry-level

achievement; The California Achievement Test, Level I, 1970 Edition and the

Stanford Early Achievement Test. Of these two, the Stanford Early School

Achievement Test was selected for use in measuring the achiévement'cf first
grade students in the pretest phase of the experiment, primarily because of
the large number of readimness items it contains for measuring achievement.
Another consideration, however, had to do with the design of the normative
study. The study included more than 8,000 students in kindergarten and more

than 11,000 students in first grade. A good balance of students from cities
of over 100,000 population; cities from .J,000-100,000 population; urban
areas below 10,000 population; and rural afeas was also obtained. Communities
were selected on the basis of median family income and median years in school
of persons age 25 and above. In each case Ehé median for the norm group was
very similar to that of thejﬂniteﬂ States as reported in the 1960 census.

Table 11 at the end of this section presents the reliability es-
timates, and total number of test items for the Stanford test. The reli-
abilities reported are acceptable for this éradé level in comparison to the
number of items in each subtest. This test is particularly attractive to
the beginning first grade student. It is administered in five fairly short
sittings during which the students answer questions aimed directly at assess~
ing experience with words, numbers, pictures, and sounds. These provide the
basis for assessing the attainment of more gpecific instructional goals at
a later time.

The California Achievement Iest,lLevei I, was considered the most
satisfactory test for measuring end-of-year achievement of first grade students.
The booklet is attractive and the printed pages and other materials are quite
clear. It has a good balance between readiness and achievement items related

to vocabulary, comprehension, and number skills.

&0
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The normative information is sound and is based upon a strati-
fication of school districts according to a geographic locatiom,
average enrollment per grade, and community type (determined by size
and density of the community). Data are currently being analyzed, and
at this time it appears that the groups are properliy represented in
the sample in proportion to their approximate ratio within the total
population. i |

Kuder -Richardson reliability estimates for the California test
(reported at mid-year) arz shown in Table 12 for each subtest. These
reliabilities reflect a problem with the reading comprehension sub-test
at this level (r = .759). However, in the analysis, total reading scores
are analyzed, consisting of.both.the comprehension and vocabulary sub-

tests. Total reading, then, does have a satisfactory reliability (r = .95).

Grudes 2, 3, 7, 8, 9 ’ !

The 1970 Edition of the Metiopolitan Achievement Test Battery was

selected as the evaluation instrument for Grades 2, 3, 7, 8, and 9. This
battery was selected primarily because it was one of the most recently revised
in terms of content and normative data.
The format of each test is excellent and the subtests are relatively

short compared to similar achievement batteries. There is no compromise,

' however, in the coverage of content, and at the higher levels, science and
social studies are included in addition to the traditional coverage of read=-
ing, spelling, language, and mathematics skills. Subtests included in the

battery for Grades 2, 3, 7, 8, and 9 are listed below.

Grade 2:

Word Knowledge
Word Analysis
Reading
Part A: Sentences
Part B: Stories
Mathematics
" Part A: Comncepts
Part B: Computation

el
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Grade 3:

Word Knowledge
Word Analysis
Reading

Part A: Sentences

Part B: Stories
Spelling
Mathematics Computation
Mathematics Concepts
Mathematics Problem Solving

Word Knowledge
Reading
Language
Spelling
Mathematics Computation
Mathemaiics Concepts
Mathematics Problem Solving
Science
Social Studies
The tests of main interest in the analysis, reading and mathema-
tics, contain subtests which measure the skills as follows:

e Word Knowledge measures extent of students' reading
vocabulary

e Word Analysis measures student”s knowledge of sound-

® Reading Measures students' comprehension of written
material

e Mathematics Computation measures students' ability

to compute

Mathematics Géncepés measures students' understanding of

important mathematical principles and relationships

e Mathematics Problem Solving measures students' ability
to apply knowledge in solving numerical problems.

The battery offers a good measure of the generalized outcomes of
education in the Uaited States. The tests included in the battery are of
high technical quality with the estimates of reliabilities shown béicw in
Tables 13 through 16, and the normative study includes many of the largest

school districts in the country.:

e
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Certification Tests

Certification tests were selected using the same criteria as
for the evaluation tests. These criteria were met for the certification
tests, with the exception of one of the Grade 2 and Grade 3 reading
tests (The ETS Survey of Primary Reading Development used as one
of the certification tests in Grades 2 and 3). 1In this instance,
the particular criterion not met was that of having norms based on a
national standardization sample of students from large metropolitan
and rural school districts. However, the standardization sample,
although geographically limited, was heterogeneous in its characteristics,
and thus considered appropriate.* Moreover, the ETS tests did meet all
other selection criteria, and they were highly rated in a report which
evaluated existing nationally.standardized achievement tests, prepared
by UCIA's Center for the Study of Evaluation 4%

A listing of all certification tests used is given in
Appendix J, for each grade and subject area. A description of these
tests is also given there, covering the same items as previously

described for the evaluation tests.

*See Appendix J for a desériptian of the narming sample used,

*%0p. Cit., page 44.

63
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TABLE 11. RELIABILITY COEFFICIENTS AND NUMBER OF ITEMS
FOR THE FIRST GRADE PRETEST (STANFORD EARLY
ACHIEVEMENT)

The Environment
Mathematics
Letters and Sounds

Aural Comprehension

.77 (Split-half)

Reliabilities
.82 (Split~half)
.82 (Split-half)

.89 (Split-half)

Number

of

42
28

28

Items

TABLE 12, RELIABILITY COEFFICI¥NTS AND NUMBER OF ITEMS
FOR THE FIRST GRADE POSTTEST (CALIFORNIA
ACHIEVEMENT TEST)

Subtests
Reading Total
Vocabulary
Comprehension
Mathematics Total
Computation

antepts and Prﬁblems

,;”KRZO . Number of Items

11

6

&4



51

TABLE 13 . RELIABILITY COEFFICIENTS AND NUMBER OF TEST
ITEMS FOR THE SECOND GRADE TEST (MET 70,
PRIMARY I)

Reliabilities
Subtests KR20 7 Number ci Ttems

Word Knowledge .88 35
Word Analysis .90 40
Reading .95 42
Total Reading | .96 117

Total Mathematics .93 - 62

— e e

TABLE 14 , RELIABILITY COEFFICIENTS AND NUMBER OF ITEMS
FOR THE THIRD GRADE TEST (MET 70, PRIMARY II)

T ———— . | e e e e e e S e =~ i

Reliabiiities
Subtests _KR20 Number of Items

Work Knowledge .93 40
Word Analysis .90 35
Reading .93 44
Total Reading | .96 119
Mathematics Computation ' .86 | ' 33
Mathematics Concepts .85 40

Solving ! .88 35

Tctai Mathematics = .95 . 108
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TABLE 15 . REI.TABILITY COEFFICIENTS AND NUMBER OF TEST
ITEMS FOR THE SEVENTH GRADE (MET 70,

INTERMEDIATF)

= = — e — ——— = — == = s = e e

Reliabilities _
Subtests . KR20 Number of Items

Word Knowledge .a92 50
Reading 093 45
Total Reading .96 95
Mathematics Computation .84 40
Mathematics Concepts .88 40

Mathematics Problem
Solving .89 . 35

Total Mathematics .95 J 115

TABLE 16 . RELIABILITY COEFFICIENTS AND NUMBER OF TEST
ITEMS FOR THE EIGHTH AND NINTH GRADE TEST
(MET 70, ADVANCED)

Reliabilities _
Subtests - ____KrR20 Number of Items

Word Knowledge .93 50
Reading .92 45
Total Reading .96 | i 95
Mathemati;s Computation .91 40
Mathematics Concepts .20 40

Mathematics Problem
Solving .90 35

Total Mathematics 1« 96 115
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TESTING PROCEDURES AND CONDITTONS

In this section of the report, a summary is given of testing
procedures and testing conditions for both the pre- and post-testing
phases. Topics covered include test administration design, selectien
and training of test coordinators, implementation of the testing, and

tes: coordinator reports on testing conditions.

Pretesting

Administration Design

The test administration design centered on a program of lesting
which included two minimal conditions as follows.,

¢ All primary grades were to have the tests administered
in morning sessions, in class sizes of 35 or less in
Grades 2 and 3, and a class size of 25 or less in
Grade 1L, 1

e All junior high school students were to have the tests
administered in morning sessions with the exception of
one separately timed test administered in the afternoon.
Class sizes were to be 100 students or less, with each
group having one proctor for every 50 students in addi-
tion tc the test examiner.

The twc administrations, evaluation and payment (or certification)
testing, were organized consistent with these minimal conditions and a
testing schedule was devised for each. The evaluation testing called for
two consecutive morning sessions for the elementary grades and two consecu-
tive morning sessions plﬁé one test administered on two consecutive
afternoons for the junior high school grades. Evaluation tests were
always administered before the certification tests (for both pre- and post-
testing). The rationale for having the evaluation tests administered first
was to preclude the possibility of introducing "practice effects" as a
source of bias in the overall evaluation, The evaluation tests were
administered to the experimental, é@ntt@l, and ccﬁpariscn groups, and, at

some sites, to special treatment groups of students,
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The 3econd test admimistration, certification or payment testing,
involved the administration of different batteries of tests to only the
experimental students in order to obtain test scores which would serve as
a basis of payment for the technology contractors. The certification test
batteries were used to measure reading and mathematics skills only. The
certification pretesting called for two comsecutive morning sessions for
the elementary grades and one morning session plus one separately timed
test in the afternoon for the junior high school grades, One of three
different test batteries was randomly assigned and administered to one-
third of the experimental students in each of Grades 2,3,7,8 and 9. Only
one certification test battery was administered to the students in Grade 1.

The recommended testing schedules were designed to eliminate the
effects of fatigue, limited span of attention, and satiation, especially
in the administration of tests for the elementary grades. The class size
recommendations previously cited were developed to provide for control of
the test administration to assure standard conditions, to preclude cheating,
and to speed the administration of the tests.

Based on the recommended class sizes, and the targeted number of
students to be tested in the various grade/groups at each site, estimates
were made of the numbers of test examiners arnd proctors required to
administer the tests at each site, for both evaluation and certification
testing. For the primary grades, plans were made to recruit these examiners
and proctors from among certified substitute teachers at the site. For the
+ junior high school level, it was recommended that guidance personnel at the
site be used to administer the tests, since such personnel are most familiar
and experienced in test administration, Teachers were to be used in the
event that guidance conunselors could not be recruited.

In addition, it was planned that the Battelle test coordinators would
provide a l-day training session for the test examiners in the procedures
for administering the tests, This training would be given to assure
standardization of test administration procedures. Special training materials
were developed for and ptovided to the Battelle test coordinators to assure

.some standardization in the training of test examiners. The training X

&8
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materials, in addition to outlining all aspects of the program and activi-

ties the coordinators would undertake, included handouts for test examiners

. which outlined their responsibilities and the principles of standardized

test administration.

Selection and Training of Test Coordinators

All of the test coordinators selected by Battelle-Columbus to
coordinate the test administration at the sites had at least a Master's
Degree in psychology or a field of education, and had completed a course
in tests and measurement. Of the 17 test coordinators who visited Zé
sites, 5 had Doctorates and 12 had Mast~r's Degrees. Six of the test
coordinators were full-time Battelle-Columbus staff members, and 11 were
consultants of Battelle-Cclumbus., Seven of these consultants are engaged
full time in testing programs or services involving testing. Thus, all of
the test coordinators were professionally qualified to coordinate the pre-
test administration at the project sites.

The test coordinators for the pretesting phase were briefed
during a l-day session at Battelle's Columbus Laboratories., The training
consisted of an overview of the organization of the experimental program,
identification of the groups of students to be tested at each site, and
the specific responsibilities of Battelle-Columbus. Finally, the test
coordinators were instructed as to the prearrangements made prior to their
arrival on site, rasponsibilities they would have on site, and specific
information needed by them to complete the pretesting arrangements.
Emphasis at the session was directed toward the establishment of a con-
sistent pattern of operation among the various testing sites., Such an
emphasis was necessary to provide as much standardization in the

administration of the tests as possible.

Pretest Implementation

The Battelle test coordinator arrived on site 3 days prior to the
administration of the evaluation tests to review with the Project Director

the organizational plans for conducting the test administration, and to

&9
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observe physical facilities. Also, during this time, test materials
arrived at the site, and the coordinator inventoried materials received
against materials required. Although in several cases, difficult
logistical problems were encountered in getting testing materials to the
sites, the materials arrived at each site in time and in sufficient

quantities to test the targeted number of students, with few minor

at the sites were minimal. Also, test coordinators reported that the
cooperation of school personnel directly involved in the study was
excellent. A few instances were recorded in which some of the staff
members at certain sites presented problems, but none of them seriously
threatened the pretest administration and most were resolved prior to
the administration of the tests.

There were, however, several problems encountered at the sites
iﬁ organizing and implementing the testing prégram; especially in the
areas concerning student selection, to a lesser extent arrangement of
physical facilities, and difficulties in adhering to the testing
schedule, These problem areas were outlined in a previous report to OEO%.
Of concern to this report, however, are assessments of classroom testing

ditions at the sites, since such assessments bear directly on

t]

interpretation of the results and conclusions subsequently presented

. in the analysis section of this report.

esting Conditions

The Battelle test coordinators were asked to report any event that
occurred during the actual administration of the tests, which, in their

*"Pretesting for the Office of Economic Opportunity Performance Incentive
- Experiment in Education', January 25, 1971, Battelle's Columbus
Laboratories, Columbus, Ohio, 43201.

'70



opinion, might endanger the validity of test results. In this reporting,
they were asked to be specific about grade level and testing group
whenever necessary. A summary of these reports is given below, by site,
for the evaluation pre-testing,

Grand Rapids and Bromx. At two of the 18 sites (Grand Rapids and

Bronx ) reported events and testing conditions during the pretesting were of
such a nature that a decision was made by Battelle and OEO to retest certain
grade /gréups3 in order to obtain more valid test data. At Grand Rapids,
severe reservations were expressed by the site Project Director and the test
coordinator concerning the validity of Grades 7, 8, and 9 evaluation

testing due to discipline problems, testing facilities, and difficulty

of students in hearing test administration directions in the facilities
used. Consequently, it was decided to retest these students, and the

second testing went smoothly. ‘

At Bronx, the second testing effort was much more extensive,
since a greater number of grades and testing groups experienced unusual
circumstances during the original testing. Retesting occurred for all
grade/groups except Grades 1, 2, and 3 control groups. Retesting was
judged essential due to a combination of several factors, including
inability to get students identified for testing, inadequate and crowded
physical facilities, humid weather, and student fatigue and disruptive
behavior.

Conditions at Bronx were greatly improved on the second testing.
There was a problem, however, in that the number of students tested in
the Grades 7, 8, and 9 control groups was less than the planned number,
on the retesting.

Reports of evaluatienipretesting conditions for the other 16
technology company sites are summarized in Tablie 17. As can be seen from
the table, for Anchorage, McComb, Rockland, Selmer, and Taft, no incidents

were reported, for any grade, group, or subject matter area.




TABLE 17.

58

TESTING INCIDENTS REPORTED FOR PRE-EVALUATION TESTING

Site Incidents or Conditions
Anchorage e None reported

Athens

e Grades 7, 8, 9, most experimental
groups, reading: discipline problems

Bronx e None reported on retesting

Dallas

e Junior High: Organizational confusion
in getting testing underway, and in
selecting students, that might have
affected students test taking behavior

® Grades 7, 8, 9, experimental and
control, reading and mathematics:
discipline problems, students not
paying attention, some testing groups
larger than planned

Grand Rapids

e Grades 2 and 3, control, reading and
mathematics, for approximately 207 of
~students; noise, cheating

e No incidents reported on Grades 7, 8, 9
retesting

Hammond ® Junior High: Low motivation and difficulty
in getting students interested

Hartford e Elementary and Junior High: Discipline
problems; not following directions well;
tendency of studeéents to put little
effort into the test taking

Jacksonville

® Grade 7, experimental, reading and
mathematics: poor handling of group by
examiner; noisy outbursts, test marking
without question reading
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TABLE 17. (Continued)

Site Incidents or Conditions

?

Grades 1, 2, 3, experimental and control,
reading and mathematics (more than 50%
of students): crowded conditions and
testing of two or three grade levels

in single large room; discipline
problems and controlling students;

noise and talking from students -

Grades 8 and 9, experimental and céntral,
reading and mathematics: continued
talking; disci‘line problems

McComb

None reported

Philadelphia e Extreme heat (95 F) during testing; rooms
not air conditioned

Portland -® Grades 7, 8, 9, experimental and control,
reading (all students): difficulty in
controlling students; over crowding in
testing stations

Rockland e None reported

Seattle ® Grades 7, 8, 9, reading and mathematics:
Discipline problems; disruption of one
testing period by a false fire alarm;
confusion during testing

Selmer e None reported

Taft e None reported

Wichita

Elementary students: restless, un-
motivated students; extensive testing
previous to project testing; both days
of evaluation testing compressed into
one day; unskilled test administrator
for two third-grade control groups

(36 students total) .
Secondary students: unruly, disinterested,
unmotivated; some students marking answers
at random :
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For five other sites (Dallas, Hammond, Hartford, Philadelphia,
Wichita), incidents and/or test conditions were not reported as specific
to a grade, group, or subject matter level. Rather, certain general
conditions were cited for either the elementary level, junior high level,
or both levels. Thus, at Philadelphia, extreme heat (95 degrees) was
reported during all testing sessions, and néne of the testing rooms was
air conditioned. At Dallas, certain organizational problems were cited
at the junior high level, particularly difficulties in i&éntifying the
target population to be tested (several students were tested who were
later identified as not being in the program, plus a high absence rate
at the time of testing for those identified as being in the program).

In turn, it was judged that these problems might have affected students'
behavior during actual testing. How many students might have been
affected is unknown.

In Hammond, Hartford, and Wichita, test cocrdinators reported
pfeﬁlems concerning the maintenance of student &iscipline? and the
test-taking motivation of students, At Hammond, this was reported for
the junior high students. At Hartfcrd, the coordinator reported that
"testing sessions appeared to be conducted as efficiently as possible
considering the type of youngster being evaluated; that is to say that
the students in this project in this system were rather undisciplined,
did not follow directions well, and had a tendency.tq.put little effort
into this total evaluation process'. At Wichita, both élementazy and
secondary students were reported as being "turned-off" to the whole
situation, as manifested in restless and sometimes unruly behavior, and
manifested by some students at the secondary level sleeping through the
test or marking answers on the tests at random. At the elementary level,
contributing factors at Wichita were the reported extensive testing of
students prior to the project testing, and the campfessing of the
testing into one:-day, rather than spreading the testing over two days
asgplaﬁned.

For the remaining six sites (Athens, Fresno, Jacksonville,

Las Vegas, Portland, Seattie) incidents were reported specific tec a

given grade, group (E or C), andisubjecg matter combination. In Table 17,

Q | | b—?é
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for these six sites, the grade(s), group(s), and subject area(s) for
which the incidents are reported are indicated first, followed by a
brief description of the incident(s). Also given, when available, is
an estimate of the percentage of students within a given gfade(s),
group(s), and subject matter area(s) for which the incident pertains.

As can be seen in the table, for £hé$é six sites, again
problems centering on discipline and lack of test-taking motivaticn
were the type of incidents reported, with these reports occurring at the
junior high level. In addition, however, for certain of these sites,
as shown by the table, conditions of overcrowding wers reported, and
also the testing of groups at a testing session in larger numbers than
planned. In turn, these conditions probably accentuated to some extent
the discipline problems and lack of student interest in taking the test.
Also, at one site, ''poor handling' of one ¢f the grade 7 testing groups
was a factor in the reported discipline problems. At another site, the
tasﬁing of two or three grade levels (at the élémemtary) in a single
room no doubt contributed to the problems and, at a third site, student
behavior would probably have been improved had the testing effort been
better planned at the site.

In summary, in those 13 sites where general or specific
incidents or conditions were reported, the type of problem reported most
often centered around discipline problems in the classroom and lack of
test~taking motivation*. These problems were limited generally to the junior
high level, and in several cases also limited to only some of the grades,
schools, and testing groups within this level. In certain cases, these
problems were accentuated by potentially "controllable" factors, such as over-
crowding in the testing rooms, number of students tested at a sitting,
amount of testing done in one day, etc. The latter implies that a re-
testing of certain sites might have yielded better testing conditions

(as with Grand Rapids and Bronx). However, decisions to retest had to

*# To a lesser degree, problems were created by administrative
confusion resulting from the opening of school, late selection of
students to be tested, and sometimes lack of communication to building
personnel. B
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be based on several factors and considerations, not the least of which
were budgetary considerations, judgments as to numbers cof students possibly
affected, and, quite importantly, for a given site the feasibility and
acceptance by the site of further disrupting students' learning schedules
by yet more testing. Moreover, it seems clear that the general problem
centers more on the students who were tested, rather than on ''test
conditions', especially at the junior high level. The performance
incentive experiment is concerned with students many of whom have lost
faith in the school program and are simply not motivated to do well in most
school functions, including their performance on standardized achieve-
ment tests. In turn, if youngsters were 'turned-off' on a first testing,
a second testing shortly following might have yielded even more student
disinterest and behavioral problems.

Moreover, several of the types of incidents and conditions
reported for certain sites are not urcommon to any large scale stand-
ardized testing programs. The effect that such incidents have on test
results, combined with the more unique problems in this study'af student
motivation and discipline for this target populatién; is not known.
However, it is important that these circumstances be as explicitly noted

as is possible, for they do serve to qualify the resuits and conclusions

.subsequently made in the last section of this report, at those sites,

grades, and subject areas where incidents were reported.

Posttesting

Planning

Experience from the pretesting effort provided valuable back-
ground for facilitating an organized and smoothly running posttesting
program. Advance planning by personnel at Battelle resulted in several
procedure and scheduling changes that virtually eliminated the administra-
tive, student identification, and fatigue problems. Changes which proved
instrumental in overcoming some of the pretesting problems were

(1) A Battelle representative visited each site for a
1-4-day period approximately 1 month before testing
was to begin. The purpose of this planning visit was
to meet with the Project Director and his staif,
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building principals, technology company representa-
tives, teachers, and any other necessary parties to
specify and agree upon schedules and responsibilities
for the entire posttesting effort.

(2) Suggested testing schedules were altered to avoid testing
on Fridays and Mondays. This gave experimental students
a 4 to 5-day break between evaluation and certification
testing and enabled larger numbers of students to be
tested hecause Friday and Monday have proved to be high
absentee days in most schools.

(3) Tests arrived on site with all student ID information
already on the booklet. As a result, no confusion could
arise as to which student. were to be tested and which
tests each student should take,

Implementation

In general, posttesting wené extremely well in all the sites.
The number of students tested was very high, and reports on testing condi-
tions from the Battelle coordinators were favorable. Logistics posed few
problems, the same high standards were met for.recruiting qualified
coordinators, materials were well prepared, and detailed plans for each

site were available for the cnordinator to study before he arrived on site.

Testing Conditions

As with the pretesting, Battelle coordinators were asked to
report events which, in their judgment, might have endangered the validity
of test results. These incidents are summarized in Table 18, which
present incidents in the same format as given previously for the pre-
testing.

Although posttesting incidents centered around problems of
discipline and test-taking motivation, there were somewhat fewer of
these kinds of incidents, and they were generally less severe. In

the three situations where problems were judged unusual, the testing

"7
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In general, in context ¢f the entire posttesting effort,
those incidents that did occur were relatively small in number and
often minor in nature, and tended to be localized to few testing groups.
However, as with the pretest, cilrcumstances and conditions noted in
Table 18 serve to qualify conclusions and results in the analysis
section of this report, at those grades; sites, and subject areas
where incidents were reported.

8
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TABLE 18, TESTING INCIDENTS REPORTED FOR POST EVALUATION TESTING

Site

Anchorage

Incidents or Conditions

Grades 1 and 3, some experimental groups,
reading and math: inadequate time,
hurried directions, no breaks between
tests. ‘

Athens

Grades 7, 8, 9, control: minor

cafeteria.

Bronx

Grade 9, contrel, not tested

Grades 7, 8, 9, experimental and contr: L:
poor motivation, unruly students, par-
tioned ballroom used for testing.

Grade 1, experimental, reading, one
class (approx. 25% of students):
hyperactive students during evaluation
reading tests; regular teacher quieted

- them but minimal attention during rest

of evaluation test.

Fresno

Grades 7, 8, 9, experimental grcup,
reading: students refused to respond
to substitute teachers as test
administrators; and severe discipline
problems were encountered; However,
retesting was accomplished.

Grand Rapids

None reported.

Hammond

Grade 2, control, math: time limits
for math subtests severely violated,
for approximately 20%Z of students.

"7
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TABLE 18. (Continued)

Site Incidents or Conditions
Hartford e 7th grade, control, reading: schedule
and time limits violated for one class
(approx. 50% of students).

Jacksonville

e 7th grade, experimental, reading:
crowded room, uncomfortable folding
chairs, subpar handling by test
administrators

Las Vegas e None reported.

McComb

® None reported.

Philadelphia @ Grade 3, experimental, reading and math:
outside noise, poor moral due to
cancellation of field trip because of
tests

Portland e None reported.

Rockland e None reported.

Seattle e Grades 7, 8, 9, experimental: crowded
rooms, disruptions during testing, poor
discipline due to conflicts between
company staff and regular school staff.

Selmer e None reported.

Taft | ¢ None reported.

Wichita

e Grade 2, experimental: one class
extremely unruly due to lack of control
by regular teacher.

e Grades 7, 8, 9, experimental: several

small groups, experienced discipline

problems due to inability of proctors/
examiners to maintain discipline.
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THE DATA-ANALYSIS METHOD

The purposes of this section are to summarize the methodo-

logical issues studied during the selection of the method of analysis,

to present alternative analysis methods examined, and to present a

description of the method selected. A brief statement is given of
each méthﬁdalagicalfiésue studied, and its effect on the selection of
the method of analysis is delineated. The description of the selected
method includes a specification and discussion of the analysis models,
and associated statistical tests employed to obtain the principal

results of the analysis.

Issues in the Selection of an Analysis Method

A number of recognized methodological issues relevant to the
analysis of the outcomes of this program were studied, Many of these
issues arose from typical, unavoidable difficulties associated with
"real world" implementations of experimental designs. Other issues were
concerned with the identification of a suitable methodology for data
analysis. There were three subject areas which were judged to include
those issues relevant to the selection of an appropriate analysis
method:

e Measurement of change

e Nonrandom sampling

® Measurement error.

A breif description and discussion of these areas follows.

Measurement of Change

Despite the fact that much controversial literature has been

et AL S o s T A b

generated within the social sciences on the proper methods for measuring

change (e.g., change from pretest to posttest), very little is of actual
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relevance to the problem of this experiment. For this experiment, the
important, underlying question is not whether to measure "change'' from
pretest to posttest, per se, nor is it whether to use a "gain" or
"change" score as the dependent variable. Rather, the basic question

is how to take into account appropriately differences between the E

and C groups on the pretest and other variables potentially related to
posttest scores, when comparing the two groups on posttest performance.
In the analyses described in this report, the pretest and other selected
variab .es are taken into account by incorporating them into the analysis

models as independent variables,

Nonrandom Sampling

Probably the greatest number of methodological issues resulted
from the inability to obtain a random sample of students, schools, or
groups from some well-defined population. Because of monrandom sampling,
an attempt was made to identify and measure several important variables
upon which the experimental and control groups could be different. For
example, several important student variables were measured, such as pre-
test score, race, and several student family background variables (see
the section entitled "Description of Target Population'"). However,
other important student variables were not measured, such as student
motivation. Also, the measurement and analysis of E and C school
differences on such variables as teachers' attitudes toward the experi-
mental program and the schools' curriculum outside of the experimental
program were not within the scope of the study. Such differences in
student and school variables offer competing explanations for the
observed effects of the remedial program. '

A partial solution to this problem was accomplished by means
of quantitatively adjusting the observed effects of the remedial program
on the basis of differences between the groups for some of the variables

that were measured, The extent to which this was carried out appropriately
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is partly a function of the limited sample sizes at each grade/site/
subject combination. Also, the choice of an appropriate model that
includes several of these variables on which the groups might differ
and thzat appropriately represents the functional relations between
these variables ie difficult -- and again, even more difficult due to
limited sample sizes.

However, group differences on some of the more important
variables were taken into account quantitatively in the analyses,
Variables that were taken into account were pretest, student race,
father's education, total family income, and an attitudinal item from
the Parent Questionnaire concerning parents' approval of new teaching
methods for their children. These particular variables were chosen
because they were judged to have a potentially high relationship with

posttest performance, because there were observed differengés between

the E and C groups on these variables at many grade/site combinations

(see the section on "Description of Target Population'), and because
these variables were judged to provide sufficient data within most
grade/sites to warrant inclusion in any analysis. Father's occupation
was considered also but was excluded due to the relatively low response
rate to that item,

Differences on other variables measured in the study were
taken into account only qualitatiﬁelyg Because group differences were
judged to exist on these other measured variables, and because group
differences may exist on variables not measured, the conclusions
presented are appropriately qualified. | x

Also, because nonrandom sampling creates uncertainty about the
actual sampling distributions of commonly calculated statistics, such as
Mg, YY) and chi-square, the validity of statistical tests of signifi-
cance is threatened. 71hat is, the prcbabilitf formally associated with
any one of these statistics taking on an extreme value is actually
unknown and can only be taken as an approximation., In the following
analyses, the t-statistics calculated are only "formal" calculations.

The probabilities associated with these calculations are assumed to be
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approximately correct. Usually, a t-value greater in absolute value
than 2.0 is taken as evidence for a nonrandom result in all tests for
significance. In some analyses, thé limited sample sizes require a
higher t-value in order to maintain the significance level at approxi=-

mately 0.05.

Measurement Error

The assumption that independent variable values do not repre-
sent hypothesized "true" values raises the issue of '"measurement error"
in the analysis model. The presence of measurement éfIGf in such
variables as pretest and posttest scores is usually indicated by
estimating the reliability of such tests. The publishers' estimates of
the reliability of the achievement tests ﬁsed in this expefiment are
discussed in an earlier section. These estimates are consistently high.
However, in a study dealing with a target population of low-achieving
students from low-incomz families, reliability estimates based on samples
from such a population are also important. Such estimates were @bﬁainédi
Table 19 presents reliability estimatés using an internal consistency
measure (Kuder-Richardson 21), As can be seen from the table, all of
these estimates are quite high, the lowest beiag 0.90.

These reliability estimates were obtained using the Kuder-
Richardson 21 formula for the following reasons. An internal con-
sistency estimate was judged most appropriate because the design of the
study did not provide for obtaining additional test data at any other
times than the beginning and end of the 1970-71 school year and the
beginning of the 1971-72 school year. Thus, reliability estimates
involving fluctuations in a student's score over a short time interval
as a source of error, such as the correlation of alternate forms
administered 2 weeks apart, were ruled out. The best estimate of
reliability based upon an internal consistency measure is that most
commonly referred to as the Kuder-Richardson 20 formula. All reliability

estimates involving the correlation of variously defined halves of a

Q | 5&




71

TABLE 19, ESTIMATED RELIABILITY COEFFICIENTS (KUDER-RICHARDSON 21)
OF THE PRE- AND POSTTEST FORMS OF THE EVALUATION READING
AND MATHEMATICS TEST FOR EACH GRADE(E) .

B Readlng 7EEthematlcs
‘kr-21 NP KR-21 N(b)
grade 1
f Pretest (SEAT, Level I)(E) 0.94 2139 0.94 2124
’ Posttest (CAT, Level I, Form B) 0.90 2139 0.92 2124
Grade 2
Pretest (MAT, Primary I, Form F) 0.92 2702 - 0.88 2531
Posttest (MAT, Primary I, Form G) 0.98 2702 0.97 2531
Grade 3
Pretest (MAT, Primary II, Form F) 0.94 2482 0.98 2357
Posttest (MAT, Primary II, Form G) 0.96 2482 0.94 2357
Grade 7
Pretest (MAT, Intermediate, Form F) - 0.93 2319 0.93 2286
Posttest (MAT, Intermediate, Form G) 0.94 2319 0.95 2286
Grade 8
Pretest (MAT, Advanced, Form F) 0.91 2256 0.90 " 2153
Posttest (MAT, Advanced, Form G) 0.92 2256 0.93 2153
Grade 9
Pretest (MAT, Advanced, Form F) €.93 2089 0.94 2077
Posttest (MAT, Advanced, Form G) 0.93 2089 - 0.94 2077

(a) The sample used to estimate KR-21 were full-year students with both a
pre- and posttest score in the apprgprlate subgect
(b) N = the number of students in each sample.

§ (¢) See an earlier section of this report for more complete ldéhtlflﬂatlﬂn
and discussion of each test.
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test, such as "split-half" and "odd-even'", provide estimates of the

value calculated using the Kuder-Richardson 20 formula, In fact, the
average of all correlations between all possible halves of a test is
equal to the Kuder-Richardson 20 value. However, the Kuder-Richardson 20
formula was not used to estimate reliabilities because it requires that a
pass-fail response to each item for each student be stored in the data
file. Such storage was not within the scope of this study. However, if
one assumes that the item difficulty (peréent who passed an item) of

each item is equal to the average item difficulty, the Xuder-Richardson 20
formula reduces to a formula involving only the number of test items, and
the mean and variance of the raw scores for the students in the sample.
This formula is most commonly referred to as the Kuder-Richardson 21
formula. Finally, it is always true that this formula will provide a
lower estimate of a test's reliability than the Kuder-Richardson 20
formula. This fact makes the high test—féliability estimates obtained in
this study even more impressive. ;

In Battelle-Columbus' Interim Report on this experiment, quali-
tative judgments were made about the pretests' reliabilities in order to
qualify any analysis results which might be suspect due to potentially
unreliable pretest scores. These judgments were made on the basis of
the correlations between pretest and posttest scores within the E and C
groups at each site. At this time, however, the high estimated reliabili-
ties in Table 19 are most encouraging and obviate the necessity for such
judgments, It is still encouraging, however, to note that the large
majority of these pre-post correlations are relatively high, as shown in
Table 20. Table 20 provides a frequency distribution of the pre-post
correlations*, by grade and subject. This table shows that the values
of the pre-post correlations increase by grade level in the elementary

grades and are generally high (above 0.70) in the junior high grades,

*See Appendix K for the values of the pre-post correlations within E and
C groups, for each grade, site, and subject area.

i
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TAELE 20. DISTRIBUTION OF PRE-POST CORREIATIONS FOR EXPERI -
MENTAL AND CONTROL GROUPS BY GRADE AND SUBJECT AREA

_Grade 1 ) ] Grad: rade 8 |
of r R M R M R M R M R M

.00~ .10
.11- .20
.21~ .30
.31~ .40
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Totals:| 34 | 34 | 36 |36 | 35 | 36. | 36 | 36

R = Reading
M = Mathematics

The correlations at Grade 1 are understandably lower because the pre- and
posttests were not alternate forms of the same test, The pretest was a
readiness test and the posttest was a standardized achievement test. In
reading at Grades 2 and 3, most correlations are above 0.50 and 0.60,
respectively. In mathematics at Grades 2 and 3, most are above 0,60 and

0.70, respectively. Overéll, very few correlations are less than 0.40.

