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Preface

American concern with equality of educational opportunity in the 1950's

60's and the inception of massive Federal support for education with the

Elementary and Secondary Education Act of 1965 btoughtjinprecedented attention

to educational evaluation. Federal funding required the follow-up of special.

programs and added "accountability" to the vocabulary of education. School

programs, however, failed to produce gains in student achievement as measured

by traditional tests, and the demands for accountability, fanned by the cur-

rent,fiscal climate, have intensif4& Today, educational systems must dem-

onstrate that students are achieving or that programs can be Modified to in-

crease achievement irrespective of budgetary strictures.

Many educational researchers have become increasingly critical of the

estimates of student achievement and resource utilization used in program

evaluations. Legitimate productiv,ity analyses of school programs cannot be

implemented without accurate, comparable measures of student achievement on

the one hand and the actual use of program resources on the other.

As a consequence of these considerations, the Bureau of School and

Cultural Research of the State Education Department has directed its research

and development efforts toward more appropriate and sensitive testing instruments

and the adaptation of productivity analyses to school programs. Specifically,

the bureau has developed an accurate, sensitive, and economical system for

measuring literal comprehension, a basic skill in reading programs, and has

conducted a pilot study of the feasibility of productivity analyses of read-

ing programs. Both activities are described in this report. In addition, a

statewide survey of productivity in reading programs is proposed.

Organization and Brief Summary of the Report

O
The first half of this report is'concerned with the measurement of student
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achievement in reading comprehension. yollowing the Introduction, which

places the measurement of student achievement and program resources in his-

.torical perspective, there is a brief critique of standardized, norm-refer-

enced tests of student performance in reading. The bureau argues that school

districts need reading tests that are sensitive to instructional treatments

rather than more global measures of reading ability. The hallmarks of an

appropriate test of student achievement in reading comprehension are dism

cusped. In the section, New Measures of Student Achievement, comprehension

per se is first defined, and then a multiple-choice cloze testing system is

presented as an accurate, appropriate, and economical means of satisfying

several evaluative needs of school districts.

In the next section of the paper, Bompirical Investigations to Date, the

measurement of program resources is discussed. The measurement of resource

utilization in units of time is offered as the most accurate, useful assess;-.

ment of program resources. In a pilot study of the feasibility of produc-

tivity analyses of reading programs conducted in the spring of 1974, the

bureau demonstrated that it is possible to gather large quantities of data

about the allocation of instructional time in reading programs. In addition,.

the study indicated clearly that criterion-referenced tests are more sensi-

tive to the allocation of instructional time than traditional, norm-referenced

tests.

Finally, in.the Conclusions 711.0rojected Research, the work of they

bureau on the measurement of student achievement and program resources and

methodology in productivity analyses is summarized, and a statewide survey

of productivity in reading programs' is proposed.

The Technical Appendix

The bureau has developed a detailed Technical Appendix to supplement

»iv-
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the main report. The Technical Appendix is avaiLahle on request from the

Bureau of School and Cultural &search.
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Introduction

The beliefhat education directly and posi vely ffects the quallty

of life of the citizenry, and thereby the quality and vitality of the nation

as a Whole, is deeply rooted in the American consciousness. It is at least

as old as Thomas Jefferson's "Letter to John Adams"1 where the relationship .

between education and the state is clearly formulated.
2 Believing that a

free state demanded an enlightened body politic, Jefferson recommnded public

funding for 3 years of schooling for all free citizens and higher edu-

cation for those students with intellectual promi4e. To Jefferson, public

education at the elementary level meant skills acquisition -- reading,

and common arithmetic--basic skills that' would allow the citizenry to gain

information and, hoAfully, to use it rationally in the improvement of the .

common weal: Beyond that simple triumvirate of educational skills, Jefferson

clearly implied another aspect of education, socialization, when he stressed

the use of both skills and information. Since Jefferson's time, publicly

financed schools and their programs have certainly proliferated, but the

American people"have clung tenaciously to that original commitment to skills

acquisition and socialization. Few public schools stray far from those

broadly conceived educational goals without hazarding a public protest.

But Jefferson's expectation that public education would improve the

economic, social, and intellectual lot of the citizens'is an enormous burden

for a modern educational system to bear. If disadvantaged citizens are

1Thomas Jefferson, "Letter to John Adams" (October

McMichael, et 'al. (eds.), American Literature, Vol. I

Publishing Co., Inc., 1974), p. 485.
2The belief actually predates the formation of the

Nation. The Plantation at PlymOuth, for instance, long before Jefferson's

time, maintained a system of "public education," albeit largely religious in

nature.

28, 1813) in George

(New York: Macmillan

State of Virginia or the

8



educated at public expense and yet remain disadvantaged, the fault is usually

ascribed to the quality of the education they receive rather than, say, to

the socioeconomic system at large. But the very notion of quality in edu-

cation introduces the difficUlt problem of measurement which has racked the

educational system for the last 20 years. How do you measure quality

in an educational program? And, to a public that has grown increasingly

chary with its funding, how do you measure cost-effectiveness? As long as

the measure of quality was restricted largely to school resources (often no

more than adequate facilities), the public belief that education contributed

to the improvement of life in the nation remained undisturbed. The expense

of public education seemed justifiable.

In 1954, however, the Supreme Court shattered that crude measure of qua-

lity--facilities--if not the assumptions upon which it was based. In Brown

v. the Board of Education, the court ruled that facilities could not possibly

be separate and equal. Disadvantaged peoples, who first found free access td

public education following the Civil War, were still not participating in the

economic and social well-being of the nation. The court seemed to reason

that the fault must lie in the quality of their education. the ruling was,

in effect, an attempt by the judiciary to formulate a public policy about

the relationship between the quality of the entire educational experience and

the quality of life in the nation. The measure of that relationship introduced

by the Codrt, racial balance, was starkly quantitative even if it ignored other

aspects of the school system. Ten years later, 98.9 percent of the Negro

students in 11 southern states were still attending all-Negro schools and,

therefore, as measured by racial balance, still not receiving a quality educe-

tione In 1964, Congress set out to collect data to force compliance with the

k law. The public trust in the ability of education to improve the quality of

personal and national life was intact if not heightened by these events.

C.
1 -2-
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The Civil Rights Act of 1964 commissionied a survey to determine thk,

"lack of availability of equal'educational opportunities for individuals by
*

reason of race,-color, religion or natural origins." The' effect X05 Brown uN..,

the Board of Education, then, was to force Congress, if not the:educational

IL
,

system, to confront the d fficult problem of measuring quality in education.

4)

The survey -used some of the most sophisticated measurement devices and anlyt-

.

ical methods available at the time, and the ensuing report, Equality of Eihr

cational Opportunity (hereinafter called the Coleman Report), was an attempt

to provide an accurate description of school resources and to estimate the

effect of those resources on student achievement. Coleman_concluded that the

study "has had its major impact in shifting policy attention from the tradil

tional focus on comparison of inputs (the traditional meesures of school quality
1

used by school administrates: expenditure, class size, teacher

salaries, age of building and equipment, and so on) to a focus on output, and

the effectiveness of inputs for bringing about changes in output."
4

But the.

results of the survey were wholly unexpected: there apRared to be almost

no relationship betWeen the quality of the school and student achievement.
5

Jr

Major reanalyses of the original data have both confirmed and denied the find-

. ings. To the public, the report seemed to indicate that schools did not

affect student achievement a great deal, and the easy trust between the

citizenry and the educational system was seriously disrupted for the first

time since.Jefferson proposed,publicly financed schools.

3R. Gordon McIntosh, ft al., eds., "Introduction," Equal Educational

Opportunity (Cambridge: Harvard University Press, 1970), p.3.

4James S. Coleman, "The Evaluation of Equality of Educational Opportunity"

in F. Mosbeller and U., Moynihan (eds.), On Equality of Educational Opportunity

(New York: Random House, 1972), pp. 149-150.

5Frederick Hosteller and baniel P. Moynihan, A Pathbreaking Report" in

Equality 22. cit p. 15:

-3-
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Costr ffectiveness immediately became an ,istue: were the public expen-
c

ditutes under tle_TA the Elementary and=Secondary Education Acts and the.
/

.

Headstart projects ill-advised? Was there, in fact, any relationship between

the quilitiof expensive school resources and the scholastic achievement of

the students? "The Coleman Report, its progeny and the stream of negative

1 Title I evaluations have gradually eroded the assumptions underlying compen-

satory policy"
6 and "comforted those who would reduce the resources allocated

to education."
7

The Coleman Report, however, ran couhter to intuitive asdtimptions about

the effect of schooling. (If a child never went to school, how well would he

perform on a 12th grade New York State Regents Exam in Physics? How would

this child's performance compare to the peilo nce of a student who majored

in science and never missed a day of school fr m kindergarten to 12th grade?)

Recent critique's of the Coleman Report have focused on the measure of student

achievement used in the report: was it a measure of "achievement" or rather

of "aptitude"? (Schools can hardly be held responsible for aptitude.)
8

The

difficult problem of the measurement of program resources and student achieve-
*

ment has in fact become on3of the major areas of educational research since

the, Coleman Report. "Prior to 1964, for example, no more than a few hundred

thousand dollars were spent annually on educational program evaluation. But

by 1970, the Federal Government was spending some five million dollars a year."
9

6David K. Cohen and Michael &Garet, "Reforming Educational Policy with
Applied Social Resgarch," Harvard Educational Review, 45 (February, 1975), p. 23.

7David E. Wiley and Annegret Harnischfeger, "Explosion of a Myth: Quantity
of Schooling and Exposure to Instruction,Major Educational Vehicles,"
Educational Researcher, 4 (April, 1974), p. 7.

--41Schools do, of course, affect aptitude, but not in clearly definabl.e ways.
Inherited abilities are not easily separated from abilities that are influenced
by environment.

9Cohen and Caret, 112. cit., p. 18.
4

-4-



How can the productivity of essential school programs, like reading,

which consume Nast amounts of Federal and state funds,
10

be measured? More

to the point, in light of recent criticism of the educational system, how can

productivity be measured in terms of cost-effectiveness? The problem of

measurement in such a productivity analysis is twofold: (1) how to measure

program resources in 'terms of dollars per hour per student, and (2) how to

measure student achievement in terms of course content and objectives. Solu-

tions to these two measurement problems would make it possible to determine

the information and skills acquired during a given period of time, knowing

the cost of each unit of time. Program efficiency would be a measure of the

ratio of achievement to time spent. Student achievement could then be maxi-

mized by manipulating program resources in comparison to achievement. With

such a continuous productivity analysis, local program managers would.have

unprecedented cost- and efficiency-,control over their own programs to the

benefit of students, teachers, the educational system iu general, and, of

course, the public at large.
O

Most attempts to measure program resources heretofore have ignored a

major contributor to student achievement, namely the actual quantity of

schooling. And yet no other aspect of school resources is so easily subject

to measurement or quantification. The obvious exceptions to the general

..tendency to ignore quantity of schooling as measured by units of time are

the economists, like Kiesling,
11 who traditionally use measures of time in

10Riverside Research Institute, for instance, has recently estimated that

New York State alone "spends at least a billion dollars a year on reading

related instruction." Design Concepts for a Measure of Effectiveness in

Reading: A Feasibility r)tudy, prepared for tat NUTITarState -Education

Department (September, 1973), p. 1.
11flerbert J. Kiesling, "Input and Output in California Compensatory Educa-

tion Projects," RAND Corporation R-781-CC/RC, 1971.

-5



productivity analyses. The importance of measuring time was also noted by

Carroll 46r1Y in the 1960's when he devised a model of school learning with

the actual .amount of time spent in learning as the major determinant of stu-

dent achievement.
12

More recently, Bloom
13

and Wiley and Harnischfeger

have extended Carroll's model by incorporating school, ether, and student

characteristics (e.g., teacher sex, student age, and instructional materials).

When such a generalized model is refined and applied to the complexities of

aloarticutar instructional' prOgram, however, the investigator has to measure

the actual minutes per week that an individual student is exposed to every

instructional mode within the program (e.g., whole-group, individualized

and paid-aide iriStruction).

Before such data about the quantity of instruction and other program

resources can be related. to student achievement, however, the difficult prob-

lem of developing an accurate measure of student achieveMent that is directly'

related to the objectives of the instruction must be solved.. Considerable

44.
research has been done since the Coleman Report on the Measurement of student

achievement in reading. A clear distinction has been made between tests

Which measure student aptitude-and tests Whichheasure student achievement.

The productivity analysis described in this'paper compared the sensitivity

of a.traditional norm-referenced test to the sensitivity of an experimental

criterion - referencedtest as measures of student achievement. The pilot

' study and the experimental test resulted in a clear conception of what a test

must be like to measure student achievement in reading. The Bureau of School

12John B. Carroll, "A Model of School Learning," Teachers College Record,
64,9.963), pp.. 723-733.
1 B.S. Bloom, "rime and Learning," American Psychologist, 29 (September,

1974), pp. 682-688.

6

14wiley and Harnischfeger, 2.2. cit.,. pp. 7-12..

3
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and Culturhl Research is currently developing such a test for field - testing

this 4p.ring and fall. When validated, the achievement test will be combined

with' accurate measures of program resources to study the productivity of

read ing programs in New York State.

;

...
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Traditional Measures of Student Performance

As noted in the Introduction to this paper, producti10.ty analyses of

reading programs depend upon accurate, valid measures of student achievement.

With rare exceptions,
15

however, major evaluations of reading programs have

relied on standardized,:norm-referenced tests like the California or Metro-

politan Achievement Tests to measure student achievement (program output) in

reading comprehension. Though standardized, norm-referenced tests certainly

have a place in educational testing,
16

there are at least five, critical pro-

blems in using them to measure student achievement in reading comprehension:

(1) they are rigid in format and costly; (2) they are not objective enough

in construction to be reproducible; (3) the scaling properties of the tests

make the scores difficult to interpret; (4) the tests are insensitive to

individual gain or growth; and (5) they lack validity as a measure of compre-

hension per se.

FOiracIt

Commercial firms design and develop most of the standardized, norm-

referenced tests that public school Systems depend on. The design, construe-
,.

tion, and validation of these tests is time-consuming and requires consider-

able.: expertise (as well as what some commentators call "artistry"
17

)g-so they

are, of course, expensive testing instruments.

Part of tie salability of these costly tests lies in their format: they

15
Notably Lee H. Hansen and Karl D. Hesse, A Pilot Reading Literacy Assess-

ment of Madison Public School Students: Final Report (Madison, Wisconsin: The
Madison, Wisconsin Public Schools, The Department of Research and Development,
1974).

16Primarily as predictors of academic success.

F.B. Davis, Educational Measurements and Their Interpretation (Belmont,
Calif.:. Wadsworth, 1964), p. 262.
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come in pre-assembled packages that are easy to administer. But it is pre-

cisely that inflexible format which is the source of their limited utility

and. as a consequence, their enormous hidden costs. The rigid format, for

instance, containing only a fewparallef test forms, permits only one simple

evaluation design, a pre- and a post -test. Moreover, because the pre-pack-

aged tests cannot be taken apart and reassembled to construct a test of appro-

priate difficulty for an individual"ttudant or a particular group of students,

standardized, norm-referenced tests yield only an imprecise measure of achieve-

ment. (In order to measure student achievement'in reading accurately, the

test administrator must assign the student to a test form with a level of

difficulty which is very close to the student'-s actual level of reading

achievement. The more the test varies,in difficulty from the student's actual

reading ability, the more impiaase the measure of that ability.) Since

standardized, norm-referenced tests are inflexible in format, since they

contain few parallel test forms, and since each form cove s many s of

difficulty (e.g., a 4th grade student May face 10th grade reading matesAals),

it is nearly impossible to'measure an individual student's reading achieve-

ment accurately. Rigid test formats, then, are not only inherently expensive,

but they prevent school systems from implementing satisfactory evaluation

designs.

Objectivity

To be useful in-measuring reading achievement as part of a productivity

analysis, a test, must be objective enough to be reproducible. That is, sev-

eral test writers working independently with the same corpus of materials

must be able to produce essentially the same test. What this means in prac-

tice is that test writers, while selecting the materials to be included'in

the,test and writing questions about those materials, must follow a detailed,



explicit rules system what like a computer program) which radically lim-

its the opportunity to ma e subjective decisions based on personal biases and

idiosyncrasies. Several advantages are gained by such objectivity: (a) if the

test is reproducible, there is an objective basis for claiming that two dif-
0'

ferent forms of the test should have the same label (e.g., "reading,compre-
,

hension"); (b) it becomes possible to examine otherwise arbitrary claims about

what the test actually measures, for its genesis is public and traceable; (c)

'it also becomes possible to compare the results of two different tests in

relation to the reading skills being measured; apd (d) different forms of the

same test can be used to monitor reading development over short periods of

time.

Unfortunately, test development procedures for standardized tests.of

reading comprehension fall far short of this kind of objectiyity. Publishers

have developed a careful, traditional procedure for constructing standard-

ized tests, but subjectivity is apparent at every stage of the process. Test

writers begin, for instance, by developing an outline of, the infOrmation

the test will cover.', But since "the outlining procedure is ill-defined, it

is difficult to verify that an item measures the content claimed by the

label.
18

Once the content is selected, the test writer-is constantly

making subjective decisionssabout which questions to write. Some questions

are rejected as too easy; others are too difficult, or too wordy, and so on.

The result, as Bormuth has'commented, is that the test writer is "implicitly

designing the test" as he goes along, "but doing so in a manner that is not

open'to inspection and ..; review." 19 Perhaps it is precisely the relevant

18
John R. Bormuth, On the Theory of Achievement Test Items (Chicago:

The University of Chicago Press, 1970), p. 12.
19
Ibid., p.13.

-10-



course content that is present in the final form of the test, but the sub-,:

stantial lack of objectivity makes verification impossible.
, .

Scaling Properties

To be useful in measuring gain or cost-effectiveness, an achievement

test must produce scores on a scale with equal intervals and a meaningful

zero point. A ruler, for instance, is a measurement device with equal

intervals and an absolute zero. An inch at either end of OurmAltill.

ari inch, or an inch in linear space is equal to my other measure of one

inch in linear space. But part of the "meaning" of that measure of one inch

is the possibility of .ep/ length or no inches. The interval: of one inch

is an absolute measure that does not need to be transformed lor comparison

with abother measure in inches. Once a test is developed to measure gain

on a scale with equal intervals and a meaningful zero point, it becomes

possible to interpret the raw scare at atrue quantitatkve measure of gain

'Ig.gpowth within individual students-over a period of time.

In addition to equal interval scaling and a meaningful zero point, a

useful test development procedure must be bated on person-free item calibra-

tion and item-free person measurement. Such a procedure would result in

test scores that could be interpreted in terms of an absolute scale (person-

free) rather than in relation to the particular students who took part in

the original calibration of the test. The procedure would also produce test

scores,that would not be dependent on the particular items used on the test

(item-free). Person-free and item-free tests in reading comprehension would

result in a measure of achievement on a scale from "little ability" to "maxi-

mum ability." Interpretation of raw scores would'be referenced directly

to this equal interval, meaningful zero,scale. Equivalent and parallel test

8
.611-



forms could then be assembled for accurate, periodic testing. School dis-

tricts could compare the effects of different educational treatments on in-

dividual students or groups of students, and cost-effectiveness studies, would

be feasible.

But norm-referenced tests do not have these scaling properties. Instead,

test scores are referenced to the particular group of students used to'norm

the test. The estimate of reading ability these tests produce is dependent

upon particular people and the specific content of the test. Comparisons

between test scores on different forms of the test are made difficult, in

part, because the contedtof.the two forms is not comparable. Raw scores can-

not be interpreted because there is no meaningful zero point and no equal

terval scale.. Standardized, norm-referenced tests, therefore, cannot produce,

accurate measures of achievement and cannot be used effectively to evaluate

reading programs.

