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I. General Background

A serious and growing need is developing {n American education for
evaluation of educational programs, from the level of the specific
cextbook to the level of the reneral school system. The work cf the Center
for the Study of Evaluation of Insiructicnal Programs at UCLA, the American
Educational Research Association's sponsorship of moncgraphs and cymposia
nn problems in evaluation, and the extensive funding of local evaluation
under the Elementary-Secondary Educational Act (Title III) each point up
the increased profZassional awareness of the need for' sound evaluation
methodology in edication. A nuuber of papers hive bpeen written coucerrning
the nature of the problems in evaluaticn and appropriate researcu
methodotozies, Traditional psychemetric achiuvemeni testing, with its
emphasis on infividvral differences, has been challenged as a paradigm
or theory for measurement ju progrum evdluation (Gagne, 1967, 1968; Cronbach,
1963; Tyler, 1967 and Stake, 1967). Sciiven (1967) has rafised a number of
additional questions about the nature of educationcl evaluation and, for
example, has challenged the appropriiteness of using unly the classical
criteria of research designs in which explanation is the primary goal.
This so-~celled "explanatory" research design is a strategy espoused in
the well known paper of Cronbach (1963). It is inthe context of such
intellectual controversy that Westbury's (1970) finding, i.e. that
actual curriculum evaluation research has not been reported in the educa~
tional literature, appears disappointing. It is hoped that the present re-~

search can contritute to tha development of our ability to do evaluation.
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The research presented hexe is intended vo realize a meaningful
and sfignificant approach to the general problem of educational ¢valua=
tion. This study was intended to have value beyond simply knowledge of
the specific curricula studied here, Remedial Reading Programs. Many
basic and pervasive problems are encounteced in any educational evalua-
tion research and how they are dealt with must have an effect on the
quality of the program evaluation, The design uced for this evaluation
was incended to avoid some of those restrictfons often encountered in
educa:icnal research and thereby allow for more direct and meaningful
applications.

The primary problem framewsrk of this research can be stated rather
simply. What information does a classroom teacheror schosl administra=-
tor nees in ovder to decide which of several commercially available
curriculum programs should be purchased and used? Currently, the in-
formation availuble i{s quite informal, e.g. the recommendation of teachers,
the brochures or orientationrs given by sales representatives (usually
rather Jevoid of facts) or simple common sensa-experience which the
teacher has acquired. Furthernore, individual teachers are rarecly frce
to choose among all possible curriculum programs. Many states have state~
adoption programs whi i limit schools to use only those materials which
have been officially adopted. 1In some cases the sclioo! or school system
has curriculum staff which serve a screening function for curriculum
materials, or schools may arrive at group or administrative "policy"
decisions about what materials will be acquired by the schcol itself,
from whicih the individual teachei: can then select. It is important to
note that even when purchase decisions are school=-based, the available

informitionfor decisions is still quite informal and generally intuitive.
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The ideal situation from the perspective of the administrator or
teacher appears to be one in which each publisher would make available
extensive informaticn on program cutcomes as well as extensive cost
information, e.g. materials cost, teacher training cost, usage time
requirenents, etc. This s not being done. Publishers contend that they
have neither the financial wherewithal nor the technical skill to pro-
vide all of this information. What are the alternstives?

Although nelther total cost bor outcome information is availaple,
it is clear thar rie more pressing need {s for facts about the outcounes
or results of program usage. This type of t{nformation wwust be available
for cationai decision making in ecucation and, joined with cost data,
forms the only intelligent basis for efffcient allocation of educational
resources (Alkin, 1969). A suggestion that school districts themselves
perform their own evaluation is not feasible. Wiley and Bock (1967)
point out scme of the vrelatively straightforward problems encountered in
this approach, primarily arising from the limited experimental control
possible in a single district, Some obvious constraints {nvolving the
financial limitation of school districts, parental resistance to perva=-
sive and continual inncvation in the schools, and teacher resistance
add to the list of such difficulties,

A viable strategy for acquiring the necessary information seems to
require the participition of independent investigators. University faculty
or research institutes, supported primarily by numerous school districts
in consort or independently funded, can provide the required technical
competence, objectivity and capacity to utilize multiple school districts

in exploring program outcomes. This evaluation program was undertaken
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to "rest", as it were, the viabitity of such a cooperative, inter-
district model fer curriculum evaluation.

Scriven's (1967) conceptual framework provides the terms ''sumsative”
and "pay-off" which can be used to describe the kind of evaluation needed
for commercial programs. What is at the core of the decfsifon problem
frov this perspective is the acquisition of knowledge concerning the
outcomes or behavioral results due to the application of a curriculum
program, This is a "blackbex'" perspective in which performance or out-
put is the focus rather than an attempt to nprovide a detailed explana~
tory spacification of instructioanal process as is apparently proposed
by Cronbach (1963) or Bormuth (19€9). YHowever, it is not enocugh even
to take sides on that issue. What is also needed in orcer to do eval-
uation reseaich is a working framework or paradigm which points at 1)

relevant variables for study and 2) the method of study. The followiug

considerations were used as such a framework, and provided & basis upon

which the present jnvestigation was designed.
Tne Working Framework

1) The variables:
1. The Educational Program (curriculum) analysis:
a, What is the content?
b. How is it used?
¢. Who is to use {t?
d. Who is to receive 4t?
2, The measurement of outcome:

a. What are the gkills or knowledg? directly taught in the

program?
Q b. What aze the general skills or knowledge built upon the
direct skills? -