Selection of an Analysis Method

Five methods were considered as candidates for the amalysis of
the data in this study:
e compare the difference between the E and C post~-
test means with the difference between the E and

C pretest means.
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@ assume a randamised blocks experimental design with
pretest score as the blocking variable and analyze the
results using the analysis of variance. i

e assume a completely randomized experimental design with
pretest score as a covariate and analyze the results
using the analysis of covariance.

e compare the posttest scores for the E group with pre-
dicted scores for the E group obtained from a
regression model fitted to the data for the C group.

® treat posttest score as a dependent variable; treat
group membership, pretest scores, and selected other
variables as independent variables, and analyze the
results using regression analysis.

The first method was judged unacceptable because it does not pro-
vide a quantitative adjustment in mean posttest differences due to mean
pretest differences and does not consider the selected other variables at
all. The second method was not considered appropriate because the blocking
vaféable is the pretest score and it may interact with the group variable.
These conditions make "blocking" undesirable. The third method can account
for a linear relationship between pretest and posttest, but it requires
assumptions analogous to the block design that do not permit the study of
interactions. The fourth method was judged unacceptable because it dées
not use the data from the E group to fit the regression model.

The fifth method can account for linear and nonlinear relations,
and it allows the inclusions of interactions of pretest and other variables
with the group membership variable. Group differences on the posttest may
then be examined with the understanding that they have been adjusted for
differences on the pretest and other vafiableéiand that any necessary inter-
actions have been included in the analysis model. For these reasons, this

method was selected for the analysis of the data.
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Regression Analysis Models Employed

Two types of regression models were employed to provide the
principal results. One involved group membership, pretest score, and
their interaction as independent variables (called the Pre-Post Model),
The second included pretest score and the family background ard at-
titudinal variables discussed earlier without any interaction terms
(called the Extended Variables Model). |

Both of these models take into acc int only linear relationms
between pretest and posttest. Examination was made of the appropriateness
of using only linear functions of pretest scores, This was accomplished-by
examining 236 computer-generated scatter plots. Each scatter plot fepr3a
sented each grade/site/subject combination, illustrating the actual rela-
tionship between pretest and posttest. Study of these plots indicated that
nonlinear terms involving pretest were unnecessary., However, a few of the
scatter plots at the elementary level did indicate some curvalinearity, in
that there appeared to be, in these cases, a smaller rate of change (or slope)
of posttest scores on pretest scores for the higher values of pretest. In
most of these cases, the grade/sites involved were those where the pretest
scores were overall relatively high and the higher scoring students on the
pretest did not have as much room to improve (a ceiling effect) as the lower
scoring students.

An example of a typical scatter plot for each grade is presented in

Appendix L.

The Pre-Post Model

The data for each grade/site combination were fitted for
the subjects Reading and Mathematics scores using a regression model of the
following form:

Yy = A ByXyy F By FRKKay T e

where A, Bl’ BE’ BB denote regression coefficients and

Y, = posttest score for student i, i = 1, ..., n;

1;
X

1i 1, if student i belonged to the experimental group, or
1 ¥ :

0, if student i belonged to the control group;
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Xy = pretest score for student i; and

. deviation between the actual posttest score and the

Substitution of X,. = 1, 0 into the model yields

Y

13 = (A+ B+ (B, +B) X, + ey,

and

0i A + BZXZ + EOi

as the individual regression lines fitted to the experimental and

Y

control data, respectively. The Pre-Post Model was fitted to the data
using the SPSS* regression program as implemented on Battelle-Columbus
Laboratories' CDC 6400 computer. The difference betwean these
regression lines after they have been estimated from the sample data**
is then given by
g -9, -8 +%
1 "0 71 3 2"

This expression shows that the difference between the regression estimate,

g‘\ .
1, of the posttest score for experimental students and the regression
' A
estimate, Y., of the pasttest score for control students is given b
0 & y

a linear function, Bl + Bsng where XZ denotes a given specified

pretest score. This is to say that the estimated difference between

the two groups on the ?csttest varies for different values of pretest.
Such variation is a linear function of the pretest score in this model.

Figure 2 provides a graphic illustration of this regression

model. The difference between estimated posttest scores for the two
groups is the difference between the two regreSSiaﬁ lines evaluated at
any pretest level. Two such differences are described. One is the
differeﬁce at the point where the pretest score is zero. This difference
is algebraically equal taigl, the estimated coefficient of the group
membership variable. Its mégnitu&e and sign answer the question "What

is the estimated difference between the groups when the pretest score is

zero?" Such a question carries little substantive meaning. A more meaning- .

* Statistical Package for the Social Sciences, Nie, N., Bent, D.H., Hull,
C. H., McGraw-Hill Book Company, New York, New Yérk 1970.

%*%The carat above each letter indicates that it has been estimated from
sample data, After estimation, the subscript, i, is dropped.

30

estimated posttest score using the fitted regression model.
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177 .
ful question is to askmﬁhaé the difference between the gréups is estimated

to be for various values within the pretest score range for which data exist
in both the E and C gfeupég An example of such a score range is illustrated
in Figure 2 by the two vertical broken lines. Note that, because of the
difference in slopes of the two lines (%easuréd by ﬁS), the difference between
groups can change in magnitude and direction as .the éreﬁest level changes.

For example; the group difference favcfsAthe C group when KZ = 20, but

favors the E group when X, = 60.

80— *IW"'”*"; 7’_"; L
Regression line for C group |

70l [Yo=A +8,X,] i

)

Estimated Posttest Score (Y)

Differenc between lines

40k when Xo2=60

—— N — —r— —

30 'Regression line for E group

"\ /1 [$|=(£+é|)‘+f(’é2+ é3))(2]
20| 1 | ' ' ] -

10§ Difference between lines when X5=0 [él]

o1 I I NN N R SRS NN N
© 0 20 30 40 50 60 70 80 90
Pretest Score (Xg) '

- FIGURE 2. TILLUSTRATION OF THE "PRE-POST MODEL"
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The Method Employed for Obtaining Principal Results With the Pre-

Post Model. In order to assess the impact of the experimental program for
, , o A A
any grade/site/subject, the difference, Yl - YO’ was evaluated at the

mean pretest, §é; taken over both the experimental and control students
within each grade/site/subject combination. Each resulting difference
was then divided by its estimated standard error, Sy, to obtain a ratio
having the form of a t-statistic. Values of t greater than 2.0 were
then taken as evidence for a significant:graup difference.

The standard irfar of the difference, Ggs WAS obtained as
follows. Because %1 - YD is a linear combination of Bl and BB it

may be shown that

2 2, =22
sg = sy + Xys5 + 2Xps ),
where
2 e cirapad vaed o D L8 avatuared af Y. = F. .
S0 denotes the estimated variance of Yl Y@ evaluated at Xé = Ré,
2 ., 2 e
1 and 54 denote the estimated variances of Bl and BB’ respectively;
and 513 denotes the covariance between Bl and BBQ

Values for si and s% were obtained from the computer printout of the regression

results. Values for the covariance, sy4, Were obtained using the formula:

- ) ~ 2
2 T12%23%13 T 13 ,
3 (nrlBSEISKB) 1 + 2r12 9313 = Ty = Ta3 - r137

where 7
52 denotes the residgg; mean square;
Y195 T35 Tog denote the estimated correlation coefficients
_ between group (Xl) and pretest (XZ), between X, and the group-
by-pretest interaction (XLXZ), and between KZ and X122,
respectively;
S s denote the estimated standard deviations for X, and X.X,;
xl’ Xy 1 172
and n denotes the number of students.
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This particular formula for calculating 515 Was used because the values

on the right-hand side were available fr@m the camﬁuter pfiat@gt_ it
was derived from the relation S13 = 1352 where 313 denotes fhe (1,3)
element of the inverse of the watrix of sums of squares and cross-
products of deviations for Xl’ XZ, and ng

To illustrate this t-test, one can draw the fitted regression
lines for the E and C groups and evaluate them at the combined E and C
mean pretest score. The difference between the lines, ?1 - §D’ at this
point is the difference tested for significance. In the following

sketch:
E

X, represents the combined E and C mean pretest score. Y,, the estimated
mean posttest score for the experimental program, is shown by the mark
on the E line; %03 the estimated mean posttest score for the traditional
program, is shown by the mark on the C line; and the difference between
the two estimated means (gl - Qb) is shown by a vertical line between
the two marks. This estimated posttest difference (at the combined

E and C mean pretest score) forms the numerator of the t-statistic
employed to test for significant group differences. This test forms

the basis for the findings concerning experimental program effects in
this study. If this t-test yields a value greater than +2.0, this can
be taken as evidence that, in a larger collection of students (at the
particular grade/site) with a pretest score distriﬁuti@n similar to the
combined E and C pretest score distribution observed in the sample,

the mean posttest score for those students if given the experimental
program would be higher than the mean pcsttesﬁ score. of those students
if given the traditional pfagram, Oof course, if this t-test yields a

value less than -2.0, one would predict: a lower -mean posttest score for
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students if given the experimental program than if given the traditional
program.

In the above sense, the t-test employed provides an assessment of
the "overall" effect of the E and C treatment conditions qualified, as
mentioned earlier, on the basis of group differences on variables other
than pretest. The outcome of this t-test, however, is not qualified if

group differences exist on pretest. This is because the estimated means

for the experimental and traditional programs are generated at a given
pretest value, or for a given pretest distribution, so that any differences
between the two groups in estimated posttest means cannot be attributed

to group differences on pretest. In contrast, any difference between the
to differences between the groups in their initial entry level. Thgs,

the regression technique, in the above outlined way, "takes into account”

~or "adjusts for" initial differences between the groups on the pretest.

This concept is extended to adjust for group differences on variables in
addition to pretest, in the Extended Variables Msdel; discussed subsequently

in this section.

Study of the Significant Group-by-Pretest Interactions. The

includes a group-by-pretest interaction in the slopes of the E and C
posttest regression lines as functions of pretest scores, If such a
difference in slopes exists, then the inclusion of this term will result
in an improved estimate of the residual error. This improved estimate,
in turn, will yield a better statistical assessment of the difference
between the E and C regression lines evaluated at the mean of the pre-~
test scores for the combined E and C groups. This latter assessment is
taken to be the primary measure of the impact of the’ experiment at each
grade/site/subjec; combinaticn, as mentioned above.

The inclusion of the interaction terms in the model alsq yields
secondary benefits, Whenever the interaction is significant, the
regression lines will have markedly different slopes, and may even
intersect in che range of the pretest scores. This has the effect of

showing reversed differences b2tween the fitted E and C posttest means
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corresponding to low and high pfeteét scores, Because of the importance
of this kind of information, a summary of the results obtained at all
those grade/site/subject combinations which yielded a group-by-pretest
interaction coefficient having a t-value greater than 2.0 is presented in

Appendix M,

The Extended Variables

o
12
[iD

=

n
¥

The data for each grade/site combination were also fitted,
wherever possible, using a regression model with linear terms of the form:

Yi =A + 31X1, + BZiZi + BBXBi o o o F Bpoi + e,

el

where A, By, **, BP denote the regression coefficients and

Y, = pgsttést score for student i, i = 1, « «, n;

e

X'i; 1, if student i belonged to the experimental

b

group, or O, if student i belonged to the
control group;
X,. = pretest score for student i;
2i ?

XBi"'i’Xéi = total family income, father's education,*
race, and parent's response to the
"Approve New Method" attitude item, for
student i; and

e, = deviation between the actual posttest score and the esti-
mated posttest score using the fitted regression model.
As in the Pre-Post Model, evaluating xli = 1 yields the model for

the experimental group and Kli = 0 yields the mcdgl for the control group. The

difference between these two regression models after they have been esti-

mated from the sample data is then simply

T -%.=3
Yy =Yg =5 -

* TFather's education is divided into three levels (as defined in the
section on "Description of Target Population') and, thus, requires two
zero-one ''dummy' variables. Race requires either none, one, or two
zero-one "dummy" variables, depending.upon whether a grade/site has
one, two, or three predominant races.
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=59

That is, 1 is the estimated E/C difference in posttest means for any

given value of pretest, or for that matter, for any given combination

of values of the independent variables including the family background
variables and the attitudinal items. Thus gl is an estimate of experimental
program impact holding constant the other variables included in the model,

, A, , C ae ) .
so that the value of B, (the estimated difference in posttest means between

P

nd traditional instruction) cannot be attributed to group

1y
|,-lh
re

differences in these other variables.

The group-by-pretest interaction term was not included in the
Extended Variables Model because E/C group differences estimated with the
Pre-Post Model were found to be quite similar (both in magnitude and
statistical significance) to such differences in supplementary regression
analysis performed at all grade/sites using a model with only group and
pretest as independent variables.. Overall, more than 90 percent of the
statistical outcomes of the Pre-Post Model, comparing the E and C groups,
remained unchanged when the interaction term was dropped in the supple-
mentary analyses. This is not surprising when one considers that despite
the presence of an interaction in the Pre-Post Model, the group com: arison
was made at the combined E and C pretest mean. Thus, for example, using
the Pre-Post Model with data that demonstrated a strong cross-over effect
(one group higher than the other at one end of the pretest score range and
the opposite group higher-at the other end; see Figure 2), the t-test
made at the combined pretest mean would likely indicate a small, insignifi-
cant difference between groups. Using a model without the interaction term
to analyze the same data would also likely yield a small, insignificant
difference between groups over the entire pretest score range because the
actual éhangiﬁg group differences over this range would tend to cancel

each other out.

The Method Employed for Obtaining Results With the Extended

Variables Model. 1In order to assess the impact of the experimental program
' AN
Bys
significance using a t-test of the null hypothesis: Bl =0, at the 0.05

for any grade/site/subject, the group coefficient, is tested for

level of significance, Usually this means values of 't greater than 2,0
are taken as evidence for a significant group difference. In some cases’
a value of t greater than 2.0 is réquired as the critical value, depending

on the sample size and the number of variables in the model.
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In summary, the analysis method used is regression analysis.
Regression models are fitted at all grade/site combinations for both reading
and mathematics., The Pre-Post Model includes pretest scores, group member-
sﬁip, and a group-pretest interaction as independent variables. The Extended
Variables Model includes pretest scores, group membership, total family
income, race, father's education, and an attitudinal item assessing attitudes
of parents toward their children being taught by a new teaching method. The
Pre-Post Model is also applied in additional analyses comparing the experi-
mental group with the comparison group and the special treatment groups, com-
paring the experimental and control groups on attendance, and comparing
the experimental and control groups on second year test scores obtained
at tﬁe beginning of the 1971-72 school year. All of these applications are

at only certain grade/sites. These additional analyses are discussed in
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RESULTS AND CONCLUSIONS:

TECHNOLOGY COMPANY SITES

Introduction

The purpose of this section is to present the principal results
obtained from a variety of analyses performed on the data. These results
are presented under several headings. The main analyses are presented first.
In general, the main énalyses consist of comparing experimental and control
groups at each site/grade/subject combination, utilizing in regression models
pre- and post achievement test scores and data collected on other variables
during the experimental (1970-71) year. The first part of these main
analyses is the application of the Pre-Post Model, where E/C comparisons
are made by regressing posttest scores against pretest scores. The resulting
regression lines are then evaluated at the pretest mean of the combinred
experimental and control groups. The difference between these regression
lines are tested for statistical significance using a formal t-value equal
to 2.0. These results constitute the primary results of the Pre-Post Model
analyses, and are summarized in Table 27. |

The second part of the main analyses consists of applying, again
at each site/grade/subject combination, extended regression models which
include family background and attitudinal variables in addition to pretest.
Results from these extended regression models are summarized in Table 30.
The additional variables included in these extended models are family income,
father's education, race of student, and one attitudinal item from the
Parent Questionnaire. The attitudinal item included assesses parents'
attitudes toward their children being taught by a new teaching method. As
discussed earlier in the Target Population Section, E/C group differences
existed very frequently on this item, and for this reason the item was

ncluded as a variable in the extended regression models.

e

The main analyses at each site are followed by an aggregate
analysis across sites.This analysis is descriptive in nature, not involving
any regression or other formal statistical models, and consists of an
examination of pre- and posttest means for the éiperimental and control

groups at each grade and in each subject area, aggregated across sites.
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The changes in the grade equivalents of these means are then discussed.

In the néxt part of this section, results from analyses
concerned with assesing the stability of the treatment impact are presented.
To make this assessment, expefimentél and control students from 46 selected
site/grade/subject combinations were administered the evaluation test during
the fall of the school year that followed the experimental year. Those
grade/site/subject combinations showing positive (or negative) impacts in
the spring are examined to determine whsther the impact remained positive
(or negative) into the following year. These results are discussed and
then summarized in Table 34. Because the original samples of both the
experimental and control students suffered normal attrition during the
summer months the pretest means for the reduced samples were computed
and compared with those of the original samples., A discussion of these
findings concludes the assessment of the stability of treatment impact.

As part of the experimental design for this program, many sites
had "replacement" gf@upsi These groups of stuients were generally taught
in the same building as the treatment students. They were pretested and
posttested as though they were control students. In some instances, as
intended, replacement students were transierred out of their replacement
groups and became members of experimental treatment groups whenever students
were lost from the experimental treatment groups because of dropouts, etc.

Where such transfers were few, the replacement groups were not severely

.depleted and became eligible for consideration as a kind of "in-house"

control group (referred to in the analysis as 'comparison' groups). This
is in contrast to the normal control groups that were taught in other
buildings. The posttest performance of students in 58 comparison groups
are analyzed using the Pre-Post Model. Two regression analyses involving
comparison groups are made. The first of these consists of comparing the

posttest performance of students in the camparisan'grcups with that of the

of students in the comparison groups with that of the experimental groups.
The results of these analyses are summarized in Tables 37and 38 . Finally,

these two regression analyses are interrelated as shown in Table 39.

£
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In addition to the experimental groups under the guidance of the
technology companies, the experimental design also included some ''special
treatment" groups at Grand Rapids, Michigan, and Hartféfdg Connecticut.
These groups were part of other remedial education programs or projects
in these two school systems. The posttest performance of students in
these special treatment groups is compared with experimental and control
groups at these sites. The results of these analyses are given in Tables
41 through 45.

Because of the possible importance of student attendance in
the assessment of program im?act; a special analysis of attendance was
made which compared the experimental and control groups. This analysis
is summarized in Table 47.

The section concludes with a summary of results and conclusions.

The Main Analyses: Regression Analyses of
Experimental verses Control Groups on
First Year Test Results

The purpose of this section is to present the principal results
based upon tests of significance of the difference between the experi-
mental and control groups' estimated posttest means, using the two. types
of regression models: the Pre-Post Model and the Extended Variables Model.
It is important to emphasize that results and comparisons are given in terms
of estimated ?@stte%t’means and not the actual posttest means. Estimated
posttest means are generated from the regressigﬁ models fit to the data,

As discussed previously in the Method of Analysis section, any comparison

of actual posttest means suffers from the fact that E and C groups differed
on the pretest, so that any group differences between actual means on the
posttest can be partly attributed to differences between the groups in their
initial entry level, as well as partly attributed to differences between the
groups on other variables, such as family background variables. The
regression analysis technique copes with this problem by providing

estimated posttest means for the E and C groups aﬁ a given common pretest

value, so that any difference in the E and C estimated posttest means cannot be

o 100




attributed to original differences between the groups on the pretest.

For the Extended Variables Model, where group differences in other variables
in addition to pretest are taken into account, this concept is extended

80 as to provide estimated means and differénees between estimated means
"holding constant" or "partialing out" the variables on which the groups.
might differ.

However, actual posttest means are provided in Appendix K for
the interested reader, for experimental and control groups, for each site
in each grade and subject area. Corresponding grade equivalent values
are also given (shown in parentheses beside the raw score mean). Also,
pretest raw score means and aé%@ciated grade equivalents are given in
Appendix K, along with standard deviations, sample sizes, and pre-post
correlation coefficients.

The students in the regression analyses given below are full-year
students, i.e., those identified as being in either the experimental or
control group from a time within 3 weeks of the administration of the
pretest to the time of the posttest administration. Further, each student
was required to have both a pre- and posttest score in order to be included
in the analysis. The numbers of such students in the E and C groups are

given in Appendix N.*%

Pre-Post Model Results

Pre-Post Model results are presented below for reading and for
mathematics, within each grade. Tables and descriptive discussions show
the sites for which statistically significant group differences were found,
the estimated posttest means for each group, their differences, and the
combined E and C pretest mean associated withthe posttest differences.#*

All analyses are done with raw scores; however, the grade

equivalents of the raw scores are presented also to facilitate the inter-

* Appendix N also provides the number of students in the comparison and
special treatment groups analyses.
*% Appendix R presents these data for all grade/site/subject combinations

regardless of whether a statistically significant difference was or was
not found, Also, the associated t-ratios are given in this appendix.
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pretation of the results through the use of a commonly used metric.
Table 21 shows Grade 1 results for reading and mathematics
for those sites exhibiting a statistically significant group difference
at the combined E and C pretest raw score mean.** The sites are shown
in Column 1. Column 2 shows the stanine value corresponging to the
combined E and C pretest raw score mean.  The estimated posttest means
shown in Columns 3 and 4 were obtained by evaluating the fitted E and
C regression lines at the mean pretest value. The differences between
these estimated posttest means are shown in the last column. The numbers
in parentheses in the last three columns give the grade equivalents that
correspond to the mean raw scores and their differences.
The table shows, for example, that the difference between the
estimated raw score posttest means at Selmer is +13 and this difference
corresponds to a grade equivalent difference of +0.7. This raw score
difference is equal to the difference between 68 for the experimental
posttest mean and 55 for the control posttest mean, as estimated by evaluating
the fitted regression lines at the méan pretest value. '
An examination of the results in this table shows that the largest
positive Aifferences in posttest raw score means for féading and mathematics
are equal to 21 and 14, respectively, and both of thuse occur at Jacksonville. :
The largest positive differences in grade equivalents occur in reading at
Selmer (+0.7) and in mathematics at Jacksonville (3+0.6). The largest
negative difference in raw score posttest means occurs in reading at

Wichita (-16). 1In terms of grade equivalents, the largest negative

difference also occurs in reading at Wichita (-1.0)., Overall, positive

differences in posttest means occur in two sites in reading and in three

sites in mathematics.

%% Since Battelle's Interim report, the Grade 1 results have been re-analyzed
in that scores of a zero posttest have been dropped from the analysis.
Results from this analysis are in this report, and are taken to be
definitive. The dropping of students with zero posttest scores resulted
in three fewer impacts in favor of the E group than reported in the
Interim report, and six more impacts in favor of the control group, in
reading and mathematics combined.

had
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TABLE 21, ESTIMATED EXPERIMENTAL (E) AND CONTROL (C) POSTTEST MEANS
IN READING AND MATHEMATICS AND DIFFERENCES BETWEEN THESE
MEANS FOR SITES EXHIBITING A SIGNIFICANT GROUP DIFFERENCE
IN GRADE 1 '

Mean 7 Estimated o
Site .. Pretest ____ Posttest Means E/C
Value* iE c Difference

Selmer | (3). 68 (1.6) | 55 ( .7) |+13 (+.7)

Wichita ) | 53(.6) | 69 (1.6) |-16 (-1.0)

Las Vegas () 51 (<.6) | 57 (.8) | -6 (<-.2)

Foiladelohia | () | i o |5 o | (<=.2)

READING —

Portland @G )62 (1.2) | 71 (1.7) | =9 (=.5)
Jacksonville | (2) | 57 ( .8) | 36 (<.6) [21 (>+.2)

Mean Estimated 5 7
Site Pretest ____Posttest Means E/C
Value® E o Difference

Dallas Y 3 (1.0) | 29 (.6) | 45 (+.4)
~ Las Vegas (2) 27,G§?§) 40 (1.3) ,f%?,({!'7?ﬂ

Fresno __ | (‘3 33 .9 | 42 (1,5) | =9 (-,6)
Philadelphia |  (2) | 28 (<.6) | 38 (1.2) |-10 (<-.6)

MATH

Grand Rapids |  (2) 32 (.9) | 41 (1.4) =9 (-.5)

Hartford (2) 30 ( .7) 39 (1.3) -9 (-.6)

McGomb 2) 44 (1.6) | 36 (1.1) | +8 (+.5)

Portland (457 41 (1.4) 55 (2.0) 14 (=.6)
Jacksonville |  (2) 38 (1.2) | 24 (<.6) |[#14 (>+.6)

[ - e
== — = =

* The stanine value corresponding to the combined E and C pretest
raw score mean. i
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Table 22 gives the results for Grade 2 for those sites showing
a sigﬁificant group difference at the combined raw score mean for the
E and C groups. The mean pretest values in Column 2 are given in raw
score units along with corresponding grade equivalents. The regression
estimates of he posttest means and the differences between them for the
E and C groups are given in Columns 3,‘4; and 5. Raw score values and
corresponding grade equivalents are given for the estimated posttest

means.

The largest p@sitiveréifferencéémin the posttest ﬁaans occur
at Jacksonville (+6) for reading and at Dallas (4+9) for mathematics. The
largest negative differences in these means occur at Las Vegas for both
reading (-14) and mathematics (-7). In reading the grade equivalent dif-

- ferences range between a maximum at Wichita (C.2) and a minimum at Las

Jacksonville (+0.4) and Rockland (~0.5). The E group at Rockland in
mathematics shows a larger grade equivalent gain than any other E group
in the table (2.6-1.7=0.9). All posttest means have grade equivalents
less than 2.9 ("average" grade-level stitién at the end of the school
year is 3.0) with the excaptian of the control group at Rockland in
mathematics (3.1). The table shows 3 positive and 7 negative differences
in posttest means in reading; and 2 positive and 7 negaﬁive differences
in mathematics.

Table 23 shows the regression results for Grade 3. The maximum
and minimum differences in raw score units are at Selmer (+9) and Seattle
(-11) for reading, Dallas (+20) and either Las Vegas af Eattfcrd (-13) for
mathematics. Selmer and Seattle also yield the maximum and minimum dif-
ferences in grade equivalents for reading, (0.4) and (-0.5), respectively.
In mathematics these extremes are associated ﬁith Dalias (+0.6) and either
Hartford or McComb (-0.4). It should be noted that a gain of 1.3 grade
equivalents occurred for the E group in mathematics in Selmer. The results
show 3 positive and 4 negative differences in the posttest means for reading,
and 5 positive and 8 negative differences in the posttest means for math-

ematics.

M\
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TABLE 22. ESTIMATED EXPERIMENTAL (E) AND CONTROL (C) POSTTEST MEANS
- IN READING AND MATHEMATICS AND DIFFERENCES BETWEEN THESE

== — — e e — == ————— ey

Mean Estimated 7
Site Pretest _____Posttest Means _ E/C

Value E c Dlifegence

Selmer (w0 a.n | 65 2.2 | 60 (2.)) | 45 (+.D)

Wichita 39 (1.7) 63 (2.2) | 58 (2.0) | 45 (+.2)
Las Vegas | 23 (L.3) | 32 (1.5) | 46 (1.8) |-L4 (-.3)

Taft 37 (1.6) 52 (1.9) | 57 (2.0) | =5 (-.1)
_ Hartford 27 (1.4) 42 (1.7) | 51(1.9) | =9 (-.2)

READING |- - il LA .
HcCamb ) 29 (1.4) 47 (1.8) | 55 (2 D)' -8 (— 2)

Seattle | 39 L. 58 (2.0) | 65 (2.2) | -7 (=.2)
~ Portland 42 (1.8) | 59 (2.1) | 65 (2.2) | -6 (-.1)
Aigagksanv11le | 27 (lgé) 775D (1.9277 %% (I.S) m,,fS (+.1)

Bronx | 23 } (1.4) 41 (1.7) | 54 (2.0 |-13 (~.3)

Mean ' Estimated ! |
Site Pretest ____Posttest Means E/C

Value ) E c PifEErEncEi

Dallas_ 21 (1.2) | 34 (1.5) | 25 (0.3) | 49 (+.2)
Rockland 38 (1.7) 53 (2.6) | 56 (3.1) | =3 (-.5)
lLas Yegas 20 (1.2) | 29 (&) | 36 (1.6) | -7 (=.2)

Freemo | 310 | 420 [ 4722 | 6.2

MATH ~ Philadelph?a 7”7%;1€1E§) _ 36 g}.é) 40 (1. 8) -é (—EZ)i

Seattle | 32 (1.5) | 45 (2.1) | 51 (2.4) | =6 (-.3)

Portland 39 (1.7) 49 (2.3) 52, 2.5 -3 (—_z)
Jackganv111é 23 (1.2) 44 (2.0) 36 (1i6) +8 (+. 4)

Bromx | 22 (1.2 | 40 (1.8) | 43 (2.0) | -3 (-.2)
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TABLE 23 , ESTIMATED EXPERIMENTAL (E) AND CONTROL (C) POSTTEST MEANS
' IN RFADING AND MATHEMATICS AWD DIFFERENCES BETWEEN THESE
MEANS FOR SITES EXHIBITING A SIGNIFICANT GROUP DIFFERENCE

IN GRADE 3

Mean Estimated »
Site Pretest ___Posttest Means 7 E/C

Va lue E | C Dif ferenc eﬁ

Selmer 45 (2 4)” | 67 (3.2) 58 (2 S) 77?? (+ 4)
Dallas - 26 (l.S)rw 36 (2 2)7 29 (1ﬁ9) ,%?,;+‘3)

Las Vegas | 28 (1.9) | 39 (2.3) | 47 (2.4) | -8.(-.1)
7 Seattlé 46 (2 4) 53 (2 5) 7 764W(3 1) | -11 (’.5)7

READING

Jackscnv;llé 30 (2 o)f 44 (2 4) 38 (2.2) | 46 (+.2)

Hammcnd | 42 (2.3)7 | 54 (2 7) 59 (2.8) | 257(*31)
7B??ﬁﬁ - ,ng g%DOJ, 7”7747w(2 4) . 7537§2;§?””W ’G,Q*??>,ﬁ

Mean . Estimated
Site Pretest ____Posttest Means _ E/C

Yalué E o c Diffe;gncg

Selmer ) 59 (2.4) | 88 csgii | 75 (3.2) |+13 (+.5)
Athens | 50 (2.3) ' 68 (2.9) | 63 (2.6) | +5 (+.3)

Wichita 1 39 (1.9) 53 (2. 3) 60 (2.5) 7757 (=.2)
Dallas | 35 (1.6) | 59 (2.5) 39 (1. 9) [+20 (+.6)

Las Vegas 37 (L.7) 49’(2 3) 62 (2.6) |-13 (=.3)

Fresn& ) 51 (ziB) 62 (2 6) 68 (2 9) —6 ( 3)
Taft B 7 52 (2 3) 71 (Sfp), 7 65 (2 7) +6 (+ 3)

| Hartford | 44 (2.2) | 51 (2.3) | 64 (2.7) |-13 (=.4)

McComb | 44 (2.2) | 62 (2.6) | 70 (3.0) | -8 (-.4)
Seattle | .53 (2.3) | 71.(3.0) | 78 (3.2) | -7 (=.2)
Portland | 58 (2.4) | 74 (3.1) | 80 (3.3) | -6 (=.2)
7iack$DnVLlle ”38 (1.8) 58 (2-4) 51 (2 3) +7 (+ l)
Hammond | 5@y | 1) | 6.0 | -4 (.2
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Table 24 gives the results from the regression analyses for Grade
7. Only 2 sites in reading, Athens and Rockland, and 4 site< in mathematics,
Rockland, Fresno, Grand Rapids, and Seattle, yielded significant group dif-
ferences. The only positive difference between the posttest means occurred
at Athens in reading. The table also shows that the larger grade equivalent
gains were in two C groups in mathematics kl-i for Rockland and 1.3 for
Seattlézi In reading there was one positive and one negative difference in
posttest means. In mathematics all 4 differences were negative,

Table 25 shows the results obtained for Grade 8. 1In reading,
the largest positive difference between the regression estimates of the
posttest means occurred at Grand Rapids (+7); the largest negative dif-
ference occurred at Seattle (-10). In mathematics, there are no positive
differences and the largest negative difference occurs at Seattle (-20).

A large grade equivalent gain of 1.4 occurred for the E groups in reading
at Anchorage and Grand Rapids; similar gains of 1.3 occurred for the C
groups in Rockland, Seattle, and Hammond. A negative gain (-0.6) in grade
equivalents occurred for reading in the E group Qf‘Philadelphiag In
mathematics, the table shows that the grade equivalent gain for the C
group at every site exceeds 1,0 with the exception of Hammond (0.9). The
largest negative difference occurred for Seattle, where the E group showed
no gain in grade equivalents and the C group showed a gain of 1.6 in grade
equivalents, Three sites showed positive impacts in reading; no sites
_showed positive impacts in mathematics.

Table 26 shows the results obtained for Grade 9. 1In both reading
and mathematics, 3 sites showed positive differences in the regression
estimates of the posttest means. 1In reading, the largest gains in grade
equivalents were made by the E group at Athens (1.2) and by the C group
at Seattle (1.1). In mathematics, both the minimum and maximum gains in
grade equivalents occurred at Seattle where the E group showed a grade
equivalent gain of 0.6 and the C group showed a grade equivalent gain of

1.5.
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TABLE 24. ESTIMATED EXPERIMENTAL (E) AND CONTROL (C) POSTTEST MEANS IN
READING AND MATHEMATICS AND DIFFERENCES BETWEEN THESE MEANS
FOR SITES EXHIBITING A SIGNIFICANT GROUP DIFFERENCE IN
GRADE 7

Mean Estimated
Site Pretest _____ Posttest Means E/C
Value E c Difference

Athens | 38 (4.4) 43 (4.8) | 39 (4.5) | +4 (+.3)
Rockland | 56 (5.8) 59 (6.0) | 64 (6.6) | =5 (=.6)

READING

Mean Estimated o
Site Pretest |  Posttest Means | E/C

Value B c Difference

Rockland | 62 (5.7) 72 (6.4) | 79 (6.9) | =7 (=.5)
o Fresno 36 (4.3) 42 (4.6) 52 (5.2) =10 (-,6)
MATH ~— ————— e e -
Grand Rapids | 38 (454) G4 (4.7) 7 SQ (5.1) —Si(ﬁ.é)
75 (6.7 ﬁlﬁi(ﬁlgl)
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TABLE 25, ESTIMATED EXPERIMENTAL (E) AND GdNTRDL (C) POGSTTEST MEANS

READING

MATH

IN READING AND MATHEMATICS AND DIFFERENCES BETWEEN THESE
MEANS FOR SITES EXHIBITING A SIGNIFICANT GROUP DIFFERENCE
IN GRADE 8

Mean Estimated 7
Site Pretest Posttest Means E/C

Value Difference

E __C

Dallas . | 23 (3.7) 31 (4.6) | 27 (4.2) | +4 (+.4)

" Anchorage | 46 (6.6) | 59 (8.0) | 53 (7.3) | +6 (+.7)
Rockiand 47 (6.7) 55 (7.4) | 59 (8.0) | -4 (-.6)
Fresno 30 (4.5) | 33 (4.9) | 38 (5.6) | -5 (=.7)

CPhiladelphia | 26 (4.1) | 22 (3.5) | 31 (4.6) | =9 (-1.1)

Grand Rapids 32 (4.8) 42 (6.2) 35 (5.2) +7 (+1.0)

Seattle | 41 ¢6.0) | 43 (6.2) | 53 (7.3) |-10 (-1.1)

Hammond | 40 (5.8) | 47 (6.7) | 51 (7.1) | -4 (-.4)

Estimated
Site Pretest ____ _Posttest Means E/C
Value F 0 Difference

Rockland 56 _(6.8) ,,6§;€7-3) 70 (8.1) | -4 (~.3)

Fresmo | 34 (4.8) | 37 (5.4 | 42 (5.9) | -5 (=.5)
Grand Rapids | 38 (5.3) | 39 (5.7) | 47 (6.4) | -8 (-.7)

Seattle | 47 (6.0) | 44 (6.0) | 64 (7.6) |-20' (-1.6)

Portland 47 (6.0) 52 (6.7) | 60 (7.3) | -8 (-.6)

46 (6.0) 51 (6.7) | 55 (6.9) | -4 (-.2)

Hammond

109
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TABLE 26, ESTIMATED EXPERIMENTAL (E) AND CONTROL () POSTTEST MEANS
IN READING AND MATHEMATICS AND DIFFERENCES BETWEEN THESE MEANS
FOR SITES EXHIBITING A SIGNIFICANT GROUP DIFFERENCE IN GRADE 9

Mean Estimated 7
Site Pretest | Posttest Means E/C

Value E c Difference
~ Athens 34 (5.0) 43 (6.2) | 39 (5.7) | # (+.5)
Las Vegas 49 (6.9)7 58 (8.0) 7 7?2 (75327ﬂ 467(+g7)

Philadelphia | 23 (3.7) 26 (3.8) | 27 (4.2) | -3 (-.4)

READING
Taft | 36 (5.3) 45 (6.4) | 37 (5.5) | 48 (+.9)

Seattle 49 (6.9) 54 (7.4) | 58 (8.0) | =4 (-.6)
Portland 47 (6.7) | 53 (7.3) | 56 (7.6) | =3 (=.3)

| Mean Estimated
Site Pretest _____Posttest Means E/C
Value i c Difference

68 (8.0) | 73 (8.4) | =5 (=.4)
53 (6.8) | 48 (6.4) | 45 (4.4)

Selmer | 59 (6.9)
Athens 41 (5.6)
Anchorage 53 (6.6) 65 (7.8) 55 (6.9) |+10 (+.9)

MATH b - — -
Rockland | 70 (7.8) 78 (9.0) | 70 (8.1) | 48 (+.9)

‘Seattle | 54 (6.7) | 60 (7.3) | 71 (8.2) |[-11 (-.9)

o 210
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Summary of Pre-Post Model Results

Table 27 shows a summary of the results obtained with the pre-
post regression model for each grade, site, and subject. The symbols, E
and C, indicate the occurrence of a significant positive or negative group
difference, respectively, between the posttest means as estimated by the
regression lines fitted to the pre-post data. The marginal row and column
totals show the number of E's and C's together with the number of empty
cells where a nonsignificant (Not Sig.) group difference was obtained.