Sensitivity;

Rather than assessing gain within individuals, standardized norm-refer-
,

enced tests are designed to "measure the stable, between-individual differences'

that traditionally have been of primary interest to psychological testing.
"20

The design principles of such tests, that is, are psychometric (rather than

4?
edumetric

21
);'they deliberately maximize individual differences. For example,

questions that most students answer either correctly or incorrectly are elim-

inated from the tests in the experimental stages. The most efficient question,

for purposes of differentiating between individuals, has a passing proportion

20ROnald P. Carver, "Two Dimensions of TestsvPsychometric and Edumetrit,"
American Psychologist (July, 1974), p. 512.

21Edumatric tests are designed "to measure the gain or growth of individ-

uals." Ibid., pp. 512-518.

1 9
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of .50 (or .625 when corrected for guessing). The tests, then, are keferencad

to a norm group rather than to an absolute criterion; they are "so constructed

that at each grade level they attain a normal distribution of test results."
22

The reliability is determined by intern.4'consistency and the stability of
'

response to the, same test administered at two different times. Any sensitiv--

ity norm-referenced tests might have for measuring gain or growth within in-

dividuals over the period of a school year is systematically eliminated in the

item-selection process. Standardized, norm:referenced tests, that is, are

designed to be insensitive to achievement. As a consequence, they are also

insensitive to differences in educational treatments and cannot be used effec-

tively to evaluate reading programs.

Validity

.Standardized norm-referenced tests are validated by correlations with

other standardized; norm-referenced tests. Considering the brief discussion

of objectivity and sensitivity above, the circularity of the validation pro-

cess is apparent.

Moreover, there is good reason to suspect that the conceptualization of

comprehension per se behind these tests is faulty. For instance, traditional,

norm-referenced tests of reading c mprehension "purport to measure how well

a student understands what he is reading. The questions used to ascertain

the degree of. this understanding are based on the tacit assumption that a

direct relationship exists between reading a passage and answering questions

22Harry Singer, "Measurement of Early Reading Ability: Using Norm- Refer-
enced, Standardized Tests for Differential Assessment of Progress in Learning
How to Read and in Using Reading for Gaining Information," paper presented at
the Conference on Early-Reading Tests at Georgetown University, August 20-22,
1973, p.4.

20
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about it."
23 Weaver and Bickley tested that assumption with samples from

many standardized tests of reading comprehension. They discovered that col-

lege.students who had not read the passages'upon which the questions were based

answered 67 percent as many questions correctly as those who had the pas-

sages.
24 Obviously, many questions were not passage-dependent. The passages,

that is, we e n the only sources othe information needed to answer the

questions. A more ecent study of passage-dependency by Tuinman in grades

4, 5, and 6 found that the "average probabilities of correct responses with

no passage present ranged betweki .32 and .50--well above the expected chance

score of .25,"
25 (The norm-relt4enced tests used in this study were (a) The

Nelson Reading Test, (b) The California Achievement Test, (c) the SRA-Achieve-

ment Series, (d) The Metropolitan Achievement Tests, and (e) The Iowa Test

of Basic Skills.) These studies indicate that reading Comprehension scores

on traditional, multiple-choice tests are grossly affected by the knowledge

that students bring to the-testing situation. These norm-referenced tests

can hardly be accurate measures of "reading comprehension" if students can

answer significant proportions of the questions correctly without bothering

to read the passages.

If not achievement or comprehension per se, what then do standardized,

norm-referenced tests in reading comprdhension actually measure? A test

constructed to maximize discriminatory power will emphasize aptitude at the

23
J. Jaap Tuinman, "Determining the Passage Dependency." Reading Research

Quarterly, Vol. 9 (1973-74), p. 208.
24-
wendell Weaver and A.C. Bickley, "Sources of Information' for Responses

Lto Reading Test.Items," APA Proceedings, 75th Annual Convention (1967),
pp. 293-294.

25
J. Jaap Tuinman, 2.2w cit., p. 206
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expense of achievement.
26 In reading comprehension, such tests,emphasize

general verbal ability and-thus correlate highly with tests of intelligence.

In the upper grades especially,, these reading tests include more and more

tasks like those found on intelligence tests; "hence it is understandable

why correlations between reading and intelligence tests increase as children

progress through the grades."
27

If "reading comprehension" tests are in

fact measures of general verbal ability or aptitude and as s correlate

highly with intelligence tests, it is not surprising that edu.Cational treat-

ments hardly affect the results of those tests. Schools can be held account

able for gains resulting from instruction, but they cannot be held responsible

for the intelligence of the students. School sys ems' need an accurate measure

of reading achievement based upon a clear conception of what reading compre-

hension is and which aspects of compre hension can be effe kvely taught in

formal instruction.

26
Richard C. Anderson, "How to Construct Achievement Tests to Assess

Comprehension," Review of Educational Research, Vol. 42, No. 2 (Spring, 1972)

p. '165.

27
Harry, Singer, 22. cit., p. 4.
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New Measures of Student Achievement

Defining Literal Comprehension

.gducational'systems will always be held accountable for teachingstu-

dents minimum reading comprehension skills, skills that will enable students

to participate as adults in a literate society. (This does not imply that

schools will or should stop teaching more sophisticated comprehension

skills.) Adults must be able to "comprehend" the written materials they

encounter in their daily lives (e.g., newspapers and magazine4- employment

information and.applicationrforms, consumer and citizen information).

)4
Indeed, basic literacy has become a national priority.--witness the Right-to-

t }dead Program.

At the moment, however, educational systems do not have tests which can

disentongle the measure of minimum skills in reading comprehension from

estimates of general verbal ability or intelligence. Not on y are there no

tests to measure minimum comprehension in reaaing, but experts cannot even

agree about the number of subskills involved in the complex phenomenon called

"comprehens u28 Given this state of affairs, some clarification of ter-

,minology nd practical decisions about the number of measurable skills

comprehensionlare in order.,

For purposes of conceptualizing the process of comprehension, the

commonly accepted definition is the logical starting point: comprehension

is the act or process of grasping the meaning of a verbal message. "Meaning"

is the key word in this defini A test of comprehension must t3et at the

student's grasp of "meaning." The obvious implication.is that the test-maker

28V. B. Davis, "Psychometric Research on Comprehension in Reading'! in F.
B. Davis (ed.), The 'Literature of Research in Reading, with Emphasks on
Models (U. S. Offic0 of.Education: Targeted Research and Developeent Program
OEC-0-70-47901.,Project No. 0 -9030, 1971).
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must first identify the "meaning" or, more,, generally,' the kinds of meanings .

.

(e.g., literal or Inferential) that are to-begrasped.
29

4'.

But gleaning is itself a difficult conApt. Brown defines meaning, in

a, 4N
its broadest sense, "as the total.disposition to make -use of and' react to"

a linguistic Ionn. The reader must. make use of every aspect of A linguis-

.?6

tic form: "ed," 5orAnstance., where adaed to :the verb, itridulatel.changeS.

the "meaning" of stridulate; but any further meaning that may be derived

from. stridulate is dependent upon the reader's knowledge of the relationship

between stridulate and other forms of verbal and non-verbal experience. The

dictionary defines stridulate, renders it meaningful, by relating it to

other forms of verbal experience. The meaning of stridulate.finally resides,

, howe*,.in the relationship between the word and specific kinds of behavior

of certain insects. Stridulate, then, is.a symbolic representation of non-

verbaf experience. In effect, context, in its largest sense--perceived

/Connections between linguistic forms and other forms of verbal and non-verbal

experience--determines meaning, and context necessarily` extends beyond the

immediate group of linguistic forms in which a word may happen to appear on

one of its occasions. The "total meaning" of a particular word would thus

a

refer to a complete history of its usage or its symbolic representations.

-;* But language is not only symbolic; it is also arbitrary: context, though

necessarily expansive, is also necessarily limited or societally standardized.

Society, for instance, judges some contexts to be- inappropriate (e.g.,'smil-

1.1flylencq or fatly happeninj -- disregarding "poetic license") and arbitrarily

29John B. Carroll, "Defini g Language Comprehension"'in RoYO. Freedle
and John B. Carroll (eds.), Language Comprehension and the Acquisition of

.. Knowledge, (New York: John Wiley and Sons, 1972), p.-10. .

30Roger Brown, Words and Things: An Introduction to Language (New York:
The Free Press, 1958), p. 109.
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excludes some usages from the "total meaning" of a word. Meaning is thus

societally standardized. Even that limited context, however, can be enor-

mous in the case of particular words. "Rat," for instance) may "mean" quite

different things to "rat psychologists" or families who live in urban ghettos.

The first step `in defining minimum comprehension, then, is to limit mean-

ing, and meaning is limited by reducing context. Carroll has suggested that

it might be possible "to separate several 'pure' comprehension factors (de.

pending, respectively, on lexical knowledge, grammatical knowledge, and an

ability to 'locate facts' in paragraphs) from an inferential factor requiring

the examinee to go beyond the data given."
31 The implication is that "com-

prehension may be regarded as a process that.contains at least two stages:

(A) apprehension of linguistic information, and (b) relating that informa-

tion to wider context."
32 It is worth repeating that context, though it can

be limited, can never be reduced to the words in any given written message;

the words, in and of themselves, are meaningless unless they represent other

verbal or non-verbal forms of experience. Even the simplest comprehension

involves considerable knowledge of grammar and the lexicon beyond what is

immediately evident in the message. But Carroll's point is well taken.

Extending context by making inferences involves an accumulated body of know-

ledge as well as mental skills that are slow to develop. Schools, in fact,

may have little effect on the growth of such skills.
33 Indeed, many students

never develop critical comprehension skills; they may never be able to derive

=r1V-

-31Preedle and Carroll, 22. cit., p. 8.

p. 13.
.33107a H. Ennis, "Children's Ability to Handle Piagetts Propositional

Logic: A Conceptual Critique," Review of Educational Research, 45 (Winter,

1975), pp. 1-41.



:es

sophisticated inferential meanings from written materials, yet they can

certainly attain "basic literacy."

In light of the foregoing, minimum comprehension is conceptualized as

literal comprehension: the act or process of grasping the explicit, sociN

etally standardized meaning of a verbal message.
:z4

ThiS line of argument suggests that an 'adequate'
comprehension of -a message at the time of its
reception may be achieved by the comprehension of
just that linguistic information. that is 'committed'
to -the message in terms of-its own structure and in
terms of whatever information has been disclosed by
Virtue of previous context.34

The context, then, is restricted, insofar as possible, to the explicit state.

ments of the particular message under scrutiny. Inferential and metaphori4 41

meanings are radically ciuced in the conception of literal comprehension

outlined here. The comprehension factors depend _on grannnatical and lexical,

knowledge and the ability to locate "facts" in the message. Literal compre-

hension, though limited, is not only teachable but intellectually and soci-

ally useful, for' it is fundamental to any other derivation of meaning from

die message.

For testing purposes, meaning must not only be derived,,, but it must be

exhibited. A goodytest of literal comprehension would be a word- for -.word or.

a summary paraphrase of a given message. Such tests, however, are difficult

to construct objectively, and they are expensive, even in the multiple-choice

format. What is needed is a proxy for a test by paraphrase, .a test that gets

at the student's grasp of meaning by reference to words in limited contexts

rather than complete paraphrases. The cloze technique seems to offer possi-

biltEles for measuring literal comprehension objectively and_inexpensively.

34Freedle and Carroll, 220.. p. 12.
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The loze Technive

The cloze technique is deriVed from studies in Gestalt psychology on

the human tendency to "cloze" or fill in gaps in any perceptual pattern in

such a way as to maintain the symmetry of the perceived pattern. For exam...*

pie, a blank'in the following series of numbers--1, 2, 3, 5 6--is per-
,

ceived as the number, 4. Though Taylor adapted the cloze technique to the

.

reading field more thaam20 years ago,35 it has never been fully realized

as a flexible, economical, and accurate testing device in reading. In fact

the cloze technique, insofar as it has been used at all, has generally been

used-tor measure readability. In accuracy and general prescriptive value, it

has proven to be far superior to conventional readability formulas based on

sentence length and difficulty of vocabulary.
36

when the cloze technique is used'to measure readability, five to ten

passages 250 words or more in length are randomly selected `from the first,
ti

second, arid third sections of a printed text. Every fifth word is then de-

leted, and the incomplete text is presented to the student who tries to fill

in the missing words. Only exact replacements (minor misspellings excepted)

of the missing words are counted as correct answers. There is no time limit
,

to the test. The student's ability to produce the correct words is a.func-

tion of the difficulty (readability) of the text for that particular student.

Average scores from a group of students yield an accurate measure of the

readability of particular printed materials for those students. Other

readability formulas do not generally yield scores that can be directly

Taylor, "'Cloze Procedure': A New Tool for Measuring Readability,"

Journalism Quarterly, 30 (1953), pp. 415-433.

36T.C. Potter, A Taxonomy of Cloze Research, Part I: Readability and

Reading Comprehension (Los Angeles: Southwest Regional Laboratory for Educa-

tional Research and Development Tech. Rep. No. 11, 1968).
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referenced to specific instructional materials and a particular student

population.

"Using the standard cloze technique to measure readability, however,' is

tedious and time.sconsuming. The tests have to be scored by hand. Further-

more, readability barely taps the potential uses of the cloze. For instance,

deletion of a particular part of speech (e.g., prepositions) may yield a meal.

sure of language development. On the other hand, deletion of nouns, verbs,

adjectives, and adverbs--words which carry most of the informational burden

of a sentence-..may produce a measure of literal comprehension as defined in

this paper: the act or process of grasping th'e explicit, societally.stan-.

dardized meaning of a verbal message. In the standard cloze technique used

to assess readability, any word is deleted, irrespective of part of speech,

and the scores correlate substantially with traditional reading comprehen-

sion tests
..37

The rationale for regarding the cloze as a measure of reading comprehen-

sion is rooted in the regularity of language For example, verbs are usually

preceded by noun phrases (nouns, ;pronouns, and modifiers), or articles like

"the"' are usually followed by nouns, adjectives, or adverbs (e.g., "the hap.

pily married man"). Thus a student faced with a gap in the following,sen-

tence--"the car careenedlmadly down the hill ".. -has enough syntactic

t... cues to know that the -missing word has to be an adjective. The ability to

predict words in connected discourse demonstrates at the very least a low,

level of literal comprehension based upon gr'm atical knowledge. Further,

in conventional usage, some words are more likely to occur in conjunction

with other words for semantic as well as syntactic reasons. dare careening

37john R. Bormuth, "Cloze Test "Readability: Criterion-Reference Scores,"

Journal of Educational Measurement, 5 (1968), pp; 189-196.

28
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madly down hills, for instance, are more likely to be "runaway" than, say,.

"supercilious" even though both words can perform the functions of an adjec-

tive.as required by the grammatical context.' Thus 'biecloze technique also

measures lexical meaning, another factor in literal comprehension. Know-

ledge of factual content, the third factor in literal comprehension, is more -

difficult to measure early in a verbal message. The ability to predict fac-

tual content (e.g., names, dates), however, increases with the length and

coherence of the message. For example, it might be impossible to tell if a

character's name were "Pickle" or "Frank" early in a narrative, or whether'

he weighed 152 or 310 pounds, but once those facts were established, they

would generally remain consistent through the rest of the narrative.

In general, because both the reader and the writer tare common experi-

ences with language, the reader is able to predict the missing words in the

writer's massage. The more familiar the content and the more redundant the

style and the content, the more easily the reader comprehends the message.

Thus the ability to predict successfully a significant proportion of the

writer's message in a cloze test is indicative of the reader's comprehension

of the message.

Prediction of the missing words in connected discourse, it should be

noted, is based on probability rather than certainty. Particular words, that

is, are more likely to occur in particular syntactic and semantic contexts

than other words. Even so, guessing the missing words on a cloze test is

similar to current notions of what the'reading process seems to be like.

Goodman, for example, has described reading as a "psycholinguistic game":

Efficient reading does not result from precise per..
ception and identification of all elements, but from
skill in selecting the fewest, most productive cues
necessary to produce guesses. which are right the
first time. The ability to anticipate that which

2 9
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has not been seen, of course, is vital in,reading,

just as the ability to anticipate what has not yet

been heard is vital in listening.38'

Tn a:report published in 1971, Bormuth attempted to validate the cloze

as a proxy for tests of reading comprehension.
39 .Bormuth conceived of oom-

prehension as information gain, measured by comparing pre- and'post-test

scores. Using a standard cloze format -- .passages 250 or more words in length,

any-word deletion -- Bormuth compared the eloze scores to more traditional

fill-in or completion comprehension questions on the same or comparable

passages. The relationship between the information gained from the -'passages

and the cloze scores is shown in FIGURE 1 as a series of curves for each

grade level. Note that below a cloze score of 35%, -there is little or no

information gain at any grade level. As the cloze scores advalice beyond

35%, students are able to gain increasing amounts 45f information from the

passages. The curves continue to rise steeply to a peak of about 70% on

the cloze scores., The average raw score on the &loze is then-converted to a

percentile figure and interpreted as follows:

,Q1oze Scores

07. to 34%
357.. to 49%

507. and above

Reading Level

Frustration Level Material
Instructional Level Material
Independence Level Material

Students who score below 357. are judged non-literatelnregard to the meter-
,

ialsin question. Those students, who score between 35 and-49 percent can gain

information from the materials with' instructional aid. Above 50 percent,

students can gain information from the material.independently. (As noted

38Kenneth S. Goodman, "Reading: A Psycholinguistic Guesting Game" in H.

Singer and R. Ruddell (eds.), Theoretical Models and Processes of Reading

,(Newark, Del.: International Reading Association, 1970-71), p. 260.

39John R. Bormuth, Development of Standards of Readability: Toward a

Rational Criterion of Passage Performance, Final Report (U.S. Of Lice of Educa-

tion: Project No..9-0237, 1971).

qn
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above, neither conventional readability fonnulas.nor standardized tests of

reading comprehension yield such clear-cut interpretations.)
.

,
The foregoing discussion illustrates in part how cloze scores might be

used to measure reading comprehension in general. What is .needed in practice,

however, is a variation of the standard clozeytechnique that will disentangle

the measure of literal comprehension from more general reading comprehension

skills, involving inference. In addition, an objective sampling technique is

needed so that the cloze test can be referenced directly to the materials

that students are expected' to read at any given level in 'school. The tests

must be easy and economical to construct, requiring no-particular expertise

in langdage or testing, and allowing for the development of paral /el or equiv-

alent test forms to monitor achievement in comprehension over relatively short

periods of time. Finally, the format must be multiple choice so that the

tests can be scored by.machine. The cloze testing system developed by the

Bureau of School and Cultural Research meets all these criteria.

The Cloze Testin S stem Developed b the Bureau

Selection of Cloze Passages. In order to eliminate the possibility of

content bias and to assure that these tests would reflect the materials stu-

:.dents actually read in instructional programs and elsewhere, a plan was der.

wised for random sampling of four domains:
A

1. Textual Material in Reading, Language Arts,
Social Studies, Science, and Mathematics;

2. Citizen Material (newspapers and news magazines);

3. Consumer Material (catalogs, 'advertising, instruc-
tions, and so forth); and

4. Reference Materials (test instructions, children's
magazines, encyclopedias, and so forth).

The sources of these materials were the New York State Education Depart-

ment's Curriculum Laboratory and the State Library. Some consumer passages

,
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wereltaken from. A Pilot Reading Literacy Assess* of Madison Public School

Students.
41

The samples taken were examined to locate coherent passages of specified

lengths appropriate for clozing. Readability scores were then calculated and

the passages assigned to grade levels; (As noted in the preceding section

iof this paper, the cloze is itself superior as a measure of readability to

the conventional formulas described below. Consequently, conventional read..

ability formulas were,used only as rough, preliminary guides for placing the

passages at appropriate levels of diffiCulty,for field-testing.)

The readability fOrmulas used were the Spache42 and the Dale-Chal1,43

The Spache is normally used for grades 1 through 3, the Dale-Chall f 4 grades

4, through 12 and college. Both formulas use average sentence length and per

cent of "hard words" in calculating difficulty. "Hard words" are those not0.0.=,

appearing on lists of familiar words. The word list for the Spache formula .

is "Clarence Stone's Revision of the Dale List, of 796 Easy Words";.for the

Dale-Ghall formula it is the "Dale List of 3000 Familiar Words." (The

criteria for difficulty used in devising both'formdlas were graded reading

C,

materials.) The Spache formula produces grade level scores. The Dale-Chall

formula produces raw scores interpreted as "corrected grade levels." The

corrected grade level for a raw score of 5.0 to 5.9 on the Dale-Mall, for

example, is 5th to 6th trade.