3. What are the properties of schools which may be related to program
outcome or effents?
4, Are there properties of students which may be related to program
outcome or effects?
5. What range or extent of applicability of information is needed
or desired?
2) The Method:
The most appropriatz and direct metiacd available for obtaining
information on the comparative effects of educational programs is
the experimental method. 1t allows the investigator to actively
manipulate and control different variabies of interest. The theory
of expcrimental design, as developed by R. A. Fisher, is bullt speci=-
fically on a procedure callcd randomization. This procedure guarantees
the validity of inferences about the cffect of influences of experi-
mental treatments. It should be clear that this property of ¥nfer~
ences is very badly needed in education evaluaticn. The experimental
paradigm also,or perhaps primarily, has furnished an extensive basiy
for analyzing resultant data and making inferences based oa such data.
There has been an excellent critiiue of the problems in the use of
experimertal design in educition (Campbell and Stanley, 1963). Wiley
and Cock (1967) show some aspects of at least one way randomfzation
can be appropriately done, f.e. on the level of the classroom.
Hopefully, demonstration of the application of experimental strategles
to evaluation can facilitate the practice and development of curri-

culum evaluction.

The primary importance of the questions listed under "variables"

in the Working Pramework is that answers to them can specify the relevant
Q
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aspects of an educational program in terms of the parameters which
could effect program results. Given these properties of a program, en
experimental design could be constructed to yield important finform.tion
for use by the prospective decision maker. These considerations tere
specifically applied to the Remedial Reading programs evaluated in this

study and will be reviewed below.
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Mezsurement of Program Effects

There are two properties of any measurement procedure used in
evaluation which are critical. Both of these properties basically involve
“validity' considerations, ar opposed to the usual concern with the statis-
tical "reliableness" of measures. First, there must be an acceptable cor-
respondence between the instructional content of the program(s) and the
behavior or performance observed in the measurement procedure. The
degree of this correspondence cannot be itself measured absolutely, but

it can be judged qualitatively, Gagne's (1969) term distinctiveners may

well apply here., The second property c uld be referred to as gcomplete=

ness. What is of concern here is the scope or breadth of observations of

phenomena which are "indirectly" related to the immediate content of the
program(s) . For example, & measurement procedure which included
"thought' questions based on an arithmetic program would be mere com=
plete than one which 3nly included simple computatisnal exercises. A
classical learning paradigm would refer to these more'complete' obser-

vations as measures of transfer or cf response general{zation.

The area of instruction investigated here is that of readfng. The
remedial nature of these curriculum materfals imposes 2 very significant
acditional constraint ¢» the content of the programs. The emphasis on the
so=called 'decoding™ process, i.e., generating phonetic representation of
the written text, is evident in both of the programs studjed here. The
commonality and inclusion of such letter=-to=sound training is due to the

belief that:



L. This skill is clearly a prerequisit: for the real buysiness
of reading, comprehension of meaning;

2., Miay children cannot read and comprehend meaning in written
materials because they are not able to decodr from letter to
sound; and

3. Therefore, they must be trained in tnat skill.

The reasonableness of the first and second parts of the above
ratiorale {s not comrletely kiiown (Desberg and Berdiansky, 1963, Levin
and Gibson, 1968). It could be argued that it is irrelevant to the evalua=
tiorn measurement problem. What must be done, nevertheless, is measure-
ment of these inatructional skills because they are taught by the curri-

culum and therefore relevant to evaluation.

Two measurement devices vwere used which are related to the decading,

or word attack, skills. The Letter-Sound Correspondence Test (LSC)l

and the Bond-~Clymer-Hoyt Silent Reading Diagnostic Testsz(SRD) were

chosen, not only for their distinctiveness, but for the fact that they
are group administered tests, a very necessary attribute, The LSC tect
is based on linquistic studies of English orthography and the basis for the
meaaurement procedure s given in Venezky, et al (1969). The SRD tcst
can perhaps be described best by a list of the subtests used:
L. Syllabicatlon,

2 Root YYord Location,

lUnder developnent by R. Venezky, R. Chapuan, and R, Calfee of the
Research and Decvelopment Center for Cognitive Learning at the University
of Wisconsin.

zPublisheﬁ by Lyones and Cariahan, Chicago.
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3. Word Elements (Sound to Letter),
%+ Beginning Sounds (Sound to Letter),
5. Rhyming Sounds (Sound to Letter),

6. Letter Sounds (Sound to Letter).

The second property of evaluation measurement, completeness, was
realized here through the use of the Iowa Silent Reading Testsl (ISR).
The ISR test is primarily a test of comprehension skills, although an
analysis of the sources of information used in the test shows the test
to be quite complex (Bormuth, 1968). The test is group administered and
a traditional, widely used test of reading. There are two primary reasons
for including such a test in the evaluation measurement. First, effective
comprehension of written materfal is the basic goal or target of reading
Instruction; it is the final oehavioral objective. Thereforc, in a funda-
mental sense, no finstructional program for reading, whether remedial or
not, can be evaluared without some measurement of comprehension behavior.
Second, the assumption common to both instructional programs, i{.e., the
key role ¢ decoding/word attack skills in temedial reading instri... us,
forces one to go teyond the messurement of ouly letter=sound knowle. ge.
The situation which must be avoided is one in which instructional effects
are fnvestigated on letter-sound knowledge, but ther2 {s no evidence
collected regarding instructional effects on comprehension skili through

tmprovemeitt in letter=-sound knowledge. The assumption made in the materials

in order to arrive at a remedial program must not remain an assumption {n
evaluation, but become an hypothesis subject to empirical examination.
Thar {s. dces improvement i{n letter=-sound-correspondence knowledge lead

to fncreases in comprehension skill?