The table shows, for example, in Grade 2-reading, the positive
impacts (E) occurred at Selmer, Wichita, and Jacksonville; the negative
impacts (C) occurred at Las Vegas, Taft, Hartford, McComb, Seattle,
Portland, and Bronx. The marginal totals for this column show 3 positive
impacts; 7 negative impacts; and 8 sites where the group differences were
not significant. An éxaminatién of the row for Wichita shows a negative
impact in Grade l-reading; a positive impact in Grade 2-reading; a negative
impact in Grade 3-mathematics; and no significant impact in any other grade/
subject combination. The marginal totals for Wichita show one positive
impact, 2 negative impacts; and 9 instances where the impacts were not
significant. !

An examination of the column totals shows that five positive
impacts were obtained for Grade 3 in mathematics. No other grade/subject
combination shows a greater number of positive impacts. The smallest
number of positive impacts for grade/subject combinations occurred for
Grades 7 and 8 in mathematics where no positive impacts were obtained.
The corresponding maximum and minimum number of negative impacts are seen
to be 8 for Grade 3-mathematics, and one for Grade 7-reading.

In none of the 12 grade/subject combinations did the number of
positive impacts exceed the number of negative impacts.

An examination of the row totals shows that Jacksonville
exhibited six positive impacts. The seven sites-shawing no positive
impacts are Fresno, Philadelphia, Hartford, Seattle, Portland, Hammond,

and Bronx. The maximum number of negative impacts is shown by the ten

711
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negative impacts at Seattle. No negative impacts occurred at Athens,
DaliasS Anchorage, and Jacksonville. The difference between the number
of positive impacts and the number of negative impacts is'seen to be a
maximum of 6 for Jacksonville and a minimum of -10 for Seattle.

The lower right-hand totals show that 28 positive impacts
occurred, as compared to 60 negative impacts. Thus, the control groups
exhibited statistically superior performance as determined by the regression
analysés in approximately twice or many instances or did the experimental
groups. However, by far the major outcome was no statistiéally significant
difference between the groups, since 124 differences were not significant.

Of the 28 positive impacts, almost twice as many (18) occurred
at the Elementary level than at the Secondary level (10). However, at
either level the percentage of positive impacts out of all gfade/site/
subject combinations is very low, being 17 and 9 percent respectively.

It is also interesting to note that 23 of the 28 positive impacts occurred
at sites associated with three of the six technology companies, as shown

in Table 28. However, such a comparison needs to be interpreted with
caution, since different companies did not conduct programs in the same
sites, Thefefafe, it is iméassible to disentangle the site from the company

effects,

Extended Variables Model Results

The purpose of this section is to present the results of compari-
sons between the posttest performance of the experimental (E) and control
(C) groups taking into account group differences on selected variables in
addition to the pretest score. These variables are taken into account
quantitatively through inclusion in the extended regression model described
earlier. In review, this model is an extension of the Pre-Post Model without
the interaction term between pretest and group. The additional variables
selected were student race, father's education, total family income, and
level of parcnts' approval of new instructional methods for their children

(Item No. 10 on the Parent Question and :efefred to as "Approve New Method').

213
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TABLE 28, NUMBER OF POSITIVE IMPACTS FROM THE PRE-POST MODEL ANALYSES
FOR THE ELEMENTARY AND JUNIOR HIGH GRADES, FOR EACH TECHNOLOGY

COMPANY

Company Elementary _Secondary | Totals
6 3 9
e T
— ) . — — .
_ ) - — ) — é”‘*ﬁ =
— ) _ — —
6 0 6

A: Selmer, Athens, Wichita

B: Dallas, Anchorage, Rockland

C: Las Vegas, Fresno, Philadelphia
D: Taft, Grand Rapids, Hartford

E: McComb, Seattle, Portland

F: Jacksonville, Hammond, Bronx

\(o 114
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The rationale for selecting these variables and dropping the
group-by-pretest interaction is discussed in the previous section on the
methods of analysis. The results of the Extended Variables Model are
presented here.

There are certain disadvantages in using the Extended Variables
Model to assess program impact. A smaller data base is available for
this model than with the Pre-Post Model because it contains only students
whose parents returned a questionnaire. Not only are the samples smaller
in size {generally 40-50 percent as large as the samples in the Pre-Post
Model analyses), but also the samples could be different in the type of
students in them. However, a comparison of combined £ and C pretest means
of the samples associated with the Pre~Post and Extended Variables Models
showed that these pretest means were close, most often not differing by
more than one or two raw score units. There were, however, exceptions,
particularly at Hartford and Grand Rapids, where the corresponding pretest
means often differed on the order of four to six raw score units. In
general, when the means of the samples associated with the two models did
differ, the sample associated with the Extended Variables Model (EW) had a
higher pretest mean.

Although there are the above disadvantages, by use of this
model group differences on variables in addition to pretest can be

taken into account. Thus, in this sense, the results of these extended

" model analyses do provide a better comparison of experiments’' a.d control

groups.

Table 29 describes the additional variables included in the
extended variables model for each grade/site. Note that no EVM was fitted
at Rockland, Philadelphia, and Grades 1, 7, 8, and 9 at Bronx.

115
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TABLE 29. INDEPENDENT VARIABLES CONSTITUTING THE EXTENDED
VARIABLES MODEL FOR EACH GRADE/SITE COMBINATION*

Independent Variables

Student's Father's Total Family Approve

_Site Grade  |Group Pretest = Race _  Education _ Income New Method

Selmer All
Atiaens All
Wichita fA1l
Dallas All
Anchorage All
Rockland #+* None
Las Vegas 1

Las Vegas 2-9
Fresno All
Philadelphia ** None
Taft All
Grand Rapids All
Hartford All
McComb All
Seattle All
Portland All
Jacksonville All
Hammond All
Bronx *% 1&9
Bronx 2&3
Bronx ** 7&8
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*  Presence ¢f variable in EVM is indicated by an "X".

%% No EVM's fitted due to insufficient or no data.

Table 30 presents the results of the Extended Variables Models (EVM)
along with the results from the Pre-Post Model (PPM), so that comparisons of
results from the two models can be made. For each grade/site/subject the
following entry is made: "E" if the difference between groups was statis-
tically significant in favor of the E gr@ﬁp, a "C"'if the difference was in

favor of the C group, and a blank if the difference was not significant.
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The column totals give the number of "E's" and '"C's' and blanks (Not. Sig.)
for each grade/subject, summed across sites. For example, in Grade 8-
Reading, of the 15 sites where both the EVM and PPM were 2mployed, there
were three "E's" and three "C's" és a result of using the PPM, but mo
"E's" and only one "C" based upon the EVM. . This type of result--a loss in
aumber of both "E's" and "C's"--is by far the most typical. Note, however,
that in Grade 7-Mathematics there were no "E's' and three '"C's'" using the
PPM, but two "E's" and only o: @ '"C" using.the EVM.

The row totals show the number of "E's", "C's" and blanks for
each site summed across grades and subjects for those sites where an
Extended Variables Model was used. None of the sites gained in the number
of "E's" or "C's" (with the exception of McComb, which gained one E).
0f the four sites which héd a relatively lérge number of "E's" using the
PPM (Selmer, Athens, Dallas, and Jacksonville), only Seimer maintained

the same number using the EVM, with Athens, Dallas, and Jacksonville
losing in the number of "E's"., 1In fact, of the 10 sites exhibiting at
least one positive impact with the Pre-Post Model and where the Extended
Variables Model was employed, in 8 of the 10 sites the number of positive
impacts was reduced when using the EVM,

The totals in the lower right corner of the table describe

the overall result. Where 26 "E's" were obtained with the PPM, only 15
were obtained with the EVM, in those grades and sites where both models
were used.. Forty-nine "C's" were found using the PPM, only 27 using the
EVM. The corresponding number of nonsignificant outcomes went from 109
with the PPM to 142 with the EVM. The number of "E's" lost, 11, represents
42 percent of the number obtained with the PPM., The number of 'C's', 22,
represents 45 percent. Thus, the change to the EVM does not appear to have
favored either group. i

Although the change to the Extended Variables Model does not
favor either gféup, the conclusion is nonetheless indicated that application
of the Extended Variables Model provides even less evidence in favor of an
experimental group impact than the Pre-Post Model, simply because the pro-

. porticn of -positive impacés is less. And, in general, those few sites
exhibiting a relatively large number of p@éitiva impacts with the Pre-Post

Model lost some of these positive impacts when the extended model was applied.

ERIC 118
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Experimental - Control Group Comparisons Agpregated Across Sites

Although the primary emphasis of the analyses of data in this
report is on obtaining results at a grade/site level, by means of regression
analyses, it is informative to make descriptive comp ‘isons of the experimen-
tal and control gourps' average performance on the posttest aggregated over
the 18 sites. Table 31 shows the raw score means (and associated grade
equivalents)® of the pre- and posttests for the E and C groups at each
grade for all 18 sites combined. As shown there, the differences in
pre-post gains between the two groups, either in raw scores or grade
equivalents, are very small, 1In terms of raw score units, the largest
difference in gain between the two groups occurs in Grade 3 reading,
where the experimental group gained 16 raw score points, as compared to
a gain of 13 raw score points for the control group. However, in terms
of grade equivalent units for Grade 3 reading, there is no difference in
géins between E and C groups, each group gaiﬂing 0.4 grade equivalents.

The largest difference in gains between the two groups in terms
of grade equivalent units occurs at Grade 3 mathematics, where the experi-
mental] group gained 0.4 grade equivalents, as compared to a gain of 0.7
grade equivalents for the control group. Note, however, that the difference
in gain between the groups in raw score units is zero, each group in
Grade 3 mathematics gaining 18 raw score units,

Figure 3 portrays the data in Table 31 graphically, by showing
a plot of grade equivalent gains as a function of grade level. (No results
are shéwn for Grade 1 because the pretest did not yield grade equivalents.)
For mathématicé, the upper plot shows, for example, that the third grade
experimental group began the third grade with an average grade equivalent
of 2.2, and ended the third grade with an average grade equivalent of 2.6.

% The grade eguivalents were obtained by first calculating the raw score
mean, and then determining the grade equivalent corresponding to this
mean raw score value in the publisher's grade equivalence tables.
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OVERALL MEAN PRETEST AND POSTTEST VALUES (AND ASSOCIATED GRADE
EQUIVALENTS) FOR EXPERIMENTAL (E) AND CONTROL (C) STUDENTS, BY
SUBJECT AREA AND GRADE

MATHEMATICS

=

E

Grade 1

c

Pretest
Posttest
Raw Score

Gain

GE Gain

68
(2)%

74
(3)*

28
(1.4)

43
(4.7)

38
(1.2)

43
(1.5)

42
(1.9)

53
(.3)

14

10

QES

.71 0.4

0.6

0.8

0.8

Sémplerrr
Size

1042

1082

1152 1106 1242

READING

1115 1197 1089 1065 1088

1102

975

Gra

c E

de 3

c

E

Grade 9

C

| Pretest

Posttest

Raw Score
Gain

Sample
Size

32”7
(1.5)

2 33

2.1)|¢.

38

(5.6)

45
(6.4)

51
(1.9)

49
(2.5)

45
(6.4)

51
7.1

19

~ 1

16

7

6

D!'é}

41 0.4

.0.4

S

* Stanine values

1047 1092 1242 1192

121

0.4

0.3

0.9

0.8

Dis

0.7

1317 1165 1211 1108 1151 1105 1093 996
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This is shown in the plot by the open-ihieaded arrow having its initial and
final poirts corresponding to the grade equivalent gain. -The associated
solid-headed arrow shows the grade equivalent gain for the control group.
For third grade, mathematics, these pre and post grade equivalents for
the control group are 2.3 and 3.0, respectively. In this case the
experimental group gained, on the average, 0.4 grade equivalents, whereas
the control group gained 0.7 grade equivalents. The standard gain in
grade eéuivalénts is equal to 1.0, and will occur whenever an arrow has
a slope equal to that of the ﬁcrmal grade equivalent gain line shown in
the plot. Slopes less than one indicate a relatively reduced rate of
achievement; the smaller the slope the greater is the reduction in
achievement rate,

An examination of the figure shows that the experimental groups
started at lower pretest levels than did the control groups for grades
3, 7, 8, and 9, in both reading and mathematics. In no case are the
arrows parallel to the standard progression line. More importantly, in
no case is the slope of an arrow associated with the experimental group
markedly greater than that of the arrow associated with the control
group. In other words, the rate of achievement of the experimental
groups is not improved to any noteworthy extent over that of the control

groups.
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Experimental Versus Control Groups:
Second-Year Stability of Impact Results

Selection of Grade/Site/Subject
Combination for Second-Year Testing

In order to assess the stability of the impact of the experimental
program over the summer months, certain grade/site combinations were selec~
ted within which students from the experimental (E) and control (C) groups
were given the reading and/or mathematics subtests of the évaluaticn test
during the fall of the 1971-1972 school year.* The particular form of the
evaluation test given was the same form as that givenm to these students dur-
ing the original pretest administration in t: fall of the 1970-1971 school
year, with the exception of Grade 1 studentsg Grade 1 students received the
same test (and form) as they received during the spring 1971 posttest
administration.

The primary strategy for selecting grade/site/subject combina-
tions for secgndﬁyear testing was to make a judgement, on the basis of
; preliminary ﬁata analyses,** where a significant positive or negative
difference between the E and C groups occurred on the basis of first
year test results. This judgement was made by examining the differences
between E and C mean raw score gains, relative to their estimated variance.
S=cond year testing, then, was planned for those grade/site/subject combi-
nations where the preliminary analyses indicated either a positive or
negative impact. Both experimental and control students were to be tested
in the selected grades, sites, and subjects. Finally, the students to be
tested during the second year had to be full year students during the first

year, with both pre and posttest scores for the first year.

* Specifically, five sites (Selmer, Las Vegas, Athens, Portland, Fresno)
tested during the week of November 29, 1971 and four sites (Dallas,
. Anchorage, Grand Rapids, and Jacksonville) tested during the week of
December 6, 1971.
%% At the time when decisions had to be made concerning where second
year testing was to occur, formal statistical regression analyses had
not yet been accomplished.
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In accordance with the above procedures, the grade/site/sub ject
combinations for which second year testing occurred are identified in
Table 32. Whereas there is some balance between subject area, most of
the testing occurred in the Elementary grades. This result is consistent
with the higher density of significant Pre-Post Model differences in favor
of the E or C group iﬁ the Elementary gradés than in the Junior High grades

in the fir .t year analyses.

32. SITE/GRADE/SUBJECT COMBINATIONS WHERE SECOND-YEAR TESTING
WAS ACCOMPLISHED

<,
&
=
s

- Grade 1 | Grade 2 Grade 3| Grade 7 Grade 8| Grade 9_
Site R | M R | M R | M R | M R | M R | M

Athens X X ‘ X X X X X

Dallas x | x Tx] =[x | x| x |x | |
Las Vegas 0 x I x < | x " ———— - -
Fresno X ) X ) - g{ - - .
Grand Rapids | 1 i* - " . —1 - i
Portland X 7 X - . R R I R I -
Jacksonville ”}{7 X R 1{ X X X R —t—t—— —

= Reading
Mathematics
Occurrence of second year testing

"R
wou
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Stability of Impact Results

o+

Table 33 shows the estimated means for which the difference was
statistically significant for the experimental and control groups using the
pre-pcst regression model to analyze the fall 1971 second-year test scores
against the fall 1970 pretest scores. The table shows, for example, that
in Grade 2, mathematics, at Dallas, the mean pretest raw score is equal to
23, This value represents the mean raw pretest score for those students of
the experimental and control groups who cook both the fall 1970 pretest and
the second year test, The grade equivalent value that corresponds to this
mean is shown in parentheses to be equal to 1.2. The estimated second-year
test mean for the experimental group at the mean pretest value of 23 is
shown to be 44 with a grade equivalent of 2.0, The corresponding estimated
mean value for the control group is shown to be 31.with a grade equivalent
value of 1.4, The difference between these regression estimates of second-
year test means is given in units of raw scores and grade equivalents in
the column labeled E/C Difference. In the present example, the raw score
difference is seen to be +13 and the grade equivalency is seen to be +.6.

Complete lists of all regression analysis results associated with
the second year fall test are given in Appendix S, whether such results were
statistically significant or not, Also, associated t values are presented
there. 1In addition, Appendix P provides pre~ and second-year test means
(and associated grade equivalents) and standard deviations, for each of the
experimental and control groups.

?able 34 illustrates the stability of statistical outcomes of the
Pre-Post Model analysis of spring 1971 posttest perf@éﬁéﬁce to fall 1971
second-year test performance. In Grade 1 Reading, all outcomes remained
unchanged, In Grade 1 Mathematics, one nrnsignificant group difference
from the spring analysis became significant in faver of the C group in the
fall analysis; one E outcome become a nonsignificant outcome; two C's became
N's; and only two outcomes, an N at Anchorage and an E at Jacksonville, re-

mained the same.
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ESTIMATED EXPERIMENTAL (E) AND CONTROL (C)

SECOND-YEAR TEST MEANS FOR SITES SHOWING A
SIGNIFICANT GROUP DIFFERENCE -

Mean Estimated Second
Grade Pretest Year Test Means E/C
Sub ject Site Value® E c Difference

Grade 1
Reading

Grade 1
Math

Grade 2
Reading

Grade 2
Math

Grade 3
Reading

Grade 3
Math

Grade 7
Math

Grade 8
Reading

Selmer
Dallas
Jacksonville

Athens
Jacksonville

Jacksonville

Dallas
Las Vegas

Portland

Fresno

Selmer
Dallas
Las Vegas
Selmer
Dallas
Athens
Jacksonville

Athens

Grand Rapids

(3)
(1)
(2)

(2)
(2)

28(1.4)

23(1.2)
21(1.2)
22(1.2)
40(1.8)
32(1.5)

45(2.4)
27(1.8)
29(1.9)

58(2.4)
36(1.7)
51(2.3)
37(1.7)

41(4.6)

32(4.8)

81(2.2)
63(1.2)
66(1.5)

47(1.7)
46(1.7)

57(2.1)

44(2.0)

37(1.6) .

46(2.2)
54(2.7)
4?(2;3)

72(3.4)
40(2.3)

47(2.4)

90(3.9)
57(2.4)
78(5.2)

63(2.6)

54(5.3)

43(6.2)

73(1.8)
73(1.8)
57(0.8)

53(1.9)
34(1.0)

51(2.0)

31(1.4)
45(2.1)
40(1.8)
56(3.1)
53(2.6)

66(3.1)
34(2.2)

56(2.7) -

79(3.3)
49(2.3)
72(3.0)
55(2.4)

47(4.9)

37(5.5)

+8 (+.4)
-10(-.6)
+9(+.7)

-6(-,2)
+12(+.3)

+6 (+. 1)

+13 (--.6)
"8('-5)
+6(+.4)
=2(-.4)
-4(-.3)
+6 (+.3)
+6(+.1)
-9(-.3)
+11(+.6)
+8(+.1)
+6 (+.2)
+8(+.2)

+7 (+.4)

+6(+.7)

* TFor Grade 1 the mean pretest value is given in stanines; all
other raw score means in the table have their associated grade
equivalents in parentheses.
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A brief summary of the number and kind of changes in Table 34 1is
presented in Table 35. This table shows a two-way classification of outcomes
obtained for all of the 46 site/grade/subject combinations where second-year
testing took place. The right-hand column of the table shows that 20 Gf the
46 combinations yielded a significant impact for the experimental groups as
a result of the spring posttest analysis; 14 of the 46 combinations showed
no impact as a result of the spring posttest analysis; and 12 of the combina-
tions showed an impact in favor of the control group. The classification of
impacts using the fall second-year test is shown by the bottom row of the
table, This row shows 14, 27, and 5 impacts in favor of the experimental
group, neither group, and the control group, respectively.

An examination of the main diagonal of the table shows that
13+124+4 = 29 of the 46 combinations yielded the same impact classification
for both analyses; 17 combinations changed classifications between the
spring and fall testing. Comsequently, one measure of the stability of
impact is given by the ratio 29/46, or 63 percent,  This gives an estimate
of the unconditional probability that a random selection from these 46 com-

binations will be classified the same way by the spring and fall analyses.

TABLE 35. CLASSIFICATION OF RESULTS TO SHOW
STABILITY OF PROGRAM IMPACT

Classification* Based on
Fall 1971 Second-Year Test

E N Cc Total

Classification® Based on
Spring (1971) Posttest

==
O = L
-
(N
DO
ot
B~

Total 14 27 5 46

* E denotes impact in favor of the experimental group
C denotes impact in favor of the control group
N denotes impact in favor of neither group
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A wore specialized examination of the E and C classifications can
be made as follows. A total of 13 of the 20 combinations classified as E
impacts by the spring posttests were also classified as E impacts by the
fall tests., The ratio of 13/20 gives SSiparcent as an estimate of the
conditional probability that a randomly selected E-impact combination based
on the spring posttest will also be classified as an E~impact combination by
the fall second-year test. A total of only 4 of the 12 combinations classi-
fied as C-impscts in the spring analyses are so classified in the fall. The
ratio of 4/12 gives 33 percent as an estimate of the conditional probability
that a randomly selected C impact from the spring analysis will also be classi~
fied as a C impact in the fall. It appears, then, that the outcomes in favor
of the E group at the end of the 1970-1971 school year are more stable than
the outcomes in favor of the C group, It also appears that the E impacts are
more stable at the elementary than the secondary level, since only 4 of the 15
elementary E impacts changed from spring to fall, whereas 4 of the 5 secon-
dary E impacts changed from spring to fall.

The monsignificant group differences were the most stable of all.
Twelve of the 14 N-impacts from the spring analyses remained the same; one
became an E impact and one a C impact.

Because some of the students who took the first-year tests were mnot
available to take the second-year tests, the results presented above are
based on a sample of students that is "reduced" relative to the "original”
sample of first-year students. In general, approximately 30 percent of the
students in the original sample were lost. In order to determine whether
the mean pretest values for the original and reduced samples were essen-
tially equal, examinations of these means were made ior both groups., These
examinations indicated that over 90 percent of the 46 combinations that
were posttested in the fall showed pretest means for the reduced sample
within one raw score unit of the pretest mean of the original sample. Thus,
it is concluded that students in the second-year analysis are equivalent to
students in the first-year analysis, with respecé to original entry level
achievement, so that any change in impact irom one analysis to the other

cannot be explained on this basis.
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Comparison Groups Analysis

In order to compare the performance of the experimental groups
to the performance of students from within the same schools, the pool of
replacement students at any grade/site was treated as a '"comparison' (R)
group for purposes of analysis. Comparison groups were posttested at any
grade/site if there were judged to be at least 35 such students left at
the end of the year., Table 36 identifies those grade/sites where compari=-
son group posttesting occurred. Results of applying the Pre-Post Model to
the analysis of experimental versus comparison group differeﬁées, and to
control versus comparison group differences, are presented and discussed
below. Also, experimental versus control group impacts are related to

comparison versus contrel group impacts,

TABLE 360, SITES AND GRADES WHERE COMPARISON GROUPS WERE POSTTESTED

e e e e e — — ——

Site Grade 1 |Grade 2 |Grade 3

Rockland X X X X X X

Hartford X X

McComb X X X
X

Jacksonville X X X X X

Hammond X X X

X = Posttesting of comparison group

ey
X
ﬁj
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Control Versus Comparison Groups

Table 37 shows a summary of the significant differences between
the control groups and the comparison groups. Grades where comparison
group testing was not done are indicated by a dash in the table, ‘'he symbols
R and C signify that the regression estimates of the posttast means differ
significantly in favor of the comparison (R) or control groups (C), respec-
tively. No significant difference is indicated by the symbol N, A com-
plete listing of the regression results is given in Appendix T.

An examination of the table shows that comparison group testing
was carri~nd out for 58 grade/site/subject combinations. Among these com-
binations a total of 19 significant differences were found between the
regression estimates of the posttest means for the control and comparison
groups. Thus, significant differences are shown for approximately one-third
of the testing combinations. Among these 19 differences, 14 (74 percent)
favor the comparison group. The table also shows highly consistent results
for a given site, For example, at Athens, Georgia, six of these groups gave
significantly higher estimated posttest means for the comparison groups. In
no case at Athens did the results favor a control group. The significant
results at Rockland also favor the compariscn groups, whereas the significant

results consistently favor the control groups at Hammond and McComb. At
Jacksonville, five results favor the comparison groups, and one result
favors the control group, Although 12 comparison groups were tested at

Wichita, no significant differences were found,

Experimental Versus Comparison Groups

Table 38 shows a summary of the significant differences between
the experimental groups and the comparison groups. The symbols are the
same as those shown in the preceding table except that the experimental

group symbol E replaces the symbol C associated with control groups. These



118

»

°N ue 4£q pa3eoTpuT ST 20u2a9IITP JurdTITuSIS ou fdnoa8 (Joazuod
I0) dnoxs uostaedwod 3Y3l JoAeJ suesw 31593350d Y3l JO SIIBWIISO UOISSIIZ21 dY3 IBYI SITITUSTS
(D x0) ¥ 1oquds 3yj fysep e £q pa3IBOTPUT 918 SUOp jou sem sdnoif uosiredwos jo Surissiisod 3I3UM sapein

.

———

BEITYITH
pueiy30y
quaod o
3TITAUCSYOR(

=

=

=

= A

= A

=&

MO S

M2z aE=
p=r

=
T EHE2a A
HEma

PUuoumE}
- sSuay3vy

(=
=
2t
o
v
=
=
= O
1=
1=
1 =
[}

U3 pesy UIeR  pesy U3eN  pesd U3eW  peoy UIeR  pesy UIeR  peoy PEERES
6 8 L € z 1
Spean

SdN0¥Y (¥) NOSIUVAWOD QNV Sdn0¥d (D) TI0¥INQD
NEZEMIIL SHINHYIIAIQ INVOIJINOIS J0 A¥VWANS /€ HI9VL

piojlaeg

13




119

: *N uB £g pSlOUIP ST DOUIASIITIP JuedTITuldTs ou fdnoad
(Teauswiaadxs 10) uosTaedwod Y3l AcAe suesw 3saj3sod Syl jo S93ewIls?a uolssaiudaa ay3 Jeyl saTITudis
(2 10) ¥ 1oquis 2yl fysep e Ag poIEOIpPUl 91B 2uop jou sem sdnoad uostiedwod jo Surlsslisod 2IdUM SIPRIH

BITYITH
PUBTo0Y

=
2
=

4q
N
N
N

311TAUOSYOEl

proy3aeH
N puowwEH
- - - - suayly

R A=A

=2 =5
t 2 E e
1 == e

- N
! N - 4 N N h:!

'
t
=
=
122
=
& &
=
=
=

qQUOQOK

UIB Pe3Y Y3eW PpeId Y3 PeSd YIEW PeEsy Ulen p=9y UisW PEIY #3318
6 : 8 L € [4 1

Speid

Sdno¥o (¥) NOSIVVAWOO Qv (T) 'IVINIWIEAIXH
NIEMIHES SHONHYHILIA LNVOIAINIIS 40 A¥ViddlS °g¢ HI4VL

3
kr
A




120

differences were obtained from the complete regression results presented
in Appendix U. 1In addition, Appendix O provides pre gnd post comparison
group means (and associated grade equivalents), along with a repeating of
experimental group means, so that the interested reader can make comparisons
between E and R groups in terms of pre and post means.

Among the 58 grade/site/subject combinations shown in the table,
13 favor the comparison groups, cniy one favors the experimental group, and
the remaining 44 combinations favor neithor group. The significant differ-
ences at Athens, Rockland, and Wichita all favor the comparison groups. The
only significant difference in favor of the experimental group occurs at

McComb in Grade 1 Mathematics.

Experimental Versus Control Group Impacts as
Related to Comparison Versus Control.Group Impacts

Table 39 shows ordered pairs of significant differences for the
58 site/grade/subject combinations where comparison groups were posttested,
Consider the symbol ER associated with Athens, Grade 3 Mathematics. The
first letter of this symbol indicates that the E group is significantly
favored over the coutrol group in the E versus C regression; the second
letter indicates that the R group is significantly favored over the control
group in the R versus C regressions. In general, the first symbol can be E,
N, or C corresponding, respectively, to the experimental group, neither group,
or the control group being favored by the experimental versus control regres-
sions, Similarly, thE-sécgnd symbol can be R, N, or C corresponding, respec-
tively, to the comparison group, neither group, or the control group being
favored by the comparison versus control regressions. The first symbol is
obtained frem Table 38; the second symbol is obtained from Table 37.

An examination of this table shows that the experimental group
is favored over the control group a total of 13 times (E occurs 13
times as the first symbol). The comparison group is also favored
over the control group a total of 13 times (R occurs 13 times as the
second symbol). Thus, the comparison groups are ju$t as likely to

be favored over the control groups as the treatment groups.
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It is also interesting to note that in the 13 cases when the
experimental group is favored over the control group, in 9 out of 13
cases (69 percent), the comparison group is also favored over the
control group. This possibly suggests the operation of a "school
factor'" in certain cases of an apparent experimental impact.

Finally, control groups do better when paired against
experimental groups than when paired against comparison groups.

Thus, control groups are favored 14 times when paired against
experimental groups, but control groups are favored only six times

when paired against comparison groups.
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Analysis of Special Treatment CGroups

At two of the eighteen sites, Grand Rapids and Hartford, a
number of additional remedial education programs were in progress
during the 1970-71 school year for students in schools other than
those designated as experimental and control schools. At Grand
Rapids, students from Grades 1, 2, 3, 7, 8, and 9 were participating
in four other programs: At Hartford, students ffcm Grades 1, 2, and
3 were participating in two special treatment programs. Table 40
identifies these programs by site and grade. These programs are de-
scribed breifly below. Following this description, the results of '
comparing the special treatment group with the control and experimental

groups are presented and discussed.

Description of Special Treatment Groups at Grand Rapids

similar to WLC programs in the experiment. It departed from experimental
treatments, however, in that the program was not in grades 7-9 aud also
the size of individual centers was smaller. In the WLC experimental
programs, individual centers were designed to accommocdate 100 children

at a4 time; in the WLC '"special treatment' groups, however, center

capcity was 30-40 children. The composition of student enrollment was
similar to that in the experimental schools.,

The Combined Motivations and Education Systems (COMES)

(Grades 7-9) instructional ?f@gram was heavily machine orientated. The

staff was about 80 percent paraprofessional and the overall staff-
student ratio was approximately 1/12. One class per week was held in

"achievement motivation', in which motivational values and incentives
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TABLE 40, SPECIAL PROGRAMS AT GRAND RAPIDS AND HARTFORD

GRAND RAPIDS

Grade 3

Grade 7 |Grade 8

Program Grade 1 |Grade 2

Reading ' , .
Centers . X,, ,f,X ] ,ﬁ,x I o

COMES X X
Westinghouse X X . X
Project Read X X X
X = Grades where programs implemented.
HARTFORD

Progrim Grade 1 Grade 7 |Grade 8

Waverly School X X X

Project X X X

X = Grades where programs were implemented.
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were discussed. There were no other incentive or point system. Students
were similar to eiperimental students in terms of underachievement,
Racially, most COMES students were black, compared to a mixed population
in the experimental program and predominantly white population in the
control program.

Project Read (Grades 1-3 - Reading Only) is a program developed

by Behavior Research Laboratories (BRL). It used Sullivan curricular
materials. Regular school staffing was employed. This included one
paraprofessional in each classroom, in addition to the teachers, resulting
in a staff ratio of approximately 1/13. (Paraprofessionals were included
in this manner in all "inner city" .lassrooms, consequently control
classes were staffed in the same way.) No hardware or external incentive
systems were used. Although students were in a special treatment group

in reading only, they were tested in both subjects,

Reading Centers (Grades 2, 3, 7 - Reading Only) was not a program
pér se; rather it consisted of the use of Speéialzremedial reading teachers
to teach underachieving students in small groups in their schools. This
instruction, urilike the case of all other programs in the experiment, was
supplemernitary to the school's normal reading programs., Each teacher was
responsible for 2 or 3 schools., Scheduling of classes varied both as to
times per week and size of the group. On the average, sessions were held

with individual children 2-3 times per week,

Description of Special Treatment Groups at Hartford

The Waverly School (Grades 1-3) program consisted of a newly

opened elementary school using the "open space' concept. It drew

students from the same area as the experimental and control schools.

inrollment was govexned by normal policies of the Hartford School
District and was not related to the experiment. Student characteristics
were similar to those in the experimental and control schools. K In
addition to the open space environment, individualized instruction and
team teaching were used. No particular emphasis was placed upon hard-

ware, other than might be expégted in a new school and no external
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incen-ive systems were in use. Paraprofessionals supplemented certifi-
cated teaching staff. The overall staff-student ravio was approximately
1/11.

Project CONCERN (Grades 1-3) is a program to bus disadvantaged

children from the same general area served by experimental and control
schools to middle class, predominantly white schools in other sections of
the city. These children received thé normal instruction provided in
most of the city's schools. The overall staff-student ratio was approxi-
mately 1/16. The program was started on an experimental basis and was

considered to be operational during 1970-71.