III-Hansen and Hesse, 211.0 cit.

42G. Spache, "A New Readability Formula for Primary-Grade Reading
Materials," Elementary School Journal, 53 (1953), pp. 410-413, and Good

Reading for Poor Readers (Champaign, Ill.: Garrard Press, 1960).
trrU

E. Dale and J. nal', "A Formula for Predicting Readability: Instruc-

tions," Educational Research Bulletin, 27 (1948), pp. 37-47.
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The range of Spache scores was divided into six equal intervals, and the

range of Dale-Chall scores was divided into 22,,equal intervals. This gave

28 difficulty levels covering grades 1 through college. The raw scores,

difficulty levels, and original grade level interpretations given by Dale-

Chall and Spache are shown in TABLE 1.

The selection procedures resulted in-1,494 passages for cloze testing.

Their distribution by domain and grade level is sbown in TABLE 2Z- TABLE '2

also shows the distribution of the textual materials by subject matter.

Preparation of Cloze Items. The procedure for word deletion in the

cloze passages varied with grade. For grades 1 and 2, every eighth word was

deleted. Deletions were limited to nouns and verbs. For^grade 3 and 'above,

every fifth word was deleted. Deletions included adverbs and adjectives as

well as nouns and, verbs.

In all cases the initial deletion was made between the sixth and the 10th

words. The exact starting point,was determined by a. table of random numbers.

The number of deletions per passage was fiiced by the passage length, which

varied by grade level. The number'of alternatives in the multiple-choice

responses also varied by grade level: three alternatives at grade 1, four

at grades 2 and 39 and five at grades 4 and above. These variations by grade

level are summarized in TABLE 3, Specifications for Cloze Passages and Test

Items.

The correct multiple-choice response to a cloze item is the eXact.word

deleted from the passage. To assute,distractors of appropriate difficulty

for the test items, graded lists of nouns, verbs adve:rbs, and adjectives .

were prepared using Harris and Jacobson's Basid-Elementary Readips

u4
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TABLE 1

Difficulty Levels for Cloze Passages

. . . .....1.111...... le Av...

Re adability
Formula----L-

Raw score Difficulty
Level",

Original Grade Level
Assignment by Spathe

. and Dale.-Chall

E . 0 - 1. 4 1 .

't 1 .
P . 5 - 1. 9 2

. 0 - 2. 4 3

--.
A

C . 5 - 2. 9 4
2

H 3. 0 .. 3. 4 5
E 3. 5 - 3. 9 6 _

3

4.50 .. 4.74 7 4

D 405 .. 4.99 8 .

A 5.00 1 5. 24 9

L 5. 25 -5.49 10 5-6

R 5.50 - 5.74 11
6

5.75 - 5.99 12

6.00 - 6.24 13
-.....---........

C
6.25 - 6.49 ,

14
H

7-8

A
6.50 - 6.74 15

L
6.75 - 6.99 16

c,

L 7.00 - 7.24 17

7.25 - 7.49 18 9-10

7.50 - 7.74 19

7.75 - 7.99 20

8.00 . 8.24 21

8.25/ . 8.49 22 11-12

8.50 - 8.74 23

8.75 - 8.99 24 0

-. 9.00 - 9.24 25 .

., 9.25
9.50

- 9.49
- 9.74

Q

26

27

-1315
(College) t.

9.75 - 9.99 28
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TABLE 3

TV

Specifications for Cloze Passages and Test Items

Grade 1 Grade 2 Grade 3

Grade 4
and Above

Passage 25-35 40-45 60-70 60-70
Length words words words words

Words Nouns Nduns .Nouns Nouns
Deleted verbs verbs . 'Adjec-

tives
Adjec-
tives

, Verbs
Adverbs

Verbs
Adverbs

Frequency Every Every Every Every
of Dele- 8th 8th 5th 5th
Lions Word Word Word Word

Deletions
per Pas-

sage
3 5 10 10

Alternative,s

per Item 3 4 5

$7



iienced tests of reading comprehension. Its primary advantage lies in its

Vocabularies
44 and EDL Research and Information Bulletin 5: A Revised Core

Vocabulary.
4S- Special content lists of words for subject matter areas like

Social Studies were compiled using the Harris-Jacobson material and the Amax...

-ican Heritage Word Frequency Book.
46

i
Initially, distractors were selected from appropriate lists by use of

a table o random numbers. Later, a computer program was written for auto.

matic ra.dom selection of distractors. Each set of distractors was reviewed

to eliminate tricky or ineffective distractors, such as synonyms, and to

assure that the' distractors agreed with the stem in tense, number, and so

forth.

With a mini:tarn of 3 deletions per passage at grade 1 and a maximum of

10 deletionsper passage at grade 4 and above, nearly 15,000 multiple-choice

items have been prepared for the cloze testing system.

Format. All cloze passages and test items have been put in a comparable,

format. format gives (1) the identification number of the passage, (2)

a

a title (provided by the item writer), (3) the passage itself, and (4) the

test items. Large (Bulletin) type is used for the first two gradesl. A

sample cloze passage for grade 8 is shown in FIGURE 2.

Advantaps. The multiple-fchoice cloze testing system being developed

by the Bureau has several important advantages over standardized, norm- refer-

/pecificitx--rather than attempting to assess a confusing hodgepodge of

44A. Hartis and M. Jacobson, Basic Elementary Reading Vocabularies (New

York: The Macmillan Company, 1972).
45S. Taylor, H. Frackenpohl, and C. White, "A Revised Core Vocabulary:

A Basic Vocabulary for Grades 1-8, An Advanced Vocabulary for Grades 9-13,"

Research andInformation bul1cLin No. 5 (Huntington, N.Y.: Education Develop-

ment Laboratories, 1969).
46j. Carroll, F. Davies, and B. Richman, The American Heritage Word Fre-

quency Book (New York: Houghton-Mifflin, 1971).

38
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FIGURE 2
.

Sample Cloze Passage and Items

THE CHEST SAVES THEIR LIVES

The wind blew freshly, and drove the

away from the shore, and the 2

3 and down; while Dana; 4

closely to her 5

6

billows tossed it

, and dreaded that some

wave would dash its

them both. The 8

9

7

her child

crest over

sailed on, however, and neither

nor was upset; until, when 10 was

coming, it floated so near an island that'it got'entangled in a

fisherman's nets.

a.

b.

C.

d.
e.

a.

b.

c.
d.

e.

a.

b.

c.

d.

e.

a.

b.

c.

d.

e.

a.

b.

c.

d.

e.

instrument
register
energy
chest
variation

uneasy
special
indigo
light
husky

conveniently
really
exclusively
up
highly

stitched
.clasped
halted
mooed
tangled

atlas
bosom
'mock
application
applicant

.-- ". .,

..32..

next
big
fluffy
legal
racial

moral
remarkable
foamy
stranded
heroic

concord
patter
chest
wrist
push

whisked
sank
returned
educated
entitled

thing
Maize
'Menu
night
clearance



cognitive skills, the multiple-choice cloze is designed to measure a care.

fully delimited aspect of reading, literal comprehension. Not only is lit.

eral comprehension vital to more sophisticated interpretations of verbal

messages, but it is construed'in this paper as very close to notions like

"basic literacy," thereby.establishing.its social as well as its academic val-

ue. By means of the multiple-choice close testing system, the definition of

literacy can be referenced directly to whateverinaterials school districts

decide their students ought to be able to read. "Basic literacy" can thus .

be defined in terms of specific reading materials. The possibilities for

'flexibility on the one hand or uniform standards on the other are evident.

Two characteristics of the design and development of the testing system

make it possible to determine whether or not the tests actually measure lit-

eral comprehension: objectivity in construction,* and the passage-dependency)

of the items. Passage-dependency is inherent in the design of the testing

system. Without reading the passage, the student has little basis for choos.

ing among the graded lists of_nouns, verbs, adjectives, or adverbs that com-
.J

prise each set of responses. For example, how would a student identify the

correct answer in the following responses:

I.. a, whisked
b. sank
c. returned
d. educated
e. entitled

And yet if the student can read the passage and understand the semantic con-

text surrounding the missing word, he or she should have little difficulty in

choosing srank as the correct answer: "The chest sailed on, however, and nei-

ther nor was upset" (from FIGURE 2).

)

*A more complete description of the actual construction of the testing

system is available on request from the State Education Department, Divis-

idn of Research, Bureau of School and Cultural Research, Albany, New York

12234.
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In contrast with norm-reference tests that purport to measure "reading

comprehension," the multiple-choice cloze testing system is designed to mea

sure achievement rather than general verbii aptitude. The tests, that is,

are sensitive to gains within individuals rather ,than differences between

individuals. The test scores are an accurate assessment of the acquisition

of specifiable kinds of meanings from specific kinds of printed texts. The

tests, therefore, should be sensitive to differences in instructional treat,.

ments of both short and Iag duration.

This precision in measurement results in the second major advantage of

the testing system--its flexibility. The testing system can be used to esti.. .

mate an individual students' gain in literal comprehension of specific ins.
ft

structional materials over relatively short periods of time, or it can 'be

used to compare the efficiency and cost-effectiveness of different reading

programs. With modifications, the testing system can be used to measure read.:

ability (for placement purposes), language development (for diagnostic pur»

poses), and either literal or general comprehension.

But this kind of flexibility depends on a scaling system with equal

intervals and a meaningful zero point. In addition, the testing system must

yield estimates of achievement that do not depend op-the particular passages

or items used, or the specific students used to scale the difficulty of the

, passages. In order to accomplish these objectives, a modification of the

Rasch procedure will be used.

To calibrate the difficulty of the passages, two. sets of passages and

items containing some passages and items in common will be given to two

different groups of'students. The two sets of passages will then be cali-

rrated separately. "The resulting calibrations will represent two scales

with equal measurement units but different origins because the origin o

el 1
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the [passage] calibration' scale is arbitrarily set equal to the aver-

age [passage] easiness."
47

The two different scales will then be'ad.

justed. by adding a constant to the difficulty value for each passage on the

less difficult test. This will result in One scale origin for-both tests.

An example helps to clarify the,procedure.
48.

A6Sume that Test A and

Test B share three passages. The average difficulty value of the three pas.

sages on Test A is 55. On Test-Bp the same thkee passages have an average

difficulty value of 45. To adjust the calibrations in order to equalize the

scale origins, it is necessary to add a value of 10 to the difficulty value

of the passages on Test B. This'procedure references all paisages to the

same scale of reading achievement. The result is person -free passage cali-

bration. (This same procedure canbe used to scale reading passages across

.subject areas like science and language arts.)

Another advantage of these procedures lies in -.the ability to anchor the

scale of reading achievement at low levels of literal comprehension. Thii

can be accomplished because the passages in the multiplechoice testIPsyS-
'

tem have already been roughly scaled for difficulty Using thappadhe and

Dale.sChall readability formulas. This scale provides an initial reference
c

point for low difficulty passages. Through several applications of the Rasch

scaling procedures, it will be possible to anc r the common origin for these

passages at a meaningful zero point (i. -e., the easiest passages that students__
i

with the lowest comprehension ability can comprehend).

47R. Robert Rentz, "Applications of the Rasch Model:. Test Equating and
Score Interpretation," Educational Research Laboratory University of Georgia
(photocopy), -13.4.

It&rhis example is taken from R. Stiles, W. Hathaway, and F. Foster, "Use of
the Rasch Model with Content Referenced Tests," paper delivered at the Ameri-
can Educational Research Association Annual Meeting (Washington, D. C.:
March 31-April 3, 1975), p. 2.

42
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Thus the objectivity of test construction/and the scaling procedure make

it possible to produce numerous parallel test forms for continuous monitoring

of achievement in literal comprehension or productivity anal;Ises. The test-

ing system is extremely flexible, and flexibility is the key to the third
,

major advantaeof the multiple-choice cloze testing system,- -its economy.

One system, satisfies a variety of the evaluative needs of school districts.

Validation. The Bureau is currently field testing the multiple- choice

cloze tetts, and the field tests will continue through-the 1975-76 academic

year. A concerted effort will be made to determine whether or not the exper-

imental tests can in fact separate the measure of literal Comprehension fram.'

more sophi!ticafLed inferential processes. The testing system is designed to-.

measure the student's grasp of the explicit, societally standardized meaning

of the printed, verbal message. Performance on the multiple-choice cloze
^0

tests will be compared to performance on several other eests designed to mea-.

sure various aspects of reading comprehension.

The preliminary investigation of the validity of the multiple-choice

cloze-tests was initiated in the spring of 1975., In this new study, perfor-

mance on the experimental cloze tests will be compared to performance in

1. sub-tests or selected items from the California
Achievement Test (e.go, items that measure
grammatical, lexical, or inferential meaning),

2. a cloze test where-students have to supply the
missing words, and

3. a criterion-referenced test (described below)
designed by the Bureau especially for validating
the multiple-choice cloze test.

The assumption in comparing the multiple-choice cloze tests to specific

_items oh the California AchieVement Test is that the experimental cloze will

haVe a high positiv correlation with those items on the norm-referenced test

that measure granma ical and lexical meaning. On the other hand, relatively

43
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lower positive correlations arc expected with those items on the California

Achievement Test that involve inferential processes and'higher levels of read-

ing comprehension.

Since the California Achievement Test is. a standardized, norm..referenced

test, it has a limited utility for validating the multiple-choice clone sys-

tem. Consequently, the bureau developed another criterion - referenced test

comprised of passages with main idea and detail questions tp help clarify
4

what the multiple- choice clote test actually measures. The Bureau set up i

specifications for the passages in terms of length, difficulty of style and

concepts, variety in style and subject matter, quality (e.g., coherence),

and reader interest, and thin selected and edited passages from existing

testsf books, and magazines. In addition, manypasSages were written to the

test specifications. The process resulted in- 300 passages at 20 levels of

difficulty from grades 1 to 10, or 15 passages per level. The passages were

assigned to "levels of difficulty using the same Spache and Dale-Chall read.

ability formulas that were used to place the multiple-choice clot'e passages.

Main idea and detail questions were written on each of the 300 passages,

using an explicit rules system to reduce writer bias. The title'and main

idea questions necessarily involved inferential proces'seS, but inference was

kept to a bare minimum by limiting title and main idea responses to explicit

words or statemeits in the text.

The detail questions--who, what which, when, where, why, and how--were

adapted from Bormuthts on the Theory of Achievement Test Items.
49

The ques-

tions were based on minimal transformations of clauses from the passages. .

The exact wording of the original statement in the passages was reproduced in-

sofar as possible in the question. Fot example, "obsequious men write tricky

49Bormuth, 2.2. cit. 44
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questions" would be transformed into "what kind of men write tricky ques..

tions." Distractors had to be grauliatically and semantically plausible and

were also taken directly from a passage whenever possible. .FIGURE 3 is
ry

an example of a passage and questions.

Of the three factors involved in literal comprehension--grammatical and

lexical knowledge and the ability to "locate facts" in a verbal message--this

test will certainly measure the first and third factors. The example above

should make it obvious, however, that it is possible.to answer the question

without/ knowing what "obsequious" means. Therefore, the -test may not be

an adequate measure of lexical meaning. Vocabulary and words-in-context

items fram'the California Achievement Test will be used to validate the mea-

sure of lexical meaning on the detail questions.

The overriding criterion for every item was that it be impossible to

answer the question without reading the passage. Consequently, passages with

a high degree of familiarity (e.g., the Columbus story) were eliminated. In

addition, items without passages will appear on Part II of the test forms to

verify pas*-dependency.

During the preliminary study of validity conducted in the spring of

1975, only the detail questions (the least inferential) will be compared to

the multiple- choice cloze test. Additional studies of validity will take

place Burin _the fall 'and spring of 1975-76. At that time, the multiple -

choice cloze test will be compared to other tests of literal comprehension

(e.g., paraphrase) and inferential processes.

The Test Development Notebook. Following the field-test and resultant

refinement Of passages and items, the multiple-ehoice clozetesting system

*A more complete description of the construction of the test is avail-
. able on request from the Bureau of School and Cultural. Research. (See

address at bottom of page 33.)
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FIGURE 3

Sample Literal Comprehension, Main Idea and Detail

A lone swordsman was quietly eating his dinner in a small Japanese

inn. He appeared calm not bothered by the our flies buzzing around

him. Three ronin (samurai unattached to any of the great feudal clans)

entered. They noticed the magnificent swords in the man's sash, and the

old, faded clothes that showed he too was clanless. They. knew the swords

were worth a small fortune, and they were confident that one man was.no

match for the three of them.

The three men sat down at the next table and began to make loud

comments about their neighbor, hoping to goad him into a duel. He seemed

to take no notice-and their remarks became ruder and more pointed. The

swordsman merely raised his chopsticks; in foUr quick snips, he effort-

lessly caught the four flies on the tiing. As he slowly laid down the

chopsticks, the three ronin hurriedly left the room. They ha tried to

pick a fight with Miyamoto Musashi, one of the. greatest swords en in the
5

history of Japan.

1. The best title for this-selection is

A. A Lone Swordsman
B. A Small Japanese Inn
C. A Small Fortune
D. Feudal Clans

2. The main idea of this selection is

A. The 'three ronin hurriedly left the room.
B. The three ronin noticed the magnificent swords in the man's sash.
C. The three meRsat down at the next table and began to make loud

comments aboje their neighbor.
D. The three ronin had tried to pick a fight with Miyamoto Musashi,

one o-f'the greatest swordsmen in the history of Japan.

40
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3. How -did the swordsman appear?

A. calm
B. 'confident
C. bothered
D. rude

What became ruder?

A. the three men's manners

B. the three men's remarks

C. the three men's language.

D. the three men's behavior.

5. Who knew the swords were worth a small fortune?

A. a lone swordsman
B. Toshiro Mifune
C. the three ronin.

D. Miyamoto Musashi

What had the threexonin tried to do?

A. kill the swordsman
B. leave the room
C. enter the inn
D. pick a fight

7. When did the three ronin hurriedly leave the room?

A. before they had finished their dinner
B. after they had finished their dinner
C. as the swordsman slowly laid down his chopsticks

D. when the, swordsman slowly drew his long sword

I
.4,

k.
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will be used in productivity analyses of reading programs. In additibn,

the passages and. items will be made available to teachers in the form of a

Test Development Notebook. The purpose of the Notebook is to provide suffig.

cient numbers of test passages and items at various levels of difficulty st)

that literal comprehension at a given level may be monitored periodically

with the administration of series of comparable test forms. In its final

form, the Notebook will be a computerized bank of passages and items from

which any number of tests can be constructed at specific levels of diffi-

culty in particular subject areas.

S

48
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smpirical Investigations to Date

Measuring Program Resources

.As noted in the Introduction to this paper, considerable research effort

has been committed to the measurement:of student achievement in reading com-

prehension since the Coleman Report. More specific and useful conceptions of

comprehension have resulted from that concerted effort. In addition, theo-

rists like Carroll have helped make important distinctions between general

tests of verbal ability on the one hand and tests of comprehension
J2 se on

the other. Out of these research efforts/and'conceptual distinctions have

come the first tentative tests of student achievement in literal comprehension.

But the .development of accurate measures of reading comprehension, though

a difficult and important research goal for the bureau, is not an end in it-

self. What school districts need is a practical and economical system for ana-

lyzing productivity in reading programs. The'ultimate goal, then, is not only

to measure achievement in. reading comprehension accurately but to help school

districts increase student achievement without raising costs. Before the new

achievement tests can be used to study productivity in reading programs, how-

ever, researchers must solve the vexing problem of measuring program resources

accurately.