]:I{j}:‘ lPublished by Harcourt, Brrce and World, Inc.
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Instructional Materials

The commercial materfals examined in this cesearch are the Mott Semi~

Programmed Series in Language Skills (MI.S), published by the Allfed

Education Council, and Cracking the Cede (CIC), published by Science

Research Asjocidtus, A step which must be taken 15 an analysis of the

content, methods and goals of the two programs.

The gracking tne Code materials are designed to teach children
basic letter=sound patterns using a deductive apprcach. This method,
often called, "linguistic worl attack," presents regular grapheme-phoneme
correspondences in several words. It {s hoped that, by practicing such
words, the child will either:

1. Discover the letter=-sound rules and Ehen use them fnductively,

or

2. Pigure out new words by analogy, using known patter.s.

The core of the procgram is the workbook and is divided into twelve
sectinns, each with a corresponding section in the accompanying reader.
The reader is designed to provide practice using the word petterns that
have been learncd from the workbook. These patterns are introduced ac=
cording to their "frequency of occurronce in writing' and "ease of discovery."
Infrequent or difficult patterns are introduced near the end of the program.
However, many of the word patterns Introduced in the same lesscn can be

easily confused. For example, lesson 12 introduces the patterns ight,

igh, eigh, ought, and aught.
Since reading is defined as & process of decoding writing into sound,
word recognition skills are taught and vocabulary and comprehension skills

O
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are ignored., But even within this restricted framework, problems outsile
of grapheme-phoneme correspondences have been handled superficially,
where they have been handled at all, For example, the word recognition
akills of syllabification and morphological division receive very little

systematic attention.

The book of readings accompanying the workbook presents words con=
taining the sounds introduced in the workbook. The selections begin
with quite easy words presented in an extremely '"linguistic' format ("it
was odd to run into a bug in the lap of a Dupenpox on top of a hill") (p. 10).
However, th2y quickly progress into more conventional readings. There is
no noticeable change in the difficulty of the vocabulary or syntax of the
stories from page 30 to the end of the book (Page 215). However, this is

an impressionistic analysis; readability formulas have not been applied.

The Mott Semi=Programmed Series in Language Skills materials are

more eclectic in both content and approach. They include exercises in
writing as well as in all phases of reading. Comprehension, vocabulary
and word recognition skills are taught. The program includes many prac=
tical applications of reading such as reading labels ana newspapers. The
MLS materials may be divided into thie first six and the last four books.
The first six books teach letter-sound correspondences. They are roughly
comparable to the CTC series. For the most part, 3an inductive © -
approach is used. The last four books Present extensive reading .
vocabulary and more advanced exercises on iord recognition skills such

as syllabification and morphnlogy.
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The MLS materials combine inductive and deductive methods for
teaching grapheme=-phoneme correspondences. Typically, & word {s {ntro-
duced which contains the pattern to be taught. For example, if the "age'
pattern is to be taught, the word 'case" is used. By changing the first
letters, saveral words are formed with this patterr, ("lace", '"race'”,
"place")., Such an approach requires the ability to blend letter sounds

into words.

The sequence of the first six books is roughly comparable to CTC.
However, much additional material such as stcries and word studies are
added in books five and six. The pacinz {s indeterminate since each
child supposedly proceeds at his own speed, although MLS seems to be
slower than that of CIC. CTC may preseat secveral deductive patteras
simultaneously, but MLS will present only patterns. The MLS program tends
to present sounds in units. For example, the M rd and soft sound of ''¢'
and "g' are presented in sequence, the three sounds of "oo'" are in se-
quence, the three sounds of "es™ are presented in sequence. “Eu" and
Yew'" represcnting the same sounds are presented in sequence. There is

some review provided; 3t appears in large but irregular intervals.

Books seven, e¢ight, nine, and ten of MLS present many lessons in
reading., JSeveral, listed under "American Scene" have very practical ap-
plications such as reading labels, neurspapers, magazines, etc. There is
also extensive vocabulary - udy in "word study."” 1In addition, the following
topics, which may be considered word recognition skills are treated in
detail: book seven=-~compound words, prefixes and suffixes, syllabifics-

tion; and book eighte-synonyms, antonyms, and homonyms.

This review of the content and method of the programs provides a

)
E T(:t“wis for determining an appropriate domain for evaluation. This review
P e o | 135
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must also be placed in the context of the avowed goals and limitations of
the programs as presented by the publishers.

1. Both programs are intended for uge with ''non-pathological"
remedial readers. Only CTC is more restrictive with its
focus on readers with only "decoding' difficulties.

2. Both programs are intended for use with children in the middle
grades, i,e., five through nine.

3. Both programs are intended to be used by the classroom teachers.

4, Both programs lack detailed placement or diagnostic proce~
dure for use with the programs.

S. Both programs are introduced to teachers primarily through an
accompanying teacher's manual. Orientations given by sales
representatives are 30 to 90 minutes long and focus on explaining
the manual.