]

Control Versus Special Treatment Groups
at Grand Rapids

Table 41 shows the regression estimates of the posttest means
for which the difference was significant for the control and speciall
treatment groups at Grand Rapids, Michigan, The table shows, for example
that in Grade 1 the special treatment (ST) program, Project Read , yields
69 for the regression estimate of the posttest mean corresponding to the
pretest stanine value éf 3. The regression line for the control group
yields 60 for its estimated posttest mean., The difference between these
two estimates is -9, in favor of the special treatment group, and is
shown in the column labeled C/ST Difference.

An examination of the table shows that four out of five of
the significant differenczs are in favor of the special treatment
programs: Project Read, COMES, and the Reading Centers. Only in
Grade 8-Mathematics does the control group perform significantly better
than éhe special treatment, COMES. These five significant differences
were found in a set of 24 comparisons between special treatment groups
and control groups. Complete results for all comparisons are given

in 4ppendix V.

Control Versus Special Treatment
Groups At Hartford

Table 42 shows similar results for c@mgafiscns between special

teatment groups and contrnl groups at Hartford, Connecticut. The
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special treatment program at Waverly school. shows significantly better
performance than the control groups for Grade 1-Reading and for Mathe-
matics in Grades 2 and 3. The reverse result is shown for Project
CONCERN where the control group is estimated to yield a higher achieve-
ment level for Grade 1-Mathematics. The four significant differences
shown in this table were found in a set of 12 such comparisoms at

Hartford, Connecticut. Complete results are given in Appendix W.

Experimental Versus Special Treatment
Groups At Grand Rapids

Table 43 shows significant results obtained from the
regréssicn'lines fitted to the data for the experimental groups and
the special treatment groups at Grand Rapids, Michigan. The regression
lines are evaluated at the mean pretest value to obtain the estimated
posttest means.

An examination of the table shows that in every case in which

a significant difference occurs, the difference is in favor of the

n

associated special-~treatment programs: Project Read,Reading Centers,

)]

Westinghouse, or COMES. The ten significant differences are equally
divided between reading and mathematics, and occur for Grades 1, 2, 3,
and 7. Complete results on a set of 24 such comparisons at Grand
Rapids are given in Appendix V.

Experimental Versus Special Treatment

Groups At Hartford

Table 44 shows results similar to the preceding table for special
treatﬁent groups, Waverly School and Project CONCERN, at Hartford, Con-
necticut, The table shows that the regression estimates favor the special
treatment groups over the experimental groups in every case in which a
significant difference is judged to occur. Higher achievement is

shown for three cases in reading, three cases in mathematics. Complete

results for an additional set of six comparisons are given in Appendix W. ™

* 1In addition to the regression results given in Appendices V and W for
experimental vs, special treatment groups, Appendix Q provides a com-
plete listing of pre and post means (and associated grade equivalents)
and standard deviations.
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Summary of Results for the Special
Treatment Groups.

Table 45 provides a summary of the regression analysis
results for the special treatment groups at Grand Rapids and Hart-
ford., For any grade and subject area (readinhg or mathematics),
the first column (labeled "E/ST") shows the resulﬁs of comparing
the experimental group with the various special treatment groups.

Three symbols can appear: "E" for a statistically significant
impact in favor of the experimental group, "ST" for a statistically
significant impact in favor of the special treatment group, and

"N" for no statistically significant difference between experi-
mental and special treatment groups.

The second column in the table (labeled ''C/ST"), for
a given grade and subject area, shows the results of comparing the
special treatment and control greoups. Again, three symbols can
appear, "C" indicating a statistically significant impact in favor
of the control group, "ST" for a significant iméact in favor of the
special treatment group, and "N'" denoting no significant differences
between special treatment and control groups.

A dash in a given cell of the table indicates that the
special treatment program was not implemented at that grade/sub ject
combination.

For two of the programs, Westinghouse and Project CONCERN,
the general outcome is no significant difference, with only one or
two significant impacts when compared against either the experimental
or control groups. ' The COMES program exhibits this same pattern, but
to a lesser degree. Comparing COMES to the control groups in Grades 7,
8, and 9, 4 of the 6 comparisons yield no significant difference; and as
compared to the experimental groups, again 4 of the 6 comparisons yield
no significaﬂﬁ difference.

On the other hand, the Waverly school program at Hartford

i shows promise of enhancing students' achievement. Of the 12 comparisons
of this ércgram with the experimental and control groups, in 8 of

these 12 there was a statiatically significant impact in favor of

‘ 1246
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the Waverly school program. In 5 of the 6 comparisons with the
experimental group, Waverly was favored, with 1 of the comparisons
yielding no significant difference; in the 6 comparisons with the
control group, Waverly was favored in 3, with 3 yieldirg no signifi-.
cant difference. 1In all four cases of no significant Jifference,
however, the estimated differences in paéttest means were nonetheless
in favor of the Waverly program (see Appendix W), but not reaching
statistical significance,

Thus, chere is evidence that the Waverly program enhances
student achievement, when compared against either the experimental
or control groups, but more evidence when compared against the experi-
mental group. It is interesting to note that the Waverly program
does not emphasize hardware, and that no external incentive systems
were in use, as discussed earlier. Rather, the focus was on the
"open space" concept, emphasizing individualized instruction and
team teaching. | (

The Reading Center program, and Project Read, both at
Grand Rapids, also exhibit some evidence of having a positive
effect on student achievement. Although, in both of these programs,
only 5 of the 12 comparisons for each program were statistically
significant in favor of the special treatment, for the remaining
7 comparisons, the regression estimates generally favored the special
treatment programs (see Appendix V). That is, in these cases, the
estimated difference in posttest means generally favored the special
treatment group, but this difference was not large enough to reach
the specified level of significance. It is again interesting to
note that in both of these programs, there was no emphasis on hard-
ware, and no external incentives were used. It is also interesting
to note that in both of these programs, remedial instruction was
given in reading only, as mentioned earlier.

In terms of comparing overall the experimental programs
with the special treatment groups, the most conspicuous result shown
in Table .45 is the absence of any positive impact in favor of the

experimental treatment, out of 24 such comparisons in Grand Rapids,
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and out of 12 such comparisons in Hartford. However, the special
treatment group was favored in 10 of the 24 comparisons at Grand
Rapids, and in 6 of the 12 comparisons at Hartford.

In terms ¢. comparing overall the control groups with the
special treatment groups, the special treatment groups did not fare
as well as when compared with the experimental groups. Out of 24
special treatment-control group comparisons in Grand Rapids, 4 yielded
a siéﬁifieant impact in favor of the special treatments, with only
1 impact in favor of the controls. Out of the 12 special treatment-
control group comparisons at Hartford, 3 yielded a significant
impact in favor of the special treatments, and again with only 1

significant impact in favor of the controls.
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Analysis of Attendance Data

In lieu of any variables which measure student motivation and
attitudes toward school and learning, data were gathered on regular school
attendance for students in the experimental and control groups wherever
possible for the school years, 1970-71 and 1969-70 (the latter being
considered as a 'pre" measure or "entry level'). Attendance can be
construed as at least an indicator of a student's willingﬂéss and
desire to learn. The grade/sites for which data were collected for
a Pre-Post Model analysis of attendance are identified in Table 46. The

results of these analyses are presented and discussed here. Note that

LS

TABLE 46. SITES AND GRADES WHERE ATTENDANCE ANALYSES WERE PERFORMED

Site Grade 1 |Grade 2 |Grade 3 |Grade 7 |Grade 8 |Grade 9

:éélgefii o ) X X X X ) Xﬁ .
Athens o X X X 7777X 7 Aﬁ
Wichita X ﬁiii 7 X X
Dallas X iii X, B X 7X B

[ > |

Rockland X X X X X

~

Las Vegas X X

»

Fresno X X X . X

L

McComb X X X X
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Table 47 shows the estimated 1970-71 percentage of school
days absent for tﬁe experimental and control groups that showed
significant differences between their rates of abseateeism. The
attendance data were analyzed by regressing the percentage of days
absent for each student during the 1970-71 school year against his
percentage of days absent in 1969-70, as calculated from attendance
records. The table shows, for example, that in the second grade at
Dallas, the median* 1969-70 percentage of days absent for the combined
experimental and control groups is equal to 10.25 percent. During the
program, the estimated percentage obtained from the regression line
fitted to the data for the E group is shown to be 1.29 percent. This
value corresponds to the median value of 10.25 percent. The regression
line, evaluated at 10.25 percent, yields an estimated mean éf 7.72
percent for the C group. Thus, the absenteeism of the E group is
estimated to be approximately 6.43 percentage points less than that of
the C group, as shown in the column labeled E/C Difference. As
shown in Table 47, a reduction in absenteeism of the E group over the
C group occurred six times (Dallas, Grades 2, 7, and 8; Athens, Grades
8 and 9; and Selmer, Grade 9). These 6 cases may be compared with
the treatment results shown in Table 27. Table 27 shows that the
six grade/site combinations found to favor the E group on attendance
yield four favorable and one unfavorabie iméact of the experimental
treatment on posttest performance, Table 27 also shows that no favor-
able impacts and three unfavorable impacts on posttest performance
were obtained for the four grade/site combinations shown in Table 47
that were found to favor the C group on attendance.

A complete listing of the attendance resu.ts is found in
Appendix X. Among the 48 grade/site combinations found there, 24

show positive E/C differences and 24 show negative E/C differences.

* The median was used because the distribution of absentereism was highly
skewed. )

eRic | 151
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TABLE 47. ESTIMATED MEAN 1970-71 PERCENTAGE OF SCHOOL
DAYS ABSENT FOR EXPERIMENTAL (E) AND CONTROL (C)
GROUPS SHOWING SIGNIFICANT DIFFERENCES

Median 69-70 Est. Mean 70-71 7
Percentage of __ Percentage _ E/C
Grade Site Days Absent E C Difference

2 Dallas 10.25 1.29 7.72 ~6.43
Rockland 5.65 6.89 5.10 1.79

~g

Dallas 8.70 7.14 - 10.62 -3.48
Fresno 5.16 10.10 6.93 3.17

8 Dallas 5.97 '5.83 14.12 -8.29
‘Athens 6.17 5.50 8.93 ~3.43
McComb 3.97 7.35 4.76 2.68

9 Selmer 4,00 . 2.03 4,96 ~2.93
McComb 3.02 8.32 3.10 5.23
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Thus, in general, it appears that the experimental treatment did not
reduce absenteeisﬁ_ However, wherever absenfeeism was relatively low
for the experimental groups vs. the control groups, the data suggest
tﬁé possibility of enhanced experimental treatment impact on posttest

performance.
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Summary of Results and Conclusions

In this section a brief summary is given of the principal results

presented in previous sections. Conclusions based upon these results are

presented at the end of the section.

Summar:

. of Principal Results

Based upon 212 pre-post regression analyses of

first year posttest performance in reading and
mathematics of experimental and control

students, 28 group differences (or 13 percent)

were found in favor of the experimental group, 60
group differences (or 28 percent) were found in
favor of the control group, and 124 group differences
(or 59 percent) were not significant. In no grade,
subject, or grade/subject combinations did the number
of impacts favoring the experimental group exceed the
number of impacts favoring the control group.

Based upon 184 regression analyses involving
extended regression mouels, again comparing the
posttest performance in reading and mathematics
differences (or 8 percent) were found in favor of
the experimental group, 27 group differences (or 15
percent) were found in favor of the control group,
and 142 group differences (or 77 percent) were not
significant. Thus, the extended regression models
yielded even a smaller percentage of impacts in
favor of the experimental group than did the pre-

post regression analysis,

134
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e An overall comparison of the pfeépcst achievement
gains of the experimental and control groups '
showed almost identical gains for the two groups,
in reading and in mathematics, and at each grade
level.

Based upon 58 pre-post regression analyses of the

experimental versus comparison group posttest
performance in reading and mathematics,

13 significant differences were found in favor of
the comparison group, and only one in favor of the
experimental group.

@ Based upon 46 pre-post regression analyses of
second year test performance in reading and mathe-
matics of experimental and control Séudents, 13
(or 65 percent) of 20 first-year impacts in favor
of the experimental program were maintained as
measured by second-year test results.

e Of the 43 applications of the Pre-Post Model to
attendance, comparing the experimental and control
groups, 10 differences were significant. Six
differences showed a lower rate of absenteeism
for the experimental group than for the control
group.

e Of the 24 pre-post regression analyses of experi-
mental versus special treatment groups in reading and
mathematics at Grand Rapids, 10 group differences
were found to be significant. Of the 12 analysés of
special treatment groups at Hartford, 6 group
differences were found to be significant. All 16
significant differences were in favor of the special-

treatment groups.
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Conclusions

Several analyses of the data were performed, directed toward assess-
ing the impact of performance incentive contracting on student achievement.
Analyses were conducted at each site/grade/subject combination, as well as
in the aggregate across several sites, and involved comparisons of several
different groups with the experimental group.

As explicitly summarized above, all analyses point toward one out-
come: the small amount of evidence in favor of the experimentzl groups.

This outcome, however, must be evaluated in the light of three important

points. First, the analysis evaluated performance incentive contracting

as implemented by the six techmnology companies involved in the study. The
evaluation makes no pretense of generalizing results and conslusions to the
effectiveness of performance incentive contracting in general. That is,
although efforts were made to select technalagy gﬁ%panies with widely varying
educational approaches to implement their programs in a variety of locations,
results and conclusions from this study are not to be generalized to the
effectiveness of performance incentive contracting as implemented by other
technology companies in other school districts. Indeed, the obtained
outcomes for the six companies involved in the study could be different if
they were to implement their'prcgram in a different way as a result of
experiences gained during the experimental year.

Second, the analysis evaluated performance incentive contracting

as implemented for a period of ome year. The evaluation makes no pretense

of generalizing results and conclusions to the effectiveness of performance
incentive contracting implemented for more than one year.
Finally, the analysis evaluated performance incentive contracting

using a standardized achievement test as the basis for assessing program

impact. The evaluation makes no pretense of generalizing results and
conclusions to the effectiveness of performance incentive contracting using
some other method of assessing program impact.
Accordingly, the following conclusion is drawn:
e There is very little evidence that performance incentive
contracting, as implemented by the technology companies
at the 18 school districts in this study for a period of
one year, had a beneficial effect on the reading and
mathematics achievement of students participating in the
experiment, as measured Eg a standardized achievement test.
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RESULTS_AND CONCLUSIONS:
INCENTIVES ONLY SITES

In Batte ~ .-Columbus' Interim Report on the Incentives Only
sites (February 7, 1972)%, it was stated there that this interim
report would constitute the final report on the Incentives Only
sites, with the exception of reporting the results of additional
analyées on data from these sites in this final report., It is the
purpose of this section to review the results previously repcrted,
and to present the results of additional analyses employing the
Extended Variables Model, the Pre-Post Model with second year test
scores in order to study stability of impact, and the Pre-Post Model
applied to attendance data. For information on descriptions of the
experiméntal procrams at Stockton and Mesa, a description of the
target population, reports on testing écnditicns,!and all statistical
appendices, the reader is referred to Battelle—@olumﬁus' previous

Interim Report.

Experimental Versus Control Groups:
Reg;gssign,Agalyges_qffFirst—Eea: Results

The purpose of this section is to present the principal
results based upon tests of significance of the differences between
the experimental (E) and contr~l (C) groups' estimated posttest means.
As mentioned earlier, the analysis is confined to full-year students.
Also, the analysis includes only those full-year students who have

both a pretest and posttest score.

Pre-Post Model Results

Results are presented for reading and mathematics within

each grade. Tables, and descriptive discussions of them, show the

* Op. cit., page 13
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grade/site/subject combinations for which statistically significant
differences were found, the estimated posttest means for each group,
their differences, and the combined E and C pretest mean associated
with the posttest differences. All analyses are done with raw scores;
however, the grade equivalents of the raw scores are presented also
to facilitate the interpretation of the results through the use of
a commonly used metric.

Table 48' shows the results obtained for Mesa and Stockton
for those grade/subject combinations having a statistically significant
group difference. As indicated by the table, for Grade 1, significant
group differences occurred only in reading at Stockton. The difference
found favored the experimental group. The table shows that a difference
of +10 in the posttest means for Grade 1 reading is obtained when the
fitted regression equations are evaluated at the combined mean of
the pretest raw scores for the E and C groups. This combined mean is
shown in Column 2 to have a stanine value of 4 and the individual
regression estimates for the E and C groups are shown as 80 and 70
in Columns 3 and 4, respectively. The grade equivalents corresponding
to 80 and 70 are shown in parentheses as (2.2) and (1.7), respectively,
and the iifference between these grade equivalents is shown as (+.5)
in Column 5. ! }

For Grade 2-Mathematics, the table shows that both Mesa and
Stockton yielded significant differences between the posttest means
when the regression lines were evaluated at the mean pretest value of

31. These posttest differences are seen to be +3 and +4 for Stockton

and Mesa, respectively, and in both cases the differences favored the

experimental group.

For Grade 2-Reading, no significant differences were found
in either Mesa or Stockton. Likewise, for Grades 3, 7, and 8, no
significant differences were found in Mesa or Stockton, in either
reading or mathematics. - |

For Grade 9-Reading, Table 45 shows a significant negative
impact for both Mesa and Stockton with a difference cf =5 for the
posttest means in each site as estimated by the regression equations.
The grade equivalents show a gain from pretést to posttest of 1.2 for

the control group at Stockton.
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TABLE 48. ESTIMATED EXPERIMENTAL (E) AND CONTROL (C) POSTTEST MEANS AND
| DIFFERENCES BETWEEN THESE MEANS FOR THOSE GRADE/SITE/SUBJECT

COMBINATIONS EXHIBITING A SIGNIFICANT GROUP DIFFERENCE

Sitei

- Value¥®

Mean
Pretest

Estimated

___Posttest Means

- C

E/C
Difference

READING ptockton

* The stanine value corresponding to the combined E and C

pretest raw score mean.

Site

Mean
Pretest

___Value

80 (2.2)

GRADE 2

Estimated

70 (1.7)

,,,Eﬁsttest,Meags -

E .

+10 (+.3)

E/C
Difference

Stockton

31 (1.4)

49 (2.3)

46 (2.2)

Mesa

Pretest
Value

43 (2.0)

GRADE 9

Estimated
Posttest Means

39 (1.7)

E

c

E/C
‘Difference

READING |-

35 (5.2)

39 (5.7)

44 (6.4)

-5 (~.7)

46 (6.6)

48 (6.7)

139
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Summary of Pre-Post Model Results

Table 49 shows a concise summary of the pfincipél results
based upon the Pre-Post Model for Mesa and Stockton., The symbols, E and
C, indicate the occurrence of a positive or negative difference,
respectively, between the posttest means as estimated by the regression
lines fitted to the pre-post data among those sites having a significant
group difference. An empty cell indicates that no significant difference
was found between the estimated posttest means for the E .and C grovps.

An examination of the table shows thatiMesa had one positive
impact (Grade 2-Mathematics) and one negative impact (Grade 9-Reading).
Stockton had two positive impacts (Grade 1l-Reading and Grade 2-Mathematics)
and one negative impact (Grade 9-Reading). For Stockton and Mesa |
combined, the total number of positive impacts is 3; the number of
negative impacts is 2; and the number of instancés showing no signifi-

cant differences is 19.

TABLE 49. SUMMARY OF PRE-POST MODEL RESULTS FOR EACH |
R AND SURJECT AT MESA AND STOCKTON :

Site Reading Math Reading Math Reading Math !

Mesa E

Stockton E E

F’ — i ———— —
" _Grade 7 | ___Grade 8 ____Grade 9
Site Reading Math Reading Math - Reading Math

Mesa ’ c _ Z

Stockton C




Extended Variables Model Results

The Extended Variables Model was also applied in the analyses
of the Incentives Only sites., Table 50 indicates the variables in

this model for both sites.

TABLE 50, INDEPENDENT VARIABLES CONSTITUTING THE EXTENDED
VARIABLES MODEL FOR EACH GRADE/SITE COMBINATION *

Independent Variables

) Student's Father's Total Family  Approve
_Site Grade | Group Pretest  Race _ Education __ Income  New Method

. 8Stocliiton All
Mesa 2
Mesa 8
57

>4
>

" % Presence of variable in EVM is indicated by an "X".

Table 51 shows the results of changing frem the Pre-Post
‘Model. to an Extended Variables Model for Stockton and Mesa. In the
elementary grades, only the difference in favor of the E group in
Grade 1-Reading at Stockton was maintained. In the junior high grades,
the two differences in favor of the C group in Grade 9-Reading.
remained. Also, a difference in favor of the C group was obtained
at Mesa with the EVM in Grade 7-Mathematics, where it had not been

found with the PPM.
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TABLE 51, = COMPARISON OF SIGNIFICANT E/é GROUP DIFFERENCES FOUND

USING THE PRE-POST MODEL VERSUS THE FXTENDED VARIABLES
MODEL FOR EACH GRADE, SITE, AND SUBJECT

ELEMENTARY

Reading __ Math Reading =~ Math _ | _Reading ___Math

| site |PpM [ EvM [ PPM | EyM | PPM [ EvM [ PPM [EvM | PPM | EvM [ PPM | EVM
Stockton | E E E

Stability of Impact Results

Second-year testing was carried out in Grades 2 and 3 at
Mesa only.* There was one significant group difference found in these
two grades based upon first year analyses and it was in favor of the
experimental group in Grade 2-Mathematics. As Table 52 shows, this
impact did not remain. No other impacts were found.

Application of the Pre-Post Model to attendance data was
possible at Mesa in Grades 2, 3, 7, 8, and 9. As Table33 shows,
no significant differences between the experimental and control

groups were found.

* Testing was accomplished during the week of November 29, 1971.
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TABLE

52,

Pretest
Value

149

Estimated

- Posttest Means

c

E/C

REGRESSION RESULTS FOR SECOND YEAR-TESTING AT MESA

31

(1.5)

56 (2.0)

537(2i0)

32 (1.5)

44 (2.0)

GRADE 3

Site

Mean
Pretest
Value

Estimated

Posttest Means

E

C

E/C
!Difféféﬁﬂé

TABLE

53,

Median
69-70

70-

Estimated Mean

71 Attendance®

REGRESSION RESULTS FOR ATTENDANCE AT MESA

Roading 39 (2.3) | 57 (2.8) 60 (2.9) -3 (-.1) ~0.985
Mathematics | 48 (2.3) 64 (2.7) 66 (2.8) =2 (=.1) ~-0.737

E/C

Grade | Attendance* E C | Difference* Ratio
P 6.98 | 6.73 5.73 +1.00 6:§§3
3 7.4 7.39 7.15 +0.25 T 0.3
7 612 7.56 7 6.93 -0.63 I 0.582
8 6.27 | s.95 7.86 |  -1.91 1.286
9 7.32 7.73 9.53 180 | -1.494

* All entries are percentage days absent
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Summary of Results and Conclusions

Summary of Results

e Based upon analyses in Grades 3, 7, 8, and 9, there
is no evidence that the incentive programs at Stockton
and Mesa had a beneficial effect on students' reading
and mathematics standardized test achievement.

® Based upon analyses in Grade 2, there is little evidence
that the incentive programs at Stockton and Mesa had
a beneficial effect on students' mathematics standardized
test achievement. The apparent impacts in Grade 2 mathematics
at Stockton and Mesa in favor of the incentive. programs were
not found to be persistent under varying methods of analysis.
For Grade 2 reading, there is no evidence that the incentive
programs had a beneficial effect on students' reading
standardized test achievementf

® Based upon analjses in Grade 1, there is some evidence
that the incentive program at Stockton had a beneficial
effect on students' reading standardized test achievament,
but not at Mesa. For Grade 1, mathematics, there is no evidence §
at either Stockton or Mesa that the incentive programs had ;
a beneficial effect on students' standardized test

achievement.

Conclusion

SR e g

Based on the above results the following conclusion is
drawn:
° Dvarali, there is little or no evidence at Stockton
and Mesa that the "Incentives Only" programs were beneficial
to the students in reading or mathematics achievement, i

as measured by a standardized test.




APPENDIX A

NUMBER OF FULL-YEAR STUDEY s
BY SITE, GROUP, AND GRADE

TABLE A-1,

EXp

Con

Anchorage -

Athens
Bronx
Dallas
Fresno
Gr. Rapids
- Hammond
Hartford
Jackson
Las Vegas
McComb
Phila.
Portland
Rockland
Seattle
Selmer
Taft

Wichita

50
78 .
84
87
81
82
84
70
93
69
72
117
84

101

101
86
89
8

111
93
94

47

58
100
80
80

38

53
78
67

89

91
77

69

66
71
111
89

91

54
94
107

89

80

108
93
89
51
b

113

102
79
89

46

56 57
87 80
86 94
88 89
91 91
92 77
85 134
74 76
93 .86

82 34

102 84
89 100
112 82
82 92

103 47

165

68
83
87
92
96
79
88
83
72
52
88
102
88

94

123
75
87
85

101
70
86
54
55
67
97
73
94

54

51

81

82

89

vl

87
92
95
94
84

75 -

65
84

100

69
75
82
84
86
89

100
90
91

52

47

60

93

68 .

96

52

58
77
65
86
80
84
88
03
85
71
73
58
73
87
89

98

53
76
83
88
83
71
98
126
90
55
66
46
94
75
95

40



APPENDIX B

e ——— — - == e — —— — e —— = = e —— =
: —_— e Grade — _ -
I 3 Z = 8 9
Site ~~_ Exp Con Exp Con Exp Con Exp Con Exp Con_Exp Con

Anchorage 43 52 41 58 49 61 34 56 31 65 40 51

Athens © 68 63 72 74 68 68 48 69 60 59 58 63

Bronx 26 18 20 23 23 21 13 8 23 7 0 0
Dallas 68 Lt 71 42 69 31 50 47 38 %* 41 63
lresno 63 66 69 66 68 62 42 40 26 36 29 40

Gr. Rapids 59 45 46 42 52 . 50 52 49 35 50 42 34

Hammond 52 47 53 53 50 46 49 46 38 46 36 64
Hartford 14 31 26 37 16 42 26 30 22 37 37 30
Jackson. 82 68 75 75 70 69 84 67 75 70 72 70

Las Vegas 45 9 46 34 30 35 37 54 34 30 25 29

McComb 62 38 51 46 52 37 44; - 58 64 43 51 57
Phila. 23 0 22 0 27 0 9 17 15 33 4 19
Portland 51 52 52 59 47 56 46 64 44 49 29 68
Rockland 76 0 64 0 59 0 46 0 47 0 34 0

Seattle 48 60 45 60 50 56 40 42 39 31 35 40

Selmer 60 61 64 57 67 59 60 49 65" 68 56 49
Taft 4 20 28 2% 37 15 25 15 23 22 23 21
Wichita s6 45 64 S0 70 40 72 78 54 80 58 57

* Dallas eighth grade produced a percentage return rate greater than one. hundred.
This can be only accounted for in terms of Dallas eighth grade adding more

control students after the initial master list was created. The situation at
Dallas was probably replicated at athe1 sites; hence response rates should be

interpreted cautiously.

166 | =i



APPENDIX C

PARENT QUESTIONNAIRE




Ajﬁﬁ(fﬂ(: I\/!(EEHOL‘I(ll }llSt!h!{C - COLUMBUS LABORATORIES
505 KING AVENUE COLUMBUS, OHIO 43201 - AREA CODE 614, TELEPHONE 299-3151 - CABLE ADDRESS: BATMIN

December, 1970

Dear Parent:

NATIONAL SCHOOL SURVEY

The purpose of these questions is to find out what parents think
and feel about their children's schools and their children's progress in
school. ' :

We need your help in learning about how parents feel about their
schools and their children's schoolwork so that changes can be made to ;
improve education. Would you please take a few minutes to answer the j
questions in this survey? We need every parent's help. About 30,000
parents throughout the country are being asked these questions. After you
have answered the questions, seal the form in the envelope and mail the
questionnaire to Battelle Memorial Institute, Columbus Laboratories, in

Columbus, Ohio.

Only the survey group in Columbus, Ohio, will see your answers
to the questions. No one in your school district--teachers, principals,
or anyone else--will see your answers. Your answers to the questions are
confidentiall |

Thank you for your help. i
Sincerely,

e AT g

Dr. Kenneth W. Eckhardt
Educational Analysis
Battelle Memorial Institute
505 King Avenue

Columbus, Ohio 43201




DIRECTIONS

Please circle the number of the statement which is closest to your answer.
Then write the number of your answer in the box at the right.

EXAMPLE

Should | circle the number of the answer | choose and write the number in the box?
Yes . . . ®
ND .. 2

THE FBLLDWING DUESTIDNS ASK ABDUT YDUR FEELINGS TDWAHD EDUCATIDN IN GENEHAL

_ HDW good aj job are the publlc schools domg in educatmg children?
A good job forall of thechildren . . . . ... ... ............. 1
A good job for about half of thechildren, , . . . .. ............ 2
A good job for only a few of thechildren, . . , . .. .. .......... 3 T
Doesn’t do a good job for any of thechildren, . . .. ............ 4 E
2. 'Haw IITI*)QFtaﬁt is it for a c.hlld to get as much schooling as passuble? R T )
Very important, , , .. .....1 Not too important . , .. ... 3
Somewhat important , , , ., .. 2 Not lmpﬁ)rtant atall , .. ... 4 I
3. Do yc:u agree or dlsagrae Publu: schcxal prmcmals care what parents thlnk? o B L
Agree very much , , . ... .. 1 Disagree somewhat . . .. ... 3
Agree somewhat . .. ..... 2 Disagree very much. ., . . ... 4 [ N
4. Do you agree or disagree: Public school teachers care what parents think? ) - 7
Agreevery much . . .. .... 1 Disagree somewhat . . . . ... 3 E
Agree somewhat . ....... 2 Dlsagree verymuch. ., ..... 4 .
5. DD you feel parents have engugh mﬂuence over what the schccls dc? E
Yes1 NG;’ —
6. When chlldren don't dc; well at schaal which one cf the ﬁ:\llgwmg is most at fault?
Classesaretoo large . . . . . v v v v v v v v v vt s e et 1
Teachprsdcntkn@whcwtateach. S e e e e e e i i et e e e, 2
Schomlwork istoohard . . . . ... ... ..o veeneoss 3 7 )
Thechildren don't try . . . . v . v i v v it e s b bttt r e, 4 E
Parents don't help their childrenenough. . . . .. .............. B
7. Dc‘) you agree or d:sagree Schua] rules and regulatlcns are tag hard fcr parents
to understand? | —
Agreeverymuch . ... .... 1 Disagree somewhat . . . . ... 3 -
Agreesomewhat . . ...... 2 Disagree very much., ., . . ... 4 A
~THE FGLLDW}QQEUESTIDNS ASK ABOUT YOUR FEELINGS TDWARD ygyféf@i:m SCHDDLS
8. Do ygu thmk that schools should be trymg new teachmg methods?
Yes . . . i v v e e e e 1 NQZ
9. As far as yc:u kncaw has yc;ur lc:cal schcel trled anythmg new in how chﬂdren -

are taught?
Yes © v v v v v i e e No. . ......vveu.. 2




C-3
10. Would you approve or disapprove of your children being taught by a new teaching
method? )
Approvevery much . . . . ... 1 Disapprove somewhat. . . ... 3
Approve somewhat . ., .. ... 2 Disapprave verymuch, . . ... 4

11. Is the chlld whcz braught th:s questu@nnalre home bemg taught by new
teaching methods?
Yes‘l NQZ

12. Fmrn what you have seen or heard do yc:u thmk the new teachmg methcd w:ll
be a success?

My child is not being taught by any newmethod . . . . . . . ... . ... ... 1
Yes, the new method will be very successful formychild . .. ..... ... 2
Yes, the new method might be successful formychild . . . .. ... .. ... 3
No, the new method wcmtbe successful formychild . ... ......... 4

13. Whu:h kmd Df chxldren dc: you thxnk your chlld's teachers are most mterested -
in teaching?

Children who arefastlearners. . . . . . . ¢ . v ¢« ¢ v v v v e v v o v v oo 1
Childrenwho areaveragelearners. . . . . . . . . v v v v v v v v v v v s v o . 2
Childrenwho areslowlearners . . . . . . . . ¢ v 4 v s v v v v vt v v e .. 3
Allofthechildren. . . . . . . . . ¢ ¢t i v s v e sttt e et v nnnn... 4
Naﬁegfthechuldren!.i.“.u_.”é”,”-,“_g..,i“5

14. Hc:w are your local schools deing in the fc:llcrwmg areas? Cnrcie a number far

a,b,candd:
Excellent | Good| Fair |Poor
7 7 | Job | _Job | Job | Job -
a) School rules and TEQNIVJIVE?JDHS! .. 1 5 3 4 C7
b) Schaalspubge_c?staught BRI 1 5 3 4 ,
c) Teacher's ability ‘Fateach. cee 2 3 4 .
d) Methods of teaching courses 1 2 3 4 / 7
15. Héw satisfied are you with thériocal schools? ) ) 7
Very satisfied . . . ....... 1 Dissatisfied . . . . ....... 3 E
Satlsﬁed. e e e e e e 2 Verydissatlsﬁed. I
16 ch t:ften have you attended PTA or cther meetmgs at your local schaal in the
last year?
Fourormoretimeslastyear . . . . . . . v « v v v v v v o v o v v m oo 1
Twoorthreetimeslastyear. . . . . ... ... ..., 2
ONCelastYear. . v v v v v v vttt e e e e e e . 3 D
Neverlastyear 4

THE FDLLDWING GUESTIGNS HEFEB TCI THE EHILD WHG BEDUGHT THIS ﬂUESTlDNNAIRE l*'QI‘VIE FRéM SBHDGLr

17. Campared to mast chlldren hcwv well is your chlld domg in schacl?

Better than most children in the samegrade. . . . .. .. ... .. .. ... 1

As good as most children inthesamegrade. . . . .. .. .. ... ..... 2

Nat as gm:d as most chlldren in the same grade. <
18 Does your child get help in dgmg SChQDl work frcm someone in the famlly?