Not only is there a bewildering array of program variables to measure

(e.g., teacher age, sex, degree status; whole-group, individu2iized, paid-aide

instruction; student body characteristicS; faCilities), but the complexity of .

the measurement problem is further confounded by the need to quantify the ac-

tual use rather than the mere availability of program resources. In his study

sof Title I programs, Cohen indicated the need to study the use rather than

the availability of resources. He found, for instance, that there is at least

as much if not more variation between classrooms in the way resourcesare used .

-42-



. as there is between different programs.
50 Measures of'program resources,

therefore, must be accurate enough to reflect the variations in the use of

resources between classrooms. Moreover, in order to analyze the impact of

resource utilization on student achievement, precise measures of-resource

allocation must be directly related to individual students within the class-

room.

Productivity studies and related research have generally avoided these

practical problems by using levels of analysis well above the individual stu-
,

dent. However, researchers have identified a viable unit of measurement for

progran resources. r

Garner has recently suggested that "to measure the actual utilization

of the various resources means nn more than to measure the time in which they

are employed in various ways. In a fundamental sense, allocation of resources

(human or material) is allocation of time,051 If the problem is accurate mea-

surement, time is a variable of central importance in studies of school re-

sources, for

Time can be measured with as mt# precision as the,.

researcher desires.. The measures of time have pro-

perties that are almost impossVble to secure in.our

conventional measures of acadekic achievement: equality

of units, an absolute zero, and clear and unambiguous

comparisons of individuals. 'Furthermore, time as a

variable can'be put into economic and resource costs

for the individual learner, for groups of learners,

and for.sdhools and communities. 52

Over the last decade, researchers have developed several improved mathe-

.
50David K. Cohen, "Politics and Research: Evaluation of Social Action

Programs in Education," Review of Educational Research, 40 (April, 1970), pp.

213-238.
51William garner, "Inputs and Outputs in the Educational Process" (ED -075-

948), a paper given before the American Educational Research Association Anntrial

Meeting in New York (February 2-7, 1971), p..6.

52B.S. Bloom, "Time and Learning," American Psychologist, 29 (September,'

1974), pp. 683-684.
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matical models of school learning which allow for the conceptualization of a

very complex process in terms that are eminently quantifiable. Carrollls

model,
53 for instance, relates the time a student needs to learn a task to

the time actually spent learning the task:

, time actually spent
Degree of Learning = fk-----time needed

In an elaboration of Carroll's model, Wiley andP Harnischfeger noted that

"achievement ... is directly determined by only two variables: total time.need-

ed by a pupil to learn a task and total time a pupil'actually spends on a

given task."54 The,model, as expanded by Wiley and Harnischfeger, becomes

WXY
Achievement =

where

W is the total Allocated Exposure Time,

X is the percent Active,earning Time,

Y is the percent. Usable Exposure Time, [and]

Z is the total Needed Learning Time.
55

The parsimony of this equation is attractive. The practicality and util-

ity of the symbolic conversion of student and program characteristics into

time factors, hOwever, must be verified empirically. The real complexity of

school learriing behind the Wiley-Harnischfeger equation is indicated by the

conceptual model in FIGURE 4. When such a generalized model is applied to

53John B. Carroll, "A Model of School Learning," Teachers College
S
Record, 64

(1963), pp. 723-733;."Problems of Measurement Related to the Concept of
Learning for Mastery," Educational Horizons, 48 (1970), pp. 71-80; and Fitting
Model of School Learning to Aptitude and Achievement Data Over Grade Levels

(RE-73-51) (Princeton, N.J.: Educational Testing Service, 1973).

54Wiley and Harnischfeger, 22 cit.., 13*. 11.

55Ibid., p. 11..

e.
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FIGURE 4

Individual Instructional Exposure and Achievement
56

I I. Maximal Quantity of Schooling

B. Individual Pupil Characteristics

+

P. Individual Pupil
117
Attendance

C. Teacher Characteristics

. Instructional Quality

a. % Usable Exposure Time

1

a

b. %Active Learning Time

A. Curriculum

1. Total Allocated Exposure Time

4

2. Total Usable Exposure Time

4. Total Needed Learning Time

&

1
a

3. Total Active Learning Time

11 . Achievement
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0
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Ibid., P. 10.
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the complexities of a particular instructional program, however, the inves-

tigator has to measure the actual minutes per week that an individual studeflt

is exposed to every instructional mode within the program (e.g., whole- group,

individualized, and paid-aide instruction). The pilot study reported below

incorporated both conventional measures of resources and tine as measures of

resource utilization.

A Pilot Study of Productivity__ n Reading Programs

The Bureau conducted preliminary research on the feasibility of a pro-

ductivity analysis of reading programs in 1974-75. An exploratory study was

designed to develop and validate a practical and economical method for analyz-

ing reading programs at the local level. The major research questions, in

light of the previous discussion of achievement tests and the measurement of

program resources, were framed as follows:

1. Is a criterion-referenced test of reading comprehension
more sensitive to variations in the allocation of program
resources than .a standardized, norm-referenced test?

2. Do educational production functions (the formal statement
of educational input-output relationships) differ for
school districts?

The preliminary analysis was based on a sample of 3047 students in

grades 4, 5, and 6 in four school districts. These school districts, identi-

fied as A, B, C, and D in TABLE 4, were roughly comparable in student socio-

_TABLE 4

Characteristics of School Districts.

Variables
District

A

District Type Suburban Urban Urban Urban

'A, White 89 83 42 63

7. *Loweraucome 25 36 59 37

No. Pupils 567 947 1010 523

No. Schools 2 7 5 3

No. Teachers 36 56 60 25
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economic status. District A, however, had higher percentages of upper in-

come families and white students in each class, while District D had lower,

percentages of upper income families and white students in each class.

These particular school districts were selected because they varied in

the way they used program resources to teach reading. District A, for exam-
,

ple, had a modest investment in added resources for reading instruction, pri-

marily in reading centers run by specialists who performed a coordinating

function. The other three districts had more extensive investments in com-

pensatory reading programs which were primarily independent adjuncts to the

regular programs.

Since the focus of the study was the individual student, it was neces-

sary to quantify factors that might affect a student's achievement in read-

ing. As a consequence, the'Bureau gathered data on more than 70 school and

program variables in each district. (The Technical Appendix
*

contains a com-

plete list of all the variables on which data were gathered.) Following a

complete data edit, data with low reliability were eliminated. A listvf the

38 variables included in the main analysis reported in this paper is given

in CliiBLE 5.

Xunique element of this research project was the estimation of instruc-

tional time actually allocated to- individual students within classrooms and

in adjunct compensatory treatments. The Bureau demonstrated that it is pos-

sible to gather reliable data on'instructional time for large numbers of in-

dividual students efficiently and economically. Data on the quantity of

*The Technical Appendix to this report is available on request from the

State Education Dopartment. Division of Research, Bureau of School and Cultural

Retearch, Albany, New York 12234.
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TABI1E 5

Variables eluded in the Main Analysis
4

Variable
Number

Variable Name
Variable
Number

Imp

Variable Name

1 Student's age
a

2 Fatgerts occupation
3 PEP raw score in 3rd grade

4 No. of pupils in:
class

5 Teacher's deg . atUs

6 IMRU (Index of malterials

resource utilization).
7 Post CATc Total Reading
8 Effect for school ld

9 Effect for school 2
10 ffect for school 3
11 Effect for school 4
12 Effect for school 5
13 Effect for school 6
14 Teacher's age
15 % white in class
16 % working poor
17 % unskilled

% skilled blue collar
19 % skilled white collar
20 business
21 % professional
22 Minutes per year (mpy)

whole-group teacher
instructione

23 Mpy mall-group teacher
instruction

24 Mpy individual help by
teacher

25 Mpy individualized instruc-
tion, teacher

26 Mpy snail-group instruction
27 Mpy individual help
28 Mpy individualized instruc»

tion
29 Mpy total teacher instruc-

tion
30 Mpy specialist instruction
31 Mpy paid-aide instruction"
32 Mpy unpaid-aide instruction
33 Pre-CAT Total Reading
34 Pre-CAT by whole..group

instruction
'35 Pre-74 CAT by small -group

instruction
36 Pre-CAT by individual help
37 Pre-CAT by individualized

instruction
38 Classroom Socioeconomic

Status Index

aEventually deleted and replaced with variable number 38, Classroom
Socioeconomic Status Index.

b
Pupil Evaluation Program: standardized, norm-referenced reading and

math tests developed by the New'York State Education Department. These tests
are administered in' grades three and six. Only grade three tests are used in
this report.

cCalifornia Achievement Test (1970 norms): another standardized, norm-
referenced test. As many as three levels and two forms of this test were
used.

dThis is simply an overall control variable representing the gross effect'
-10f each school within a district.

cal time variables were natural log. transformations of minutes per year.

fAll interactions involved variables in standaid z-score form.rrr. Ai
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reading instruction were gathered using taped interviews with principals,

teachers, §pecialists, and selected teacher aides. (The Technical Appendix

contains the interview schedules and instructions:),":-The teacher and special-

ist interviews resulted in estimates of the actual minutes per week per st6.;

,dent'of reading instruction in each of four instructional modes: whole-group,

small-group, individualized, and individual help. These multiple interviews

verified the actual time allocated to each student for reading instruction in

each of the four modes. Time estimates in these modes were also obtained for

additional instructional time by paid and unpaid aides. The minutes per

week per student were converted into minutes per year, resulting in a more

accurate measure of resource allocation by accounting for student absences.

In addition to instructional time estimates, the interviews provided a:

record of all materials and equipment used as resources in teaching reading.

An index of materials resource utilization (IMRU) was developed to quantify

simultaneously the, type of instructional resources used by a teacher and the

extent of this utilization. The interview schedule grouped instructional

4
resources into the following categories: (1) basal series, workbooks, and

other skill-builder supplements; (2) additional software; (3) hardware (equip-,

ment); and (4) teacher-created materials. To obtain an INRU for each teacher,

a total score for all categories was based upon the number of materials used

in each category and how they,were used. Materials used as a major resource

were given a value twice that given supplemental materials like "additional

'workbooks." The final IMRU was thus the sum of the scores for each categOry

:of materials.

In this experimental study, the analysis differs substantially from the

approach suggested by Wiley and Harnischfeger in that there was no attempt

made to convert all school and program variables into time fattors. Instead,



. .

all input variables were analyzed independently and simultaneously. This

independent and simultaneous analysis resulted -in a much simpler conceptual

model as indicated in FIGURE 5.

In accord with the major categories of the conceptual model, additional

research questions were framed as follos:

1.' Does the amount of time allocated to feeding instruction
affect reading achievement?

2. Does the amount of time allocated to different instructional

modes (whole-group, small-group, individualized, individual
help).. affect reading achievement?

78. Does the availability of instructional materials affect read-

ing achievement?

4. Does'student ability as measured by norm-referenced tests

affect reading achievement?

5. Does teacher quality (e.g., experience, preparation time,

training) affect, reading achievement?

Does the number of students in the reading class affect

reading achievement?

7. Do individual school characteristics affect reading

achievement?

8. Does the affect of instructional time on reading achieve-

ment vary as a function of student ability.

, As indicated in the conceptual model in FIGURE 5, the allocation of pro-

gram resources was compared to test scores on both criterion- and norm-tefer-

ended tests. The California Achievement Test (CAT).and the Pupil Evaluation

Program (PEP), 'developed by the New York State Education Department, repre-

sented standardized, norm-referenced tests in.the pilot study. Raw scores

for previous reading ability were used from tHth PEP. Achievement Development

Scale Scores (ADSS) from the CAT were especially useful because they had

interval scaling and normal distributions. In addition, the ADSS were inde-

pendent of form, level, grade, time of administration, and restandardization.

The bureau developed the criterion-referenced test especially for the

5
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FIGURE 5.

Simplified Conceptual Model of a, Reading Program

INPUTS'
INSTAUCTIONAL PROCESS

1.

OUTPUTS
PROGRAM

1.

2.

3.

4.

5.

6.

7.

8.

OR READING

Student Reading
Achievement on
the Criterion-
Referenced Test.

Student Reading..
Achievement on
the Norm-Refer_
enced Tests

TimeInstructional
(e.g., minute's per
week [wa] of read-
ing instruction)

Instructional Mode
(e.g., mpw of mall
group instruction)

Instructional Materials
(e:g., number of
basal readers)

Individual StudentCharac-
teristics
(e.g., entering perform-
ance)

Individual Teacher Charac-
teristics 2.
(e.g., years of experi-
ence)

Student Body Characteristics
of Reading Class
(e.g., average socioeconomic
status of class)

School Characteristics
(epg., the overall school
effect)'

Interactions of Inputs
(e.g., instructional time
with entering achievement)

*These are control variables representing the effect of a particular
school within a district.

'78
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I

pilot study. Committees of teachers and reading specialists in each of the

nine participating school districts selected from the Bank of Reading Objec-

tives those objectives in the, areas of vocabulary and comprehension that

seemed most pertinent to their own rdading programs. Lists of basic sight

words and of graded reading materials supplied by the school districts were

used as a guide in the selection of passages and vocabulary items.

Grades 4 through 6, had been selected for study. Criterion-refer-

enced tests, however, must be geared, to the level at'which students are actu-

ally achieving, irrespective of their grade placement. Since the range of

achievement was approximately seven years for these three grades, seven levels

of the test, correponding roughly to grades 1 through 7, were constructed

The longitudinal debigv of the study called for repeated criterion-refer-

enced measurementi'on the same students at regular intervals. All school dis-

tricts administered the criterion-referenced tests five times at 2.-week in-

tervals between March and June of 1974 as indicated in TABLE 6. Five equiva-

TABLE

Design for Data Collection

Data Instruments
Pre- May February March April May June

1973 1973 1974 1974 1974 1974 1974

PEP
CAT
CRT
Reading Program Data
Gathered via Inter-
views and School
Records

x

xx

aThese data on the CAT were available for a sub-sample of students.

Compiled by the Bureau, the Bank contains some 2000 objectives organized

into six areas: Multisensory Readiness, Decoding, Vocabulary, Comprehension,

Location and Study Skills, and Reading in the Content Areas. In the pilot

study, items were restricted to two areas--vocabulary and comprehension.

r: 9
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lent forms of the test were constructed at each level, and students were

assigned in random order to the various forms in such a fashion that ultimately

every student took all five forms of the test at the level to which he had

been assigned by his teacher.

Analytical Procedures

The analytical procedures were designed to provide evidence about the

research questions. The procedures included data editing, reducing the num-

ber of 4variables and deriving the parameters of the reading programs. Follow-
..

ing the data edit, frequency distributions were obtained for all variables.
0

(When there were gross a4unts--157. to 20%--of data missing for a variable,

it was eliMinated.) The relatively skewed distributions led to the conver-

sion of all time variables into natural logarithms. Means, standard devia-

tions, and correlations were than calculated. Data with low variability were

eliminated.

A principal components analysis with yarimax rotation was then completed

on a large proportion of the raw data matrix, including multiplicative inter-

actions of instructional time and quality variables. The results from this

factor analysis led to a reduc in the number of original variables and

to the conclusion that student aptitude was interacting with instructional

time. Therefore, in subsequent analyses, each students' third grade PEP scores

and midyear CAT scores were used as statistical controls on ability. The de-
.

pendent variable was either the CRT or the norm- referenced June4CAT. Vairiables

for the interaction of instructional time with/ptudent- aptitude were included

in some of the analyses, but these analyses are only reported in the Technical

Appendix.

With the number of variables reduced to a manageable set, a series of

production functions was developed. The research questions focused on

CO
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estimating the relationship between the input and output variables listed in

FIGURE 5. A production. function is a formal statement of these input -out-.

put relationships and can be expressed symbolically as

Y f(xl, x2, x3)

where

Y = student performance on a CRT or NRT,

X
1

instructional time,

X2 = instructionaVmaterials,

X3 = teacher'degree status.
t.

In this case, final student performance is a linear function of time,

materials, and teacher qualifications. In the case of interacting inputs,

the- least complex relationship could be expressed as Y= f(xix3) where final

student performance is a function of instructional time multiplied by teacher

degree status.. The form of this relationship may be such that a student's

performance will improve with more instructional time by a more highly

trained teacher.

The importance of the program inputs in determining student achievement

was arrived at analytically through mulo .le regression analysis. A more
41

formal account illustrates the procedures used. Beginning with the input.

vdriables as predictors--that is, X1, X2 ... Xn--and a criterion variable,
4

Y, the procedure assumes a linear model of the general form,

Y Q bi Xi b2 X2 + b3 X3 + bn Xn c

where Y is the performance measure predicted on the basis of the "n" predic-

tors weighted by the numbers b
1

b
n plus an additive constant "c." The

b-weights are raw regression coefficients. The "sign" (i.e., + or -) and

magnitude of.the b-weights are important. If the effects of the X's

1
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(i.e.1 the inputs) on Y (i.e., student performance) are linear, then a

positive sign means a positive relation exists between an input and student

achievement. A negative sign usually indicates a negative relationship; for

example., if instructional time increased, student performance would decrease.

The magnitude of the b-weights can be interpreted as follows: if an input (X)

changes one unit, the output (Y) changes "b" units. For example, if b = .50

for X, then as X changes one unit, Y changes half a unit. Usually, the effect

of a particular input variable is not interpreted unless its associated b-

weight is statistically significant. The statistical significance of the

b-weights is determined by reference to the "t" distribution. The direction,

and magnitude of the input or resource variable in predicting student achieve-

ment are summarized in the following section of this paper.

Results

As indicated in FIGURE 5, a conceptual model was developed as a frame-

work for dealing with the main questions of interest. These questions were:

1. Is,a,criterion-referenced test of reading con:-

prehension more sensitive to variation in the

allocation bf program resources than a stand-

ardized, norm-referenced test?

2. Do educational production functions (the for=a1

statement of educational input-output relation-

ships) differ for school districts?

As an introduction to differences across districts, TABLE 7 provides

the means and standard deviations of the major variables used in subsequent

analyses. For ease of reference, variables are listed under the major cate-

gories of the conceptual-anhlytical model. TABLE 7 reflects wide

For a detailed mathematical presentation of the findind:s, refer to the

Technical Appendix.
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in the study sample. The teachers' average ages, for instance, varies from

district to district. It is encouraging to note that the instructional time

variables also reflect considerable diversity. Each district is allocating

No4.1...their r .ding program resources in unique patterns. These patterns provided

the basis for further analyses 9f the relationship between program resources

and student performance. Multiple regression was used to determine the nature

of these relationships.

Sensitivity of Student Performance Measures. Two main analyses were

completed in order to compare the sensitivity of the norm-referenced test

(NRT) to the sensitivity of the criterion-referenced test (CRT).

The first analysis determined the effects of instructional time and

student characteristics on the CRT and the norm-referenced California Achieve-

ment Test (CAT). The main findings indicatA that instructional time

related-ne6tively to both the CRT and the CAT. The occupation of the stu-.

dent's father was positively related to the CAT.

Several characteristics of the first analysis suggested the need for a

,,Slightly different approach. These analyses were based on different CRT and

NRT student subsamples. In addition, instructional time was measured in min-

utes per week, and student performance on the CAT was measured in grade equiva-

lent scores. The negative time effects from the first analysis also needed6

further clarification.

Thus, a second analysis of CRT-NRT differences was initiated. This. anal-

ysis differed in several ways from the first. Instructional time was esti-

mated more accurately as minutes per year based on minutes per day times the

number of days each student actually attended school. The CRT-NRT compari-

sons were based on identical students, not separate sub-samples. Another

major difference was in the number of statistical control variables. These

c1
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q
second analyses were very conservative regression models controlling for the

following variables: number of pupils, percent white, and socioeconomic com-

position of the reading class; student's third grade PEP scores in reading,

student's age and father's occupation; teacher's age and degree status. The

CAT scores were Achievement Development Scale Scores with equal intervals and

normal distributions. These multiple regression analyses were designed to

clarify the extent to which CRT's and NRT's measure different aspects of stu-

dent reading performance. The inclusion of the control variabled also indi-

Vated relative test sensitivity to program resources.

The findings from the second CRT -NRT analysis can be summarized as

follows:

1. A greater number of variables defining the instruc-
tional environment were related to CRT performance
than to NRT performance.