6. Both programs are designed to be supplementary, in that they
are not intended as the sole material to be used for reading

or language skill fnstructtion.
Instruction and the Schools

The bssic question which must be answered here is, are there any prop=
erties o7 schools which can mediate the influeuce of the instructional pro-
gram? Certafinly there is a none<trivial problem in specifying which proper~
ties are truly assocfated with schools as units versus simply aggregate
qualities of pupils in the schools. Correlations between average student
1.Q., say, and average teacher salary or education level, need not imply
a reductibility of one to the other. Important characteristics of neigh=

borhoods, which give rise to bothr average student 1.Q, level and to teacher

1
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salary level, can be sources of influence common to these conceptually
independent phenomena and therefore lead to non=-zero correlation between

themn.

Scriven (1967) makes the point that whenever a set of materials or
an instructional program is used in the classroom, the program itself is
not only realized, but is incorpPorated into the entire instructional
sequence which a teacher implements. Thus, the instructional program for

the students consists of the materials in the hands of the teacher.

Furthermore, the general instructional activity of teachers is a part of
the educational practices of the teacher's school or school systen.
Therefore, one would expect instructional practices of teachers to differ
in association witn relevant differences among schools. Finally, the
single, most pervasive property which can be associated with schocls is
its socioeconomic status as a unit. Primari!y financial,but also con-
comitant educational and occupational, attributes of the neighborhoods in
which schools operate cdetermine and constrain in various ways the

educational practices of the local school.

The fact that the MLS materfals were originally developed for use
in a2 midwest industrial towa which {8 noted for its poverty and illiteracy,
leads us to anticipate that this program méy have & greater effectiveness
in poorer rather than weslthier schools. Conversely, the CIC materials
are derived from materfals which have had a good deal of success in sub~
urban school systems., It appears to be a reasonable question as to
vhether CTC will be as effective as MLS in poorer schools, For both of
these programs, the possibility of differential effectiveness is based on

considerations of the practices and resources of the schools themselves.

In poorer schools, it is not elmply that they may have a larger numker of

10
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deficient readers,but it is that they have almost no resources, either

in staff or equipment, to deal with these remedial children. A single
visit to a wealthy school system can demonstrate the extensiveness of
resources availahle there for special problem students. These differ-
ences among schools make up significant behaviorai systems {n which new

materials are utilized.
Studen’. Characteristics and Instruction

The socioeconomic properties of schools, it has been mentioned, are
associated with the aggregate properties of students. The wajor inves=
tigations of socfoeconomfc status and educational variables hase considered
the individual pupil as the untt of study. Jensen (1969) stated, "The
relationship between SES and IQ consiitutes one of the most substantial
and least disputed facts in psychology and educatfon.'" Furthermore,
Whiteman and Deutsch (1968) found substantial correlations between socio=
economic status and reading performance. Their findings inciude the well
known substantial correlation between reading performance and 1Q, and
therefore, the concomitant jofnt association of these two variables with

SES. These results are all based on individual pupil characteristics.

Although it is conceptually problematic, it 1y fortunate on the prace
tical level that controls for SES properties of schools implicitly control
for SES properties of pupils. The conceptual problem centers around the
determination of which agent, achool ve., pupil,is the basic or jHrimary
vehicle for the iufluence of SES on program :ffectiveness. Hovever, again
on the practicat level, thiis conceptua! problem may in fact not be a rele-
vant problem. American society fs such that pupil and school, vie at least

a compon neighborhood, have highly simflar SES qualitfes. The ° ,.dficant
Q
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implication is that any instructional program, for use by classroom teachers,
will invariably be inserted into a classroom situation in which these SES
properties are jointly in effect. Thus, evaluetion of program efiective-
ness can yleld sufficient information by simply treating school=plus-

stude ¢ as a functional unfit, i,e, fgnoring the issue about w'ich is more

“{mportant."

There is an additional variable of students which is relevent here.
The variable of age, or more directly,grade of the student is important
because the materials are intsnded for use with children who are beyond
grade four, Such a wide dmain of use forces one to question thz uniforu=
ity of program effactiveness over grade lavels, In the flrst place,
deficient readers in the higher grades (above grade 6) have not only failed
more but may have developed quite different strategies for dealing with
their problem than “heir younger counterparts. Also, the effects of
repeated failure on attitudes and motivations of older students certainly
cannot be ignored in remedial instruction. Thirdly, the ccgnitive struce
tures which students bring to bear in new learning experiences certainly
should be expected to differ by grade level. Gagne (1968) has outlined
alternative ways in which these differences can arise and effect instiuc=
tional success, and Cronbach and Snow {1969) have desuribed a phenomenon

which is related to this issue. the Aptitude-by-Treatment Interaction (ATI),
The Population: Range of Application

It must be quite explicitly realized that the esseutial goal of com~
mercial materials evaluation is to investigate the effectiveness of programs

as they are normallv to be used. There are two pricary attributes of an

evaluation study in this regard. First, the '"trestment'" or prograum
O
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administration which is realized in the study must be directly related,
{.e., highly simflar, to the programs as they will be administered in the
normal, non-research setting. Second, the results of the research must

be applicable to as wide a range of potential consumers as possible.

These two facets of the inferential goals of evaluation were accom=
plished in this study by:

l. Simulating in the study, as thoroughly as possible, the normal
process of materials introduction and usages as obtains in the
comnerclal setting; and

2. Specifying a population of schools from which « true random sample
could ba drawn for participation in the study.

Both of these procedures are described in the procedure section of
this documnent. The point to be made here is that without both of these
procedures the results or inferences of an evaluation study will be of
limited value because:

1. The nature and conditions of program administration will not

Le the same, or highly similar, between research and actusal
usage;

2, The kinds of school/pupil milieus or situations in which the pro-
grams have certain effects will not be practically specifiable
and generalizable to potential consumers.