Yes,often . . . . . v i i e e e e e e e e e e e e e e e s e e

Yesbut@nlycﬁcemawhlleu!,,i..”_g_...““_”!., 2

No,hardlyever . . . . . v« v i i v i it st e ittt i s s e, 3

23
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19. How often do you encourage your child to do well in school?
Very often. . . . . . . v i i i e s et e e e e e e e e e e e e
Somewhat often . . . . . . . . .ttt e e e e e e e e e e e e, 2

Nottoooften. . . ... ... .. ..., 3 i}
Hardlyever 4
20 ch much schaalmg wuuld you llke tcx see the c:h||d who br«:ught thls questlaﬂnalre |
home complete? -

Some grade school (lessthan8wvyears) . . . . .. . ... ... ......... 1
Completegradeschool . . . . .. .. . .. ...l v. 2
Somehighschool . . . . . ... ... ... ... i, 3
Completehighschool . . . . . . ... ... ... . vieieeeo.. 4

Some vocational or business school after highschool . . . .. ... ...... b

Complete vocational or business school after highschool . . . . ... ... .. 6

Somecollege . . . . . i .t e e e e e e e e e e e e e e e e e e 1
Completecollege . . . . . . . . i i i i i it i st e e it i e, 8
Pr@fessmnalQrgraduateschaal O * |

21. How much schacxling do yc:u think yc:ur childfwirllﬁreally get?

Some grzde school (lessthan8wyears) . . . . . . . . ... ..., 1
Completegradeschool . . . . . . . . @ i i i i i i i i i i i it eie.. 2
Somehighschool . . . . . .. . . ... ..ttt 3
Completehighschool . . . . . .. ... ... .. .. ... . 4

Some vocational or bt'; messschcclaﬁerhighschaal. O <

Complete vocational or business school after highschool. . . . ... ..... 6

Somecollege . . . . . . v i i i e e e e e T
Completecollege . . . . . . . . v v i i i it i v i it s s s e, 8 D
Prafessmnalnrgraduateschcol..,!i..i”,i“,.,i,_,,_.-,.,. 9 L

THEFDLLDWING_T_IUESTID&S ASK ABOUT YOUR FAMILYS EDUBATIGN JDES mcgme AND GTHER FAETS

22 7Haw much schealmg have y::u and your husband or wrfe ccsmpleted?
Please circie the answers. :

Yourself Husband or Wife

Some grade school (lessthan8 years) . . . .. ... ... 1 1
Completed gradeschool, , ., ... ........... 2 2
Some highschool , . . . . ... ............. 3 3
Completed highschool , . ., ., ... ......... 4 4
Some vocational or business school after high school |, 5 5
Completed vocational or business school after high Schcml 6 6
Somecollege . . ... .. .. .. 7 7
Completedcollege. . . . . . ... ... ..., 8 8
Graduate or prc:fessmnal school, . ... ......... 9 9

23. Please curcle what grades all of your children are Enraﬂed in.
Istgrade...1 4thgrade...4 7th grade .7 10thgrade... 10 Technical
2ndgrade ..2 bthgrade...5 8thgrade...8 11th grade .11 School. .. 13
Srd grade ..3 6thgrade...6 ch grade .9 12th grade 12 College ... 14

24, Have any of your children dropped out of school befgre graduatmg from hlgh school? E

Yes . ... NG2 A
25. Do you have any children wha have been in ccllege? Zj

Yes‘l NcQ [
26. ls the husband or wife of the hcusehcld currently employed?

Husband Wife

Yes, FullTime . . . . .. v i v i it e e it e v e 1 1

Yes, Part-Time . . . . . . .. i v v i vt e 2 2

NO. . . i e e e e e e e e e e e 3 3

Not Iwmg in house or dead ........ C e e e e 4 4




LAY BN o dob ivily Wdoall lide,

Husband's job (ifany) -
Wife's job (it any) — -~

28 me the list belcw which categ@ry best descrlbes husband s job, wnfe 3 job? '
Please circle the one closest answer for husband; then wife.

Husband  Wife

Mainly unskilled work (examples: cafeteria or laundry work

unskilled factory work, carwasher). . . . ... ... .. 1 1
Farmer's helper or farms other personsland . . .. .. .. 2 2
Mainly semiskilied work (factory machine operator, gas
station worker, delivery man, foundry worker). . . . . . 3 3
Skilled manual work (sheetmetal worker, appliance repair
~ man, railroad switchman, welder, electnc:lan). e e e 4 4
Clerical or sales worker (retail store, department store,
typist, post office, bankclerk) . . . . . ... .. .... 5 5
Small business owner (car dealer, gas station, dry cleanmg
shop, small grocerystore). . . . . ... ... ... ... 6 6
Professional (social warker, nurse, librarian, teacher) 7 7
Large business owner or manager (branch manager of
grocery chain, business executive, etc.). . . . .. .. .. 8 8
Prcfessmnal (chemist, dermst physucuan Iawyer). c e e 9 9
29, ch manyofyaurchn!dren arehvmgat home?_ 7
30; lnc:ludlng ycurself hDW many peapie Ilve in yﬁur house and are what yDu
call family?_____ o _
31. Please circle whether or not you have the following things in your home.
Yes No Yes No
Televisionset. . . .. ... 1 2 Telephone . . . ... ... 1 2
Radio . .......... 1 2 Magazines . . ... .... 1 2
Daily newspaper . . . ... 1 2 Dictionary . . . ... . ... 1 2
Washing machine . .. .. 1 2 Encyclopedia ... .... 1 2
Clothesdryer .. ..... 1 2 Children’s bookson . . , .
Science and Nature A 2
32. r’lease c:m:le the total family i mc:crme fc)r last \ year Inciude all sources of i mcaﬂe
(work, gifts, welfare, social security and so on).
Under$20600 . . . ......... 1 Between £7000 and $7999 . . . . . 7
Between $2000 and $2999 . . . . . 2 Between $8000 and $8999 . . . . . 8
Between $3000and $3999 . . . .. 3  Between $9000and $9999 ... .. 9
. Between $4000and $4999 . . . . . 4  Between $10,000 and $12,999 . . .10 | 7
Between $5000 and $5999 . . . . . 5 Between $13,000 and $15,999 . . .11
Between$60003nd$6999 e e 6 Dver$1SGQD Cee e .12
33. If you had no money coming mto the house, haw long wculd yaur savmgs !ast?
Lessthan Tweek . ... ... 1 " 1monthto3months , ., . ... 3
1weekto1 month . . .... 2 3manthst¢:6months. R
34. Have yOu Or are you now receiving fmancual ald from GQLIF‘]’E\/, state or federal
social welfare agencies? *
Yes, | am now receiving aid 1
Yes, in the past but not now
Ncnever
35. Please cuc‘e your farnlly pcs:tlcn _
Father . . . . . 1 Fosternarent . .. ... 3 Other .. .... b
Mother., . . . . 2 Famlly relative, . . ... 4
36. Please circle yaur farmly backgmund ;
American Indian. . 1 Eskimo-Aleut . . . 4  White or Caucasian 7
Black or Negro. . . 2 ~ Oriental . . ... .5 Other (Please write in)

Mexican-American. 3 Puerto Rican. . . . 6 I , 8

Please circle your sex. 7 ;
Male - - L] L] & » [ ] L] - [ ] L ] a L ] L ] 1 ,FErT!alE [ ] - - L] [ ] - L] t ] [ ] . L] [ ] - 2
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APPENDIX E

TABLE E-1. MEDIAN TOTAL FAMILY INCOME BY SITE, GROUP, AND GRADE.

L e e e e = = o R o

| _Anchorage | Athens | Bronx  § Dallas___§ Fresno __ jGrand Rapids
{ £ | c §f E | ¢ I E | c | E j E i E | C

5,500] 5,2508 2,336 | 6,833] 7,571

1 8,250{15,437} 6,055] 7,000

B

6,5
8,000( 16,3420 6,714 5,700} 7,500 5,250' 3,285 5,416] 7,142 ]

3 §10,500|15,250 5,333 6,375] 7,187 6,450f 2,638| 2,431} 6,562| 6,750} 5,000{ 7,250}

6,2500 7,642 8,357

6,125) 4,333 8,000

8,750

| Las Vegas | McComb  JPhiladelphia
Cc ¢ BE. | C }E | C ¥YE [ C
3,437} ==-- | ---= ) 2,843| 6,750} 3,375|~---

__Hammond |} Hartfﬂrd,w,»
E | ¢ | E_ ¢

jo

=

[

35| 5,833 === | ---= ¥ 2,375 9,500] 4,500] -~~~

~d

i
75y -=-= |---- | 2,062| 5,666] 3,500 ~--- i

- ~-= |---- | 3,333] 2,583 ----| 5,500

5 50 ===~ |--=- | 1,613| 2,79 ----| 4,750

2 ==~ |---= | 2,196] 2,285 ----| 3,

,,,,, _Portland § Rockland | Seattle _ Selmer _Taft  § Wichita _
E | C E _ cC 1 E c | E | ¢C | E _C _E C

1 { 6,666 6,875 6,954] ~=--

2 l 7,833| 6,428] 6,600| -~

3 |} 5,357 5,833} 6,777 ---- 7,00 44,7508 3,222| 2,625§ 6,100 6,000

7 6,571 10,375] 6,666 5,000 2,375/ 3,500{ 8,100 8,500

ol 9,562} 6,250 )| 4,5008 2,843| 3,125} 11,125/11,088

3,000 11,46

——

333|10,812] 6,666| --
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APPENDIX I
PERCENTAGE DISTRIT™ .ION OF RESPONSES

TO ITEM 10 (APPROVE NEW METHODS)
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APPENDIX §

ESCRIPTION

|

OF CERTIFICATION TESTS

Table J=1 lists all of the certification tests used for payment

purpocses. These tests are

TABLE J-1.

discussed, by grade, in this éppendix.

LISTING OF CERTIFICATION TESTS *

Grades Reading Mathematics

California Achievement Test o
1970 Edition (Level 1) (A & B)

California Achievement Test

1970 Edition (Level 1) (A & B)

e California Achievement Test °
1970 Edition (Level 1) (A & B)

¢ Metropolitan Achievement Test ®
1958 Edition (Primary I) (4 & B)

® Survey of Primary Reading ®
Development (Forms A & B)

California Achievement Test
1970 Edition (Level 1) (A & B)

" Science Research Associates
~ (Level 1-2)

(C & D)

Stanford Achievement Test
(Primary I) (W & X)

® California Achievement Test .
1570 Edition (Level 2) (A & B)

® Metropolitan Achievement Test e
1958 Edition (Primary II) (A & B)

© Survey of Primary Reading e
Development (Forms C & D)

California Achievement Test
1970 Edition (Level 2) (A & B)

Science Resea:ch Associates
(Level 2-4) (C & D)

Stanford Achievement Test
(Primary II) (W & X)

e California Achievement Test o
1970 Edition (Level 4) (A & B)

7. 8. 9% ¢ Comprehensive Tests of Basic .

T T Skills (Level 3) (Q & R)

e Iowa Tests of Basic Skills e
(1 & 2)

California Achievement Test
1970 Edition (Level 4) (A & B)

‘Comprehensive Tests of Basic

Skills (Level 3) (Q & R)

Iowa Tests of Basic Skills
(1 & 2)

*Test .levels and pre and posttest forms used are given in parentheses.

**The same three tests were used within 7th, 8th, and 9th grades.
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Crade 1

in addition to being used as the Grade 1 evaluation posttest,
the 1970 edition of the California Achievement Test, Level I, was
considered the most satisfactory test for measuring the achievement
of first grade students for payment purposes. The booklet is attractive
and the printed pages and other materials are quite clear. The test
has a good balance between readiness and achievement items related
to vocabulary, comprehension, and number skills.

The normative information appeared sound and is based upon
a stratification 0% school districts according to a geographic location,
average enrollment per grade, and community type (determined by size
and density of the community). The stratification originally yielded 84
cells but they were finally reduced to 53 because of the limitad
occurrence of only a few students per grade for some of the cells,

Data are currently being analyzed, but at this time it appears that
the groups are properly represented in the sample im proportion to
their approximate ratio within the total population.

Although no reliabilities are reported for students at the
beginning of first grade, the Kuder-Richardson Reliability Estimates
(KR20) reported at mid-year are as follows:

Reliability
____KRrR20 S.E.M.
Reading Total - «950 .80
Vocabulary .953 --

Comprehension .759 -
Mathematics Total . 956 3.86
Computation 947 -
Concepts and Problems . 904 --
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These reliabilities reflect a problem with reading comprehension at
this level, but in general the standard error Df measurement is low
compared to the total number of items (4.80 for 116 total reading items;
.86 for 87 total mathematics itEms)-

Finally, it is the one nationally standardized test which
reports reading and mathematics grade equivalency scores below 1.0.

Although the first grade test in the California Achievement
Test battery was judged to have a reasonably good balance between
readiness and achievement items, there was reservation in using this

test to measure the achievement of first'gfadEES at the beginning of

the school year. It was expected, for example, that many of the
students would be frustrated in attempting items which required the
use of basic word knowledge and other reading skills which are not
normally obtained until well into the mid-year of school.. Accordingly,
it was the recommendation of Battelle to depart from the existing-testing
schedule and delay the administration of this test until the mid-year
for this group of children, This recommendation was not found to bé
acceptable, however, due to the constraint of the contractual agreements
vhich existed between the Office of Economic Opportunity and the
technology companies.

Because of these contractual agreements and in the absence
of any other test which included a reasonable proportion of readiness
dtems in addition to grade equivalencies reported below 1.0, it was
decided to adhere to the schedule and conduct the administration at
the beginning of the school year.

Grade 2

Level I of the California Achievement Test was also used as
one of three caréificatian measures for reading and mathematics at
the second grade level, 1In addition to the advantc s noted previously,
this test was much mére reliable at Grade 2 than Grade 1. For example,
the Kuder-=Richardson Réliability Estimates (KR20) reported for the test
and the corresponding raw s:efé standgfd error of mzasurements (S:E.Hg)
are as follows:
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J-4

- Reliability,
. ___KR20 S.E.M.
Reading Total ’ . 968 . 3.50
Vocabulary .964 2,84
Comprehension .910 1.93

Mathematics Total .953 3.13

Computation .946 1.89
Concepts and Problems . 987 2.41

" As reflected in Table J-1, this test was used to certify achieve-

ment in both reading and mathematics, for one third of the Grade 2
students. The other tests used for Grade 2 reading achievement were

the Primary I level of the 1958 Edition. of the Metropolitan Reading
Achievement Test andithe Survey of Primary Reading Development Test
(Forms A and B). For measuring Grade 2 achievement in mathematics,

the Scientific Research Associates Achievement Test, Level 1-2, and

the Stanford Achievement Test, Primary I,-Qere employed.

The 1958 edition of the Metropolitan Reading Achievement

Test, Primary I, has long been a widely accepted measure of reading

skills for beginning second grade students and 'it is considered to

be one of the best measures of sight vocabulary (i.e., matching

pictures with words and printed words with dictated words) and reading
comprehension for this grade. This test yields three subscores: Word
Knowledge, Word Discrimination, and Reading. The median corrected split-
half reliability coefficients* and median raw score standard errors of
measurement (S.E.M.) for each of these parts are as fuvilows:

Reliability

Word Knowledge .90 2.3

Word Discrimination .87 2.5

Reading (Comprehension) .92 2.7
The reliabilities and the standard errors of measurement are
acceptable considering that the total number of items for each part

range between 35 and 45.

% The coefficients and standard errors of measurement reported are
the median values obtained in a number of reliability studies.
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J=5

One of the major strengths of this reading test is the
careful analysis of the vocabulary used in materials available at the
primary grades and the way this information was used to insure the
validity of words used in the various sections of the test. Approxi-
mately 15,000 items were tested and analyzed before the final forms of
the test were constructed.

The directions are clear; the format of the test is excellent:
and the separately timed parts are sufficiently short to maintain the
interest of che students throughout the administrationm.

There is relatively little information, however, about the
norm sample other than a statement that the publishers attempted to
represent the national school population with respect to: size of
school system, geographic location, type of community (rural or urban),
intelligence of §upils, and ethnic balance. Although nearly 500,000
students from 225 school districts in 49 states were tested, only
approximately 25 percent of each class were included in the final norm
group. There was no description of the procedures for selecting the
original districts or reducing the sampleés However, each school
included was required to give the test to ail pupils ' 1 regular classes
in at least three consecutive grades. '

The Survey of Primary Reading Development Tests were designed

by Educational Testing Service as a "simple measure that would indicate
rapidly and accurately the approximate level of a child's reading
development'. The test consists of six parts: Form Comparison, Word
Form Comparison, Word Recognition, Sentence Recognition, Sentence
Comprehension, and Story Comprehension. These parts reflect a broad
scope of skills ranging from a readiness level to the higher skill
levels not normally expected at the primary grades. The reliability

of the test as estimated by the split-half method was found to be .91

‘and by the test-retest method, .88. 1In the test-retest method, the

period of time separating the administrations was two weeks.
This test was judged to be outstanding for its content, scope,

simplicity of directions, and overall format,
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The major shortcoming of this test is the local sample used
in the development of norms. Siace the test was originally designed
for students in the State of California, the entire norm sample con-
sists of only students from that state. Thus, the out-of-state user
must assume that the students in the norm »opulation are representative
of those in other parts of the country. This may be a more acceptable
assumption than one might be led to believe because the sample did
include: (1) students from a metr@palitén city having low school
mobility, high average socioeconomic staﬁus; (2) studenés from a
residential urban community of high average socioeconomic status;
(3) an urban area, half manufacturing and half residential with low
mobility and low average measured intelligence; (4) an urban residential
area with moderate mobility and about average measured intelligence;
(5) an urban residential and business area of average socioeconomic and
modexrate mobility; and (6) a low average socioeconomic status community
with low average measured intelligence and high mobility. Accordingly,
the sample plan seems to reflect most types of urEan or suburban
communities in the country.

The Science Research Associates Achievement Test, Level 1-2,

was used to measure the achievement of the second grade students in

the areas of arithmetic caﬁgepts and arithmetic computations. The test
of arithmetic concepts consists of 42 items. The reported Kuder-
Richardson #20 reliability estimate for the test is .80 with a raw
score standard error of measurement of 2;62, The test measuring
arithmetic computations includes 52 items and has a much higher
reliability, .95. The raw score standard error of measurement for

this test is reported as 2.79.

" It is not unusual to find a lower estimate of reliability

in measuring arithmetic concepts because children at this age generally
find it difficult to deal with the more abstract principles of
‘arithmetic reasoning; thus, a greater variability in performance is
evidenced. Computational skills, on the other hand, are generally
~concrete and, as a resulé, are handled much easier by the children.

In view of this cénsidEfatigngrestimates of reliability and the
reported raw score standard error of measurement for each were judged

o to be satisfactory.
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The normative sample consisted of approximately 3,000 first
grade students, 2,000 second grade students, and 1,000 third grade
students from 250 schools. These schools were classified into one of
eight geographic regions with each being designated as urban or rural.
This norm design, as reported in the technical manual, however, does
not yield much information concerning the appropriateness of the test
for the population of students defined in this study.

" The two subtests are well designed and have very clear

directions and very shert timed sections which should have the effect
of increasing the reliability of the scores of students whose attention

span is usually short. The directions for completing the items are
clear and quite consistent. That is, the student is asked to mark an

X on a numeral or write a numeral on a line, He is not confused by
procedures calling for him to mark his answers in several different ways.

The Stanford Achievement Test, Primary I1, in arithmetic

was the fifth measure used at the second grade. This test also yieided
two subscores, Arithmetic Computation and Arithmetic Concepts, and each
consisted of 60 items and 46 items, respectively. Estimates of
reliability were obtained through the use of the split-half technique.
The estimate for the computation subtest was .93 with a raw score
standard error of measurement of 2.09. The reliability estimate for
the subtest measuring concepts was lower, .86, and it had a larger
raw score standard error of measurement, 2-88.5

The directions for completing thé subtests are clear and
easy to understand. The student is asked to either write his answer
(in the computation test) or mark a cross in é circle (in the test on
concepts).

There is relatively little information, however, about the

norm sample other than a statement that the publishers attempted to

represent the national school population with respect to: geographic

location, type of school systems (there were eight types of schools
which represented a combination of size and organizational structures)

and the number of students desired per grade. Although the tests were

3230



given to about 850,000 students in 264 school districts drawn from the
50 states, only about 10,000 students per grade were actually included
in the final normative sample. The procedure used for selecting the
students in the sample and the weighting per grade was judged to be
satisfactory.

In general, the Stanford Achievement Test in arithmetic is
similar in content, ease of administration, and technical quality to

the other arithmetic measures selected for this grade.
Grade 3

At Grade 3, Level 2 of the California Achievement Test was
used in measuring achievement in both reading and mathematics. The
other tests used for reading were the 1958 edition of the Metropolitan
Reading Achievment Test, Primary II, and the Survey of Primary Reading
Development, Forms C and D. Fér measuring achievement in mathematics,
the Science Research Associates Achievement Test, Level 2-4, and the
Stanford Achieveme it Test, Primary II, were employed.

Since these tests are higher level forms of those employed
in the second grade, the discussion is limited to considerations of
reliability. Table J-2 shows the reliability coefficients, raw score
standard errors of measurement, and the number of items for each of the
tests.

An examination of Table J-2 indicates the fairly high consistancy
of measurement that could reasonably be expected from the tests selected

el

for measuring achievement in Grade 3.
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TABLE J-2. RELIABILITY COEFFICIENTS, STANDARD ERRORS OF MEASUREMEXNT,
AND NUMBER OF ITEMS FOR THE THIRD GRADE CERTIFICATION TESTS

Reading Tests Reliability . S.E.M. _Items

California Achievement Test

Level 2 1970 . -
Reading Total .957 (KR20)* 3.35 85
Vocabulary .921 (KR20) 2.01 40
Comprehension .933 (KR20) 2.61 45

Metropolitan Achievement

Test, Primary II
Reading Comprehension .94 (Split-half) 2.8 51
Word Knowledge .93 (Split-half) 2.2 37
Word Discrimination .88 (Split-half) 2.3 35

Survey of Primary Reading .86 (KR21)#*% 7.76 118
Development, Forms C & D¥*¥ _ -

Mathematics Tests

California Achievement Test

Level 2 1970
Arithmetic Total .954 (KR20) 3.74 117
Computation - .939 (KRrR20) 2.80 ' 72
Concepts and Problems  .900 (KR20) 2.40 45

Science Research Associates
_ Test, Level 2-4
Arithmetic Concepts .82 (KR20) 2.46 39
Computations .82 (KR20) 2.01 ' 50

Stanford Achievement Test,

Primary IT '
Arithmetic Computation ,93 (Split-half) 2.57 60
Concepts .90 (Split-half) 2.76 46

= — g ey e e e e

B p— e — - =
— === e = —— — - ——— —

* Kuder-Richardson #20 formula for estimating reliability.

*% This test contains Form Comparison, Word Recognition,
Sentence Comprehension, Story Comprechension, and Pictorial
Narrative.

#**%Kuder-Richardson #21 formula for estimating reliability.
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Additional Supportive Information

An examination of the UCLA report, cited éarliér, provided
additional evidence of the quality of the tests selected at the primary
level. 1In the report, existing standardized tests and test batteries
were assessed in terms of the following criteria:

e How well the test me:sures the purported

educational goal
e To what extent it is appropriate for students
at that level
@ To what degree the test can be easily utilized
in the school
e To what extent the test is a sufficiently
refined measurement tool,
The tests were rated with respect to these criteria on the basis of
A - high, B - average, and C - low. Thé tests selegteé for this
experiment received no rating below a B and a large number were rated
A's in the category concerned with ease of administration. Since the
tests are of professionally recognized national repute, the good ratings
obtained in the UCLA study were not surprising, but rather were supportive
of their repute. What was surprising, however, were the high ratings
‘this study reported concerning the degree to which the tests could be

easily utilized by school personnel.

Junior High School

At the junior high school level, three tests were used for
measuring achievement in both reading and mathematics. These were
the 1970 edition of the Califcrnia Achievement Tests, Level 4, the
Comprehensive Tests of BasicfSkills, Level 3, and the Iowa Tests of
Basic Skills. These same tﬁree tests were used at each of the grades

7, 8, and 9,
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Level 4, California Achievement Test matches the excellence

of the primary forms in terms of its test structure., It is well
designed, contains clear directions, and the length of the separately
timed subtests is judged appropriate for the prulaﬁiéﬁ of students
involved in the study, The technical quality of the test is also
attested to by the high reliability estimates cbtained; for example,
on a population of seventh grade students. Table J-3 presents the
reliability coefficients and standard errors of measurement for this
group, as well as the number of items for each subtest. Similar data
are also provided in the technica. nanual for Grades 6 and 8. The

results are consistently similar to those reported below for Grade 7.

TABLEJ-3. RELIABILITY COEFFICIENTS, STANDARD ERRORS OF MEASUREMERNT, AND
NUMBER OF ITEMS FOR A NATIONAL SAMPLE, CAT, LEVEL 4, GRADE 7

| No. of
Test Reliability S.E.M. _Items

Reading Total .9%4 (KR20) ; 3.84 85
Reading Vocabulary .911 (KR20) 2,54 40
Reading Comprehension .889 (KR20) 2.85 45
Mathematics Total .951 (KR20) 4,10 98
Mathematics Computation .921 (KR20) . 2,82 48

Mathematics Concepts and .898 (KR20) ' 2.97 50
Problems

The manual for this test battery has one of the best formats
of any available. It is well laid out and easy for a relatively
inexperienced examiner to follow, The answer sheets are designed well

and should pose no problems for the students.
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by the California Test Bureau, is a relatively recent addition to the
test market and the content is quite current. Perhaps the greatest
plus for this test battery is the characteristics of the normative
population. The selected school districts were stratified according to
size of school district enrollment, educational-economic index, and
geographic region, Over 2053060 students participated in the norming
of each form. But, the most significant factor for this study is the

inclusion of students fror each of the 23 largest districts in tlte

country., Although no information is provided on the proportion of
various ethnic minorities, it can be safely assumed f-hat the natﬁre of
the stratification insures their participation in numbers proportionate
to their representation in the total school population.

There is no question concerning the ease of administration
as its structure is of ccmpaf;ble quality to that of the California
Achievement Test., -

The technical quality of the test is also attested to by the
high reliability estimates .obtained for the sixth grade students
inciuded in the national sample. Table J-4 presents the reliability
estimates and standard errors of measurement for this group, as well as
the number of items for each subtest. Although similar.infcfmatian is
also available for seventh and eighth grades, the data are not signifi-

cantly different from what is presented here.

1335




J-13

TABLE J=4 .RELTABILITY COEFFICIENTS, STANDARD ERRORS OF MEASUREMENT, AND
NUMBER OF ITEMS FOR A NATIONAL SAMPLE, CTBS, LEVEL 3, GRADE 6

Test Reliability

Reading Total .94 (KR20)
Reading Vocabulary .91 (KR20) | 2.70 40
Reading Comprehension .89 (KrR20) | 2.97 45
Arithmetic Total | .95 (KR20) 4,33 98
Arithmetic Computation 91 (KrR20) 2.94 48
Arithmetic Concepts .81 (KR20) 2.47 30

Arithmetic Applications .85 (KR20) 1.91 20

The Towa Test of Basic Skills has long.been widely accepted

as a highly refined measure of the goals and objectives of American

education. It has been used in all types of school testing programs

and at all levels with great success. It is also easy to administer,

primarily because the tests for all grades are contained in one booklet.

It should be noted, however, that no separate measure of

.arithmetic computation is obtained for this test as there is for each

of the other two. However, the problem solving subtest is very similar
to the subiest measures of arithmetic computation iﬁ the other two
tests, because nearly all of the problems involve the measurement of
simple arithmetic operations., The difference in behavior measured is
that the students do not respond to an operation sign, but to clue words
which indicate what operations should be perfarméd.

Table Jj-5 presents reliability data for Grade 8 only, but it is
indicativ~ of che quality of the instrument at other gvrade levels as

well.

L2
e
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TABLE J-5. RELIABILITY COEFFICIENTS, STANDARD ERRORS OF MEASUREMENT,
AND NUMBER OF ITEMS FOR THE ITBS, GRADE 8

——— — —— — — e — — — — —
— — — — — e e — e — — —

| ! "~ No. of
Test Reliability S.E.M. Items

o]

Vocabulary : .90 (Split-half) 3.0 4
Reading Comprehension .93 (Splitshaif) 4.0 80
Arithmetic Concepts . .88 (Split-half) 2.2 48

Arithmetic Problem Solving .79 (Split-half) 2.6 34

Arithmetic Total .91 (Split-half) 2.1 82

In the normative sample approximately 20,000 séudents per
gréde were tested. The communities were firsﬁ stratified by size of
population, then by educational-economic index, and finally by geographic
location., Although 15 of the 87 strata were not sampled because the
i schools were not willing to participate, the design was judged tafbe

satisfactory.

L
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‘ APPENDIX K
MEANS, STANDARD DEVIATIONS, AND CORRELATIONS BETWEEN
PRE- AND POSTTEST SCORES IN READING AND MATHFMATICS FOR FULL-
YEAR STUDENTS WITH BOTH PRE- AND POSTTEST SCORES
' BY SITE AND GRCUP
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TABLE K-1. MEANS, STANDARD DEVIATIONS AND CORRELATIONS BETWEEN PRE-~ AND
POSTTEST SCORES IN READING FOR FULL-YEAR STUDENTS WITH BOTH
PRE- AND POSTTEST SCORES BY SITE AND GROUP

T @l Comtrol ,

 Site N Mean DO A §®

Anchorage Pretest | 74.46 (3)®) 12.05  .436 46 |91.12 ) 16.26 404 52
Posttest |58.33 (.9) 11,75 ’ 67.37 (1.5) 13.93

Athens Pretest 58.22 (2) 18.95 464 64 [71.21 (3) 21.60 .752 67
Posttest |50.73 ( .6) 11.69 57.55 (.9) 18,03

Br@nx(a) ) Pretest =- - == o= |=- - - n=
Posttest -- -- -- -- ’

Dallas Pretest | 44.25 (1) 18.42 .552 40 46,13 (1) 18.90 .592 46
Posttest |[52.12 (<.6)  14.29 49.04 (<.6) 14.98

Fresno Pretest  [82.97 (4)  17.05  .297 60 [81.95 (3)  17.39  .580 76
Posttest |57.53 (,9)  11.9 g 56.28 (.8)  11.25 ‘

Grand Rapids | Pretest 60.58 (2) 22.31 .604 60 [74.46 (3) 19.67 .542 68
Posttest |50.28 (<.6) 16.13 60.29 (1.0)  14.20

Hammond Pretest 74.69 (3) 18.16 .593 74 |81.33 (3) 17.72 .624 97
Posttest |60.32 (1.0) 17.03 74,42 (1.9) 15,04

Hartford Pretest 59.90 (2)  21.74 647 40 [61.28 (2)  20.15 .612 57
Posttest |49.68 (<.6) 18.18 - [55.28 (.7)  14.18 ,

Jacksonville | Pretest 64.68 (2) 19.48 777 90 [56.79 (2)  17.63 .556 72
Posttest |[58.76 (1.0) 16.04 34.19 (<.6) 13.79 .

Las Vegas Pretest  |62.20 (2)  19.53  .695 44 |76.63 (3)  17.02  .423 41
Posttest |48.16 (<.6) 11,92 60.10 (1.0)  14.40

McComb Pretest 50,09 (1) 17.89 .406 35 |77.10 (3) 24.81 .788 47
Posttest |56.09 (.8) 10,00 i 69.02 (1.6)  20.43

Philadelphia | Pretest 62.99 (2) 18.18 .642 73 |53.22 (2 12,84 .289 51
Posttest |52.63 (.6)  11.84 55.39 (:7)  13.20

Portland Pretest 79.06 (3) 20.41 .814 68 [88.00 (4) 14.82 419 64
Posttest 58.90 (1.0) 18.18 ' o |72.72 (1.8) 11.82
Posttest |68.57 (1.6) 12,96 76.41 (2.0) 13.27 ..

Seattle Pretest 76.29 (3) 12.19 .600 55 [88.51 (&)  17.17 .720 65
Posttest |58.42 (.9)  14.47 77.69 (2.1) 19,06

Selmer Pretest 70.00 (2)°  17.46 743 91, |73.42 (3) 21,97 .770 33
Posttest 67,07 (1.5) 14.38 56.42 (.8) 13.59

Taft Pretest 54,33 (2) 21.99 528 51 [61.92 (2) 17.70 495 72
Posttest |60.37 (1.0) 15.61 63.35 19.73

Wichita Pretest 73.24 (3) 12.29 .294 71 [73.62 (3) 18.25 .728 56
Posttest |[53.34 (.6)  15.31 69.07 (1.6) 14,92

(a) The number of students is indicated in the column labelleq PN

(b) SD = standard deviation
(E? r = pre-post linear correlation coefficient
(d)

At Bronx the E group did not take the evaluation pretest.
(e)

Stanine values are given for Grade 1.
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TABLE K-1. (Continued)

. B. GRADE 2

~ Control

E(é) MC))

Experimental

Site Mean Eg(h) r(E) ) E(B) Mean ép_(b)

"Anchorage Pretest 31.31 (1.5) 8.41  .350 48 140,73 (1.8) 13,02 .488 &4
. Posttast 60.46 (2.1) 13.40 i 61,11 (2.1) 15.51 g
Athens Pretest 32,15 (1.5)  10.17 . 642 75 [34.27 (1.5) 12.38 724 85"
_ Posttest 50,71 (1.9)  15.68 . |52.05 (1.9) 18.52
-Bronx Pratest 24.74 (1.3) 8.42 409 42 |31.06 (1.5) 10.%0 468 52
; | Posttest 38.21 (1.6) ~ 17.13 55.70 (2.0) 12.96 ,
Dallas Pretest 29.74 (1.4) 16.22 ~ ,679 73 [20.37 (1.2) 9,30 .468 63
: Posttest 39.86 (1.7)  16.83 - ‘ 30.30 (1.4) 11.75 '
Fresno Pretest 36.56 (1.6) 11,35  ,613 81 |33.83 (1.5) 13.01 .59 82
' Grand Rapids | Pretest 24.14 (1.3) 8.97 .575 71 |35.04 (1.6) 13.20 .580 72
: Posttest 44.11 (1.8)  15.72 . 56.92 (2.0) 15.77 5
Hammond Pretest 31.04 (1.5)  11.44 .589 75: [36.58 (1.6) 16.15 744 96
) Pasgtest 50.63 (1.9) 16.26 ‘ 57.04 (2.0) 17.47
Hartford Pretest 22.54 (1.3)  8.70 .368 54 |30.55 (1.5) 16.29 .655 67
Jacksonville | Pretest 29,35 (1.4) 11.89 601 93 {24.69 (1.3) 8.93  -.354 77
Posttest 51.84 (1.5 17,78 42.45 (1.7) 15.85 '

Las Vegas Pretest 24,32 (1.3) 7.46 626 49 121.71 (1.3) 6.87 -584 38
; Posttest 32.69 (1.5) 10.15 43,55 (1.8) 16.82 :
McComb | Pretest 24,90 (1.3) 10,72 568 &8 |35.16 (1.6) 10.59 .575 31

Posttest 44.29 (1.8) 14.81 59.35 (2.1) 11.74

Philadelphia| Pretest 25.15 (1.3) 8.07 .586 82 '|22.42 (1.3) 8,22 497 65
Posttest 41.66 (1.7) 14.84 40.85 (1.7) 12.21

Portland Pretest 39.05 (1.7) 14.64 .769 . 84 |45.61 (1.9) 14.58 .538 = 80

Rockland Pretest 38.06 (1.7) 10.92  .585 80 [54.25 (2.0) 16.17°  ,582 67
Posttest | 60.61 (2.1)  14.84 . 71.76 (1.8)  7.73

Seattle | Pretest 34.36 (1.5)  11.20 528 - 69 [42,97 (1.8) 15.35  .515 7
. Posttest | 54.61 (2.0)  15.57 66.20 (2.2) 11.35 =

Selmer Pretest 42,94 (1.8) 16.04 635 92 [34.41 (1.5) 11,11 641 41

: Posttest 66.10 (2.2) 11.62 55,10 (2.0) 16.05
Taft - Pretest: 32.82 (1.5) 7.32 .569 61 140.10 (1.7) 11.91 .592 89

- Wichita Pretest 32.18 (1.5) 10.48  ".645 65 145.11 (1.9) 18.02 .667 72
Posttest 57.48 (2.0) 13.71 61.90 (2.2)

(2 fhe number of students is indicated in the column labelled "N'.