2. Instructional time variables were significantly
related to CRT performance more often than NRT
performance.

3. Both the criterion-referenced test and the norm-,
referenced California Achievement Test measure
unique aspects of reading comprehension,.

The greater sensitivity of the CRT versus the NRT for the instructional

time variables must be interpreted cautiously. Many of these time effects

have proven to be curvilinear, not linear. (See the Technical Appendix for

details.) Detailed studies of these time effects reveal that schools differ

in their distribution patterns for instructional time. In essence, lower

performing students on the average receive more instructional time. However,

student performance does not increase until a considerable amount of instruc-

tional time is given to the students. Student performance also varies with

staff type (e.g., paid aide).

The findings on test sensitivity provide evidence in support of the use

Cr)
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of CRT's over NRT's in studies of educational production functions.

District Production Functions. An educational production funttion de-

scribes mathematically how school inputs (resources) relate to student par-

formance (outputs). In these analyses, inputs included school, teacher,

and student characteristics while output was measured by the California

Achievement Test (CAT). The norm-referenced CAT was used instead of the CRT

due to better reliability, distribution characteristics, and the fact that

interval scaled scores could be used within each district.

These production function studies included all of the control variables

6

used in the CRT-NRT comparisons plus a control for 'school effects.. In addi-

tion to determining the importance of these variables, the Index of Materials

Resource Utilization was studied. These analyses helped d termine the rel-

ative importance of the explanatory and control variable in predicting stu-

dent reading performance.

The general findings from the production function studies for ebch.of

the four school. districts can be summarized as follows:

1. A large proportion of the variance in CAT per-
formance was accounted for in each district;

2. The variables that significantly accounted for
CAT variance differed somewhat from district
to district. (For example, percent white in,
the reading class was significant and positive
in two of the four districts.)

3. The Index of lterials Resource Utilization was
not significantly related to CAT performance.

4. Instructional time variables were significant
in three of the four districts. (In one district,
fOur out of eight time variables were signifi-
cantly related to student performance.)

5. The importance of different teaching staff changed
from district to district. (For example, the
teacher effect was significant and positive in one
district. However, the effects due to reading



specialists and paid aides were negative in
three districts and usually curvilinear. These

curvilinear effects-for specialist's time mean
that lower performing students receive more
instructional time and that student perfor-
manOe dOes not go op until rather high levels
of instructional time are reached. However, it

cannot be concluded that these specialist effects

would occur without regular classroom instruc-
tion. The latter condition did not occur in
the study.)

The production lunctiOn studies support the use of time as- a measure of

resource utilization in the schools. This fact combined with the greater

sensitivity of CRT's over NRT's produced a foundation for more legitimate

productivity studies. Future productivity studies will measure program

resources in units of time and program outputs with criterion-referenced

tests scaled as precisely as time.

67
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Conclusions and Projected Research

The 'halcyon days of. educational funding seem to be gone forever. Public

schools are harried by fiscal cutbacks and face a future of continuing bud-

getar strictures. Ironically, while funds shrink, there is a growing

dalman4.--..public and professional--for increased quality in school programs,

especially in critical skill,areas like reading. Talk of education account-

ability, of value received for dollars spent; and of input-output relation-

ships has grown steadily in volume in the last 10 years. In competition

for limited funds, school programs are being forced to prove their value.

And they are expecped to show improvement in student achievement irrespec-

tive of funding. The critical problem facing school districts, then, is

how to increase student achievement without raising costs.

The work of the Bureau of School and Cultural Research reported in this

paper addresses this critical problem in two ways: (I) by investigating

evaluation in reading and attempting to design a more appropriate and

efficient testing system; and (2) by studying the feasibility of productivity

analyses of reading programs.

As mentioned in the Introduction to this paper, considerable research

effort has been committed to the mcasuremsnt of student achievemen in

reading since the Coleman Report, but that effort has generated cpntroversy

as well as new concepts and tests. Proponents of norm- and critirion-refer-

endbd tests fire critical volleys at each other in the professional journals.

Though the new criterion-referenced tests have not replaced traditional,

norm-referenced tests, two points have clearly emerged from the critical

debate: (1) because norm-referenced tests are, in effect, designed to be

insensitive to instruction and because their scaling properties make it

difficult to interpret or Compare scores,norm-referenCed tests are not

useful for evaluating reading programs; and (2) the global measures of



"reading comprehension" that characterize norm-referenced tests no longer

satisfy the evaluative needs of school districts which are moving toward

individualized instruction and mastery learning.

In light of these considerations, the bureau set out to compare the'

sensitivity of a criterion-referenced test of reading comprehension with

that of a norm-referenced test of reading and to study the feasibility of

productivity analyses of reading progrmus by comparing the results of both

tests to variations in the allocation of program resources. The findings of

a pilot study conducted in the spring of 1974 indicated clearly that the

criterion-referenced test was more sensitive to the use of program resources

than the no.rm-referenced test.

. The bureau was encouraged by the sensitivity of the rudimentary,

criterion-referenced test used in the pilot study, but the inadequacies of

.the test were just as obvious. like traditional, norm-referenced tests, 'the

experimental, criterion-referenced test attempted to assess a wide spectrdm

of cognitive skills. Though the items were clearly7 identified in relation

to particular course objectives, each test form contained only a few items

dn'any one objective. Furthermore, neither the passages nor the items were

accurately scaled for levels of difficulty. Finally, the test was not suf-

ficiently objective in construction to allow for the\econamical production

of laige volumes of items fok 'a great number of parallel test forms.

The bureau decided to develop an accurate, useful, and economical test

'of comprehension= se. Ilikn attempt was made to disentangle literal compre-

hension- -the act or process of grasping. the explicit, societally standardized

meaning of a verbal message--from more sophisticated, inferentia cesses

that school systems hardly seem to affect. Literal' comprehension,- as defined

above, is very close to popular notions like "basic literacy" and can be

referenced di'rect'ly tofuthatever verbal messages school districts decide their

Ca
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students ought to be able to comprehend, The bureau's conceptualization

of literal comprehension, then, is not only academically.useful, for .it is

fundamental to any further derivation of meaning from a verbal message, but

it is also socially useful. The public, for instance; expects high school

graduates to be "literate," to be able to derive explicit, societally stan-

dardized meanings from reading materials like newspapers, consumer directions,

or job application forms.

lb test literal comprehension- accurately and'eeOhomicafly.across a-wide :

- -4

array of reading materials the bureau developed a multiple-choice clone

testing system rather than a test, as such. The testing system-id composed
_

of a pool of graded, "clozed" passages with sets of alternate responses for

each deletion. Tests can be assembled from this pool in a variety of ways

to suit particular evaluative needs. The prodedures used to grade and "clone"

the passages and select alternate responses were made systematic enough to

be reproducible. (The objectivity of item construction is indicated by the

fact that the selection of alternate responses has already been computer-

d

ized.) To date, nearly 1500 paSsages'have been sampled from avariety of

reading materialLin Specified domains; graded for difficulty, and "clozed."-

Nearly 15,000 sets of alternate, responses have been written and reviewed.

Validation'and refillnerneVt of the testing system began in the spring of

1975 and will continue through the 1975-76 academic year. In the course of

the validation, the passages will' be calibratedaccurately for difficulty on

a scale with equal intervals and a meaningful' zero point using a modified.

Rasch procedure. (Such a scale is a prerequisite to the production of com-

parable test forms or legitimate productivity analyses.) .Eventually, the

graded and,"clozed" passages and sets of alternatives will be stored ,on com-

puter tapes. Teachers will then be able to request tailor-made test forms--

sampled from specific kinds of reading materials at speg levels of dif-
\*.

ficulty--and the test will be assembled entirely by
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The accurate, economical assessment of student achievement, however,

is only part of a productivity analysis of reading programs. It is equally

important to measure the allocation of program resources on a comparable

scale. In the pilot study of the feasibility of productivity analyses of

reading programs conducted in the spring of 1974, the bureau demonstrated

that it is possible to gather large quantities of data on the allocation

of instructional time in the classroom and in compensatory programs.

Measuring resource allocation in units of time is important because costs

can then be expressed in terms of unit costs (i.e., dollars per hour-per

stUdent).. A cost7titeoratio is a precise, common-scale on which all pro-

grams can be compared to determine relative differences in expenditures.

Moreover, the measurement of program resources in units of time results in

a -scale with-eqq044-ntervalsand a meaningful zero point which can be com-

pared to the measure of student achievement outlined above. Legitimate

productivity analyses thus become possible.

Following the validation of the multiple-choice cloze testing system

and the calibration of the passages, the testing system will be ready for

use in a general demonstration of the analytical approach to productivity

in reading programs. A statewide survey of productivity in reading programs

is proposed. A proportionate sample of classrooms in grades 1, 3, 6, 9,

and 12 will be drawn from a representative set of 200 school districts in

the State of'New York. The survay.sample will number about 10,000 'students

and will allow for generalization of results by region and for the whole

state.

This survey will assess the amount of instructional time actually

allocated to individual students in the regular classrooms and in any adjunct

or compensatory programs. Ih addition to the allocated time, the effective



learning time for each student will be estimated. Cost data associated

with staff, facilities, equipment, and instructional materials will also be

gathered. Further, the design of the survey will make it possible to assess

organizational features of programs and emphasis on particular objectives.

The overall intent of this component Of the survey is to assess the

contribution of the quantity and quality of instruction to achievement in

literal comprehension. In another component of the survey, the impact of

reading time and materials. in the home on achievement in literal comprehen-

sion will be assessed. The focus on reading in the home would be relevant

to the formulatiop of policy about parent- or community- oriented' programs

designed to improve reading performance. It may well be that careful in-

vestments in the family or community contekt will be more productive in

improving reading performance than some compensatory treatments applied

in the school.

Overall, the survey .nay have a number of policy - relevant findings.

Representative statewide estimates of levels of literacy in particular

domains of reading materials will be available for the first time. For

example, the survey will attempt to answer questions like the following: Can

12th grade students comprehend the written messages on the front pages of

newspapers? Of equal importance will be data describing how the amount of

time spent on reading varies in school programs and in homes. Aside from

this useful descriptive data, the results of the-survey will yield important

findings on the effect of various instructionalvariables on reading achieve-

ment. -It is expected that these results will make important contributions

in the formulation of policy concerning the most productive uses of funds

for reading instruction in New York State.
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1.0 Introduction

This Technical Appendix to "Measurement and Productivity in School Read-

ing Programs--Main Report" provides a detailed summary of procedures, results,

and survey instruments.a The Appendix is written for the research special-

ist interested in the Main Reports conclusions. It is designed to clarify

procedures and results and to present studies which will help reduce dis-

agreement over some of the research approaches employed.

The Technical Appendix not only supplies supporting evidence for the

Main Report, but also contains a supplemental study,' entitled "Effect of

Comprehensive Achievement Monitoring on Student Learning." This study is

related to the Main Report because it deals with the effectiveness of a

similar criterion-referenced testing system. In the Main Report, the criter-

ion-referenced testing component of the research design was embedded in a

longitudinal design using the California Achievement Test (CAT). The Main

Report compares norm- and criterion-referenced tests; this related study

analyzes the same criterion-referenced testing system over a three year per-

iod with comparisons with the Metropolitan Xchievement Test, another norm-

referenced test. It is encouraging that this report concluded that criter-

ion-referenced tests are more sensitive indicators of student achievement

than norm-referenced tests. The author noted that "If educational decision

makers want evaluation data on the effectiveness of their locally developed

curricula, they are more likely to detect program strengths and weakness

employing criterion-referenced measures than standardized norm-referenced

tests." (p.25) This intact study supports the conclusions of the Main Report.

'This Technical Appendix was written by Steven J. Kidder and Ronald E.

Streeter.



2.0 Methodology

SaMple. The original student sample consisted of 5887 students in 4th,

5th, and 6th grades in 19 school districts. The individual student was the

unit of analysis. Study samples were selected from the original sample for

detailed investigations. For example, tte-number of students in the criter-

ion-referenced analyses varied from 153 to 441. In contrast, the number of

students in the norm-referenced analyses went as high as 2231.

The district-by-district sample characteristics are provided in Table

2.1. A fifth district was left out of these studies due to extreme scores

and few students. The districts were chosen for wide variation in resources
A

used in reading instruction and variation in socio-economic composition.

All of the 4th, 5th, and 6th grade teachers in each school were sampled.

These teachers had volunteered to participate in the study and in the instal-

lation of an experimental criterion-referenced testing system.

Table 2.1

Sample Characteristics for Each District in the Analyses (N=3004)

Variables District

A B C D

No. Pupils 567 947 967 523
No. Schools 2 7 5 3
No. Teachers 36 56 60 25
Type District Suburban Urban Urban Urban
% White in class 89% 83% 12% 63%
% Lower Status in .

class . 25% 36% '59% 37%

Research design. The basic 4esearch design for the study is presented

in Table 2,2. The longitudinal aspect'of the design is evident in the

repeated data collection points beginning before 1974. Final data collection
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points occurred in June, 1974. The earliest collection occurred when each

student was in third grade. The first data point was based on, the Pupil

Evaluation Program (PEP) norm-referenced test in reading developed by the

Bureau of Pupil Testing and Advisory Services at the State Education Depart-

ment, Albany, New York.

In May, 1973, a sub-sample of about 1600 students received the Califor-

nia Achievement Test (CAT). In January, 1974, and June, 1974, approximately

2500 students received the CAT. Of these students, 1600 had also received

the CAT in May, 1973. Therefore, with regard to norm-referenced measures

on al students, t e final analyses varied somewhat but usually involved the

use o the Jun 1974, CAT as the dependent variable with the 3rd grade PEP

test and the January, 1974, CAT test as statistical controls for prior stud-

ent performance,

The develotibent and implementation of the criterion-referenced testing

component of the design were as follows. In the development phase a gin* of

Reading; Objectives (BRO), consisting of some 2000 objectives grouped into

six areas (multi-sensory readiness, decoding, vocabulary, comprehension,

location and study skills, reading in the content areas), was compiled by a

team of reading research and curriculum experts. To date, efforts have been

concentrated in two of these areas, vocabulary and comprehension. From the

objectives for vocabulary and comprehension each of the nine cooperating

school districts selected those which were moSt'relevant to its reading pro-

gram, determined the grade level or levels at which each objective should be

taught and tested; and indicated the relative importance of each objective

by designating the number of test items to be constructed per objective.

The complete test was designed to be administered in a period of 30 minutes.

In order to allow for continuous monitoring (a major goal of the project),

-5-



five equivalent forms of each test were constructed, and administered at

intervals of two and three weeks between March and June, 1974. Subjects

were randomly assigned to the five forms of the test. Initially, the study

focussed on grades 4 through 6, but since the range of achievement within

these three grades was considerably greater than three yearb, tests were

constructed at seven levels, corresponding roughly t grades.1 through 7,

each student being assigned by his teacher to the level at which he was

achieving.

A data-processing system was used to complement the testing program.

The feedback provided to the schools included group data on each item, each

objective, and total scores at each level. In addition, every student

received information on his own performance on the same measures. The total

system, which is known as Comprehension Achievement Monitoring (CAM), has

several advantages: (1) it permits diagnostic evaluation of indiVidual and

group strengths and weaknesses on specific skills, thus enabling the teacher

to deploy instruction time more' effectively; (2) it allows for the continuous

monitoring of every student on each skill, and is therefore a useful tool in

the individualization of instruction; (3) it facilitates flexible ad hoc

grouping for the teaching of specific skills on which identified students

need further tutoring; (4) as additional data are gathered, correlational

studies should indicate empirically which of the skills are indeed most

important to the criterion of reading comprehension. CAM is evaluated in

the study by Adams in Section 10.0.

The repeated criterion - referenoed testing of student reading performance

during the spring of 1974 included a form of longitudinal matrix sampling.

This testing procedure involved the random assignment of a Get of five par-
}

allel teat forms to any given student using 5 x 5 Latin Squares such that

82
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an even and representative distribution of students per form per class was

obtained. These five parallel tests were used in each of 6 to 8 levels for

grades 4 through 6. Thus, up to eight sets, of test forms were provided to

a district incorporating the range of reading. levels in grades four five,

and six. Typically, a district used 3 levels and 15 test forms to monitor

reading comprehension.

During the testing schedule, large quantities of student test data

were generated. For example, within the entire study, 3500 to 4000 students

took five criteribn-referenced tests and two norm-referenced tests. Thus,

over 25,000 test,forms had to be processed. The data monitoring and process-

ing system used for handling the CRT data was the CAM system. The Califor-

nia Achievement TestS-were machine processed and merged (by:student) with -

the CRT and program resources data.

The norm-referenced measure of reading performance was the the Caiifor-

nia Achievement Tett-1970 norms. Raw, grade equivalent, and achievement-

delMlopment scale scores (ADSS) for vocabulary and comprehension were avail-

able for each student on both pre - yd post-instructional administrations of

the test., The ADSS were especially useful because of the following features:

interval scaling, normal distribution, and independence of form, level,

grade, time of year, and restandardizatjon. Thus, the ADSS can be added,

subtracted, and averaged regardless of the'level or form of the CAT adminis,-

tered.

The data needed to specifically characterize each reading program were

gathered via interviews-w4h teachers, specialistsliaides; and principals

and searches of school records. This9pccured form March, 1974, to June,

1974. During the initial interviewing, the schedules were improved. This

resulted in the acquisition of quite detailed instructional time data on-leach

a

-7-
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1

particular student. As noted, all of the detailed progrA ata were refer-

ended directly to the individual student. This guaranteed using the student

as the unit of analysis within a school. Therefore, most of the analyses

are based on variations of individual student scores about average scores

for students in each district.

Interview schedules were developed for principals, specialists, and

b

teachers -(See Section 11.0). These schedules were designed for gathering

as much information as possible on resource allocation and program config-

uration in reading. Each schedule required approximately sixty minutes fol-

administrationi. The principal's schedule included school-level questions on

student-body SES, reading level, ethnicity plus detailed questions on facil-

ities and special reading programs. The specialist's schedule requested

detailed information on program materials,^mode of instruction, and the time
41.

each specialist or aide spent with each student. The teacher schedule

focused hedvily on the classroom reading program, teacher characteristics,

and student body characteristics. The hardware and spftware used for read-

inging instruc ion,was listed. Of special interest waspie tabulation for each

student of the actual number of minutes spent in reading instruction with

teachers orspecialists, or tutors in the following modes: (1) whole class

instruction, (2) small group instruction, (3) individual help (on a one-to-
e

one basis), and (4) individualiz d instruction (i.e., a "mini-curriculum"

per student, individually or in, groups).

In an effort to combine all of the instPuctional material -Variables

present in any given reading program, the,,Index of Materials Resource Utili-

zation (IMRU) was*developed the IMRU is based upon the type and

materials used in a reading i".gram in a specific teachers' classr

whether they-were used as a major or supplemental resource.

84
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The instructional
V
ials variables were grouped into four categories,'

one for each type of material used: 1) basal series, workbooks, and other

skill builder supplements, 2) additional software, 3) hardware, and 4) teacher-,

created materials. .A score for each category was determined; this score was

based Lipori the number of materials used in that category lind how they Were

used. In most cases, materials used as a major resource were given a value

twice that given materials used to supplement reading instruction. The IMRU

was determined by taking the sum of the four scores derived for each category

of materials,
..._

A- brief description of,each of the four scores making up thec

IMRU follows:

Materials Category #1. This score for basal series, workbooks,
and other skill builder supplements was perhaps the most com-
plex. For each basal series used, a value of 2 was added. A
value of 1 was added for each workbook used in conjunction with
a basal series. In addition, a value of 1 was added if one to
three additional skill builder supplements were used, and a value
of 2 if more than three of these skill builder supplements were
:used. The highest possible score allowed for Materials Category
# 1 was 12.

Materials Category #2.< Additional software was grouped according
to the number of obviously different resources used: less thane
3, 3-6, and greater than 6. Vanes of 1, 2, and 3 were assigned,
respectively, when each group of different resources was used as
supplemental resources. These values were doubled for gorups
used as major resources. If more than six major resources of
software and more than sic supplemental resources were used, a
total maximum of 9 was assigned.