Sutmariz ng the above considerations for the evaluation of the MLS
and CTC remedial reading programa, the following decifsions were made
about the research design.

l. Randomization, i.e., true experimentation, would be used fov

progr.n assignment to c¢lassrooms.

ERIC 13
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2. The program materials would be studied (used) in actual classroom
situations, accompanied by the same procedures used by the publishers
with norma! consumers.

3. The socioeco: omic status of schools, and thereby pupils, would be
studied in relation to program effectiveness,

4. The grade level of students using the materials would be studied
in relation to program effectiveness.

5. True random sampling of schools from a specified population

(sampling frame) would be done.

O
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I1. Procedure

Design of the Study

The two remedial reading programs evaluated {n this study were the

Mott Semi-Programmed Series in Language Skills (MLS), and Crackimg

the Code (CTC). Both programs utilize the linguistic approach to reading
instruction and are intended for vse in the fourth through sixth grades
and up. The two programs differ in mode of presentation. The MLS employs
a programmed finstruction format for word-attack skills and comprehension.
The CTC, on the other hand, relies solely on teacher=guided word=attack
(decoding) exercises and utflizes prose~reading solely for practice.
Neither the MLS nor the CTC are claimed to be innovations i the teach-
ing of reading. Both programs involve principles (e.g., linguistic
approach and programmed format) present im other currently avaflable reade
ing programs. However, little research substantiating the effectfveness

of these principles has thus far appeared fn the literature.

The design of thfs study has two distinct parts. The first involves
the selection of the schools and classrooms for psrticipation in the study.
The second fnvolves the assignment of trestments or materials to the class-

room.

The classrooms actually used in this study were obtained by & process
of sampling known &s stratified random ssapling. From a listof 250
communities and Chicago neighborhoods published by the Chicago Association
of Commerce and Industry, the major incorporated areas (and neighborhoods

within Chicago) in the Standard Metxopolitan Statistical Area of Chicago

20
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were divided into three groups based on the median family income, average
home value, and assessed property valuation of each area. The three
groups were, for our purposes, labeled or defined as socloeconomic

levels high, middle, and low. Separately within each of these groups of
83 areas or neighborhoods, 18 areas were randomly selected for contact.
The goal was to obtain six areas at each SES level for inclusion in the
study. Fortunately, each area was served by a single school district,
and it was these concomitant echool districts that were contacted for

participation.

The second part of this study design involved randomly assigning
the treatment conditions to classrooms within each district. It was
generally the case that most schoolshave only two classroome at each of
the middle grade levels, {.e., fifth, sixth and seventh grades. Because
of our desire to use classrooms from the same school, and in gencral hav-
ing only two classes at each grade level, the design chosen involved
assigning only two of our three materials conditions {this includes a
control) within each grade within each school district. Since we wanted
to study the effects of both grade and SES on treatment effectiveness,
we adopted a plan for randomly assigning two treatment conditions which
balanced the influence of grade, SES, and treatment over each other.
The design is best represented by Table 1, and is a partially balanced
incomplete block (PBIB) design (Kempthorne, 1952), There are over 2500

§8 included in this study.
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The classrooms chosen for study were adminfstered our reading test
battery in the classroom &8 & group. The tests
were all group %ests and designed for administration by non-specialists
fn efither the field of reading or psychological testing. The battery
generally required three hours of classroom time for administration,
with a break given to the students about halfway through the battery.
Alt of the pretests were administered by staff members at the Industrial
Kelations Center. The posttesting was done primarfly by Industrial
Relations Staff, but approximately one-fourth of the classrooms were
tested by the classroom teacher. Care was taken to spread tte teacher-

tested classrooms over SES levels and treatmenta.

Three measurement instruments were used in this study:

l. The Yowa Silent Reading Tests"-Form CM
2. The Silent Recding Diagnostic Tests--Recognition Techaiqu. .

3. The Letter-Sound Correspondence Tests--Version II
Materials Presentaticn

The teachers who were randomly assigned to use either of the re~
medial materials were given 8n orientationt their respective materials
during the period ¢{ pretesting. Included 1s an outline followed by
the orientors in the general portion of the introduction to the research

which all teachers w2re given. (See Appendix A)
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TABLE 1

The Randomized Incomplete Block Experimental Dealgn

Grade 5 Grade 6 Grade 7
Class- Class~ Clags~ Class= Class-~ Clasg=
SRS 1 roca 1 room 2 room 1 room2  _ room 1 roog 2
ulstrice I Mott SRA Mott Control SRA Control
2 Mott SRA SRA Conty +* Mott Control
3 Mott Control Mott SRA SRA “Control
4 Mott Control SHA Control Mott SRA
5 SRA Control Mott SRA~ Mott Control
6 SRA L Contiol Mott Control Mott SRA
SBS 1I
District
7 Mott SRA Mot Control SRA Control
8 Mott SRA SRA Control Mott Control
9 Mott Control Mot t SRA SRA Control
10 Mott Control SRA Control Mott SRA
11 SRA Control Mott SRA Mott Control
12 SRA Control Mott Control Mott SRA
SES IIl
District
13 Mott SRA Mott Control SRA Control
14 Mott SRA TRA Control Mott Control
15 Mott Control Mott SRA SRA Control
16 Mott Coutrol SRA Controi Mott SRA
17 SRA Control Mott SRA Hott Centrol
18 SRA Control Mott Countrol Mott SRA
Q
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The main emphasis {n the materials orientation given to the teachers
was a description of the materia.s, how a teacher was to use the materials
and, most {mportant, a review of the teachers' manual and how it was to be
used. It was not one of the goals or practices tc present to the teachers
a theory or new concept of teaching reading to poor readers. Our wmain goal
was to get the teachers {nto the manuais and help them with questions. It
was expected, or hoped, that the manuals would carry the primary burden
of teacher imstructions. We stressed to the teachers tha: they were to
contact us if they wanted sssistance and also that we would follow-up with
them in January. Finally, since no placement or diagnostic procedures
accompanied the materials, the teachers were ifustructed to use the materials
with any student they decided, by whatever means, might benefit from the

instruction.