-(b? SD = standard deviation
(c) r = pre-post linear correlation coefficient

3

<00 | o S




K=3

TABLE K-1, (Continued)

Control

G S f
Mean so® g

Site Mean

Anchcrage Pretest 35.56 (2.2) 9,25 425 50 |48.24 (2.4) 18,31 . 664 45
Posttest 59.10 (2.8) 11.74 ' 66.49 (3.1) 14,40

Athens Pretest 35.40 (2.2) 14.15 .634 g5 142,70 (2.4) 17.85 .805 71
Posttest 53.42 (2.6)  19.09 _ 55,83 (2.7) 20 &1

Bronx Pretest 29.25 (1.9)  10.52  .542 64 [32.98 (2.1) 12.67  .579 55
Posttest 46.08 (2.4)  15.63 54,76 (2.7) 16.35 '

. Dallas Pretest 27.69 (1.9) 9.44 ° (443 71 |24.24 (1.7) 8.77 .601 76
; Posttest 37.58 (2.2) 14.14 28.17 (1.9) 11.04

Fresno Pretest 39.94 (2.3) 13.70 .721 78 |44.54 (2.4) 16.19 .725 85
Posttest 51.97 (2.6) 15.86 56.88 (2.8) 16.77

Granc Rapida| Pretest 33.12 (2.1)  12.73 .729 81 [37.88 (2.2) 18.02 794 67
Posttest 44,72 (2.4) 17,27 = 50.12 (2.5) 17.26

Hammond Pretest 35.37 (2.2) 16.26 .784 74 145,77 (2.4)  20.42 . 792 111
Hartford Pretest 24.96 (1.7) 9,59 .626 53 |39.00 (2.3) 18.97 . 745 46
Posttest 44.89 (2.4) 15,06 54.96 (2.7) 15.80

Jacksonville | Pretest 30.36 (2.0)  12.87 714 91 {29.38 (1.9) 11.29 .808 76
Posttest 44,40 (2.4) 17.14 |37:88 (2.2) 15.97

Las Vegas Pretest = |727.74 (1.9) 8.83 .486 68 [30.03 (2.0)  8.03 A7 31
Posttest 38.41 (2.2) 11.73 47.94 (2.5) 15.82 ,

McComb Pretest 25,54 (1.,9) 7,93 .641 69 149.76 (2.4) 15.63 .768 51
Posttest 40.12 (2.3) 15.04 67.12 (3.2) 14.89

Philadelphia| Pretest 26.36 (1.8) 11,39 .757 66 120.32 (1.5) 4,91 .159 50
Posttest 39.15 (2.3) 17.49 , 31.94 (2.1) 9,37 ' l
Portland Pretest 37.75 (2.2)  15.77 .683 79 |44.69 (2.4) 18.89 716 77
Posttest 55.85 (2.7)  17.90 '162.91 (3.0) 15.84 :

Rockland Pretest 34.99 (2.2) . 9.63  .589 92 |53.93 (2,5) 21.61  .793 75
Posttest | 58.89 (2.8)  16.11 ' 69.35 (3.3)  14.40

© Seattle Pretest 30,93 (2.0) 10,15 .350 72 [60.05 (2.7) 17.41  .680 79
Posttestq | 48.07 (2.5) = 15.39 70.84 (3.4) 12,31 |
Selmer Pretest 44,32 (2.4)  16.86 .655 82 |46.36 (2.4) 17.36 .742 45
Posttest | 67.15 (3.2) ~12.38 58,58 (2.8) 17.31

Taft .| Pretest 38.32 (2.2)  11.26 .650 73 |40.90 (2.3) 14,27 .718 83
Postitest 52.81 (2.6) 13.43 54.05 (2.7) 15.51

Wichita Pretest 32,02 (2.1)  10.55 .610 63 [44.17 (2.4) 16.67 °  .721 42
Posttest | 43.71 (2.4)  13.95 52,79 (2.6) 16.74

1

(a) The number of students 1is indicated in the column labelled "N,

(b? SD = gtandard éevistiaﬁ

() . . pre-post linear correlation coefficient




TABLE K-~1,

K4

D - Gfﬁd E, 7

(Continued)

Anchorage
Athens .
Bronx
Dallas
Fresno
Grand Rapids
Hanmond
. Hartford
Jackgonville
Las Vegas
McComb
Philadeléhia

. Portland

Rockland
Seattle
Selmer
Taft

Wichita

Pretest
Posttest

. Pretest

Posttest

Pretest
Posttest

- Pretest

Pogttest

Pretest
Posttest

Pretest

Posttest

Pretest
Pogttest

Pretest
Posttest

Pretest

"Pogttest

Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest

Mean

52.67
58.54
34.73
39.98
23.56
31.14

26.79
27.921
30.64
36.07
32.45
37.85
44,04
51.34
37.94
44,97
31.03
47.83
55,61
36.13
42.93
23.58
27.56
44,69
51.30

48.21
54,12
49.33
54.46
58.14
64.69
31.85
SSiSD
42.57
47.00

(5.6)
(6.0)
(.2)
(4.5
(3.1)
(3.8)

(3.4)
(3.5)
(3.8)
(4.3)
(4.4)
(4.9)
(5.5)

(4.4)
(4.9)

(3.8)
4.1)
(5.2)
(5.8)
(4.3)
(4.8)
(3.1)
(3.5)
(4@ 9)
(5.5)
(5.2)
(5.6)
(5.3)
(5.6)
(6.0)
(6.6)

(3.8)
4.3)

(4.8)
(5.0)

aperinental
®

13.20
12,78
13,59
18,28

7.45
11,84

9.91
11.11

8.10
10,76
11,62
12.79

12,37
. 13,70

13.78
15.13
11.54
14,30
12,84
13.66
15.37
17.28
7.86
8.15

10,57
12.93

16.05
15.58
13.55
16.88

17.16
16.65

10.74
10.88

13.80
16.22

;(e)
.772
.776
.560
.632
;624‘
704
. 785
.831

:;715

787
.900
.318
.716
.693
.786
.888
.801

. 796

(a)

bz

46

64

57

83

88

71

75

64

69

70

84

. 59

72

Mean

54.16
59.37
41.14
41.86
22.62
32.25
30.12
28.95
40.45
44.11
40.59
45.48
55.91
62,22

41.93

.148.41

35.34
39.89

43.02
48.43

133.73

38,27
24.56
29,79
55,27
59,92
65.54
72.14
64,06
66.90
47.78
53,27
40,89
44 .90
41.48
4h,74

(5.6)
(6.0)
(4.6)
(4.8)

(3.0)

(3.7)
(4.5)
(4.6)
(4.9)
(5.8)
(6.4)
(4.8)
(5.2)
(4.2)
(4.5)
(4.8)
(5.2)
(4.1)
(4.4)
(3.2)
(3.7)
(5.7)
(6.2)
(6.7)
(7.3)
(6.6)
€6.7)
(5.2)
(5.6)
(4.6)
4.9)

(4.6)
4.9)

) 7é§ﬁ§ra1 ]
spP)

14.20 .
15.31
16.59
16.57
2.06

9.44
11.99

11.71
13.73

15.45
15.36
19.04
17.73

17,72
19.08

12,87
15.15
13.95
14,78
14.74
15.28

9.32
13.65

11.82
14,31

18,46
16.87

16,31
16,89
16,32
17.46
13.10
13.93

13,00
15.25

E(é)
. 648

.818

-915
.932
.808

.
793
.865
.529
.825

.883
;51?
.851
.858

747

12
64
71
96

58
71
46
49
39

97

59

82

49

61

(a) The number of students is indicated iv the column labelled 'N".

(b)

SD = gtandard deviation

(c) r = pre-post linear correlation coefficient
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K-5

TABLE K-~1.

E.

(Continued)

Grade 8

Experimental 7 ii Control

Anchorage
AEheﬁE'
Bronx

. Dallas

- Freano
Grand Rapids
Hammond
Hartford
Jacksonville
Las Vegas
McComb
Philadelphia
Portland
gagklené
Seattle
Selmer

Taft

Wichita

Pretest
Poattest
Pretest
Posttest

Pretest
Posttest

Pretest
Posttest

Pretest
Posttest

Pretest
Posttest

Pretest
Pozttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest

Pretest
Posttest
Pretest
Posttest

Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest

Pretest
Posttest

Hegﬁ )

39.11
52,86
24.84
28.57
23.56
31.14
19.81
28,62
27.88
32.08
26,82
35,77
34,37
42,18
33,13
41,01
28,41
34,38
39.65
46,31
25,03
33.47
21.62
20,91
33,93
42,55
37.75
46,49
38.46
41 l3£:?
47.11
53.56
27.21
33,19

35.95
42,43

(5.7)
(7.3)
(3.9)
(4.4)
(3.8)
(4.6)
(3.3)
(4.4)
(4.3)
(4.8)
(4.2)
(5.3)
(5.0)
(6.2)
(4.9)
(6.0)
(4.3)
(5.0)
(5.8)
(6.6)
(3.9)
(4;9)
(3.5)
(3.4)
{5.0)
(6.2)
(5.6)
(6.6)
(5.6)
(6.0)
(6.7)
(7.4)

14.56
17.79
5558
8.96
7.45
11.84
7.80
10.03
6.82
8.57
10.04
12.10
10.30
12.68
14,24
14,26

8.56
11.90

11.72
14.67

6.76
11.38
6.75
8.04
9.16
13,08
12,19
13.94

.+ 14,00

h.2)

(4.9)

(5.3)
(6.2)

12,80
18.43
18.96

6.54

9.86
12.86
13.98

T 745

.560 63

.516 47

+460 83

.726 49

.665 78
.825 &2
75
745
.574 70
.206 55

.532 75

.786
.637 67
2937 80
. 564 47
.702 65

.54

50.55
56,34
28,76
34,19
22,62
32,25

25.30
29,00
41.54

35.34
37.74
45,23
55.18
28,66
37.51

30.79
35,01
37.43
éfl . 83

30.60
41,15
30,72
35,87

41.21
51.07

158,27

66,97
44,13
56,13
50.82
56.88
32,37
38,31
41,73

Mean

f%-1)
(7.6)
(4.4)
(5.0)
(3.7)
(4.8)
(3.9)
(4.4)
(5.0)
(6.2)

(5.2)
(5.6)
(6.4)
(7.4)
(4.4
(5.6)
(4.6)
(5.2)
(5.5)
(6.2)
(4.6)
(6.0)
(4.6)
(5.3)
(6.0)
(7.1
(8.0)
(9.3)
(6.4)
{7.6)
(7.1)
(7.8)

(4.8)
(5.6)

(6.2)

49,05 (6.9) 15,75

sD

15.74

14.65

10.62
11.32

6.89
9.06
'7.98
9,60
14.16
16.27
12.27
13.23
18.56
17.43
13.26
14.96
11.57
14.75
11.89

-13.89

11.75
15.76

16.34
17.25
12,27
12,88
19.84
15.72

13.78
15.22
15.75
16.89

8.63
11.78
13.02

912
;szé
.702
.701

. 749

(a)

58

16
61
46
74

97

75

35

47

47

91

60

77

50

67

() The number of students is indicated in the column labelled "N",

(b)
(c)

8D = gtandard deviation

<

r = pre-post linear correlation coefficient



L]

ste

"Anchorage
Athens
Branx(a)
Eallaé
Fresno
Graﬁd Rapids
Hammond
Hartford
5ack55nville
Las Vegas
Mécgﬁb
Philadelphia
Portland
Rockland
Seaétie
Selméf

Taft

Wichita

Pretest

‘Posttest

Pretest
Posttest

Pretest
Posttest

Pretest
Posttest

Pretest
Posttest

Pretest

- Posttest

Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest

" Pretest

Pogttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest

Mean

50.32(7.1)
56.27(7.6)

30.30(4.5)
37.87(5.6)

31.93(4.8)

36.75(5.5)

28.79(4.4)
36.95(5.5)

33.97(5.0)
40.63(6.0)

45.74(6.6)

52.65(7.3)

30.10(4.5)
37.77(5.6)

33,00(4.9)
41,19(6.0)
45.60(6.6)
54.35(7.4)
30.54(4.6)
36.83(5.5)
23.06(3.7)

23.39(3.7).

44,31(6.4)
51.17(7.1)

48,75(6.9)
57.75(8.0)
45.47(6.4)
51.69(7.3)
44.35(6.4)
51.51(7.3)

1 35.57(5.3)

44.24(6.4)

44.76(6.4)

49.48(6.9)

K-6

.607
.734
.714
.877
.793

.766

63

55

171

70

77

40

49

70

69

62

86

42

62

Mean
59.11(8.0)
60.53(8.2)
37.47(5.5)
42.03(6.2)

30.18(4.5)
35.75(5.3)
34.20(5.0)

38.52(5.7)

39.27(5.7)
42.49(6.2)
57.23(7.8)
63.22(8.4)
34.50(5.2)

] L FE M
%1.34(6.0)

32.94(4.9)
59.32(5.7)

55.30(7.4)

46.74(6.7)
23.61(3.8)
27.58(4.3)
48.97(6.9)
57.26(7.8)
69.32(9,8)
72.96(10.7)
51,19(7.1)
60.23(8.2)

54.62(7.4)
59,00(8.0)

37.48(5.5)
38.32(5.6)

51.82(7.3)

56.88(7.8)

~ Control

so®)
16.65
20.47

18.44
18.99

14,00
15.20
10.61
13.11

10.29
12,19

16.04
15.38

17.98
17.23

13.56
14.99

18.35
20.28

18.41
18.08
10.72

11.82 .

13.88
12,44

19.48
17.02

13.93
14.89
16.06
16.09

20.04
18.79
18.18
17.26

=

77

.44

63

94

38

. 72

44

62

.36

(a)

(a) The number of students is indicated in the column labelled "N",
(b) SD = standard deviation

(c) r = pre-post linear correlation coefficient

(d)

At Broux, there were no students who had both pre- and posttest scores.

ad | L7




K=7

TABLE K-2.
POSTTEST SCORES IN MATHEMATICS FOR FULL-YEAR STUDENTS WITH
BOTH PRE- AND POSTTEST SCORES RY SITE AND GROUP

]
A. GRADE 1
= | | Esperimencax | Gemtzol
Site Mean §2(b) £(¢) g(E) Mean Eg(b) _(é)

Anchorage Pretest | 74.46 (D) 12,05 469 46 [o1.04 ) 16,11 .303
Posttest 36.54 (1.2) 12.82 ' 43,40 (1,5) 11.68

Athens Pretest | 55.63 (2)  18.81 .577 63 |71.94 (3) 72 67
Posttest 36.95 (1.2) 12.66 41.85 (1.5)

Br@nx(d) Pretest -- - == - == == o=
Posttest = = ==

Dallas Pretest | 44.32 (1) 18.19 <534 41 [45.40 (1) .519 48
Posttest 34.02 (1.0) 13.50 28.92 (.6)

Fresno Pretest 82.97 (4) 17.05 .363 60 183.12 (&) -480 73
Posttest ! 57.53 (2.2) 11.94 42.27 (1.5)

Grand Rapids | Pretest | 60.10 (2) 22.49 .652 61 [74.76 (3) 436 66
Posttest 29.39 (.6) 10.64 43.11 (1.5)

Hammond Pretest ' 74.25 (3) 18,42 +657 75 |81.29 (3) «5331 95
Posttest 43.12 (1.5) 14.51 48.19 (1.7)

Hartford Pretest 52,90 (2) 21.74 .707 40 161.55 (2) .626 56
Posttest 29.38 (.6) 12,98 . 38.95 (1.3)

Jacksonville | Pretest 65.08 (2) 19.21 .723 89 |57.20 (2) .614 71
Posttest 39.97 (1.3 12.80 22,41 (<.6)

Las Vegas Pretest 60.90 (2) .18.86 . 646 40 176.56 (3) 476 39
Posttest 24.12 (<.6) 9.94 42.79 (1.5)

MeComb Pretest 50,09 (1) 17.89 «362 35 |77.11 (3) 7 . 757 47

Philadelphia | Pretest 63.49 (2) 17.81 472 74 53.22 (2) 494 51

' Posttest 28.49 (<.6) 7.57 34.76 (1.1)

Portland Pretest 79.63 (3) 20,01 .737 67 [88.00 (4) 521 64
Posttest 38,60 (1.3) 15.81 - I57.22 (2.1)

Rockland Pretest | 85.26 (&)  14.45  .504 83 [93.71 (5) .616 73
Posttest 49.58 (1.8) 13.20 56.00 (2.1)

Seattle Pretest 68.46 (2) 10.36 « 646 13 [88.36 (&) .730 69
Posttest 28.54 (.6) 8.99 50,07 (1.8)

Selmer Pretest 70.29 (2) 17.34 .683 90" [73.42 (3) .626 33
Posttest 45,42 (1.6) 12.58 43.12 (1.5)

Taft Pretest 54.33 (2) 7 21.99 438 51 |61.53 (2) 7 .635 68
Posttest 39.35 (1.3) 12.39 45.32 (1.6)

Wichita Pretest 73.24 (3) 12.29 «331 71 173:31 (3) .656 55
Posttest 36.39 (1.1) 10.49 3?a31 (1.3

(a) The number of students is indicated in the column labelled "N',
(b) .

(c)
(d)
(e)

5D = standard deviation
r = pre-post linear correlation coefficient
At Bronx the E group did not take the evaluation pretest

Stanine values are given for Grade 1
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Anchorsge
Athens

Bronx

Dallas
Fresno
.éfﬂﬂd Rapids
Hammond

. Hartford
Jackszonville
Las Vegas
McComb
Philadelphia
Portland
Rockland
Seattle
Selmer

ngft

Wichita

: (a)vihe number of students is indicated in the column labelled "N'.
icb) $D = standard deviation ’
(e r = pre~-post linear correlation coefficient

Pretest
Postest

Pretest
Posttest

Pretest
Posttest

Pretest

Posttest

Pretest

Posttest

Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Fretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pratest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretast
Posttest
Fretest
Posttest

TABLE K-2. (Continued)

Mean
27.87(1.4)
46.93(2.2)
29.88(1.4)
43.88(2.0)

21.22(1.2)
38.81(1.7)

22.73(1.2)
35.23(1.5)

30.61(1.4)
42.88(2.0)

33.45(1.5)
44.57(2.1)
29.73(1.4)
43.45(2.0)

18.96(1.2)
34.39(1.5)

22.60(1.2)-

43.25(2.0)

18.46(1.1)
27.46(1.3)

19.12(1.2)
37.02(1.6)

26.22(1.3)
37.84(1.7)

38.20(1.7)
48.69(2.3)

33.14(1.5)

49.63(2.4)°

28.81(1.4)
42.76(2.0)

34.77(1.5)
48.43(2.3)

125.78(1.3)

41.17(1.9)
27.48(1.3)

39.82(1.8) .

K-8

B, Grade 2

o5 ™)

7.95

9.18
10.20
10.59
10.07
13.60
11.72
12.99

9.45
10.21

9.99

9.72

16,93
10.21

7.74
9.12
8.33
10.73

9.04
10.86

12.87
9.67

10.56
10.73

10.60

7.77

10.82
9.06
10.37
12.87
11.51
10.43
7.55
7.05

11.56
12.41

gir;) E(a)
. 541 46
..?27 73
. 780 27
.655 48
.653 83
. 731 53
.694 73
<569 49
.731 88
.526 41
.535 49
. 787 79
.769 85
.702 79
.647 63
. 787 91
| 672 60
.624 65

~ Experimental

?iééggrul 7

Mean §£(b) ECv:.) 2_{(azl)
35.32(1.5) 9,48 .755 41
50.15(2.4)  7.22 i
30.43(1.4) 10.75 .770 79
44,45(2,0) 11.63
'22.48(1.2)  9.04 447 50
42,72(2.0) 7.85
18.86(1.2) 6.60 .453 &4
23.98(1.3) 8.39 -
32.44(1.5)  9.59 .658 71
47.69(2.3) 8.16
31.70(1.5) 9.81 . 640 71
44,70(2.1) 10,69
31.67(1.5) 12.34 .710 94
26.74(1.3)  10.16 .537 57
42.68(2.0) 10.51
21.20(1.2) 7.48 .693 61
22.59(1.2) 7,68 .595 39
37.62(1.7) 11.05
26.90(1.3) 8.73 .762 40
43,72(2.0) 9.64
20,02(1.2) 8.33 533 58
37.36(1.6) 11.63
39.31(1.7) 9.61 . 762 81
52.81(2.6) 7.72
44,17(2.0) 9.39 .599 65
57.52(3.5) 4.32 L
35.26(1,5) 10.09 .713 61
52.54(2.6) 7.56
36.52(1.6) 10.59 729 42
47.76(2.3) 9,95 -
30.45(1.4) 10.23 .698 84
45.13(2.1) 9,84
32.21(1.5) 13.29 .650 68
43.81(2.0) 11,74




K-9

TABLE K-2. (Continued)
C. Grade 3

" Experimental “Control

sp® L) @ PO RN

N Mean

Site Mean

- Anchorage Pratest 46.33(2.2) 9.46 .574 52 57.96(2.4) 15,96 824 42
' Posttest 67.96(2,9) 13.94 . 78.81(3.3) 15.81
Athens Pretest 45.80(2,2) 14.78 .702 83 54.81(2.4) 17.34 .848 69
_ Posttest 64.61(2.7) 17.08 68.26(2,9) 20.34
Bronx Pretest 45.47(2.2) 11.78 .692 40 39.51(1,9) 10.89 . 666 57
Posttest 68.65(3.0) 18.86 67.19(2.8) 13.19
. Dallas Pretest 35.09(1.6) 12.14 .397 47 35.33(1.6) 10.71 .544 61
Posttest 58.83(2,5) 18.50 29.36(1.9) 12.77
Fresno Pretest . |47.44(2.2) 11.50 .752 73 53.59(2.4) 15.16 .793 80
_ Posttest 59.03(2,5) 15.86 70.47(3.0) 16.69
Grand Rapids Pretest 40.64(2.0) 13.45 . 687 78 44.50(2.2) 18.89 774 62
Posttest 57.62(2.4) 15.97 62.90(2.6) 18.76
Hammond Pretest 46.68(2,2) 15.02 .794 73 56.63(2.4) 18.24 .853 107
Posttest 60.88(2.6) 15.02 : 73.74(3.1) 17.86
Kart ford Pretest 41.02(2.0) 14,51 .645 48 47.69(2.3) 16.52 . .726 48
Posttest 48.92(2.3) 13.64 66.19(2,8) 17.72
Jacksonville Pretezt 38.04(1.8) 12.49 799 0 92 36.91(1,7) 11.29 .673 75
Posttest 58.84(2.5) 19.10 i 159.51(2.3) 13.78
Las Vegas Pretest 27.74(i.3) 8.83 486 64 . | 30.03(1.4) 8.03 J4b7 25
Posttest 38,41(7.8) 11.73 47.94(2.3) 15.82
McComb Pretest 35.46(1.6) 10.00 .675 69 56.62(2.4) 13.24 .804 56
Posttest 53.35(2.3) 14.36 82.60(3.5) 17.10
Philadelphia Pretest 35.57(1.7) 12.12 .728 65 35.96(1.7) 10.38 .+661 53
| Posttest  |52.05(2.3) 16.92 : 53.45(2.3) 13.53 ’
Portland | Pretest 53.94(2.4) 12.23 .677 81 |62.57(2.6) 15.56 .732 74
Posttest 69.59(3.0) 16.59 82.84(3.5) 15.99

Rockland Pretest 50.13{2,3) 15.85 .824 89 ' | 65.57(2.7) 20.06 . 805 ; 70
i ' Tosttest 73.27(3.1) 17.63 85.64(3.5) 14.65
Seattle Pretest 39.92(1.9) 12.00 .735 61 64.09(2.6) 17.34  .66% 75
‘Posttest 57.75(2.4) 15.87 85.23(3,5) 17.47
Selmer Pretest 55.95(2.4) 16.55 . 729 88 64.29(2,6) 14§74 715 45
Posttest 86.27(3.5) 14.00 79.87(3.3) 18.1s

Taft s Pretest 50.55(2.3) 11.86 -836 73 | 53.18(2.3) 17.17 -826 85
Posttest 70.04(3,0) 13.37 65.85(2.8) 18.07

Wichita Pretest 41.38(2.0) 14.95 -759 66 40,32(1.9) 17.01 .616 37
Posttest  |54.64(2,4) 15.81 59.46(2,5) 15.33

(2) The number of students is indicated in the columm labelled "N,
(®) SD = standard dé%iatian
(e) r = pre-post linear correlation coefficlent
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K-10

TABLE K-2., (Continued)

D. Grade 7

5.

— - = ] == . '—,'—i — — = Caﬁftél =
Site Mean §_i_)(b) E(G) E(E) Mean §2(b) 7(!‘:) E(E)
Anchorage Pretest 47.25(4.9) 14.02 -653 44 |57.50(5.6) 17.91 .§05 J62
Posttest 58.36(5.6) 18.07 63;97(5:9) 20,57
Athens Pretest 33.95 (4.2) 10.52 .554 - 61 45.50(4.8) 16.25 .752 72
Posttest 49.31(5.1) 18.22 55.37(5.4) 20,02
Bronx Pretest 39.07(4.5) 13.48 .817 58 38.14(4.4) 10.71 .675 7
Posttest 45.97(4.8) 15.65 39.71(4.5) 10,66
Dallas Pretest 32.53(4.1) 13.36 .808 51 | 27.26(3.7) 6.40 .374 42
Posttest 36.22(4.3) 13.91 32.45(4.0)  14.08 :
Fresno Pretest 33.76(4.2) 8.22 .574 80 |[39.07(4.5) - 10.71 456 60
Posttest 40,34(4.5) 10,89 54.55(5.4)  17.46
Grand Rapids Pretest  |36.46(4.3) 13.50 682 60 |40.74(4.6) 15,61 .854 74
Posttest 43.77(4.7) 14,32 52.66(5:3) 18.54
Hammond Pretest 49,00(5.1) 14.54 774 88 |[59.10(5.6) 20,58 .887 92
Posttest 60.73(5.7) 18.68 69.18(6.2) 21.79 v
_ Hartford Pretest 40,81¢(4.6) 14.73 .835 62 44.13(4.7) 17.33 .843 52
Posttest 52.39(5.2) 16.45 155.75(5.4) 19.91
Jacksonville Pretest 35.38(4.2) 13.60 .760 74 | 40.10¢4.5) 14.23 .820 71
Posttest 43.91(4.7) 153.41 . 149.42(5.1) 18,49 .
Las Vegas Pretest 48.19(4.9) 15.00 . 749 63 [43.45(4.7) 12,51 .759 42
Posttest 58.29(5.6) 16.33 7 57.52(5.6) 18.62 .
McComb Pretest 40.10(4.5) 14,82 .876 69 |37.96(4.4) 15,48 .864 50
Posttest 52.50(5.3) 17.93 50.18(5.1) 19,34
Philadelphia Pretest 29.93(3.9) 8.25 451 45 25.00(3.5) 8.40 .346 32
Posttest 39.71(4.5) 10.04 34.22¢4.2)  9.48
Portland Pretest 46.68(4.9) 10.39 .532 81 57.89(5.6) 17.54 .846 95
Posttest 60.84(5.7) 13.43 659.64(6.2) 18.78
Rockland Pretest 54.07(5.3) 17.49 846 82 [72.37(6.4) 19.25 .821 62
_ Posttest 65.61(6.0) 18.06 86.66(7.6) 17.61 )
Seattle Pretest 47.05(4.9) 16.44 .700 64 |65,27(5.9) 19.86 .732 79
- Posttest 50.47(5.1) 20.12 : 80.99(7.1) 20.46
Selmer Pretest 58.14(5.6) 23.15 -864 81 147.78(4.9) 20.05 .793 50
Posttest 64.69(5.9) 16.30 53.27(5.3) 18,79 .
Taft Pretest 39.28(4.5) 13.21 .782 60 }152.71(5.3) 18.78 .894 65
Posttest 46.02(4.8) 15.54 59.75(5.7) 29;45
© Wichita Pretest 41.07(4.6) 14.90  -.803 74 138.37(4.4) 13.08 .715 82
Posttest 48.55(5.1) 16.62 ; 46.22(4.8) 15.48 -
- (@) The number of students is indicated in the column labelled 'N",
-~ (b) 'S8D = gtandard deviation '
(c) r = pre-post linear correlation coefficient
_ Py
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TABLE K-2. (Continued)
E. Gfadé,ﬁ

- 77';*4f:7'";%:57:;‘tijijrg;:ifésggflééﬁééi — *f”"f — 7”774'253223;’7'7 7 T
Site Mean spP £ y(@ Mean s () N @

Anchorage | Pretest 41,32(5.6) 16.76 - .760 38 48.14(6.2) 12.53 .768 58
Posttest  [47.97(6.4) 17.34 57.76(7.1) '17.84
Athens Pretest 31.42(4.5) 8.99 422 45 31.67¢4.6) 10.19 <643 63
Posttest  [34,53(5.2) 11.12 36.98(5.4) 12.11
Bronx Pretest 30.30(4.4)  9.99 665 23 [30.17(4.4) 779 +385 12
: Posttest  [35.22(5.2)  9.43 37.83(5.6)  6.89
. Dallas Pretest 21.41(3.7) 7.15 . .287 28 28.20(4.3)  8.63 693 61
Posttest 35.19(5.2) 8.42 35.25(5.2). 10.70
Fresno Pretest 30.79(4.5) 8.84 442 80 39.83(5.4) 19.53 «B45 42
Posttest 35.41(5.2) 9,19 47.62(6.4) 20,63
'Grand Rapids Pretest 34.68(4.9) 11.45 «710 50 38.63(5.4) 12.75 +729 79
Posttest  [37.31(5.4) 12.16 _ 47,87(6.4) 15.38 ,
Hammond Pretest 39.83(5.4) 11.94 679 77 50.92(6.4) 17.37 .893 93
Posttest  |46.85(6.4) 12.74 50.74(7.5) 20.07
Hartford Pretest  [41.24(5.6) 13,83 . .85 70  [3€.37(5.1) 12.49 .879 73
Posttest  [45.07(6.2) 14.40 142.30(5.9) 15.42
Jacksonville Pretest 35.85(5.1) 10.85 «724 75 39.80(5.4) 11.45 .788 74
Posttest 41.72(5.9) 12,67 45.74(6.2) 15.32
Las Vegas Pretest 40.06(5.4) 12.30 772 51 42.09(5.7) 11.65 . «536 33
Posttest  [44.82(6,2) 17.03 48.42(6.4) 17.01 -
McComb Pretest 36,03(5.1) 12.02 846 69 44,23(5.9) 14.02 867 47
Posttest  [43.72(6.0) 15.17 55.02(6.9) 18.14
Philadelphia Pretest 25.89(4.1)  7.58 .556 53 39.56(5.4) 18.38 900 43
| Posttest  [31.89(4.8)  7.50 44.12(6.0) 19.47
Portland Pretest 43.71(5.9) 12,82 +729 72 %9.85(6.4) 15.87 .733 89
Posttest  [49.46(6.6) 14.64 61.93(7.5) 18,22
' - Rockland Pretest 46.61(6.0) 14,94 «860 71 - 68;i2(7-8) 20.47 .896 60
Posttest  |56.25(6.9) 17.84 79.72(9.2) 18.58 .
Seattle Pretest 43.94(5.9) 12.52 626 68 50.24(6.4) . 16.48 .813 75
Posttest  [42.09(5.9) 14.23 67.35(8.0) 19.94
Selmer Pretest 57.37(6.8) 20.35 .952 78 63.61(7.5) 16.34 .721 51
Posttest 66.92(8.0) 22.26 71.43(8.2) 19.07
Taft Pretest 34,35(4.8) 9. .678 48 43.13(5.7) 14.49 .696 68
: Posttest 40.52(5.9) 11.64 48.25(6.4) 16.48
Wichita Pretest 35.39(4.9) 10.00 455 69 143,37(5.7) 14.13 °~  ,575 67
Posttest 44.30(6.0) 11.75 50.91(6.7) 15.47
e 777—,46&, e — e e ——— — s —— i e —— o =

(2) The number of students is indicated in the column labelled 'N".
(b? SD = standard deviation '
(c) r = pre-post linear correlation coefficient




K-12

TABLE K-2.

F. Grade 9

(Continued)

71 T Emermental _ .| Centrol
Anchorage Pretest 52.18(6.6) 15.41 " ,786 45 53.50(6.7) 20.28
Posttest 64.91(7.8) 18.30 ) . 55.67(6.9) 20,38
* Athens " Pretest 37.41(5.2)  10.91 664 64 |43.86(5.9) 18.37
| ' Posttest |49.30(6.6) 18,68 50.91(6.7)  20.60
Braﬁx(d) Pretest ! == - ' - - - -
Posttest -- == - -
Dallas . Pretest 36.94(5.2) - 9.93 .601 55 39,50(5.4) 12.54
.| Posttest 143.58(6.0) 13.07 45,28(6.2) 13.87
Fresno Pretest 33.93(4.8) 12.13 .620 60 38,37(5.3) 13.66
Posttest [40.29(5.7) 14.38 42.87(6.0) 16.41
Grand Rapids Pretest 41.31(5.6) 1z.89 . 741 58 44,33(5.9) 12.82
Posttest 45.73(6.2) 15,22 49,29(6,6) 15.83
Hammond Pretest 51.93(6.6)  16.55 864 73 |63.95(7.5) 17.61
Posttest |63.43(7.6) 18,86 75.74(8.8)  15.88
. Hartford Pretest 37.82(5.3) 13.16 .79 68 146,53(6.0) 19.75
Posttest |44.78(6.2) 15.53 49.18(6.6) 19.26
Jacksonville Pretest 41.52(5.7) 13.61 <740 73 [42,95(5.7) 13.57 73
' Posttest 48.32(6.4) 15.20 ' 48.66(6.6) 16.65
Las Vegas Pretest 51.31(6.4) 16.28 483 35 |55,07(6.7) 16.89 46
Posttest 60.97(7.5) 17.39 63.22(7.6) 18,35
McComb Pretest 41.72(5.7) 12.58 .792 71 55.88(6.8) 19.80 60
Posttest 48.20(6.4) 15.55 63.37(7.6) 21.38
Philedelphia Pretest 29.85(4.4) 8.90 .633 53 32.24(4.6) 10.11 33
Posttest 32.68(4.9) 8.40 37.82(5.6) 10.59
Portland Pretest 52.84(6.6) 13.96 W772 70 155,55(6.8) 15.44 89
Posttest [60.19(7.3)  14.49 67.62(8,0) 15.11
Rockland Pretest 55.48(6.7) 19.90 846 73 185.30(9.2) 19.45 67
-Posttest 65.26(7.8) -~ 20.49 86.5100.4) 23.28
‘Seattle Pretest = [54.92(5.7) 17.14 795 61 [53,27(6.6)  16.61 75
Posttest 60.66(7.5) "19.05 70.76(8.2)  20.48
Selmer Pretest 55.89(6.8) 17.13 .880 87 66.92(7.6) 20.85 40
Posttest |65.40(7.8)  17.77 79.40(9.0)  19.56
Taft Pretest S$1.17(6.4)  13.91 .908 42 142.17(5.7) 18.07 23
Posttest 58.43(7.1) 15.82 45.48(6.2) 21,01
Wichita Pretest 43,52(5.9) 13.84 .613 70 52.73(6.6) 2@.99 56
Posttest |51.80(6.7) 17.18 62.07(7.5) 19.94

@

;b) SD = standard deviation

(c) r = pre-post linear correlation coefficient

The number of students is indicated in the column labelled "N'.