Materials Category #3. In general there were nine different types
of hardware used. A value of 2 was assigned to each type of hard-
ware used as a major resource, while 1 was assigned to each type
of hardware used as a supplemental resource. The highest possible
score, the case in which all nine types of hardware used as major
resources, was 18.

Materials Category #4. The score for teacher-created materials is
similar to that of hardware. Values of 2 and 1 were assigned to
each type of teacher-created material used, depending on whether
it was a major or supplemental resource, respectively. Since
there were five types, the highest possible score was 10.

As mentioned, the IMRU was the sum of these four scores. The highest

8 5
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possible score that could have been assigned to a particular teacher was 49.

This would represent a comprehensive use of resources and materials by a

teacher.

This research strategy provided a data base of'sufficient detail and

focus for dealing with the major research questions of interest.

3.0 Original Variable Definition

The school factors listed-in the conceptual-analytical model in the

Main ,Report are major, superordinate categories of related variables. These

-major categories (e.g., teachercharacteristio0 are composed of specific

variables. These variables and their possible interactions provided the

data base for the analyses of program effectiveness. Therefore, in order

to provide the reader with a complete understanding of which variables were

used in the study, they are listed here under their respective higher-level

categories of school and school-related factors.

INPUTS:

A. Instructional Time Variables for each student included the number
of minutes per week of

1. Total Reading Instruction.

2. All"Whole Group Reading Instruction.

3. All Small Group Reading Instruction.

4. All Individual Help in Reading.

5. All Individualized Reading Instruction.

6. All Specialist Reading Insturction.

7. All Paid Aide Reading Instruction.

8. All Unpaid Aide Reading Instruction.

9. Whole Group Instruction by the Teacher!

10. Small Group Instruction by the Teacher.

77)
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11. Individual Help by the Teacher.

12. Individualized Instruction by the Teacher.

B. Instructional Mode Variables indicated whether a student received

13. Whole Group Instruction by the Teacher..

14. Small Group Instructibn by the Teacher.

. 15. Individual Help by the Teacher.

16. Individualized Instruction by the Teacher.

17. Total Whole Group Instruction.

,18. Total. Small Group Instruction,

19. Total Individual Help.

'20. Total Individualized Instruction.

C. Instructional Materials Variablesa were subsumed in an index
(Variable Number 21) based upon the type and number of materials
used for reading instruction in the teacher's classroom.

D. Individual Student Characteristic Variables included

22. Age.

23. Sex.

24. Birth Order.

25. Father's Obcupation.

26. Father's Education.

27. Mother's Occupation.

28. Mother's Education.

29. 3rd Grade Reading Ability (PEP TEST) as a raw score.

30. 3rd Grade Math Ability (PEP TEST) as a raw score.

31. Number of Days Absent.

32. Percentage of Days Present.

33. Membership in a Specific Reading Class.

aSee Section 2.0 for a thorough description of the Index of Materials

Resource Utilization.
437



34. Membership in a Specific School.

35. Student raw score on criterion-referenced test,
1st administration at Levels 2, 3, 4, 5, 6, 7,

36. Student Achievement Development Scale Score on the
May, 1973 and January, 1974, California Achievement
Test for vocabulary, comprehension, and total reading.

E. Individual Teacher Characteristic Variables included

37. Age.

38. Sex.
--Z

39. Degree Status.

40. Total Years of Experience.

41. Type of Appointment.

42. Teacher Expectancy of Student Performance under real
conditionS.

43. Teacher Expectancy of Student Performance under ideal
conditions.

444 Ideal minus Real Teacher Expectancy.

45. Number of undergraduate courses related to reading.

46. Number of graduate courses related to reading.

47. Number of inservice hours/month:

48. Minutes per week of teacher preparation for reading.

49. Minutes per week of teacher coordination time for reading.

F. Student Body Characteristics of Reading Class Variables included

50.' Number of Students.

51. Percentage of White Students.

52. Percentage of Black Students,

53. Percentage of Spanish Surnamed Students.

54. Frequency of .change in reading group composition.

55. Percentage Working Poor or Unemployed.

88
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56. Percentage Unskilled, orkers.

57. Percentage Skilled Blue Collar.

58. Percentage Skilled White Collar.

59. Percentage Management Level.

60. Percentage Professional.

61. Percentage Working Poor /Unemployed plus Unskilled Workers.

G. School Characteristics Variables included

62, Ability Grouping Practices

H. Interactions of Input Variables included

63. High Performing Students by Minutes Per Week (MPW),
Whole Group Instruction (WGI), Small Group Instruction
(SGI), Individual Help (IH), and Individualized
Instruction (II) by the Teacher.

64.. Low Performing Students by MPW, WGI, SGI, IH, II by
the Teacher.

65k. MPW Total Reading Instruction by Student Sex, Student
Age, Number of Days Absent, Number of Pupils in Reading
Class, High and Low Performing Students, and Teacher
Experience.

66. Student Sex by Teacher Sex.

67. Teacher Age by Teacher Age.

68. Teacher Experience by Teacher Experience.

69. Instructional Materials by High Performing Students,
Low Performing Students, and Teacher Preparation Time.

OUTPUTS:

I. Student Reading Achievement on Criterion-Referenced Tests included

69-74. Student raw score on 4th administration of CRT at Levels
2, 3, 4, 5, 6, 7.

J. Student Reading.Achievement on Norm-Referenced Test included

75. Student post test vocabulary Achievement Development
Scale Shore (ADSS) on June 1974 CAT.

76. Student post test comprehension ADSS on June 1974 CAT.

89
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77. Student post test total reading ADSS on June 1974 CAT.

Most of these variables were eventually included in a principal-compon-

ents analysis. Thus, data reduction procedures, both logical and empirical,

resulted in as few as 8 explanatory varias in many of the multiple regres-

sion analyses.



4.0 Coding Scheme for Original Variables

In coding the original variables for computer analysis, provisions

had to be made for continuous as well as categorical variables. The coding

scheme that follows indicates the range allowed for continuous variables

and the values assigned to each category of the categorical variables.

For cases having missing values for particular variables, the mean for that

variable was substituted.

91

-15-



Variables

District Number: Utica 33.
Yonkers 44.
Syracuse 55.
Brentwood 88.

Year of Study

School Number

Student I.D.

Reading Teacher Number

minutes per week Reading Instruction

Criterion Referenced Test Raw Scores

Student Age in Half Years:

Birthdate

June 1, 1969 - Nov. 30, 1969
Dec. 1, 1968 - May 31, 1969
June 1, 1968 - Nov. 30, 1968
Dec. 1, 1967 May 31, 1968
June 1, 1967 - Nov. 30, 1967
Dec. 1, 1966 - May 31, 1967
June 1, 1966 - Nov. 30, 1966
Dec. 1, 1965 - May 31, 1966
June 1, 1965 - Nov. 30, 1965
Dec. 21, 1964 - May 31, 1965
June 1, 1964 - Nov. 30, 1964
Dec. 1, 1963 - May 31, 1964
June 1, 1963 - Nov. 30, 1963
Dec. 1,. 19t2 - May 31, 1963
June 1, 1962 - Nov. 30, 1962
Dec. 1, 1961 - May -31, 1962
June 1, 1961 - Nov. 30, 1961
Dec. 1, 1960,- May 31, 1961
June 1, 1960 - Nov. 30, 1960
Dec. 1, 1959 - May 31, 1960
June 1, 1959 - Nov. 30, 1959
Dec. 1, 1958 - May 31, 1959

Code

00. - 99%

00.- 99.

000000. - 999999.

00. - 99.

'000. - 999.

000.0 - 999.9

09,0
10.0
11.0
12.q.

13.0
14.0

15.0
16.0
17.0
18.0
19.0
20.0
21.o\
22.0
23.0
24.0
25.0
26.0
27.0
28.0-
29.0
30.0

Student Sex: Male 01.0
Female 02.0

716r



Birth Order: First Born 09.0
Second Born 08.0
Third Born 07.4)

Fourth Born 06.0
Fifth Born 05.0
Sixth Born 04,0
Seventh Born 03.0
Eighth Born 02.0
Ninth Born Plus 01.0

Father's Occupation: Working Poor 01.0
(welfare/unemployed)

Unskilled Worker 02.0
(gas station Attendsntl.

Skilled Worker-Blue Collar 03.0
(fireman,electrician)

Skilled Worker-White Collar 04.0
(office worker, sales)

Business 05.0
(management)

Professional 06.0
(doctor, teacher)

Father's Education: None, or some grade school 01.0

Completed grade school 02.0

Some high. school, but
did not graduate

03,d

Graduated from high school 04.0

Vocational or business
school after high school

05.0

Some college, but less
than 4 years

06.0

Graduated from a 07.0
4-year college

Attended graduate or
professional school

(AA

Not available 09.0

4 ,i3
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ti

Mother's Occupation] Working Poor 01.0
(welfare/unemployed)

Unskilled Worker
(gas station attendant)

Skilled Worker-Blue Collar
(fireman, electrician)

Skilled Worker-White Collar
(office worker, sales)

Business
(management, sales)

Professional
(doctor, teacher)

41;lf

Housewife

Mother's Education: None,.or some grade school

'Completed grade school

Some high school, but
did not graduate

02.0

03.0

04.0,

65:0

06.0

07.0

01.0-

02.0

03.0

Graduated from high school 04.0-

Vocational or business
school after high school

Some college,
4 years

but

Graduated from a
4-year college

less

Attended graduate or
professional school

Not available

05.0

than 06.0

07.0

08.0

09.0

Score 00.0-99.9Pupil Evaluation Program (PEP) Reading Test Raw

Number of Days Absent

Percent of Days Present

04

00.0 - 99.9

00.0 - 99.9



Classroom Ethnicity: Number of Students in
Reading Class

Number of White Students,'

Classroom SES:
(Occupation of head
of household)

00.0 99.9

-99.9-

Number of Black Students 00.O 99.9

Number of Oriental Students 00.p - 99.9

Number of Spanish Students 00.0 - 99.9

Number of American Indian 00.0 -99.9
Students

Number of Working Poor

Number of Unskilled'2Workers

Number of Skilled Workers-
Blue Collar

00.0 - 99.9

00.0 - 99.9

00.0 - 99.0

.Number of Skilled Workers- 00.0 - 99.9

White Collar

Number of Business Management 00.0 - 99.9

Number of Professionals

Number of Absentees in Classroom. per Day

Number of Students Moving into Class during Year

Number of Students Moving out of Class durf4 Year

Educational Attainment Under Existing Conditions:
'(Teacher Expectancy)

8th grade or less
9th, 10th, or 11th grade
High School Graduate
Jr. Collega, Business
4 year college or more

Educational Attainment Under Ideal Conditions:
(Teacher Expectancy)

8th grade or less
9th, 10th, Or 11th grade
High School Graduate
Jr. College, Business
4 year college or more

00.0 - 99.9

00.0 - 99.9

00.0 - 99.9

00.0 - 99.9'

01.0
02.0
03.0
04.0
05.0

01.0
02.0
03.0
04.0
05.0

I



Frequency of Change in Reading Group Composition:

I

No change Sept. - June 01.0
Little change (every 5 mo.) 02.0
Some change (every 3-4 mo.) 03.0

Much change (every 2 mo.) 04.0

el`
Number of Undergradua4'i Courses in Reading Instruction 00.0 - 99.9

Number of Graduate Courses in Reading Instruction

nopw of Teacher Preparation for Reading Instruction

00.0 - 99.9

00.0 - 99.9

nopw of Teacher Coordination of Reading Instruction 00.0 - 99.9

Teacher Absences: Teacher not absent 2 01.0
consecutive weeks

Teacher absent for 2 02.0 .

consecutive weeks

nopw of Non-instructional Reading Activities 000.0 . 999.9

Teacher Sex: Male 01.0

Female 02.0

Teacher Age: Year of Birth 00.p - 99.9

Teacher Certification: None Q1.0

5 yr. provisional 02.0

10 yr. provisional 03.0

NYCS Subst.. t 04.0

NYCS Proba ionary- 05.0

Buffalo Te.,orary 06.0

Buffa16 'robationary 07.0

Perqodent 08.0

Teacher Degree Statu4,:- -Preshman year or less 01.0

Soph. year completed 02.0

Associate degree 03.0

Junior year or less 04.0

Bachelors degree 05;0

Bachelors degree + 30 hr. 06.0

Masters degree 07.0

Masters degree + 30 hr. 08..0

Doctorate 09.0

Total Years Teaching gXperence 00.0 - 99.9

-20-
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Type of Appointment: Civil Service '01.0

Substitute 02.0

Probationary
Tenured

Index of Miterial ResourCe Utilization 00. - 99.

California Achievement Test Reading ADSS Scores 000.0 - 999.9



4.1 Coding Scheme of Transgenerated Variables

In addition to the Original variables already listed, the following
09

new variables were created from the,priginal variables by transgenerations.

Dummy Variables for District and School. Each district and school

building was assigned a unique variable. Each student was then, assigned a

value of 1 if in a partiallar district or school. He received a value of

0 in all other dummy variables for district and,school.

Minutes per Year (mpy) of Reading Instruction. In an effort to use

a more accurate estimate pf time spent in reading instruction for each

student, each of the time variables recorded in minutes per week was

*transgenerated into minutes per year. This involved the number of school

days per week, the average number of school days in a school year, and the

percentage of days present for each student. This transgeneration is

summarized in the following formula:

pw
MPY=

m
x 181.8 days x % days present.

5

Teacher's Age. The teacher's age was determined by subtracting' the

teacher's year of birth from 74 (1974),:---_L

Teacher's Age= 74- date of birth.

Percent of Wh.te Students in Reading Class. Percentages of reading

Class ethnicity (white,. black, etc.) and SES (working pOor, unskilled worker,

etc.) were determined by dividing the number of students in each category

' by the total number of students in the reading class and multiplying by 100.

Vor example:

white students in class
number of,white.stUdehts

100%
total number of students x

Logarithmic Transformation. Natural logarithms of all time variables

'were also generated in order to make their relationships ih the regression

models more linear.

-22-



a-scores. While examining interaction effects, these 'itariablep.wefe

standardized using z-scores obtained by dividing the difference between the

raw score and mean by its standard deviation or

zi
Xi -XI,

SDx

-23-
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0 Frequency Distributions of Major Original Variables

The following histograms were plotted using a subsample of 2672

students across all districts in the study. The plots were made using

raw data. . Intervals and ranges were determined by the computer'program

(BMD 05D). Variables having a high frequency of zeros or appearing to

- have low variability were plotted using another program (BMD 07D) which

allowed for the selection of special values from the distrihution and

provided the exact frequenby.count for each interval.

10)
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6.0 Means and Standard Deviations of Major Variables by District

The following table of means and standard deviations included the

major - variables used in the study. The mean for each variable within

each district is given with the standard deviation enclosed in

parentheses. Values not available or not applicable to a given district

Were so designated by a dash (-).
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7.0 Intercorrelations of Major Variables by District

The intercorrelations of the variables used in the full model
, .

regression analysis for each district are presented in Tables 7.1 - 7.4.

It should be noted that for df = 500, r must be at least + .088 to be

significant at the .05 level and + .115 at the .01 level. The variable

numbers correspond to the variables used in the regression.analysis for

each respective district. Therefore the numbers are not consecutive.
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8.0 Multiple Regression Analysis

The model used in the multiple regression analysis of the district and

CRT subsamPles was noted in the Main Report.

The variables used and numbers identifying them are,listed for each

district sub sample in Table 8.1 and CRT Level 4 and Level 5 in Table 8.2.

As noted inTable 8.1, the dependent variable, the CAT post-test, was

expressed in Achievement Development Scale Scores (ADSS), while the CAT

pretest ADSS 'were further transfOrMed to z,scores to facilitate their use in

interactions. The raw score was used for the 3rd grade Pupil Evaluation

TrograM (PEP) test Of reading, The various modes of instructional time were

expressed' in the natural log of minutes per year. As with the CAT preatest,

the z-scores of the logs for the time variables were used for interactions.

The same scores were used in the analysis of the CRT sub samples with

one exception. The CAT pre -test was also expressed in ADSS form. In

addition, a value of 400 was added to the raw score of the CRT Level 4, and

'500 to CRT Level 5.

Table 8,3 J s a summary of the regression for the full model without

interactions for the four districts. Regression analyses for each district,

both with and without interactions/ are presented in Tables 0.4.43.11.

Likewise, Tables 8.12 and 8.13 summarize the regressions for the CRT sub-
.

samples for Levels 4 and 5. In comparing student performance on criterion-

and norm-referenced tests, 5 models were used for both levels. In the first

three models at each level, the fourth test administration of the criterion

referenced test (CRT) is the outcome measure or dependent variable. The first

model includes the first administration of the CRT as a pretest while the

second model includes both, the CRT and the California Achieve% t Test (CAT)

.

as a pretest. The CAT is the pretest_ in the third model. T 'fbtith and fifth

18.8
-92-



0

models include the,CAT as the dependent-variable while the CRT and CAT are

the respective pretests. The complete regression analyses of the two sub

samples are presented in Tables 8.14 through 8.23.

Finally, five more subsamples were analyzed using CRT Levels 2,3,4,

0

and 5 and CAT as outcome measures. These included theoCRT as pretest,

time variables, and student data. These regression analyses are presented

in Table 8:24.

r'
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Table 8 to.1 Used '7,n. The_ Full Model 1;egre.s..i9n.AykalK41.,s By .DistrictKe.

Variable Name

Student Achievement
Post-test CAT Total Reading-ADSS

Student Characteristics
Age in.half years .

3rd Grade. PEP Reading-Raw Score
.1!re-test CAT Total Reading -z- ,Score

Teacher Characteristics
Degree Status
Age

Reading Clams- Structure .
Nuinber of pupil s

7. Waite. Studenes
7. Working Poor/Unskilled Worker

Instructional. Material s

IMRU

School Characteristics .

Dummy Variable for SChool 1
Dummy Variable for School 2
Dumpy Variable for School 3
Dummy Variable for School 4

Dummy Variable for School 5
.Dummy Variable for School 6

Instructional Time (minutes per year)
Log mpy Whole Group Teacher
Log mpy Small Group Teacher
Log mpy Individual Help Teacher
Log ploy Indivl.dualized Instruc. Teacher

. . .

Log mpy TcAal Specialist Instruction
Log mpy Total Paid Aide Instruction ,
Log mpy Total Unpaid Aide Instruction
Log mpy Total Reading Instruction

............. _ . .- .

Interactions of z-score Pretest Ctrf x Time
z-score log mpy Whole Group
z-score log mpy Small Group
z-score log mpy Individual Help
z-score 4g mpy Individualized Instruc.

District

A

7' 7 5 7

1 1 1

3` 3

28 33 '23 29-

5 3 5

14. 10 10

4 4 2 4

10- 15 11 11

37 42 13 38

'1k

8 6

9 7

10 8

eV 11 9

12 GO

13

17 22 14 18

1§ 23 15 19

19 24 16 20

- . 25
...

17 21,J.
- 30 19 \ 26

- 31 20 , 27

27 32 21 28

- - 23 -

-

33 38 28 1 34.
34 39 29 35
35 . 40 36
- "41

,
31. . 37.