D s aant D R
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I11. Results

The nature of the assignment of the reading materials to students in
thia study waa bassed on the classroom a8s an aduiniatrative teaching unit.
The grouping of students into classes for instiuction will ususlly be
reflected in similar performance among children in the same class. This
similarity of performance of students, as grouped by classrocms, must be
directly accounted for in the analysis of the effects of the programs
being studied. Thus, instead of there being 2,500 observations for
analysis of program effects {n this study, i.e. the number of pupils
measured, there are oaly 124 cbservations, i.e. the number of different

classrooms actually measured.

Wiley and Bock (1967) provide relevant data as well as a rationale
for treating the classroom as & unit of analysis, and the reader is
referred to that paper for a more thorough elaboration of the strategy.
The primary goal of the analysis reported here ia to assess the perfor-
mance effects of the two reading programs. There are four general as~
pects of the reeults presented here:

1. Description of the measures;

2. Distribution of program usage;

3. Analysis of program effects by independent variables,

e.g. main effects and interactions
4, Anslysis of program effects by dependent variables, e.g.

over skills.




O

ERIC

Aruitoxt provided by Eic:

- 25 =

1. Description of the Meagures

The standard deviations and reliabilities for the following six
scores are based on the pooled within-classroom variability, e.g. the
student's score minus the average for his classroon. These are presented

iu Table 2.

2. Distribution of Program Usage

In the procedure section, it was pointed out that the classroom teache~
ers were assigned one of the two reading programs. They were free to
determine the extent of use of the materials in their own classroom.

This teacher option resulted in the frequencies of actual student parti-

cipation in the programswhich are presented in Table 3.

These frequencies show two phenomenon. First, there is a greater
usage of materials in the lower economic group than in the higher, a not
too surprising result. Second, there is a greater use of the Mott (MLS)
materials than the SRA materials within similar classroom categories.
T!.is may have arisen from the apparent differential participation of the

teacher in using the materials, with the MLS being semi-programmed.
3. Program Etiects=Overali Multivariate Comparisons

The preceding data on the differential usage of the program materials
does not in {tself complicate analysis of performance differences. How=
ever, the fact that for both groups of program classrocms there were
some students within individual classrooms who did not use the materisls,
while some students in the same classroom did use them, is somewhat problem-
atic. The use of the classroom as a unit of analysis for comparing
program effects usually reets on the fact that all of the students {n the

classroom are treated similarly with respect to the instructional

20
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TABLE 2
STANDARD DEVIATIONS AND RELIABILYTY COEFFIGIENTS

OF THE RESPONSE MEASURES

Number of
Pretcst Posttest Items
S.b, o S.b, T xx
Letter=to-Souad T<st 8.55 .872 7.78 .858 50
s&llabication & Root Word 6.52 .842 5.88 .331 54
Tests
Sound~tn-Letter Tests 11.50 «86% 10.53 «884 120
Paragraph Comprehension 10.01 «873 11.37 «900 90
Tests
Vocabulary Teats 6.49 759 7.11 .805 54
Sentence Meaning Test 3.51 .532 3.96 710 27

ERIC o




TABLE 3
NUMBERS OF FUPILS WHO RECEIVED THE MATERIALS
FOR EACH GRADE IN £ACH

SOCTIORCONOMIC LEVEL

SES  GRADE Mott SRA
5 S 5 S N
3 6 o 1 I DI ¢
7 e e 4 _ . _ I -
Sum 85 33
5 o e e o F S - x
2 6 oo 64 - 1 Y- X S
7T ool - S |- S
Sum 186 140
5 oo a0 ___
3 6 e 58 e L 50
7 o L R S, 62_
Sum 222 132
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programs being studied. This i¢ not the case here. An analysis which
dld, neverthelees, average the acores of all atudents within a classroou,
and thereby ignored actual usage patterna, could obscure the detection

of actual program effects.

The anaiytic prccedure which was chosen here attempted to incorporate
both the classroom as the basic unit and the fact that there are within
classroom treatment differencra. The technique used to do this fnvolved
doubling the number of measurements for each classroom. The two seis of
measures asgsociated with each classroom concisted of the pre= and posttest
averages for, first, the group of studeats who did not receive the instruc=

tional materials and, second, the grovp of students who did receive the
materiala. Thia results in a 24 element response vector for each class~
room, made up of the six reading scores for both pre~ and posttests each

for both treatment sub=groupa within the classroom. This allows for the

fact that the performance of the two groups of students are correlated as
a reault of their being in the same classroom. Tests of significance in
an analyeis of variance will thereby not be invalidated because the arror
covariance matrix can reflect the intraclaas correlation among the sub=-

group scores,

There are two facets of the program effects which can be readily
examined uaing this arrangement of the data. The firat involves comparing
the performance of only the students who received materials across class~
room factora, e.g. grade or SES by program type interactions. The

second set of comparisons involves examlning the within claasroom differences
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between the treatment subgroups and studying the relative differences

over classroom factors.