(d) At Bronx, there were no students who had both pre- and posttest scores,

210



APPENDIX L

ILLUSTRATIVE SCATTERPLOTS
(IN RAW SCORE UNITS)

11
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APPENDIX M

PRE-PO3T REGRESSIONS HAVING

SIGNIFICANT GROUP-BY-PRETEST INTERACTIONS

The pre-post regression model fitted to the data at each
grade/site/subject combination includes a group-by-pretest interaction
term, The inclusion of this term permits the model to detect differences
in the slopes of th: E and C posttest regression lines as functions of
pretest scores., If such a difference in slopes exists, then the inclusion
of this term will result in an improved estimate of the residual error.
This improved estimate, in turn, will yield a better statistical assessment
of the difference between the E and C regression lines evaluated at the
mean of the pretest scores fcr the combined E and C groups. This latter
assessment is taken to be the primary measure of the impact of the experi-
ment at each grade/site/subject combination. |
The inclusion of the interaction term in the model also yields

secondary benefits. Whenever the interacticﬁ;is significant, the regression
lines will have markedly different slopes, and may even intersect in the
range of the pretest scores. This has the effect of showing reversed
differences between the fittéd E and C posttest means correspondirg to low
and high pretest scores. Because of the importance of this kind of informa~
tion, a summary is given of the results obtained at all those grade/site/
subject combinations which yielded a group-by-pretest interaction ccoefficient
having a t-value greater than 2.0.

ﬁ Table M=l shows a convenient classification scheme for the six types
of E and C regression plots that can result. These types are numbered 1
onsists of

f the C

through 6. The table shows, for example, that the type 1 plot

Lo ']

having the posttest regression line for the E group above that

group for the entire range of pretest scores common to the two groups. In
addition, the type 1l plot yields régfegsion lines that diverge for the

larger pretest scores. Types 5 and 6 illustrate those interactions in which

a reversal occurs at the two ends of the range of pretest scores. The results
showing signifiaant interactions are classified according to the types shown

in this table.

, #



TABLE M-l. DETINITIONS OF TYPES OF REGRESSION PLOTS FOR
POSTTEST VERSUS PRETEST FOR E AND C GROUPS

“Type Graphical ;.
Number _ Representation
, , kepre. o

____Description

Posttest regression line for E group

is above that for C group and the

lines diverge for higher pretest scores.
Same as Type 1 except that lines con-

verge for higher pretest. scores.
Same as Typé 1 except that line for C
group is above that for E group.
Same as Type 2 except that line for C
group is above that for E greup.

Posttest regression lines intersect

within range of pretest scores with

L

line for E group above that for C group
at low pretest scores.,
Same as Type 5 except that line for C

group is above that for E group at low

pretest scores.

(1) These representations are intended to depict the general form of the

posttest regression lines for the experimzntal (E) and control (C)

‘groups over the range of pretest scores common to the two groups.

<19
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Table M-2 shows the results of these classifications. The
symbols R and M denote reading and mathematics, respectively. The plot
types are shown in column 4. For types 5 and 6, which have intersecting
regression lines, the last column shows the approximate percentage of
the pretest range for which the regression line for the E group is above
that of the C group. In grade 1 at McComb, for example, the regression
lines for reading intersects to give a type 5 plot. This plot shows that
the lower 45 percent of the pretest range has an associated E group post-
test regression line that is higher than that of the C group. 1In grade 3
at Selmer, the plot is of type 2 for reading. This means that regression
lines have different slopes and intersect beyond the upper limit of the
pretest range. In this case, the regression line for the E group is
higher than that of the C group for 100 percent of thé pr%tésﬁ range.

An examination of this table shows that 40 interactions occur.
The frequencies of occurrence for the six plot types are seen to be given
by, 3, 3, 3, 0, 17, 14, respectively, for types 1 through 6. The two
types of intgrgecting plots, 5 and 6, occur with approximately the same

frequency.

<)



M-4

TABLE M-2. CLASSIFICATION OF PRE~POST REGRESSION PLOTS
HAVING SIGNIFICANT GROUP-BY-PRETEST INTER-
ACTIONS

(1) Pretest Range for
Grade Site Subject Plot Type ™ Which E)>C, Percent

1 Athens
Fresno
Philadelphia
Taft

McComb

Lower 58
0

0

Lower 38
Lower 45
Lower 80
Upper 12
100

Portland
Jacksonville

MARARZRRX
oW LW WL,

Lower 72
Upper 27
Upper 21
Lower 16
Upper 20
Upper 29
Upper 80
Upper 45

Selmer
Rockland -

P

McComb
Seattle
Portland
Jacksonville
Bronx

BRI RN
oW O\

100
100
100
Upper 39
Upper 39
Upper 12
100

3 Selmer
Rgékland
Philadelphia

McComb
Jacksnoville

R O RRIRERRERW™
oo O = NN

Lower 9

L%

7 Grand Rapids

Upper 63
Lower 52
Upper 23
Lower 21
Lower 19
Lower 10
Lower 44
Lower 20
0

Lower 19

8 Selmer
Dallas
Rockland
Fresno

Philadelphia
Hartford

Seattle
Hammond

RORERENRER S
o bnoum iU O W o

Upper 76 -
Lower 37
1C0

Lower 49
Lower 35
Upper 36

9 Athens
Dallas
Rockland
Las Vegas
Grand Rapids
Hammond

ll2rrrw=
[« WE, T, T, I, N

" —— — , ) ;g;gji-

o ’ .
| (1) Plot types correspond to those given in Table M-1.




SAMPLE SIZE FOR PRE-POST MODEL REGRESSION ANALYSES
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NUMBER OF EXPERIMENTAL (E), CONTROL (C), AND COMPARISON (R)
FULL-YEAR STUDENTS HAVING BOTH A PRETEST AND POSTTEST SCORE,
BY SITE, GRADE, AND SUBJECT AREA

TABLE N-1.

Mathematics
Site  E R E C R

Selmer
Athens
Wichita
Dallas
Anchorage
Rockland
Las Vegas
Fresno

91
64
71
40
46
82
b4
60

Philadelphia 76

" Taft

51

Grand Rapids 60

Hartford
McComb
Seattle
Portland

40
35
55
68

Jacksonville 90

Hammond
Bronx

Selmer
Athens
Wichita

- Dallas
Anchorage
Rockland
Las Vegas
Fresno

74

92
75
65
73

48

80
49
81

Philadelphia 82

Taft

61

Grand Rapids 71

Hartford
McComb
Seattle
Portland

54
48
69
84

A

Jacksonville $3

Hammond
Bronx

75
42

A. Grade 1

33
67
56
46
52
75
41

76

51
72
68
57
47
65
64
72

34

76

41
85
72
63
44
67
38
82
65
89

72

67

31

71
80
77
%6

52

90
63
71
41
46
83
40
60
74
51
61

40

35
13
67
89

75

91
73
65
48
46
79
41
83
79
60
53
49
49
63
85
88
73

27

33
67
55

48

53
73

73
51
68
66

56

47
69
64
71
95

42
79
68
44
41
65
39
71
58
84
71
57
40
61
81

61

94
50

et



TABLE N-1.

N-2

(Continued)

Site

E

Mathematics
.C

R

Selmer
Athens
Wichita
Dallas
Anchorage
Rockland

Las Vegas
Fresno
Philadelphia
Taft

Grand Rapids
Hartford
McComb
Seattle
Portland
“Jacksonville
Hammond
Bronx

Selmer
Athens
Wichita
Dallas
Anchorage
Rockland

Las Vegas
Fresno
Philadelphia
Taft

Grand Rapids
Hartford
McComb
Seattle
Portland
Jacksonville
Hammond
Bronx

88
85
63
71
50
92
68
78
66
73
gl
53
69
72
79
91
74
64

- 84

64
72
57
46
80
64
83

59

59

71
69
70
81
75
88
44

45
71
42
76
45
75
31
85
50
83
67
46
51
79
77
76
111
55

88
83
66
47
52
89
64
73
65
73
78
48
69
61
81
92
73

40

81
61
74
51
44
82
63
80
45
60
60
62
69
64
81
74
88
58

45
69
37
61
42
70
25
80
33
85
62
48
- 50
75
74
75
107
57

50
72
82
42
62
62
42
60
32
65
74
52
50
79
95
71
92

K24



N-3

TABLE N-1. (Continued)

Reading Mathematics
Site E C R E Cc
E. Grade 8
Selmer 80 50 - 78 51
Athens 51 67 26 45 63
Wichita 65 66 23 69 67
Dallas 47 61 - 28 61
Anchorage 37 58 - 38 58
‘Rockland 73 60 103 71 60
Las Vegas 54 35 - 51 33
Fresno 83 46 - 80 42
Philadelphia 55 47 - 53 43
Taft 47 67 - 48 68
Grand Rapids 49 74 - 50 79
Hartford 82 71 56 70 73
McComb 70 47 - 69 47
Seattle 67 77 - 68 75
Portland 75 91 - 72 89
Jacksonville 75 75 - 75 74
Hammond 78 97 - - 77 93
Bronx 63 16 - 23 12
F. Grade 9
Selmer 86 39 - 87 40
Athens 63 66 27 64 64
Wichita 62 56 29 70 56
Dallas 60 77 - 55 76
Anchorage 40 45 - 45 40
Rockland 69 69 81 73 67
Las Vegas 40 44 - 35 46
Fresno 635 44 - 60 48
Philadelphia 49 36 - 53 33
Taft 42 25 - 42 23
Grand Rapids 55 63 - 58 58
Hartford 70 38 - .68 34
McComb 71 62 - 71 60
Seattle 62 75 - 61 75
Portland 70 91 - 70 89
Jacksonville 77 72 20 73 73
Hammond 73 94 - 73 93
Bronx - - - - -



N-4

TABLE N~2. NUMBER OF FULL-~YEAR EXPERIMENTAL (E) AND CONTROL (C)
STUDENTS GIVEN A RETENTION TEST HAVING BOTH A PRETEST
AND RETENTION TEST SCORE, BY SITE, GRADE AND SUBJECT AREA

Grade 1 Grade 2 Grade 3 Grade 7 Grade 8
Site ~__E € E ¢ E ¢ E ¢ E C n

A. Reading -

Selmer
Athens
Dallas
Anchorage
‘Las Vegas
¥Fresno

Grand Rapids
Portland
Jacksonville
Mesa

Selmer
Athens
Dallas
Anchorage
Las Vegas
Fresno

Grand Rapids
Portland
Jacksonville
Mesa

82
42
36

23
66

66
79
52

83
61
39
27
38

74
55

43 . - - - -

60

45

30
17

51
40

81
56
37
26
34
60
61
76
35

226

41
58
46
28
16
62
58
49
39

._Mathematics



N-5

TABLE N-3., NUMBER OF EXPERIMENTAL (E) AND CONTROL (C) FULL-YEAR
STUDENTS HAVING BOTH 1969-70 AND 1970-71 ATTENDANCE
DATA, BY SITE AND GRADE

Grade 8 Grade 9

Selmer - - 82 29 80 36 58 25 61 39 61
Athens - - 7 37 36 24 72 66 69 68 63
Wichita - - 17 18 16 14 - - 84 28 84
Dallas - - 69 69 71 75 65 67 70 80 . 63
Rockland 81 60 70 66 90 59 92 60 81 62 66
Las Vegas - - - - - - 31 47 44 47 25
Fresno - - 77 80 81 76 77 71 85 75 71
McComb - - 59 32 58 37 54 37 62 30 50
Seattle - - 46 64 58 63 76 65 71 68 75
Mesa - - 73 50 65 58 63 56 72 49 76

227

Yo,
SN



TABLE N-4. NUMBER OF SPECIAL TREATMENT FULL-YEAR STUDENTS HAVING
BOTH A PRETEST AND POSTTEST SCORE, BY PROGRAM, SITE,
GRADE, AND SUBJECT AREA

Grade 1 Grade 2 Grade 3 Grade 7 Grade 8 Grade 9
] | R

Program R M R M R M R M R M R M

Grand Rapids

22 20 - - - -
110 98 35 28 27 21

- b - - L

[a]

Reading Centers - 24 24 30 2
COMAS - - - -
Westinghouse 27 28 28 26 2
Project Read 26 41 36 54 5

WLt
'

1
1
r
I
L
1

N P
W N

Hartford

L]
1
'
t
i
1

Waverly 39 39 60 57 58 64 -
Project Concern 38 37 31 17 7 8 - - - - - -

Reading
= Mathematics

= =
!
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APPENDIX O
MEANS AND STANDARD DEVIATIONS OF PRETEST AND POSTTEST SCORES

- FOR EXPERIMENTAL AND COMPARISON
STUDENTS, BY SITE, GRADE, AND SUBJECT AREA

229
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"APPENDIX P

MEANS AND STANDARD DEVIATIONS OF PRETEST AND SECOND-YEAR TEST
SCORES FOR FULL-YEAR EXPERIMENTAL AND
CONTROL STUDENTS HAVING BOTH OF THESE SCCRES,
BY SITE, GRADE, SUBJECT, AND GROUP
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APPENDIX Q
MEANS AND S>ANDARD DEVIATIONS OF PRETEST AND POSTTEST SCORES

FOR FULL-YEAR EXPERIMENTAL AND SPECIAL TREATMENT
STUDENTS, BY PROGRAM, SITE, GRADE, AND SUBJECT AREA
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APPENDIX R

ESTIMATED POSTTEST MEANS FOR EXPERIMENTAL (E) AND
CONTROL (C) GROUPS, DIFFERENCES BETWEEN THESE MEANS, AND
ASSOCTIATED t RATIOS, FOR ALL SITES, GRADES, AND SUBJECTS
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TABLE R-1 . PRE-POST MODEL RESULTS

GRADE 1-READING

~ Estimated |
Pretest ____ Posttest Means o t

Site Value® E C ] Difference Ratio

Selmer | (3 | 68 (1.6) | 55 (0.7) | +13 (0.9) | 5.857

_Athens | @ | 53¢.6) | 54 0.7 | -1 ¢-0.1) | -0.424

_Wichita | (3 | 53 (0.6) | 69 (1.6) | -16 (-1.0) | -5.663

_Dallas () |} 53 (0.6) | 49 (<0.6) | +4 (>0)

_Anchorage | (&) | 62 (1.2) | 65 (1.4) | -3 (-0.2) | -0.729

__Rockland @ 171 A.7) ] 74 (1.9) =3 (-0.2) -1.608

__Las Vegas (> ] 51 (<0.6) | 57 (0.8) | -6 (<-0.2) | -2.120

Fresno 3 | 57 (0.8) | 56 (0.8 | +1 (0 | 0.470

__Philadelphia |  (2) 51 (<0.6) | 57 (0.8)

rafe L@ | e | e2@.2 | ow@ | 0.3

53 (0.6) | 58 (0.9) | =5 (-0.3) | -1.701

_Grand Rapids |  (2) |

_Hartford | (2> | 50 (<0.6) | 55 (0.7) | -5 (<=0.1) | -1.760

McComb | (2> | 60 (1.0) | 62 (1.2) | -2 (-0.2) | -0.573

 _Seattle | 4y 1 63 (1.2) | 73 (1.8) =10 (-0.6) | =3.250

Portland | (& | 62 (1.2 | 71 (1.7) | =9 (-0.5) | -4.049

|__Jacksonville (2) | 57 (0.8) | 36 (<0.6) +21 (>+0.2) | 11.002

_Hammond {3 | 62 (1.2) | 73 (1.8 | -11 (-0.6) | -4.759

Bronx b - o m=—- ]

als
=

The stanine value corresponding to the combined E and C pretest raw score
mean.
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TABLE R-1.

R=-2

(Continued)

GRADE 1 -MATHEMATICS

— | Mean |  Estimatea | .
Pretest Posttest Means E/C t
Site Value™ E C Difference Ratio
Selmer (3 46 (1.7) 42 (1.5) | +4 (0.2) _1.650
_Athens (2) 40 (1.3) | 39 (1.3) | +1 (0) 0.492
Wichita (3) 36 (1.1) 39 (1.3) =3 (-0.2) -1.435
_Dallas (1) 34 (1.0) | 29 (0.6) | +5 (0.4) 2.253
Anchorage | (&) 41 (1.4) | 42 (1.5) | -1 (-0.1) -0.219
Rockland NC)) 51 (1.9 | 53 (1.9 | =2 (0) | -0.850
Las Vepas (2) 27 (<0.6) | 40 (1.3) -13 (<=0.7) | -5.348

Fresno

42 (1.5)

-9 (-0.6)

_Philadelphia (2) 28 (<0.5) 38 (1.2) | =10 (<~0.6) | -5.443
Taft (2 | 40 (.3 | 44.(0.6) | -4 (-0.3) |-1.547
_Grand Rapids | (2) _32.¢0.9) | 41 (1.4) | -9 (-0.5) ~4,073
_Hartford (2) 30 ¢0.7) | 39 (1.3) =9 ('0;6)-3.874
McComb _ (2) 44 (1.6) | 36 1.1) | 48 0.5) | 2.616

_Seattle _

41 (1.4)

46 (1.7)

=5 (7_1D-31) =

Portland

41 (1.4)

| 55 (2.0)

_-~14 (-0.6) ;

38 (1.2)

24 (<0.6) |

+14 (40.6)

45 (1.6)

* ) , e :od s
The stanine value corresponding to the combined E and C pretest raw score

mean.
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R-3

TABLE R-1. (Continued)

GRADE 2-READING

Mean Estimated 7
Pretest |  Posttest Means E/C t
Value E c Difference Ratio

Selmer | 40 (1.7)] 65 (2.2) 60 (2.1) | 45 (+.1) | 2.114

33 (1.5)]  52°(1.9) | 51 (1.9) 1 (0) _0.405

Athens

Wichita 39 (1.7)) 63 (2.2) 58 (2.0) +5 (+.2) 2.115

25 (1.3)] 37 (1.6) | 33 (1.5) +4 (+.1) _1.579

Dallas

Anchorage | 36 (1.6)

Rockland | 45 (1.9)] 66 (2.2) 69 (2.4) | -3 =.2) | -1.379

las Vegas 23 (1.3)] 32 (1.5) | 46 (1.8) | -14 (-.3) | -5.134

Fresno 35 (1.6)| 54 (2.0) 51 (1.9) | 43 (+.1) 1.355

24 (1.3)] 40 (1.7) 42 (1.7) -2 (0) -0.791

_Philadelphia

Taft ,f,imfé?fg%:é),,, 52 (1.9) W”WS?,F%’E)fl 77f$7(ﬁf1) -2.291

Grand Rapids 30 (1.4)| 50 (1.9) 53 (2.0) -3 (-.1) | -1.380

Hartford 27 (1.4)| 42 (1.7) | 51 (1.9) -9 (-.2) -3.308.

McComb 29 a.s)] 47 (A.8) | 55 2.0) | -8 (-.2) | -2.468

wan| sweo| sen | 7en |-

42 (1.8)] 59 (2.1) 65 (2.2) -6 (-.1) -3.577

Portland

27 (1.4)| 50 (1.9) 44 (1.8) +6 (+.1) 2,427

Hammona | 3% (L.)| 53 (2.0) | 55 (2.0) -2 (0) -0.907

28 (1.4) 4i (i;?)

Jacksonville

54 (2.0)




R-4

TABLE R-1. (Continued)

GRADE 2-MATHEMATICS

Mean Estimated 7
Pretest |  Posttest Means _ E/C t

 Site Value - E C | Difference Ratio

selmer | 35 (1.5)]

30 (3.4)] 44 (2.0) 44 (2.0) +0 (0) ] -0.189

49 (2.3) | 47 (2.2) | 42 (+.1) | 1.472

30 (1.4)| 41 (1.9) | 42 (1.9) | -1(0) | -0.600

Dallas 21 (1.2)| 34 (1.5) | 25 (1.3) +9 (+.2) | 4.298

Anchorage | 32 (1.4) 49 (2.3) 48 (2.3) +1 (0) - 1.042

Rockland 38 (1.7)| 53 (2.6) 56 (3.1)- | -3 (-.5) | -2.926

20 (1.2)| 29 (L.4) 36 (1.6) -7 (=.2) | -3.101

31 (1.4) 43 (2.0) 47 (2.2) =4 (—i?)rr ~2.972

Fresno_

Philadelphia | 23 (LO| 36 (16) | 40 1.8) | -4 ¢.2) | -2.717

| Taft €O \IA) ) A0 Re M) e telt e N eI

Grand Rapids 32 (.5, e | ) | T A

| Hartford | 23 (1.2)| 37 (1.6 b1 (1.9) | -4 (=.3) | -1.84

| W
~
| =
[
S
[
oo
~
-t
~J
—t
R
oy
P
-
o s
o
1
%]
~~
]
ot
L
i
-
o
L¥e]
~J

McComb 1 ,2;

Seattle 32 (L.5)| 45 (2.1) | 51 (2.4) | -6 (=.3) | -3.384

Portland | 39 (L] 49 2.3) | 52.@.5) | -3 ¢-.2) | ~4.009

Jacksonville | 23 (1.2)| 44 (2.0) | 36 (1.6) | +8 (+.4) | 5.316

_Hammond | 31 (1.4)| 46 (2.2) 45 (2.1) | +1 (H1) | 0.185

22 Cl;Z)

Q. 252




TABLE R-1. (Continued)

GRADE 3-READING

Mean Estimated
Pretest | Posttest Means E/C t
Site Value E C Difference Ratio

Selmer (45 (2.4)| 67 (3.2) | 58 (2.8) | 49 (+.4) | 4.949

Athens | 39 (2.3)] 56 (2.7) | 52 (2.6) | 44 (+.1)

Wichita _37(.2)| 48 ¢.5) | 48¢.5) | +0¢@ | 0.043

pallas | 26 (1.8)] 36 (2.2) | 29 (1.9) +7 (+.3) | 3.661

Anchorage | 42 (2.3)] 62 (3.0) | 63 (3.0) -1 (0) 1 -0.239

Rockland | 43 (2.6)| 67 3.2) | 64 (3.1)-| 43 (+.1) | 1.517

| Jas Vegas | 28 (1.9)| 39 (2.3) | 47 (2.4) | -8 (-.1) | =2.557

| Fresno 42 (2.3)| 54 (2.7) | 55 (2.7) | -1(0) | -0.654 |

_Philadelphia | 24 (1.7)| 36 (2.2) 33 (2.1) +3 (+.1) | 1.252

Taft 40 (2.3)| 54 (2.7) | 53 (2.6) | -1 (+.1) | 0.440

Grand Reptas | 35 @.2)| 47 @) | 48@.3) | 1) | -0.670

McComb 36 (2.2)] 53 (2.6) 57 (2.8) =4 (=.2) ~1.392

| seattle | 46 (2.4)| 53 (2.6) | 64 (3.1) | -11 (-.5) | -3.457

_Portland 41 (2.3)] 58 (2.8) 61 (2.9) -3 (%'1), 777*%-}?7

Jacksonville | 30 (2.0)| 44 (2.4) | 38 (2.2) | +6 (+.2) | 3.106

Mammond | 42 (2.3)] 54 (2.7) | 59 (2.8) | -5 (=.1) | -2.839
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Mean
Pretest

R-6

TABLE R-1. (Continued)

GRADE 3-MATHEMATICS

Estimated
Posttest Means

E

C

E/C
Difference

Value

59 (2.4)

88 (3.7) |

75

@.2)

+13

(+_5}

50 (2.3)

68 (2.9)

63

(2.6)

+5 (+.3)

Wichita

rﬂiSQV(lfgz

3@ |

60

(2.5)

-7 (=.2)

| Dallas

35

a.6)

59 2.5)

39

(1.9)

+20_(+.6)

Anchorage |

51

(2-3)7

_72 3.0)

74

.1

-2 (-.1)

_Rockland

7 (2.6)

6D |

80

(3.3)

-1 (0)

37 (LD |

49 (2.3)

62

Q.6

~13 (=.3)

51 (2.3)

62 (2.6)

68

(2.9)

-6 (=.3)

.7

52 (2.3)

53

@.3) |

-1 (0)

52 (2.3) | 71 3.0) | 65 (2.7) | +46 (+.3) 4.130

Grand Rapids _

2 (2.0)

59 (2.5)

61

(2.6)

-2 (-.1)

| Hartford _

5l (2.3)

64

(2.7)

o134

| McComb

_ 62 (2.6)

79

(3.0)

-8 (-.4)

| Seattle

2.3)

71 (3.0)

78

3.2)

f?i(fgz)

Portland -

58

@.6) |

74 (3.1)

80

(3.3)

-6 (-.2)

Jacksonville

38

.8 |

58 (2.4) _

51

2.3)

+77 ('! .1)

23 @3]

67 (2.8)

(3;0)

-4 (-.2)

65 (2.7)

2ad

=4 (=.3)




Mean
Pretest

R-7

TABLE R-1, (Continued)

GRADE 7-READING

Posttest Means

Value

E

E/C
Difference

_Selmer

54 (3.6))

61 (6.2)

Am§%55+,2)77

Athens

.38 (4.4)

4 @9 |

* (+.3)

Yichita

42 (4.8)

45 (4.8)

_Dallas

28 (3.5)

29 (3.9)

27 (3.7)

Anchorage

53 (5.6)

32 (6.0)

_ 59 (6.0)

0.733
- 0.844
0.102

Rockland

56 _(5.8)

59 (6.0)

64 (6.6)"

las Vegas

46 (5.0)

>4 (5.6)

51 (5.5)

Fresno

35 (4.2)

4“0 4.5)

40 (4.5)

Philadelphia | 24 (3.1)] 28 (3.8) 29 (3.9) | -1 (-.1) | -0.712
| Taft 36 (4.3) 40 (4.5) | 41 (4.6) | -1 (-.1) -0.91]
_Grand Rapids . 3zi£§-3) 41 (%;é?w %?W(4?7) -2 (’7%) 44:9f§90
| Hartford | 40 (4.5) 47 (4.9) 46 (4. P 41 (+.1) 0.270

35 (4.2))

42 (4.6)

40 4.5)

+2 (+.1)

McComb

| Seattle

57 (5.8)

62 (6.4)

61 (6.2)

+1 (fj%?W,

Portland 50 (5.3)| 56 (5.8) 35 (5.7) +1 (+.1) 0.838

Jacksonville

33 (3.9)

36 (4.3)

38 (4.4)

Hammond

50 (5.3)

57 (5.8)

40 (4.5)

;
41
&

AT
. Y,



R-8

TABLE R-1. (Continued)

GRADE 7-MATHEMATICS -

, Estimated
Pretest |  Posttest Means , E/C t

Site Value E C Difference Ratio

Selmer , 63 (5.9)| 79 (6.9 | 76 (6.7) | +3 (+.2) | 1.333
_Athens 40 (4.5) 55 (5.4) | 50 (5.1) +5 (+.3) 1.651
Wichita | 40 (4.5) | 47 (4.9) 47 (4.9) +0 (0) | -0.013

| Dallas | 30 (3.9)| 34 (4.2) | 35 (4.2) =1 (0) ~0.229

53 (5.3)| 63 ¢5.9) | 60 (5.7) | +3 (+.2) 1.121

_Anchorage

Rockland 62 (5.7) | 72 (6.4) 79 (6.9) | -7 (-.5) | =3.203

46 48| 57G.4) | 616 | -4 (.3 | -1.517

| _Las Vegas

Fresno _ 36 (4.3) | 42 (4.6) | 52 (5.2) | ~10 (-.6) ~4.200

Philadelonia | 28 G.8)| 38 ) | 35 4.2)

|46 48| 52 5:2)

} 53 (5.3) -1 (-.1) - | -0.528

,:Ta, gg, i

Hartford 42 (4.6) | 54 (5.3) | 54 (5.3) +0 (0) -0.096

jﬁg;am@;;gm | 39 4.5)| 52 (5.2) | 52(5.2) | 40 (0) | 0.030

Seattle | 57 (5.4)| 59 (5.6) | 75 (6.7) | -16 (-1.1) |-5.532

Portland | 53 (5.3) | 65 (5.9) | 65 (5.9) | +0(0) | 0.032

| Jacksonville | 38 (4.4) | 46 (4.8) | 47 ¢4.9) | -1 (-.1) | -0.518

_Hammond 54 (5.3)| 66 (6.0) | 65 (5.9) | 41 (+.1) 0.810

39 (4.5) | 46 (4.8) | 40 4.5) | +6 (+.3) | 1.2%
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R-9

TABLE R=1. (Continued)

GRADE_8-READING

E/C t
Difference

Site valueﬁ ﬁirrE C

49 (6.9) 55 (7.4) | 40 (0)

_ 27 (4.2)] 33 4.9 |

_ 39 (5.7)| 45 (6.4) | 46 (6.6) | -1

Dallas 23 (3.7)) 31 (4.6) | 27 (4.2) | 44 (+.4) | 2.313
Anchoragze _46 (6.6)] 59 (8.0) | 53 (7.3) ! 46 (+.7) 2.647
Rockland 47 (6.7)| 55 (7.4) | 59 (8.0): | =4 (-.6) -2.351
Las Vegas 39 (5.7)1 45 (6.4) | 43 (6.2) | 42 (+.2) | 1.057
Fresmo | 30 (4.5)| 33 (4.9) | 38 (5.6) =5 (-.7) | -2.507

26 (4.1)]

22 (3.5)

31 (4.6)

30 (4.5)]

-1 36 (5.3)

_ 327(§_§) 42 (6.2) |

_Grand Rapids 35 (5.2)

| Hartford | 31 (4.6)] 39 (5.7) | 40 (5.8 | -1 (=.1) | -0.256

27 (4.2)

36 (5.3)

McComb

41 (6.0)

43 (6.2)

Portland

__38 (5.6)

_46 (6.6) | 48 (6.7)

Jacksonville

— — = s

29 (4.4)|

34 (5.0) |

33 (4.9)

_40 (5.8)

47 (6.7) |

st (7.1) 1

s Yy




R-10

TABLE R-1. (Continued)

GRADE_8-MATHENATICS

Mean ; Estimated 7
Pretest Posttest Means E/C t

Site Value B c Difference Ratio

Selmer 60 (7.1)] 69 (8.1) | 68 (8.0) | 41 (+.1) | 0.580

Athens | 32 (4.6)| 35(5:2) | 37 (s.4) | -2 ¢-.2) | -1.064

Wichita | 39 (5.4)| 46 (6.2) | 48 (6.4) | =2 (-.2) | -0.848

Dallas | 26 4.1)| 37 (5.4) | 34 (5.1) | 43 (=.3) | 1.477_

Anchorage _45 (5.9)1 51 (6.7)

66 (7.8) | 70 (8.1) "4 (=.3) | -2.027

Rockland 56 (6.8) ]

| Las Vegas | 41 (5.6)] 46 (6.2) | 47 (6.4) | -1 (-.2) | -0.553

Fresmo | 34 (4.8)| 37 (5.4) | 42 (5.9) -5 (=.5) -2.760

_Philadelphia | 32 (4.6)| '35 (5.2) | 37 (5.4) | -2 (-.2) | -0.875

Taft 39 (5.4) 45 (6.2) | 45 (6.2) | 40 (0) | -0.318

Grand Rapids | 38 (5.3)] 39 (5.7) | 47 (6.4) -8 (=.7) =4.053

Hartford | 39 (5.4)| 43 (6.0) | 45 (6.2) | -2 (=.2) | -1.484

| Mccomb | 39 (5.4)| 47 (6.4) | 49 (6.6) | -2 (=.2) | -1.240

| Seattle 47 (6.0)| 44 (6.0) | 64 (7.6) | -20 (-1.6) | -9.367

47 (6.0) | 52 (6.7) | 60 (7.3) -8 (-.6) -3.657

Portland

46 (6.0), 51 (6.7) | 55 (6.9) | -4 (=.2) -2.454

_Hammond




R-11

TABLE R-1. (Cont‘nued)

GRADE Y-READING

Mean Estimated ’ 7
Pretest |_ Posttest Means E/C t
Site Value E c Difference Ratio

48 (6.7)| 55 (7.4) | s 42 (+.1) 0.864

| Selmer

Ath&:ﬁs ) ] 7;37&?777(127- Q,),: — 43 7(3}2) i 39 (5- 7) . . %7(:1-;:,5)7 A - 2 ‘290

Wichita | 48 (6.7)| 52 (7.3) | 54 (72.4) | -2 (=.1) | =0.774

Dallas 31 ¢4.6)] 36 (5.3) | 36 (5.3) | 40 (0) | -C 244

25 (7.4)] 61 —

=
| Lo

Anchorage 8.2) | 56 (7.6) | 45 (+:6) | 1.749

59 (8.0)| 66

| ™

Las Vegas | 49 (6.9)] 58 (8.0) | 52 (7.3) | 46 (+.7) | 2.412

Fresno | 31 (4.6)| 39 (5.7) | 36 (5.3) | 43 (+.4) | 1.101

Philadelphia | 23 (3.7)] 24 (3.8) | 27 (4.2) | -3 (-.4) | -2.23

Tafe 36 (5.3)| 45 (6.4)

37 (5.5) | +8 (+.9) | 3.723

+3 (+.4) | 1.496

| Hartford 32 4.8)| 39 (5.7) | 39 (5.7) | +0 (0) 0.0861

McComb | 35 (5.2)] 41 (6.0) | 42 (6.2) | -1 (~.2) | -0.880

Seattle 49 (6.9)] ﬁ,§§_(714?7 § 58 (8.0) | -4 (536),” *2@930

No Data

—

239




R-12

TABLE R-1. (Continued)

GRADE_9-MATHEMATICS

Mean Estimated
Pretest ____Prsttest Means E/C t
Value X C Difference Ratio

Site

Selmer 59 (6.9)| 68 (8.0) | 73 (B.4) | -5 (=.4) | =2.412

Athens | 41 (5.6)) 53 (6.8) | 48 (6.4) | 45 (+.4) ] 2.341

Wichita 48 (6.2)] 55 (6.9) | 58 (7.1) | =3 (-.2) ;. =1.249

Dallas | 38 (5.3)| 45 (6.2) | 44 (6.0) | +1 (+.2) | 0.180

Anchorage | 53 (6.6) 65 (7.8) | 55 (6.9) | +10 (+.9) | 4.061

Rockland | 70 (7.8)] 78 (9.0) | 70 (8.1) | 48 (+.9) 1 3.473

_Las Vegas | 53 (6.6)| 62 (7.5) | 62 (7.5) | +0 (0) | 0.123

| Fresno | 37 (5.2)! 40 (5.7) | 40 (5.7) | +0 (0) 0.440

Philadelphia | 31 (4.5)| 33 (4.9) | 37 (5.4) | -4 (-.5) | -1.954

Taft B 48 (6.2)] 557(6{9)77 51 (6.7) +€1§%32)7 - 1.509

Grand Rapids | 46 (6.0)| 47 (6.4) | 51 (6.7) | -4 (-.3) | -1.672

lhareora | 41 G.0)| 47 60 | 4 6.0) | 43 ) | 157

McComb _ 48 (6.2)| 55 (6.9) 56 (6.9) =1 (0) -0.667

‘Seattle 54 (6.7)| 60 (7.3) | 71 (8.0) | -11 (-.7) | -4.668

‘Portland | 54 (6.7)| 61 (7.5) | 67 (8.0) | =6 (-.5) ~2.806

42 (5.7)| 49 (6.6) 7&8766.42 o+l (+.2) 0.543

Jacksonville

Hammond 58 (6.9)] 70 (8.1) | 71 (8.2) | =1 (-.1) -0.891

No Data No Data

Egig‘ <0



APPENDIX S

s-1

TABLE S-1 ., REGRESSION RESULTS FOR SECOND-YEAR TESTING

[ —_— e — — — — ——

Mean Estimated Second- o
Pretest |  Year Test Means E/C t

Site Value¥® E c Difference Ratio

Selmer (3) 81 (2.2) 73 (1.8) +8 (+.4) 2.574

Athens (2) 61 (1.1) 65 (1.4) 4 (-0.3) -1.482

Dallas (1) 63 (1.2) 73 (1.8) -10 (-0.6) -2.219

Anchorage (4) 70 (1.7) 84 (2.4) =14 (=.7) -1.852

Jacksonville (2) 66 (1.5) 57 (0,8) 9 (0.7)

B. GRADE 1 - MATHEMATICS'

Mean Estimated Second- 7
Prete 't Year Test Means E/C t

Site Value* |  E ¢ Difference Ratio

Athens (2) 47 (1.7) 53 (1.9) -6 (~0.2) -2.080

Dallas (1) 49.(1;6) 7 55 (219) -6 (ﬁDié)i

Anchorage (4) 51 €(1.9) 64 (2.1) -13 (-QjZE | -1.878

Fresno (4) 48 (1.5) 53 (1.7) =5 (~.2) =1.575

Portland (4) 58 (1.9) | 62 (2.0) | -4 (.1 -1.785

Jacksenville (2) 7; 46 (1.7)

34 (1.0) | 12 (0.3) 5.415

* The stanine value corresponding to the combined E and C pretest raw
score mean. :
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S-2

TABLE S-1. (Continued)

C. CRADE 2 - READING

Mean Estimated Second-

Pretest Year Test Means -~ E/C t

e
E C Difference Ratio

Site

Value

740 (1.7) 69 (2.4) 68 (2.4) +1 (:D) 04776

Selmer

Anchorage 36 (1.6) 66 (2.3) 68 (2.4) -2 (-.1) -0.469

Las Vegas 23 (1.3) 44 (1.8) 53 (2.0) -9 (-.2) -1.986

Jacksonville 28 (1

W | s7 2. | o510y | 46 1) 2.190

Mean Estimated Second- o
Pretest _Year Test Means | E/C t

Site Value — E C ~1 Difference Ratio

Selmer 36 (1.6) 55 (3.0) 54 (2.7) +1 (+.3) 0.950

Dallas 23 (1.2) 44 (2.0) 31 (1.4) +13 (+.6) 3.985

Anchorage 32 (1.5) 55 (3.0) 54 (2.7) +1 (+.3) 0.752

Las Vegas 21 (1.2) 37 (1.6) 45 (2.1) -8 (-.5) -2.799

Presno 32 (1.5) | 49 (2.3) 53 (2.6) -4 (-.3) -3.619

Portland 40 (1.8) 54 (2.7) 56 (3.1) . -2 (-.4) -2.319

Jacksonville 22 (1.2) 46 (2.2)

)
)
o




Site

Mean

Pretest
Value

TABLE S-1,

Year Test

5-3

(Continued)

GRADE 3 - READING

Second-

‘Means

E

E/C

Difference

Selmer

45 (2

<4)

72

(3.4)

Athens |

39 @

3)

61

(2.9)

57 (

Dallas

27

(1.8)

0 @.3)

Anchorage

43 (2.4)

66

67

Las Vegas

29 (1.9)

47

(2.4)

30

.0)

48

(2.5)

(2.4)

(2

44

F. GRADE 3 - MATHEMATICS

Pretest
Value

E/C

Difference

90

H1 (+.6)

5 ] 58
Athens 51 (2.3) 78 (3.2) 72 (3.0) +6 (+.2) 2.502

57

.3)

Las Vegas 37 (1.7) 61 (2.6) 2.9) (-.3) -1.359

Fresno |,

76

.2)

&3

Portland 58 (2.4) 81 (3.4) 85 (3.5) -4 (~.1) ~1.935
Jacksonville| 37 (1.7) 63 (2.6 55 (2.4) +8 (+.2) 3.835




Mean
Pretest

TABLE S-1.