170
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Table 8.2 Key To Variables Used. In Fu 1 Model Regression Ariplysis of CRT Subsamples

Variable Names
. CRT Subsamples

Level 4 Level 5

Student Achievement
CRT Test Administration 4-Raw Score 2 2

CAT Post-test Reading Total -ADSS 10 10

Student Characteristics
CRT Test Administration 1-Raw Score 1 1

Age 3

Father's Occupation 4 4

3rd Grade PEP Raw Score 5 5

CAT Pretest Reading Total-ADSS 9 9

Teacher Characteristics
Degree Statlis 7 1
Age '11 11

Reading Class Structure
Number of Pupils 6 6

7. White Pupils 1.2 12

7. Working Poor 13 13

7. Unskilled Worker 14 14
% Skilled Blue Collar Worker 15 15

7. Skilled White Collar Worker 16 16

% Business 4 17 17

-, I. Professional 18 18

Instructional. Materials 8 8

IMRU

Instructional Time (minutes per year)
Log mpy Whole Group Teacher 19 19
Log mpy Small Group Teacher 20 20

Log mpy Individual Help Teacher . 21 21

Log'mpy Individualized Instruction Teacher 22. 22

Log mpy total Specialist 0 23 ..23

Log mpy Total Paid Aide 24 24
Log mpy Total Unpaid Aide 25 25
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Table 8.3

<4

Raw Regression Estimates of freading..Program Ccimponenis

on, Student Per,farmance_Withiy, Schoel-Diptxipts

Exolanato Variable

Student Characterts 'c

District

A (N= -567) B (N =947) C (N =967) D (N=523)

CAT Ability (Pre est) 50.032*** 53.636*** 48.932*** . 52.662**4
PEP Ability .509** .811***. - .615*fc*

Age 1.049 .897 .892 1.077

Teacher Characteristics

Age
Degree Status

.061 .066 -.252 .472*
3.051 -.342 -.31.7 2.292

Reading Class Structure

Number of Pupils .099 .127 .382 .751
% White .729*** .040 .562*** .057
% Working Poor/Unskilled -.098*
Worker .160 .130 .081.

Instructional Materials

IMRD .157 .233' .447 .020.

School Characteristics

School A -1.923 -4.560 26.559*** -21.741
School B -.037 8.955 -.571
School C - 8.606 28.521***
School D - 6.510 23.432* -
School E - 6.184 - -
School F - 8.731 - -

/

Instructional Timea,

Teacher Whole Group .637 .435 1.125* -.818
Teacher Small Group .289 .655 .511 -.435
Teacher Individual Help .040 -1.712 4.803*** .256
Teacher Individualized -1.010

Instruction - .254 -1.746
Total Specialist - -1.106* -1.793* -3.084***
Total Paid Aide -2.583*** ,-1.231* .075
Total Unpaid Aide 2.329 -2.205 - .203 -6.941**

Multiple R .880 .893 .870 .899
,

Multiple R2 .774 .797 .757 .808
F 135.358 164.457 154.841 117.657

Note; dash (-) in this table indicates that the variable does not apply in that
district. The dependent variable is the California Achievement Test.

aAll time variables are natural log transformation of minutes per year.
*.e4,05. *4E4(.01. "kpLe414<001.
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/
Table 8.12 ,Raw Regression Estimates of Criterion and,Norm-Referenced

PerforMante in*Full Explanatory Models
CRT-Level-4 Sub-sample (N=607)

Itt:AlitSIA:ca:MVpatwaXemri-Lawil.,-aaftmowi

.

Explanatory Variables
SinallefttentolasiMiredillarciMEMIlv

Pretest

Outcome Measure

1111211114721,1".~.1.,2*

P.0

CRT
2

CRT
3

CRT

8

CAT C1T

,Rriterion-Referenced ,Test
California Achievement

Classroom Conditions

.42.6***

121,,

.309***7

-.042***
D.

.053***"

3.103***

-4
No. of PupilS
% White a

-.173***
.053***

-1150***
.029***

-.180***
.037***

- '-.011
.481***

% Working Poor -.023* -.016 7.-023* : -.157
% Unskilled Worker -.008 -.002 -.004 -.133
% Skilled Blue Collar -.039*** -.033*** -.048*** = -.00p
% Skilled White Collar -.018 -.022 -.027t -.034
% Business .7.001 .003 .019 -.422*
"% Profession .062* .081*** .089*** .405

Teacher Backar und

Age .037* .035* .042* .077
Degree Stat. s -.544** -.626*** ...755*** .144

Student Aptit de

Pupil Evaluation Program Test .129*** .063**"

Student Background

Age .006 -.098
Father's Occupation -.253* -.281**

Quantity of Instruction

-.170* -.156**mpy Whole Group Teacher
npy Small Group Teacher -.084 -.011
mpv Individual.Help.Teacher .073 .087
mpy Individualized Instr. Teacher .167 .097
npy Total Specialist .027 .013
moy Total Paid Aide ,013 .082.

-----9111i70.4tal Unpaid Aide -.162 -.089

ltiple R2
ltiple R

F Value

.685 .747

.470 .558
23.495 31.977

OW

D
.641***

.166

.185**
-.104
-.052'
..005
-.121
-.290
.714***

.079
-1.703.

.

.075***. 1.533***. .673***

-.109 2.825** 1.326
-.291** 2.071 ** -1.636*

-.191** .491 .521
.004 -1.045 .039

-.001 -2.030 -2.263*
.069 -.199 -1.299
.055 .027 .036
.063 -2.325 -1.456

-.007 -2.811 -1.410

.705 .677 .804

.497 .458 .647
26.172 22.458 48.610

Note: "D" indicates variable was deleted from regression model.

* P
** EL 4f .01

*** p .001 --
1 81



Table 8.13 Raw Regression Estimates of Criterion-and Norm-Referenced
' Performance in Full Explanatory Models

CRT Level 5 Subsample (N=497)

Ex:-.anatclry Variables _ Outcome Measure.

1

CRT
2 3

RT

5
I'1

Pretest

,....mmm.;aea

Criterion-Referenced Test .556*** .431*** 3.450***. D

California Achievement D .038*** .061*** D .758***

Classroom Conditions

No. of Pupils -.177*** -.224*** 1.193***-.385***.. 2.494***

% White .022 -.Oil ' -.004 . .409*** .192*

% Working Poor -.013 -.007 '-.001 .047 .182

% U killed Worker -.024* -.025* -.041*** .288** .229*

S lied Blue Collar -.054*** -.052*** -.080*** -.037 -.070

% Skilled White Collar :;010 -.018 -.028 .196 .022

% Business ..048 .062* .091** -.581*

% Professional .004 .006 -.012 .706** .691**

-Teacher Background

Age .029 .017- .017 .265

Degree Status -.389 -.455 -.503* .468

Student Aptitude

Pupil Evaluation Program .043 -.008 -.012 1.273*** ..319

Student Background
.

Age -.062 -.168 . -.312* -1.948 -4.281***

Father's Occupation

praantity of Instruction

_.4024

.-.242**

-.043

-.168*

-.070 .733

.-.188* -1.018

-.565

.285mpy Whole Group Teacher
mpy Small Group Teacher -.395** -.380*** -.577***; . .692 .453

mpy Individual Help Teacher
mpy Individualized Instr.

.634*** .559** .448** 2.554 .998.

Teacher .078 .212 ,360* -3.063* -.183

mpy Total Specialist -.110 -.031 -.130 -2.53 -1.347

mpy Total Paid Aide -.195 -.088 .047 -.699 1.638

mpy Total Unpaid Aide 48.889 57.424 94.200 -237.244 17.895

11.1.cmEMIlinmanwo11mialimillIma
Multiple R2 .758 .783 .730 .632 .776

Multiple R .575 .613 .533 .399 .603

F Value 30.619 34.154 25.804 15.026 34.285

Note: "D" indicates variable was deleted from regression model.

*EL<;,05' **E. < .01 ***g..(,001

Tt.

1.82
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9.0 StudieSofCtryili,nea rit LZ Intexaction;

Due to the, complexity of the time effects. experienced in the Mabl.

regression analyses, detailed curvilinear and interaction studies of specific

fY time variables were initiated,

0-4' Curvilinear time studies were designed to explore the linear and qua-

dratic effects of each time Variable with the California Achievement Test.

0

1

The procedure involved successive multiple regression analyses in the follow.-

ing order:.

1. Regression of Achievement on time (linear effectl,

2, 'Regression of achievement on time and time squared (quadratic

effect),

3, Regression of achievement on the full explanatory model variables

including time (linearl,

4. .Regression of achievement on the full explanatory model variables

including time and time squared (quadratic),

A key to the variables used in these regressions is included in Table.

9.1.

Thepresence of -a curvilinear effect was determined by testing the

significance of the F---ratio between step 1 and step 2.' A significant F -ratio

between the linear and quadratic components indicated a curvilinear )1ffect.

In cases where there was no significant curvilinear effect, the p -ratio

between zero and the linear component was tested for significance,. A sig-

nificant-F.-ratio indicated a linear effect, while anon. F.-ratio

indicated no effect of that time variable on achievement.

For significant effects, a regression equationwas,solved and plotted us-
.

ing raw regression coefficients. A clarification of the stability of the signifi-

cant time effects was provided in step 3 and 4 when each effect was included in the

} 9 4
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full explanatory model. The regression analyses of the Aignificant,time

variables (alone and within the full explanatory model) and the plots of

their regression equations are included in Tables 9.2 through 9.21 'and Figures

Figures 9.1 through 9.10.

The regression equation used to plot the significa4 COryilinear time

effects was of the general fortu,

where

a
0

+ Ilx + a
2
X
2

Y = CaliforniatAchievement Test (ADSS),

X = instructional time in minutes per year X .01,

404, r-interiept,

a
1

and a
z = raw regression coefficients-

It was determined that .instructional time might have a different effect

on students ytith.di..ffering ability, Due to the possible curvilinear effect

of time, a model for studying curvilindar interaction was required. This

model took the following form;
1

where

model 1)Y=.a rt-aX + a2X + a3X + a4X taX + a6X + Ea0
1 1 2 2 3 3 4 4 5 5 6 6 1

Y = California Achievement Test (ADSS),
4

X
1
= 1 if the student was of high ability (scored above 467 on the

pretest of the CAT); otherwise X
1

= 0,

X2 = 1 if the studeTwgs of low ability (scored below 368 on the

pretest of the CAT); otherwise X2 = 0,

X
3

= instructional time X .01 for high ability students; otherwise

X
3

= 0,

X4 = instructional time X .01 for low ability students; otherwise

X3 = 0,

X5 = squared elements in X3

1
.This model and subsequent testing procedure were derived from the same
model suggested by F. Kelly, D. Beggs, K. McNeil, T. Eichelberger, and
J. Lyon in Multiple Regression Approach, Southern Illinois University
Press, Carbondale, 1969, pp.173-191. 19r
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X6 P squared elements jJk..X4,

El = the difference between the observed Y and predictedj,

a
0

= y"- intercept, ,

al, a6 = raw regression coefficients,
2'

a3,
r
4'

a5,

This model And reduced forms thereof provided a mechanism for study.

ling the curvilinear interaction of instructional time by student pretest

ability when using the California Achievement Test as the dependent variable.

The mechanism involved a series of, tests based on change in R
2
from model to

model. These models and tests were performed in the following steps:

Step 1: Model I was tested to see if R2 was significantly different from

zero. If R2 was signitleant, the possiblity of curvilinbar inter-

action existed in the data

Step 2: To detemine whether the relationship between the, instructional

lij4rie.variable and reading achievement was linear and different

across ability, the R2 of model 1

following Model 2:

(Model 2) Y
1

+ a1X1 + a2X
2

+ a3X
3
+ a4X4 + E2

was compared with the R
2

of the

It can be seen that, odel 2 is actually Model 1 without the squared

terms for instructional e within an ability group. A non-significant F-

ratio between Model 1 d Model 2 indicated that the lines were linear which

led directly to further tests in Steps 3 and 4 to determine the nature

of the linear Ines. jA significant.1-ratio between Model 1 and Model 2

indicated c ilinea ity which required further testing for interaction or

paralleli in Sep 5 and 6.

Step '3: If the lin s were determined in step 2 to be linearithe R
2

of Model

2 (which llows the lines,to be non-parallel), was compared withthe

'R
2
of Mb el 3 (which allows the lines to be parallel):

0".

196
-120-



(Model 31A1 a0 +a21 + aiC2 + aea t E3

where Z
1
= X

3
+2

'4,

If the F -ratio between Model 2 and Model 3 was significant, the non.

parallel lines were plotted using Model 2, A significant Fyxatio ruled out

non parallel tines, leaving the possibility of parallel or superimposed lines

to be tested in Step 4,

Step 4s Raving ruled out nonparallel lines, Model 3 was compared with Model

4:

Model. 4) 1 = ao + alZ, + E4.

A significant F-ratio between Model 3 and Model I bislica,ted that the

lines were parallel and Model 3 was plotted, An non.s ficant 19.-ratio

indicated that the lines for each ability group were uperimposed and one

line plotted by Model 4 best described the data.

-Step 5: As stated, a significant F-ratio between'Mbdel 'Land Model 2 indica-

ted cur/4d lines. In this case, Model 1 was then compared to Model 5:

(Model 5) 1 = a0 + alX, + a2X2 a7Z2 + a8Z3 E5

where Z
2

= X
3

X
4

and Z 3 = X
5

+
6.'

A significant F-ratio between Model 1 and Model 5 indicaterftrvilinear
.

interaction, and this interaction was plotted using Model 1. If, on the other

hand, the F-ratio proved nonsignificant, the curved lines egui-
-)

distant (parallel) or superimposed.

Step 6: Finally,.Model 5 was compared with Model 6:

Model 6) Y1 = a0 + a2Z1 + a8Z
2
+ E6

If the 1 -ratio between Model 5 and Model 6 was signific75t,41two parallel

curved lines were plotted using Model 5. If it was not significant, one

curved line was the best fit and was plotted using Model 6.
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A regression analysis based on these six models was computed on six

different knstructiomal time Yarkables km all four school, astrtcts. The

variables used in each model are summarized in Table 9.22. The regression

analysis of the model of best fit for each time variable km each dkstrict is

included together with its plot b-t. Table 9.23 through 9.45 and Figures 9.11

through 9.33.
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1

Table 9.1 Key to Variables Usedin Curvilinear Regression
Analyses by District

Variable Name District

Student Achievement

B C D

7

1.

2

6

4
-12

7

1

,2,

'.6

4
17

6

1

-

5

3

14

7

1

2.

6

4
13

Post-test CAT Total Reading-ADSS

Student Characteristics
Age in half-years 1

3rd Grade PEP Reading-Raw Score
Pretest CAT Total Reading-ADSS

Teacher Characteristics
Degree Status
Age

Reading Class Structure
Number of Pupils 3 3 2 1
7. White Students 13 18 15 14

% Working Poor/dnskilled Worker 15 -20 17 16

Instructional Materials
5 5 4IMRU

School Characteristics
Dummy Variable.for School 1 8 8 7 8

Dummy Variable for School 2 - 9 8 9

Dummy Variable for School 3 - 10 9 -

L_, Dummy Variable for School 4 - 11 10 -

'Dummy Variable for School 5 - 12 - -

'"' ' Dummy Variable for School 6 . 13 - -

lnscructionalTeteserylimiearx.01
Total Individualized Instruction . 9 14 11 10

Total Teacher Instructional Time 10 15 12 11

Total Specialist Instructional Time 11 16 13 12

Total Individualized Instruction
Time Squared 16 21 18 17

Total Teacher Instructional Time
Squared 17 22 19 18

Total Specialist Time Squared 18 23 20 196 "
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Table 9.22 Variables Used in Models 1 through 6 for Regression
of Curvilinear Interaction

Analyses

Variable

__I__

Model

4 5 6

1 CAT,,ADSS D D D

3 X
1

= 1 if high. ability
1

X
2
= 1 if low ability X

X

.X

x

x

7 X-3 = time of high ability X .01 X X

8 X
4
= time of low ability X ,al X X.

9 X = X
2

5 3
X

10 X
6
= X

4

2
X

11. Z1 = X3 + X4 x X X X

12
2 2

Z2 = X3 X4

Note: .Variables 2,-4, and 5 have been omitted since they, were used only to

trAtsgenerate variables included in the model.

e"D" indicates dependent variable.

"X" indicates variable included in model.
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10.0 EFFECT OF COMPREHENSIVE ACHIEVEMENT MONITORING

EN STUDENT LEARNING

Prepare by: Charles iF. Adams
Novembexl 1974



PREFACE

To conduct a research.StUdy in, public.educatiMraquires tha cooperation.

and-effort of'a large. number of peOple... E4pecially important are the Attitude

and willingness of School administrators.to-support and contribute to research

efforts that generally require; to and resources beyond normal operations* The

contribution of people in the West Seneca Central School District to the study

as reported is worthy of commendation,

There were so many people, teachers, clerical personnel and especially the

students themselves of the WestSeneca District who contributed to the research

effort that to single out a few seems arbitrary. NeveAbeless, I must hazard

that risk and mention a few individuals without whose cooperation and effort

study could not have taken place. First,,Dr. Carl Markello, Deputy Super-

intendent of Schools, whose leadership over the .three years was extremely sup-

portive. Rarely does one find a school administrator with. the knowledge and

passion for research of Dr. Marken°, Both the principal and assistant princi-

pal of the Northwood Elementary School (f1r, Al Wolchuck and Mr. Steven Maricich,

respectively) cooperated and supported the study in innumerable ways. Two of

the finest teachers I have had the occasion to work with, Ms. Mary Alice Walz

and Ms. Ann Wojiechowich, demonstrated that quality of dedication to the pro-

fession that is often overlooked these days. Without their hard work and

patience with the researcher, the study could not have been completed. 1Finally,

a special commendation for the skill and patience of Ms. Doretta Dodge for h

assistance in the tedious task of data tabulation and analysis,

All of these, .both mentioned by name and those un-named, have my sincere

thanks for all the effort expended over the pa;t three years.

lrza
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I. Introduction

In the school year 1971-72 the Erie County Bard of Cooperative Educational

Services Ill (BOCES) offered a new criterion referenced curriculum deVelopment

and evaluation service to local school districts on a pilot basis. This service

is called the System for Pupil and Program Evaluation and Development (SPRED)
41,7-

which is a deVelopmental project sponsored by the Bureau of School and Cultural

Research of the New York State Education Department, The primary component of the

SPPED that was implemented on a pilot basis, was the Comprehensive AchleveMent

Monitoring (CAM) evaluation system.

CAM was originally initiated under a grant from the Charles F. ttering

Foundation to Dwight W. Allen at Stanford University in 1967. Primary -4ileveloper5

of the system were William P. Gorth and Paul Pinsky. In 1968 the project moved

to the University of Massachusetts where it came to fruitiOn. CAM has undergone

further refinements in New York State under the direCtion of Robert O'Reilly,

Chief, Bureau of School and Cultural ReSearch.
4

Comprehensive Achievement Monitoring is a computer supported pupil and program

evaluation system, based upon a criterion referenced model of evaluation., CAM

.focuses on students'achlevement of specific learning outcomes (behaviorally stated "1"--

g.

OBJectives) rather than on global educational outcomes.
o
CAM requires the

specification of a complete set of objectives for a course and development of

specific criterion referenced test items to measure each objective. Thus, CAM

focuses on the actual achievement of specific behavioral objectives rather than °

relative ';(or norm-referenced) measures of achievement.
)

The evaluation design underlying the CAM approach is quite diffe ht from

the more traditional approach to student and program evaluation. Each course

objective is tested frequently throughout the duration of the course (semester or

school year).
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At each test administration, performance on objectives not
yef taught is pretesied, performance on objectives just
taught is immediately post-testqd, and performance on ob-
jectives taught earlier in the course is measured for
retention. Parallel test formswtomparab le in difficulty
and content, are all used at each test administration, but
each student receives a particular (test) form only. once
during the course. Each form typically has an item for
each objective. Each item is used on only one test form.
The-function of a particular item changes in relation to
the time at which the objective it is measuring is taught.
Testing may take place at regular intervals (e.g., every,
two weeks) or at the end of certain instructional units.

Due to the frequency of testing, the large amounts of data analyzed, and

the numerous types of decision-relevant reports possible, computerized data

processing is the only. efficient and effective system to employ. Output from

CAM Computer programs at each test administration provides the followi'ng'1n-

formation:

1 Individual Student Data a total score for that test and each

previous one. A total score on the objectives for witMi'the

student has received instruction for that test and each previous

one. A correct-incorrect indication for each item on the test

coded to the specific course objective, it measures.

2. Group Summary Data for each group or subgroup of students

(e.g., class, ability group, grade level, etc.); the percentage

correct from all test items on all forms for each objective or

groupings of objectives such as modules or units.

3. Item Analysis D5ta - periodically:as desired,,but usually at the

end of a course, data on each item is provided. The information

treats each item by its three functions, pretest, posttest, 're-"-

tention and provides data on its difficulty level and the dis-

tribution of choices for multiple choice distractors.