The multivariate F=ratios for the ANOVA corresponding to various treat-
ment effects are presented in Tables 4 aud 5. The incomplete and par=
t{ally balanced nature of the reseurch design renders the effects aore«
related. The order in which the Feratios are parformed, since the size
of the mean squares ate effected, is important. Also, there are a dif-
ferent error terma for various 3ources of variance. The following struc~

ture was used for tte ANOVA here. All terms are basad on the elimination of

preceding sources of variance.

Soyrce df
Grand Mean 1
(A) SES 2
School (error for A) 18
(B) Grade 2
School x Grade (Lin) (error for B) 18
{C) Treatment 2
School x Treatment (error for C) 18
(D) SES x Treatment (MLS=SRA) 2
Grade x Treatment (MLS=SRA) 2
SRS x Grade x Treatment (LMS~SRA) 4
Residual (error for D) 43

Table 4 shows the F-ratios for the vector contrasts of posttest messures,

cortected for pretests, for the MLS versus SRA program comparisons.
Single degree of freedom comparisoas are presented rather than pooled tests.

The last F-ratfo, SES (Quad) x Grsde (Quiad) x Program, is foundt> be
O
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significant. This would imply that the comparative effects of the
programs depends on the Grade and SES levels of the classrooms in which

the programs are used. This will be examined in more detail below.

Table 5 shows the F-ratios for the vector contrasts based on the within

classroom subgroup differences in posttest performance, adjusted for
the pretest differences. This table fundicates that only the overall

program differences are of importance to performance.

31
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TABLE &

MULTIVARIATE F-RATIOS FOR COMPARISONS OF

PROGRAM PARTICIPANTS USING PRETESTS AS COVARIATES

source E =%
Program : 3.534 Yok
SES (lin) x Program . 0.691 NS
SES (Quad) x Program 0,521 NS
Grade (Lin) x Program 0,384 NS
Grade (Quad) x Program 0.746 NS
SES (Lin) x Grade (Lin) x Jrogram 1.649 NS
SES (Lin) x Grade (Quad) x Program 1.505 NS
SES (Quad) x Grade (Lin) x Program 0.531 NS
SES (Quad) x Grade (Quad) x Program 2.709 *A

(1) df = 6,43 for each F-ratio
(2) * = P05

** = pl .01

ok w pLL001

NS = Not significant
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TABLE 5

MULTTIVARIATE F-RATIOS FOR COMPARISONS OF WITHIN

CLASSROOM PROGRAM VS, NO PROGRAM SUBGROUPS ON

POSTTEST MEASURES, PRETESTS AS COVARIATES

§ourcg

Prcgram

SES (Lin) x Program

SES (Quad) x Program

Grade (Lin) X Program

Grade (Quad) x Program

SES (Lin) x Grade (Lin) x Program
SES (Lin) x Grade (Quad) x Program
SES (Quad) x Grade (Lin; x Program

SES (Quad) x Grade (Quad) x Program

F=-Ratio

3.753
0.394
1.300
1.120
1.187
1.021
1.184
1.031

1.312

NS

NS

NS

NS

NS

NS

NS
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4, Program Effects-By Skill Measures

The multivariate tests presented above provide an assessment of
the effects of certain factors on the ehNcire vector of measures. This
can be taken as the initial evidence of nroteworthy differences which can
be further examined by means of the univariate F tests, which are presented
in Tables 6 and 7. These tables summarize the analysis by simply indicat-
ing, for each rgource of variance and for each measure, the outcome of the

statistical tests.

Tables 6 and 7 present the corresponding univariate results of the
two multivariate analyses presented above. These results are presented
simply {n terms of whether or not a variable has a significant F-ratio,
ignoring the overall sultivariate FP-tests. It is clear th~t there are
some single variable tests which are significant even though the multi~

variate tests are not significant.

Figures 1 through 12, {n Appendix B, present the plots of the average
clagsroom performance on these two sets of measures., These plots are
of the posttests, corrected for pretests, {.4. the residuals which the
analysis of covariance F tests are based on. This I{nformation is useful
in examining the ndture of the univariate tests presented ir. Tables 6 and

7.
1V. Discussion

The primary purpose of this research has been to demonstrate the

application of sn approach to summative evaluation. The development of

ERIC
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the evaluation design involved choosing certain variables, e.g. grade
level and socio~economic level, which might effect the performance of
classrooms in which the curriculum materifals were used. The i{ntention of
this design is to provide information which school peraonnel can use {n
deciding which of many porsible materials might yield maximum learning {n
thei{r school system. The results of the dsta analysis presented here do
indicate certain inferences about program effects. Theae results, be-
cause of the study desig., should extend, on the average, to schools iu
and around Chicagoe and to the tcaching circumstances which prevail in

such schools,

One &spect of the results which are relevant to choosing belween the
programs used {u this ev~luation are those comparing the program groups
only (Tables 4 and 6). The high order mltivarfate {nteraction effect
fmplies that decisfons shou.: b2 wide based on the economic charactarise-
tics of the school as well as cor~tderation of the grade {n which the pro-
gram might be used., Furthermore, the uniieriate F-tests, correspoading
to thic gource of variation, suggest that the performance varisbles of
sound-tc=letter knowledye aud sent~-te meaning knowledge are effected
most, Figures 1 and 6 indicate ti.e complexity of the relationship among
these factors. For example, {n SES II, the SRA program {s superior in
grade 5 but not i{n grade 7, while the spposite relation holds in SES III.
Because of such signif{cant reversals in performance, simple decisions

about "which program is cuperior' seem infeasible.