G.

S~4

(Continued)

Estimated Second-

Year Test Means

Value

E

c

E/C

Difference

39 (f.S)

(4.9)

Aél”,fé‘é)

28

Mean

Estimated Second-

Year Tes

E

E/C

Athgns

fﬁQS)

56 (5.3)

47

4.9)

Grand Rapids| 39 (4.5) | 52 (5.2) 56 (5.4)

Estimated Second-
erar Test Means

C

E/C

Difference

27 (4.2)

123 3.

Mean
Pretest

Dallas } k
Anchorage 46 (6.6) | 44 (6.4) 49 (6.9) -5 (-.5) -1.623
Grand Rapids| 32 (4.8) | 43 (6.2) 37 (5.5) +6 (+.7 2.493

Estimated Seccnd-
___Year Test Means

Value

E

C

Difference

E/C -

Dallas °* 26 (4.1) | 40 (5.7) 39 (5.7 +1 (0) 0.414




Site

S§=5
TABLE S-1.

(Continue

) = READING

d)

Estimated Second-
_Year Test Means

E C

Grand Rapids

0

5

{7.1)

45 (6.4)

i—

L!

39 7(5_4) 55 (é-gji

7 (6.7)

)
4p

44

Mean Estimated Second- 7
B Pretest Year Test Means _ E/C t
Site Value - E -~ C Difference Ratio
Athens




APPENDIX T

REGRESSION RESULTS FOR_CONTROL

VERSUS_COMPARISON GROUPS
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T-1

TABLE T-1. REGRESSION RESULTS FOR CONTROL (C) VERSUS COMPARISON (R)
GROUPS

Mean Estimated 7
Pretest Posttest Means C/R t

Site Value* | G R Difference Ratio

Wichita (3) 73 (1.8) | 70 (1.7) | 3 (0.1) | 0.871

Rockland (5) 80 (2.2) 86 (2.5) -6 (-0.3) -2,499

McComb (3) 1770 a.n | 65 .4 | 5 0.3 | 1.611

Jacksonville| (2) 35 (<.6) 56 (0.8) -21 (<-0.2) -8.080

Hamnond (3) 75 (1.9) | 62 (1.2) | 13 (0.7 | 4.942

B. GRADE 1 - MATHEMATICS

Mean Estimated
Pretest Posttest Means C/R t
Site Value* | c R | Difference Ratio

Wichita (3) 42 (1.5) 47  (L.7) -5 (-0.2) . |-1.822

Rockland (5) 59 (2.2) 62 (2.4) -3 (-0.2) ~-1.287

McComb (3) 43 (1.5) | 40 (1.3) 3 (0.2) 0.832

.Jacksonville| (2) 23 (<.6) | 33 (0.9) [-i0 (<=0.3) |-5.070

‘Hammond (3) 48 (1.7) | 49 (1.8) | -1 (-0.1) |-0.377

* The stanine value corresponding to the combined C and R pretest raw
score mean.
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T-2

! TABLE T-1. (Continued)

G. GRADE 2 - READING

Mean - Egtimated
Pretest | Posttest Means 7 C/R t
Value - C ] R Difference

Site

Wichita 46 (1.8)| 61 (2,1) | 64 (2.2) | -3 (-.1) | -1.264

Rockland 61 (2.2) | 74 (3.1) 74 (3.1) 0 (0) -0.666

M Comb 60 7| 63 @.2) | 59 @.1) | H# (+1) 1,313

Jacksonville| 28 (1.4) | 44 (i.8) | 47 (1.8) | -3 (o) -1.067

Hammond 38 (L.7)| 58 (2.0) | 58 (2.00 | 0 (0) 0.368

D. GRADE 2 - MATHEMATICS

Mean Esgtimated
Pretest Posttest Means C/R t

Site Value - C R Difference Raﬁia

Wichita 33 (1.5) | 44 (2.0) | 46 (2.2) | -2 (-.2) | -0.821

Rockland 45 (2.1) | 58 (3.5) 59 (3.8) (-.3) -1.887

| McComb | 31 (L.4) | 47 kz,é) 47 (2.2) (0) 0.193

Jacksonville| 25 (1.3) | 36 (1.6) | 44 (2.0) | -8 (-.4) ~4.161

Hammond

36 (1.5) | 48 (2.3) | 45 (2.1) | 43 (+.2)

268



T=3

TABLE T-1., (Continued)

®. GRADE 3 - READING

Mean Estimated
Pretest |  Posttest Means C/R
Site Value cC I R Difference

63 (Bgé) 64 (3.1) -1 (=.1)

Athens : 50 (2.4)

ﬁichiﬁa 46 (2.4) 54 (2.7) 60 (2.9) -6 (-.2)

64 (2.8)| 75 (3.6) | 76 (3.7) | -1 (-.1)

Rockland

McComb 47 7(2;4) 65 tB.l) 9 (2.8)‘ 4%7 (+;§$7

| kA

Jacksonvillel 33 (2.1)| 42 (.4) | 47 (@.4) | -5 (0)

‘Hammond 48 (2.4)| 64 (3.1) 59 (2.8) +5 (+.3)
F. GRADE 3 - MATHEMATICS
Mean ~ Estimated 7
Pretest |  Posttest Means C/R
Site Value - C "R Difference

Athens 58 (2.4)| 72 (3.0) | 86 (3.5) | -1& (-.5)

Wichita 46 (2.2)] 63 (2.6) | 63 (2.6) 0 (0)

Rockland 71 (2.9) 89 (3.8) 92 (4.1) -3 (-.3)

McComb | 55 (2.4) 781 (3.4) 72 (3.0) +9  (+.4)

Jacksonville| 38 (1.8) 52 (2.3) 58 (2.4) -6 (-.1)

Hammgng 577 (2.4) ?S (3_25 747 (3.1) +1  (+.1)




T-4

TABLE 7Tai. (Continued)

G. GRADE 7 - READING

Mean Estimaced . 7
Pretest |  Posttest Means C/R

Site Value C R Difference

-11 (-.8)

Athens 49 (5.3) | 48 (5.2) | 59 (6.0)

Wichita 44 (4,9) | 47 (5.0) | 47 (5.0) 0 (0)

Rockland 73 (7.4) | 78 (8.2) | 79 (8.4) -1 (-.2)

Hartford 37 4.3) | 43 (4.8) | 42 .8) | w1 (0

Jacksonville| 34 - (4.1) | 39 (4.5) 38 (4.4) +1 (+.1) 0.283

H. GRADE 7 - MATHEMATICS

Mean Estimated 7
Pretest - Posttest Means = C/R
Site Value ~— C | R ] Difference 5

Athens 51 (5.2) | 61 (5.7) | 68 (6.2) | <=7 (-.5)

Wiéhiéa 42 {4;65 50 (5.1) 49 (5.1) +1  (0)

Rockland 79 (6.9) | 92 (8.2) 94 (8.6) ~2 (-.4)

Rartford 40 (4.5) 52 (5.2) | 56 (5.4) -4 (-.2)

Jacksonville| 39 (4.5) | 48 (4.9) 41 (4.6) +7  (+.3)




T-5

TABLE T-1, (Continued)

I. GRADE 8 - READING

Site

Mean
Pretest
Value

Estimated

WEQsttest Mea@s

c

=

C/R
Difference

Athens

73; (5.0)

38 (5.6)

W (6.4)

-6 (-.8)

Wichita

43 (6.2)

50 ’(7,1)

50 (7.1)

)

Rockland

66 (9.3)

72 (10.4)

74 (11.0)

-2 (-.6)

Hartford

28 (4.3) | 3

36 (5.3) |

T (R2) |

J. GRADE 8 ~ MATHEMATICS

Mean
Pretest
Value

Estimated

Posttest Means

c

C/R
Difference

Athens

37 (5:2)

41 (5.9)7 7

60

19 g;i_é)

Wichita

| st 6.7

Rockland 76 (8.2) | 86 (10.1)| 87 (10.4) (-.3) | -0.568
Hartford 35 (4.9) | 41 (5.9) | 42 (5.9 -1 (-.3) | -0.627




_;i : 1-6
TABLE T-1, (antinued)_

K. GRAIE 9 - READING

Mean Estimated 7
Pretest |  Posttest Means = C/R

Site Value - C R

Difference

Athens

Q#i(égé)ri 45" (6_7i 53 (7.3)7 - -5 E;;Eiri 2;”7¥7

Wichita 52 (7.3) 57 (7.8) 56 (7.6) +1  (+.2)

Rockland 73 (10.7) 76 (11.€) 76  (11.6) 0 (0)

Jacksonville| 33 (4.9) 39 (5.7) 40 (5.8) -1 (-.1)

[ Mean Estimated
. Pretest __Posttest Means = C/R
Site Value - C 1 R T Difference

Athens 53 (6.6) | 60, (7.3) | 75 (8.6) | -15 (-1.3)

Wichita | 53 (6.6) 62 (7.5) 56 (6.9) +6  (+.6)

Rockland 88 (9.8) 90 (11.0)f 93 (11.6) 3 (.9

Jacksonville| 44 (5.9) 50 (6.6) 47  (6.4) +3  (+.2)

earg
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U-1

TABLE U-1, REGRESSION RESULTS FOR EXPERIMENTAL (E) VERSUS COMPARISON (R)
GROUPS ‘

A. GRADE 1 - READING

Mean Estimated 7
Pretest Posttest Means E/R t

Site Value* |  E b R Difference Ratio

Wichita (3) 55 (0.7) 69 (1.6) -14 (~0.9) -3.316

Rockland (5) 74 (1.9)

62 (112} 58 (0.9) 4 (Q‘BD 1.063

Mean Estimated
Pretest Posttest Means E/R t

Site Value® E R | Difference Ratio

Wichita (3 | 38 (1.2) 47 (1.7) -9  (=0.5) -2.842

Rockland (5) 54 (2.0) 59 (2.2) -5 (=0.2) -2.140

McComb | (2) W (1.6) | 35 .1y | -9 (0.5 2.016

Jacksonville (2) 39 (1.3) 35 (1.1) 4 (0.2) 1.923

Hammond (3) | 45 (1.6) | 46 (1.7) | -1 (-0.1) | -0.529

* The stanine value corresponding to the combined E and R pretest raw
score mean.,

ERIC | 274




U-2
TABLE U-1 (Continued)

C. GRADE 2 - READING

i —

— et et S - e
—— e ==

Mean Estimated :
Pretest ~ Posttest Means . E/R t
Site Value ' E R Difference Ratio

Wichita 37 (1.6) { 61 (2.1) 60 (2.0) +1  (+.1) 0.355

Rockland 51 (2.0) 71 (2.5) 74 (3.1) -3 (~.6) -0.998

McComb 32 (1.5) | 50 (1.9) 52 (1.9) ~2  (0) -0.576

Jacksonville{ 30 (1.4) | 53 (2.0) 50 (1.9) +3 (+.1) 1.072

Hammond 35 (1.6) | 54 (2.0) 55 (2.0) -1 (0) -0.538

e ———— e e em— e

D. GRADE 2 - MATHEMATICS

Mean Estimated
Pretest 7 Posttest Means ) E/R t
Site Value ' E R Difference Ratio

Wichita 30 (1.4) | 42 (1.9) 44  (2.0) -2 (=.1) | -1.275

Rocklzand 39 (1.7) | 53 (2.6) 58 (3.5) =5 (-.9) -3.458

Jacksonville| 24 (1.3) 44 (2.0) 43 (2.0) +1. (0) 0.967




U-3

TABLE U-1l, (Continued)

GRADE 3 - READING

E.

Site

Mean
Pretest
Value

Estimated
Posttest Means

E R

E/R
Difference

Athens

(2_45A

60 (2.9) | 60 (2.9

+0

Rockland

74 (3.5)

MeComb

47

Jacksonville

3

47 (2.4)

Hammond 42  (2.3) 55 (2.7) sS4 (2.7) +1 (0) 0.124

Site

Estimated
Posttest Means

—E "R

E/R

Difference -

Athens

69 (3.0)

1 (-.5)

Wichita 46 2) 58 (2.4) -6 (~.3) -2.643

Rockland : 85 . =3
McComb 41 (EiD} 59 (2.5) 59 (2.5) 0 (0) 0.010

Jacksonville| 39 (1.9) 60 (2.5) 58 (2.4) +2  (+.1) 0.723
Hammond 51 (2.3) 65 (2.7) 68 (2.9) -3 (=.2) -1.220

ralrd 53




TABLE U-1l. (Continued)

G. GRADE 7 - READING

Mean Estimated
Pretest Posttest Means - E/R t

Site Value ) B R Difference Ratio

| Athens 46 (5.0) [ 51 (5.5) | 56 (5.8) | -5 (-.3) -1.571

Wichita 45 (4.9) 50 (5.3) 48 (5.2) +2 (+.1) 0.603

Rockland 65 (6.6) | 65 (6.6) 74 (7.6) -9  (-1.0)

Hartford 35 (4.2) | 42 (4.8) 41 (4.6) | +1  (+.2) | 0.760

Jacksonville| 31 (3.8) | 34 (4.1) 36 (4.3) -2 (~.2) -0.723
H. GRADE 7 - MATHEMATICS

Mean Estimated X
Pretest Posttest Means E/R =

Site Value b R Difference Ratio

Athens 4 (4.7) | 59 (5.6) | 62 (5.7) | -3 (-.1)

Wichita | 44 (4.7) | 52 (5.2) |52 (5.2) [+0  (0) 0.050

Rockland | 70 (6.2) | 80 (6.9) | 88 (7.8) | -8 (-.9) | -4.810

Hart ford 38  (4.4) | 50 (5.1) 546 (5.3) -4 (=.2) -1.598

Jacksonville| 35 (4.2) | 44 (4.7) | 40 (4.5) | +4 (+.2) | 1.343

N
CN ]
=k
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TABLE U-1. (Continued)

I. GRADE 8 - READING

Meanr Estimated '
Pretest Posttest Means E/R t

Site Value E R Difference

Athens 322 .8 | 32 4.8) | 43 (6.2) | -11 (-1.4) | -7.042
Wichita 39 (5.7) | 44 (6.4) | 48 (7.6) | <-4 (=.3) | -1.187

Rockland | 58 (8.0)] 64 (8.7) | 68 (9.6) | <=4 (=.9) | -2.129

d 31 .6)| 39 (5.7) | 38 (5.6) | +1 (+.1) 0.815

Hartfor

J. GRADE 8 - MATHFMATICS

Mean Estimated
Pretest Posttest Means |’ E/R t

Value — E R Difference Ratio

Site

Athens 38 (5.3) | 38 (5.6) 61 (7.5) -23  (-1.9) -5.951

Rockland 67 (7.6) | 77 (8.8) 80 (9.2) -3 (~.4) -1.330

Hartford 38 (5.3) | 42 (5.9) 44 (6.0) -2 (~.1) -1.206

A —————————— e ———e i et

<8
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TABLE U-1. (Continued)

K. GRADE 9 - READING

Mean Estimated
Pretest - Posttest Means E/R
Site Value E ) R ) Difference

Athens

30 7{5;;3i 50 f?Ilj: 49 (6:§57 4l (h.2)

4 6 | 5L () |53 0 |2 ) |

Wichita

Rockland 64 (8.7) | 70 (9.8) 68 (9.6) [ +2  (+.2)

Jacksonville| 33 (4!9) 41 7(é:b)' T 40 (é;éj " (+:é),77,,ﬁm

Mean Estimated ,
Pretest - Posttest Means _ E/R
Site Value - E - -

Athens 49 (6.2) | 62 (7.5) | 72 (8.2) | -10 (~.7)

Wichita 46  (6.0) | 54 (6.8) | 52 (6.7) | +2 (+.1)

Rockland | 74 (8.1) | 81 (9.2) | 81 (9.2) 0 (0)

Jacksonville| 43 (5.7) | 45 (6.6) | 46 (6.2) +3 (ko4
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V-1

TABLE V-1. REGRESSION RESULTS IN READING FOR EXPERIMENTAL (E) VERSUS SPECIAL
TREATMENT (ST) GROUPS AT GRAND RAPIDS

A. GRADE 1

Mean Estimated
Pretest |  Posttesy Means E/ST t
Program Value* - E ST Difference Ratio

Westinghouse |  (2) 52 (<.6) | 55 (0.7) | -3 (<~6.1i) | —0.816

Project Read (2) 52 (<.6) | 59 (1.0) =7 (<-0.4) | -2.066
— S ————— m—— ———r—— = —_— - 7_—3—7?*5_—&“’:; ——

B. GRADE 2

Mean Estimated 7
Pretest ~ Posttest Means E/ST t
Program Value - E ST Difference Ratio

Reading

26 (1.3) | 46 (1.8)

Westinghouse | 25 (1.3) | 45 (1.8) 46 (1.8) -1 (0) -0.233

50 (1.9)

———————— ———
-

-2 (0) -0.715

Project Read | 28 (1.4) | 48 (1.9)

s e p—

C. GRADE 3

Mean Esﬁimated
Pretest Posttest Means '~ E/ST t
Value - E ST | Difference Ratio

3; “(Z.Q) 43 7(2-4) | 5%77(2.6) -9 (~.2) -2.751

34 (2.2) | 45 (2.4) 51 (2.6) -6 €~.2) EQ;OS%

Project Read | 29 (1.9)

41 (2.3) | 45 (2.4) | -4 (-.1) -1.383
- = —

* The, stanine value corresponding to the combined E and ST pretest raw
score mean.

<81



V=2
TABLE V-1, (Continued)

D. GRADE 7

Program

Mean
Pretest

Estimated
Posttest Means

E/ST

Value

E 8T

Difference

Reading

I

441)7

39

(4.557W

36 (4.3)

|Centers 3} N - —

COMES 33 (3.9) 38 (4.4) 42 (4.8) -4 (-.4) -2.423
E. GRADE 8

—— ——— —— e e —————e e e = — —

Mean
Pretest

Estimated
Posttest Means

E/ST

Value

E ST

Difference

) 26 7(4;1)

T ow

+3

.5 |

F. GRADE 9

Mean
Pretest

Estimated
Posttest M2ans

E/ST

Value

ea]]

N

Difference

2 48y

4739 (5.7) )

34 (5.0)

7 +5 7jé¥g?)

e e

<8




V-3

/ TABLE V-2. REGRESSION RESULTS IN MATHEMATICS FOR EXPERIMENTAL (E) VERSUS SPECIAL
TREATMENT (ST) GROUPS AT GRAND RAPIDS

A. GRADE 1

o — —— e e = = = e e —
e e —— ——— — —— e —————— — S —— S ———— - = —

Mean Estimated
Pretest | . Posttest Means E/ST t
] Difference Ratio

Value* E ST

Program

@

Westinghouse

Project Read (2) 30 (0.7 37 (1.2) -7 (-0.5) -2.239

Mean Estimated
Pretest Posttest Means "E/ST t

Value —  E . ST | Difference Ratio

32 (1.5) | 44 (2.0) | 49 (2.3) | -5 (-.3) ~2.795

;;WA(;{%), 43 (2.0) b4 (ZQD) | -1 (Q) -0.301

Project Read | 32 (1.5) [ 44 (2.0) | 46 (2.2)

C. GRADE 3

Mean Estimated 7
Pretest, _ Posttest Means = E/ST t
Value ~  E 1 sT Difference Ratio

| 40 (1.9) 65 (2.7)

* The stanine value corresponding to the combined E and ST pretest raw
score mean. ‘

<83 |



TABLE V-2, (Continued)

D. GRADE 7

Mean Estimated
Pretest - Posttest Means - E/ST t
Program Value ~ E ST i Difference Ratio

=

43 Gy

%ziiizi 37 (4.3) 45 (4.8) |-2 (-.1) -0.650

COMES

33 (4;1) 41 (4;6) 45 (4;85 | ~4 (é.é) -2.312

E. GRADE 8

Mean Estimated
Pretest _Post:test Means E/ST t

Program Value ~ E ~ ST | Difference Ratio
COMES 35 (4.9) | 37 (5.4) 36 (5.3) +1 (+.1) 0.433
F. GRADE 9

Mean Estimated
Fretest Pocttest Means E/ST t

Program Value [ "E — [ ST | Difference Ratic
COMES s (5.9) | 47 (6.4) | 40 (5.7) | +7  (+.7) | 1.209

284 N | P




TABLE V-3, REGRESSION RESULTS IN READING FOR CONTROL (C) VERSUS SPECIAL-
TREATMENT {(5T) GROUPS AT GRAND RAPIDS

|
i??l

Mean Estimated
Pretest | = Posttest Means B C/8T t
Program Value* | C ST Difference Ratio

o
Lo |

6 .0 |0 (© ~0.040

Westinghouse (3) 60 (1.0)

Project Read (3) 60 (1.0) | 69 (1.6) |-9  (~0.€) | -2.542

Mean Estimated
Pretest Posttest Means ; C/ST t

Program Value - C ST | Difference Ratio

Reading RS A N ) -
Centers | 3 (1.5) |56 .0 |63 @.2) |7 () | -L.797

estinghouse | 33 (1.5) | 56 (2.0) 53 (2.0) +3  (0) 0.702

Project Read | 35 (1.6) | 57 (2.0) 55 (2.0) +2  (0)

Mean Estimated
Pretest Posttest Means C/ST t

Program Value ' C ST Difference Ratio

Reading , R R o
Centers 34 2.2) | 47 @.4) | 53 (2.6)

Westinghouse | 37 (2.2) | 50 (2.5) | 53 (2.6)

-3 (~.1) -1.442

Project Read | 32 (2.1) | 45 (2.4)

46 (2.4) | -1 (0) ~0.161

= —_— —

* The stanine value corresponding to the combined C and ST pretest raw
score mean. :




V-6

TABLE V-3, (Continued)

D. GRADE 7

——— = e — = e — - e — — —r =

Mean Estimated
Pretest |  Posttest Means C/sT t
Program Value -~ C ST Difference Ratio

Reading 40 (4.5) | 45 (4.9) | 41 (4.6) | +4  (+.3) 1.476
Centers L _ — — _
[COMES

36 (4.3) | 42 (4.8) | 45 (4.9) | -3  (-.1) | -1.914

E. GRADE 8

Mean Estimated
Pretest Posttest Means C/sT t

Value c sT Difference Ratio

| 31 (4.6)

36 (3.0) | 39 (5.7) | -5 (-.7) | -2.018

F. GRADE 9

Mean Estimated :
Pretest Posttest Means C/ST t
Program Value - C | ST — Difference Ratio |

35 7(5.25 59 (éé%iﬂ 7 35 %t5.2) +4  (+.5) 1.094

286
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TABLE V-4, REGRESSION RESULTS IN MATHEMATICS FOR CONTROL (C) VERSUS SPECIAL-
TREATMENT (ST) GROUPS AT GRAND RAPIDS

A. GRADE 1

Mean Estimated
Pretest ___Posttest Means ) C/ST ot
Program Value¥® [ - ST Difference Ratio

Westinghouse (3) 43 (1.5) |36 .1) |7 (0.4) 1.867

Project Read (3) 43 (1.5) 45 (1.6)

-2 (-0.1) |{=0.531

Mean Estimated
Pretest ____ Posttest Means ! C/sT t
Value ' c ST Difference Ratio

31 (1.4) 744 7(éiD) ) 48 7(2;3) =4 (=.3) -1.885

$Q 7(1-4 rﬁég_wcz.o)” 7%37 (2.0) +1  (0) 0.404

Project Read

Mean Estimated
Pretest Posttest Means C/ST t
c — ST - | Difference Ratio

|62 (2.6) |68 (2.9) (-6 (-.3) -2.004
62 (245) le1 @26) |+1 (@ | 0.470

Project Read | 40 (1.9) | 59 (2.5) 67 (2.8) |-8 (-.3) =2.918

— ———— — — e = - e =

* The stanine value corresponding to the combined C and ST pretest raw
score mean.

i i e i A e e LA i s} e e et D e . .

Ty
F




V-8

TABLE V-4, (G@ntinued)

Mean Estimated ,
Pretest | Posttest Means C/sT t

Program Value - c ST Difference Ratio

Réading

Ceriters A;ﬁmfé’s)

(4;3)”7 i

Mean Estimated '
Pretest Posttest Means C/ST t

Program Value C ST ) Difference Ratio

COMES | 36 (5.1) | 46 (6.2) | 37 (5.4) | 49  (+.8) 3.126

Mean ' Estimated
Pretest - Posttest Means

Program Value c ' ST Difference

OMES 41 (5.6) | 46 (6.2 38 (5.6) +8  (+.6) 1.903




APPENDIX W

REGRESSION RESULTS FOR SPECIAL-

' TREATMENT GROUPS AT




TABLE W-1,

W=1

Estimated

Posttest Mégns

E/ST

)

T

REGRESSION RESULTS IN READING FOR EXPERIMENTAL (E)VERSUS SPECIAL-
TREATMENT (ST) GROUPS AT HARTFORD

65

(L.4)

Mean

Value

Pretest

Estimated
Posttest Mea

<.

ns

6)

- _ - EiSI
ST Difference

52

(1.9)

26 (1.3)
(2.0)

53

C.
Estimated

Mean

Pretest
Value

Posttest Means o

E/ST

E

Difference

29 (1.9) | ¢4

(2.5)

* The stanine value corresponding to the combined E and ST pretest raw

§cOore mean.

<30




W=2

TABLE ngg REGRESSION RESULTS IN MATHEMATICS FOR EXPERIMENTAL (E) VERSUS
SPECIAL-TREATMENT (ST) GROUPS AT HARTFORD

Pretest __Posttest Means _E/ST t

Value* E — ST | Difference Ratio

(2) 33 0.9) | 44 (.6) | -~11 -0.7) | ~4.819

(2) 33 (D-Q)r 33 (0.9) 0 (0) «0.217

B. GRADE 2

A 3

Mean Estimated
Pretest ~ Posttest Means E/ST t

Program Value ] E — 8T Difference Ratio

Weverly | 22 (1.2) | 36 (1.6) | 46 *(z.é); -10 (-.6) -6.470

C. GRADE 3

Mean Estimated
Pretest Fosttest Means E/ST t
Program Value E ST | Difference Ratio

40 (1.9) [ 48 (2.3) |69 (3,00

58 @& | -9 ¢

14 (2.0

49 (2.3)

* The stanine value corresponding to the combined E and ST pretest raw
score mean.



w-3

TABLE W-3. REGRESSION RESULTS IN READING FOR CONTROL (C)VERSUS SPECIAL-
TREATMENT (ST) GROUPS AT HARTFORD

Mean Estimated :
Pretest _Posttest Means C/ST t

Program Value* | ¢ | 8T | Difference Ratio

averly @ 58 (0.9) |65 (1.4) | -7 (-0.5) | -3.086

| =

Project , o n oy N -
oNCERN | (2) 58 (0.9) |51 (€.6) | 7 (0.3) | 1.470

B. GRADE 2

Estimated
Pretest Posttest Means C/ST t
Value C l ST Difference Ratio

ls4 .oy |1 @ -0.434

30 (1.4) | 53 (2.0)

| 337 (1.5) 56 (2.0) 55 (2.0) | 41 (0) oilslr

Mean Estimated
Pretest | Posttest Means C/sT t
Program Value C ~{ 8T - | Difference Ratio

[Waverly ) 735 (2.2) | 53 (2;5) 77557;2é;7)77 7—2 7 (-.1) —O;7i§

Project
covcery |

Alﬁw(EiB) 56 (2;7) 56 7(2;7) 0 (0) 770_032

* The stanine value corresponding to the combined C and ST pretest raw
score mean, '



TABLE W-4,

TREATMENT (ST) GROUPS AT HARTFORD

Program

Mean

REGRESSION RESULTS IN MATHEMATICS FOR CONTROL (C) VERSUS SPECIAL-

c ST

C/ST
Difference

41 (1.4) b4

) "3 (5012) 1 =

41 (L.4) |33 (0.9) | 8 (0.5) 2.739
B, GRADE 2

Mean
Pretest
Value

Estimated
Posttest Means

C sT

C/ST

Difference

bty | 2w |2 am | G | % cw | e

Froject 29 (1. 4)7

44 (2.0) 43 62.0)

-%i (o) '

e = —

Mean

Pretest
Value

C. GRADE 3

Estimated
_Posttest Means

C ~ ST

C/SsT

Waverly

42 ” (27.797) 7

62 (2.6) | 70 (3.0)

8 (-.4)

4 @2.2)

6 (2.8)

63 (2.6) (

* The stanine value corresponding to the combired C and ST pretest raw

ECOre mean.

B
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X~1

TABLE X-1. REGRESSION RESULTS FOR ATTENDANCE

Median Estimated Mean
69-70 70-71 Attendance¥® E/C t
Grade Attendance*|  E ' C . | Difference* | Ratio

Median Estimated Mean 7
69-70 __70-71 Attendance* E/C t

Grade Attendance*| E C 1 Difference* | Ratio

Selmer 4.06 3.86 3.500 +.36 0.109

Athens 7.52 3.64 6.78 =3.14 -0.926

Wichita 6.30 5.25 7.07 | -1.82 -1.401

Dallas 10,25 1,29 7.72 -6.43 ~6.467

Rockland 5.65 6.89 5.10 +1.79 - 2,018

* All entries are percentage days absent.




X=2

TABLE X-1.

(Continued)

GRADE 3

| Median |  Estimeted Meam |
69-70 |  70-71 Attendance¥* E/C 7 t

Grade Attendance® E c ' Difference® | Ratio
Seléé?ij; 7 B;Eéi 7774;79 5.94 777;l;i§7 -0.805
Atﬁens 4.68 4.92 égééi B -0.70 -O;ééﬁi
7ﬁi§£iﬁa sgia' 5.2747 e 5.61 -0.34 ;6;éi§
Réckland ) siéﬂ B 77h§fé§ 4.69 7 +0.76 D‘???,
Affésﬁg 5.52 7.11 6.42 - +0.69 0.786
‘McCombs 6.16 - 7.46 5.76 | +1.70 1.427
VSeaﬁtleii 7 é;éi 7 474;45 4_347 +6;ii B 6;147

e ———

Graie

69-70

Attendance*|

E/C
Difference¥®

Athens

5.35

+0.292

Dallas

10.62

-3.48

Rockland

+1.58

Las Vegas

-1.38

Fresno

+3.17

McCombs

+0.82

Seattle

+1.27

* All entries are percentage days absent
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TABLE X-1,

X-3

(Continued)

E GRADE 8

B " Median Estimated Mean -
69-70 |  70-71 Attendance¥* E/C t
Grade Attendance® E 1 C Difference* | Ratio
Selmer ) é._os 4,42 445 -0.03 | %o;éég
Athens |  6.17 5.50 8.93 -3.43 -2.030
Wichita 5.14  6.50 8.33 -1.83 ~1,009
Dallas 5,97 | 5.83 14,12 -8.29 b 405
Rockland | 5.65 | 6.65 5.68 |  +0.97 | 0.874
Lés Vegas 662 7 821 8;79 —958 -0;491
Fresmo |  7.39 10.10 8.98 112 1.006
MeComb ) 3.97 735 | 4.76 +2.68 2,726
Seattle 6.48 5.98 618 | -0.20 -0.285
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X-4

TABLE X-1. (Continued)

Median Estimated Means
69-70 _70-71 Attendance* E/C t

Grade Attendance*® E C Difference¥* Ratio

Selmer 4,00 2.03 4,96 -2.93 =5.431

Athens 7.36 5.84 10.68 ~4.84. -2.589

Wichita 5.59 7.9 6.58 +1.36 0.859

Dallas 8.49 8.30 10.14 ~1.84 -1.041

Rockland 6.25 7.65 7.02 +0.63 0.399

Las Vegas 7.09 9.33 9.38 -0.05 -0.033

McComb 3.02 8.33 3.10 +5.23 4.235

Seattle 7.04 6.62 6.6l +0.01 0.007

* All entries are percentage days absent
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