The use of multiple measures of performance focuses attentica on the
variable nature of programe ffects. Several of the univarfate F-ratios
are aignificant for interaction components, as present.d in Table 6.

This appears to be a quite {nstructfve result in terms of the declsion

3¢
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practices often followed. Programs do not have single effects but

multiple ones. The issue for the decision maker therefore entails

choosing the target variables which require curriculum materials, e.g.

the cognitive goals of instruction. Given these, phrased as analytically
precise as possible, then data such as presented here are weful. The

simplz model; presented on page 5, of the hierarchy of reading skiils coulsd
be used to develop priorities among chofces baged on the statistical

results, Por example, ratlier than considering the programs to be essentially
simi lar vecause of the lack of significant differences on the comprehension
tcasuce, emphasis can appropriately be g’ ven to the sound~tnelatter skill

effects asscciated with the programs.

Such diversity of effects over variables can also be seen in Table 7.
The information to be gaiued by examination of these program vs. no pro=
gram differences within classrooms concerns the relative advantage of
having & remedial program at all. For these measures, a negative sign
indicates the program subgroup i{s superior in performance, after pretest
differences have been adjusted for, relative to the no-program subgroup.
For exauple, the sound~to-letter skill measure shows the MLS to have a
greater net eff?ct than SRA in SES 1 grade 5 but not grade 7, which is
reversed in SES III. Again, this is the kind of skill which appears

important in remedfal reading instruction.

Although there are indications of SES related differences in program
effects, it is somewhat surprising that there are not more striking
défferences. An explicit goal of this design and analysis was to réndom=
ly sample schools based on known ecenomic differences and to restrict

the level of analysis to the classroom as the basic unit. It may be that
O
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studies of SES effects on hehavioral phenomenon have been somevhat mis~
leading as to the size of such effects. If schools are chosen for their
extreme poverty and racial composition and the within classroom rathcr
than between classroom variability is used as the error variance estimator,
quite different results will obviously arise, Careful attention to design
issues appears necessary for objective and rigorous evaluation to be

achieved.

O
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Appendix A

RESEARCH ORIENTATION

Hello, my name is _ and I'm on the Rescarch Staff

at the University of Chicago and this 1is also of the

Uaiversity of Chicago.

Today, we will be teiling you about our research stuly of remedial

reading materials and also how to use these naterials.

Your principal(s) and superintendent have shown a deaire to have
your classes participate in our study. We are teeting your children

now, as yuu know.

After 1 tell you about the design of the study, we will talk about
how the different materials are used. Before I begin telling you about

the study, are there any questions?

We will be together for a little over two hours.

TELL ABOJT STUDY:
1. Community list
2. Random selection by SES level

3. Comparison of Mott with SRA with Control

4, Also, look at developmental trend or unequal
successfulness of material depending on age
5. SES by grade by materials
6, Stress complete random assignment (selcction of school
and classrooms and assignment
to treatment)

7. Post test {n May -
40
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THINGS THAT APILY TO ALL TEACHZRS:
We are not evaluating you, we are evaluating the materials and your
classroom wili be one of thirty-six using a particuler method.

The two sets of material are supplementary, f.e., they do not replace

your basal material.

Who in your clags will ute this material is up to you:

You should decide who in whatever way you wouid por-

mally decide to whom you will give extra help or
special work.
The tests we are giving are only for research purposes and not
diagnosis or assessment of who is remedial.
When you will start any student in this material is up to you:
Do this in whatever way works best for you and the students.
How much any student will use the material is up to you:
You can put some students entirely into this material until
they are through it, or give it to them in addition to the
basal work, or alternate between the two.

Key point is that business as usual, simply use these materials with

problex students who would need special work anyway.

We are beginning each classroom with five sets of s:udent materials.
when you sce that you will need more, simply notify us how much more you
will need and we will send it to you. Do this by calling or writing to:

Mrs. - 753-2025

EvaiuArtion Research Division
Industrial Relations Center
1225 E. 60th Street

Chicago, Illinois 60637
O
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Tell hor your name, school and its address and how much of what material
you will need.

We wil) countact all of the teachers using materdsls during December in a
foliow=up on any difficulties that you may have had using the material.

The only requirement, as far as we are concerned in using the materials
is that if you are goirg to give any student any special extra (beyond the
basal) help, we ask you to first use these materials with him. That is,
no matter what else you do with your slow regders, vie ask that you start them
in these remedial materials (to whatever extent you feel is appropriate).

If these materials do not work with some st.udeats after real effort, then,

of course, discontinue their use of them.

In terms of the tests we are administering, we do not want to tell
you what tests they are until after our post=test. The test resuite will
be fed back to the school, though. We do not want -0 add anything out of
the ordinary to how students are handled here,

Also, please do not actively %ry to find out what each other is doing
(across methods==not within methods). This may contaminate the purity of

the comparison,
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Figure 3,

Program Posttest Means Adjusted for Pretests
for SES x Grade x Treatment: Sound=-to-Letter
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Program Yosttest l'eans Adjusted for Pretests
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Figure 5.

Program Posttest Means Adjusted for Pretests
for SE5 x Grade x Treatments; Vocabulary
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Figure 6.

for SES x Grade x Treatment:
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Figure 11.

Program Posttest Means Adjusted for Pretests
for SES x Grade x Treatment: Vocahulary
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