1 z

Gorth, William P. "Comprehensive Achievement Monitoring (CAM): A Project to
Develop Longitudinal Classroom Evaluation Using Item Sampling."' Paper
presented at National Council of Measurement of Education. New York,
February, 1971, p. 7. ,
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Comprehensive Achievement Monitoring, then, is a systematic way of measuring

'student achievement of specific learning outcomes employing a longitudinal test-

ing design and the use of computer programs for rapid data analysis and reporting

of the results to students, teachers1and others. In addition to providing

specific information on individual students, the summary data is useful for pro-

gram evaluation,
2

II. Research Problem

During the first year in which the BOCES offered the CAM evaluation com-

ponent of SPPED to a few selected school districts, one of the pilot districts, West

Seneca, agreed to conduct a research study cooperatively with the FOCES. Both the

local school district and the BOCES Instructional Services staff were interested

in determining the impact this technological innovation would have upon the school

program and student achievement. The local school district personnel were primarily

concerned with whether or not the utilization of CAM would improve student achieve-

ment. Both the pilot district and BOCES were hopeful that student achievement in

reading would be positively affected by employing this computer based evaluation

system. The basic premise underlying the employment of the CAM system was that the

receipt of CAM test results on a regular basis would provide students and teachers

with relevant data at appropriate times that would increase the effectiveness of

the teaching-learning process. The BOCES researcher was also interested in CAM's

impact upon student achievement but also wished to answer the question, "WhLch

form of prograMevaluation, Norm-referenced (NRT) or Criterion-referenced,(CRT),

Is a more sensitive measure of student learning outcomes?".

.2
For a more detailed explanation of the CAM system see:
Gorth,.William, O'Reilly, Robert and Pinsky, Paul, Comprehensive Achievement
Monitoring. Amherst, Massachusetts; University of'Massachusetts, 1974.



Tne pilot school district and the BOCES researcher agreed that The propose'd study

weJlt address itsolf to both concerns.

Evaluation specialists as well as public school personnel have been examining

and debating the CRT vs NRT questiori for a number of years.
3

The general con-

tenlion of adherents of CRT Js that since "A criterion-referenced test is one.that

is deliberately constructed to yield measurements that are directly interpretable

in terms of specified performance, standards",
4

they are more appropriate measures

of the intended outcomes of an instructional program. The use of CAM Criterion

referenced tests as well as a standardized norm referenced measure to assess pro-

gram outcomes in the pilot school district provided an oppOrtunitj to investigate

this contention.

Thus, there were two basic propositions under investigation:'

I. The use of the CAM evaluation system will significantly increase
student achievement.

2. 'Criterion referehced measures used in the CAM system are more
sensitive in detecting instructional program outcomes than
standardized norm-referenced measures.

Reformulated into research hypothesis:

H1: There is no significant difference in the increase irc.student
achievement between those students involved in a program using
the CAM system than those students not using a CAM system.

H
2.

-There is no significant difference in the achievement levelS of
students as measured by either criterion referenced tests (CAM)
or standardized norm referenced tests (Metropolitan Achievement
Test).

3
See Cronlack, L.J. "Course Improvement Through Evaluation"
Teachers Collogo Record, 1963, 43, 672-683 and
Barnabei, Raymond acid Leles, Sam. Behavioral Objectives in Curriculum and
Evaluation. Dufuque: Kondall/Hunt Publishing Company.
Epss, Paul C. "Some Considerations in the Design and Use"of Criterion-,
ReferonCed Tests". Paper presented at Northeast Educational Research
Association, March, 1970.

Robert Glazer and Anthony J. Nitko, "Measurement in Learning", in Educational
Measurement, editod by Robert L. Thorndike, Washington, D.C4 American Coupcil
on E n, 1971, p. 653.
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III. Research Design and MothodolOgy

In conductin rosoarch studies in .Education the operational circumstances

of public schools often preclude the establishment of rigorous rosoarch dosigns

prior to undertaking.a.specific investigation. Such was the case In this study.

Though the local school district, West Soneca, was quite cooperative throughout

the entire study, much of the data for the study was based upon that which was

available via normal school' operations. AlSo, much of the design could be considered

post lhoc formulation since the specificat-ion of the design evolved, over the three

year period of the study.

At the commencement of the study, approximately December of 1971, the West ,.

Seneca Central School' District had been utilizing the CAM evaluation system in. the

intermediate reading program (grades 4,6) in one elementary school buildrng since

the beginning of the 1971-72t-chooh ryear. During the previous summer flve teas

from the school district attended a four week workshop where they developed the

instructional objoctives and criterion referenced test items for their reading

program. Therefore, the program had been in operation for a few months prior to

the decision to conduct the study.

The initial research design of the study was an "experimental-control"

design employing pre.and post assessment of student achievement in reading.

The school distribt selected two elementary schools, the Northwood and Clinton

Elementary Schools, to serve as the sample populations for the study. Both

schools serve a student population residing in the same geographiCal area. The

district was of the opinion that the background of the students, in terms of

socio-economic status, wealth, ethnic origins, etc. was very similar for both

school-populationS. The Northwood School which was using the CAM system was

the experimental group and the Clinton School was the control group.



In this first year of t study (the extension of the study into a three

year longitudinal design was ddierMined after the results were reviewed at the

end of year one) two groups of students yr....bach school were selectqd as the

subjects for the study. All t* fourth and sixth grade students receiving

regular instruction in reading were chosen to provide the following- sample

populations:

Experimental Control Total

(Northwood) (Clinton) Students

.4TH Grade (54 139 293

6TH Grade 131 89 210

SinCe the effect of CAM on student achievement in the reading program was

the major variable under study, controls for as many other variables as possible

were attempted. .The characteristics of the teachers in both schools (age,

experience and"traini g) were examined. The teaching populations In both schools

in terms of these variables were very similar. The curriculum and instructional

resources (basal readers) were the same for both schools. The policy on student

grouping for instruction was the same for. both schools. The only major difference

between the two groups wag that some of the teachers in the experimental group

received four weeks of training during a summer workshop on establishing and

utilizing a CAM evaluation system.
.

Probably the most Important variable for which controls were needed was

the achievement level In reading of both student groups at the beginning of the

school term. Shortly after the beginning of the 1971-72 school year, he.standard-

!zed Metropolitan Achievemant Tests (MAT) were admi.estered to both groups of

students. The results of the reading section of these tests are reported In

Tables rand 2.
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TABLE 1

Comparison of Mean Standard Scores on the Pre-MAT - Grade 4

Experimental

Group

Control
Group

Mean Standard Score 65.9 63.0

Standard Deviation 11.6 13.1

Sample Population Size 156 152

TABLE 2

Comparison of Mean Standard Scores on the Pre-MAT - Grade 6

Experimental
Group

Control
Group,

Mean Standard Score 83.4 84.3

Standard Deviation 16.1 12..7

Sample Population Size 133 98-

.-

The experimental, group at the fourth grade level has a statistically sign-

Meant higher mean score on the pre lest than the control. group. The calculated

statistic was 2,0567 which was significant at the Pc,..05 level of error. At the

sixth grade level the reading ability of the students, as measured by the MAT, wa

almost the same, there being only .9 difference in the mean standard scores of

the two groups. A T'test indicated no significant difference. Thus, the sixth

graders in the two groups began the school year at approximately the same achieVe-

ment leve1, but the fourth graders in the experimental group begar1the year with

a higher achievement level than th control group. Since the school year was well

underway when the research stud gan, it was tot possible to obtain pre instruct- 0

ion measures with the CAM tests for filo cantrol group.

mot)
-208-



Teachers from th exporimenial group developed a set of reading objectives

during a summer training session. In addition to a set of instructional ob-

jectives for4both fourth and sixth grado reading courses tho teachers also de-

veloped a set of criterion referenced test items to measure thol'objectives. At

the beginning of the school year the fourth and sixth grade teachers from the

control group were presented with the set of reading objectives and were asked

to indicate which objectives they planned to utilize in'their reading program. In

all cases, the teachers of the control group indicated that over 95% of the

objectives were ones that they attempt to teach toward in their program. Thus,

both the experimental and control groups were similar (with the exception of

higher achievement level at the 4th grade by the experimental group) and both were

being taught the same basic reading program with the same instructional resources.

The major difference between the two groups was the utilization of a CAM evaluation

system by the experimental group. Eight times a year the experimental student

groups were given CAM criterion referenced tests and the students and their

teachers received analysis reports on the results.

The final (eighth) CAM test was administered at the end of the school year

to both the experimental and control groups of students. The scores on these

tests were used as the post instruction criterion referenced measure of student

achievement in reading, as were the scores on the norm referenced standardized

Metropolitan Achievement Tests in Reading which were else admAnisored in June

of 1972. Mean scores for both tests for each group were computed and tests were

employed to determine if there were*any significant' differences in student

achiovement.
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After a review of the first year findings by the school district administra-

tion' and the BOCES researcher, it was decided that the study should be continued

for at least another year.

Due to organizational arrangements and the procedure for the assignment of

students to classes, all of the students who participated in the first year of

the project were not involved in the second year. The sixth grade students in

year ono were dispersed into middle school programs which were not using CAM,.

thus it was impossible to follow their progress in the second year. The fifth

grade population in both the experimental (CV) and control groups (fourth

graders the previous year) were the populations under study in the second year,

Table 3 depicts the populations involved in this study.

TABLE 3

5th Grade

Experimental
'(Northwood)

Control
(Clinton) Total Students.

145 129

,

274

As in the first year, two measurement approaches were utilized to assess

student achievement in reading. The criterion referenced CAM tests developed by

the 5th grade teachers of the experimental group and the norm referenced

Metropolitan Achievement Test (MAT) in reading were administered to both student

groups durIng,the first week in June, 1973. The second year design employed only

post tests. The fifth grade reading program employed the same basic CAM evalu-

ation design as had the 4th and 6th grade'programs the previous year, .There were

eight criterion referenced tests administered to the experimental group at regular

intervals throughout the year. These CAM tests
4

8 7

-210
,,



had been revised, based upon item analysis data provided dpring the first year

of the project. it was the result of the item revision process that gave rise to

the second hypothesis under investigation In this study. The teachers of the

experimental group 'having had a year's experience
working with the criterion

measures, were able to refine the criterion test items to more accurately assess

student achievement of the program objectives. This assumption along with the

inconclusive results in year one fed the researcher to 011eve that the criterion
7

measures would become more sensative to the effects of a program over time.

In'the third year of the study the same basic experimental-contf-ol design

was used. However, the data collection was expanded to involve as many students

.

4

as possible and to assess background information on both populations of students.

The same two schools remained K-5 buildings as in year two and both the entire

fourth and fifth grade students In both schools were chosen as the sample pop-.

ulation. The fifth grade students in the experimental group were involved in the

CAM, program the previous year. Table 4 depicts the populations involved.

. TABLE 4

CAM Study Populations - Year 3

th Grade
5 ( Grade

573

To empirically validate the assumption that the family background of both

populations of students were stmllar, a questionnaire was sent to the parents of

each fourth and fifth grade student enrolled in both schools. (See Appendix C

for copy of questionnaire). Five hundred and ninety-two questionnaires were mailed

'wl.th four hundred and sixty-seven returned lki or a retfUcvercentage of iB%.

0J''
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Responses to the survey questionnaire are summarized in Tables 5 and 6:

Tabld

Student Background Data - 4th Grade

Question : Father's edudation .

1

Responses
College
,Degree

Some.

College
H.S.

Graduate
Some Higir-8th Grade
School Graduate

Less Than
8th Grade

No
Res nse

Experimental
N=142

Fr. % Fr. % Fr. j % Fr. ,,, Fr. % Fr. % Fr. %

24 17% 19 13% 67 47% 27 19% 2 1% 1 % 2 1%

Control
N=128

15 12% 34 27% 52 41% . '20 15% 2 2% 2 2% 3 2%

Key:, Fr. = Frequendy
% = Percent

Question. 2: Mother's education .

Responses
Attended
College

High:Bchool
Graduate

Some High
School

8th Grade.
Graduate

Less Than
8th Grade

No
Response

Experimental
N=141

Freq: % Freq. % Freq. % Freq. 1 % Freq. % Freq.

25 ' 18% 84 60% 23 16% ' 4 1 3%. 1 1% 4 3%

Control '.

N=127

25 20% 81 64% 15 12% 4 3% 1 1% 1 1%

Key:., Freq. = Frequency
% = Percent

Question 3: Is mothsr working?

Response Yes I ,No .

Experimental
.

Frequency.
40 .

%

29% i

Frequency
100

%

7l.9

Control 41 32% .86 68%

* Percentages are rounded to nearest percent.
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Table 5
(Continued)

-Question 4: Number of siblings

.Responses None. One Two Three Four

-

Five Over Five

Experimental
N= 142

Fr. % Fr. % Fr. % Fr. % Fr. % Fr. % Fr. %

3 2% 26 18% 59 42% 33
.

23% 13 9% 6 4% 2 1%

Control
n = 127

7 6% 34 27% 36 28% 26 20% 11
.

9% 10 8% 3 2%

Key: Fr. = Frequency
% = Percent

Question 5: Number of other schools attended .

Responses No other One Two Three
More than
Three

No
Response

Experimental
N = 142

Freq. % Freq. % Freq. % Freq. % Freq. % Freq. '%

61 43% 62 44% 13 9% 2
.

1% 1 1% 3 2%

Control
N= 127

86 68% 32 25% 8 6% ' 0 0 1 1%

Key: Freq. = Frequency
% = Percent

Question 6: Was student's attidute toward reading' changed positively?

Responses
Yes , No No Change No Response

Experimental
N = 141

DFreq. Percent Freq. Percents Freq. Percent Freq. Percent

105 I 74% 12 9% 23 16% 1 1%

)Control

= 127'N

65 51% 16 13% 44 35% 2

,

2%

4,
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Table 6

Student Background Data' - 5th'arap.

Question 1: Father's Education

Responses
College
Degree

Some
College

H.S.

Graduate
Some High
School

8th Grade
4.aduate

Less than
8th

No ,

Response
Fr. %

ixperimental

'\ N = 101

Fr. % Pr. Fr. % Fr. Pr. % Fr. %

16 16%
1

' 20 2b%
.

40 40% 18 18% 5 5% 1 1%, 1 /%

Control`

N = 101
20- 20% 19 19% 39 39% 16 16%' 4 4% 2 2% 1 ' %

Key:, Fr = Frequency
% = Percent

I

Question 2: Mother's Education .

Responses
Attendea
College

H. School
Graduate

Some, Nigh

School
8th Grade.

Graduate
Less than
8th Grade

No
Responsel
Freq.' %i

Experimental
N = gg

Freq. % Freq. % Freq. % Freq. % Freq. t

13 13%' 62
.

62% 20 20% 3 3% 0

.

--- 1 1%

Control
N = 117

18 27% 60 58% 21 20% 4 4% 0 - --

.

Key: Freq. = Frequency
% = Percent

Question 3: Is mothr working? ..

Red s Yes No

Experimental
N = 98

Frequency Percent Frequency Percent

31 32% 67 68%

Control
N = 101

27 27% 74

.

79%
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Table 6

(Continued)

uestion 4: Number of siblings ,

1esponses None One Two Three Four Five.
Over
Five

Experimental
N = 105

Fr. Fr. % Fr. Fr. % Fr. Fr. Fr.

- 4

.

4X 28 27% 40 38% 15 14% 11 10% 7 7%; 0

Control
N = 101

2

.

2% 19

.

19% 30- 30% 23 23%
#.

- l

20. 20% 4 '4% 3

,

3%

Key: Fr. Frequency%
% = Percent

Question 5: Number of Other scho, is attended
' . I

Responses
Noker O Two Three

More than
Three

No
Response

Experimental
N = 99

Freq. % Freq. % Freq. ' % .Freq. % Freq. % Freq. X

47, 47% 42 42% 9 9% 1 .1% 0 0 ___ ,---
/

Control
N = 1b2

58 .57%. 34. 33% 7 7% 1 1%

i_.

1 1% 1 1%

Key: Freq. = Frequency
% = Percent

'Question 6: Was student's attitude toward reading changed positively?

Responses Yes ,. No No Change No Response '

Experimental
N = 99

Fr q. Percent Fres. Percent Freq. Percent Freq._ Percent

62 62% 13 13% 23 23% 1 1%

Control
N = 102

59

.

58% 15 .15% 27
r

26% 1 1%

.... Key: 'Freq. = Frequency \
292
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The family background of the'students in both the experimental and control

schooit was found to be similar. There was a tendency toward slightly smaller

families, in terms. of the number of children, In the populatiOn served by the,

experimental school (Question 4). The families in the experimental school also

a're somewhat more mobile than those in the.Control school population as evidenced

by the number of other schools attended (Question 5). Respohses to,Oestion 6

will be discussed in Section V.

The same.achlevement measures were utilized in the third year as in the

previous years, both the CAM tests and the MAT. Again the CAM tests had undergohe

another revision prior to the 'start of the school year. The same teachers as in

previous years were responsible for the revisions based upon item analysis data

received at *fie end of the school year (June 1973) in this year of the study all

students were pre and post tested with both fhe appropriate level CAM and Met-

,.
ropolitan Achievement Tests. Thus; student achievement galos. in reading were de-

termined as measured by both normative and criterion referenced tests.

From the experience of the first two years of. utilizing the CAM system, the-

-. 11

.

teachers in the Northwood School (Experimental Group). deterrrilned that one set
.....

of objectives and criterion measures was insufficient for all students at any one
. .

grade level. During the second year of implementation two sets of objectives and

criterion, measures were developed foc both the fourth and fiftfi grade reading

programs. In ef-fect,there were four CAM courses covering the two year span from

beginning fOUrth grade to'advanced fifth grade. Thus a more continuous progress

curriculum was established. This enabled the students to progress from,one set

of objectives (course) to another wt.-their IndIvIdaul learning rates.

23
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in the third year of the study, there were a number of students Instructed

at both fourth grade levels. At the fifth grade level'only one of the two levels

\

of objectIvet was used for instruction. Thus, three sets of CAM criterion reAI,'
ferenced tests were administered to the fourth and fifth grade in both schools\

on a pre and post basis.
. \

IV. Data, Analysis .

For each of. the three years In which achlevement'data'were collected for both

,
experimental and control °groups of students mean scores on each of the four group

measures were calculated. T tests were;employed to determine statistical signifi-

cance of differences between these mean scores. Tables displaying the results of

thedata analysis are contained in Appendix A. In addition; char+s depicting

criterion referenced score distributlaht of sub populations of.students are found

in, Appendix B.

Comparisons of reading achievement between the experimental and control.

groupt of students in the first year produced mixed, inclugive results. As was

indicated earlier, the 4th grade students in the experimental group in year one

.

had a statistically higher pre-instruction score on the MAT than the d6ntrol group

while there was no statistically significant difference between the

two 6th grade groups. Thus, the 4th graders in the experimental group started out

with a higher achievement level than the control'group.

The resujilt of the Metropolitan Achievement Tests (MAT) in reading which were

,
'administered to students in the experimental and-control schools at the end of the

year were similar to-Thek pre-instructibn results, The mean standard score, for the

fourth grade experimental group.was found to be significantly higher than the

control group when a T'test of significance was employed. The T statitic was

294
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Calculated as 2.0819 which was significant at the P< .05 level of error. Though

no statistical test of significance was employed, the grade equivalency score

for the experimental group was three and a half months higher than the control

group. Though the control group had a meart standard score two points higher than

the experimental group at the sixth grade level, ititwas not-found to be statis-

tically significantly higher. The T statistic computed has.a value of r1.0526

which was not significant at any acceptable level of error. The control group-

had a slightly higher mean grade equiValent score than the experimental group.
..

The results of-post-instruction CAM testing In year one Indicated the same

pattern as the MAT results. The CAM tests at the fourth grade level measured

twenty-one different reading objectives with twenty -one different test items.

The experimental group of fourth graders had a mean scorla of 16.41 items correct;

whereas, the control group had a mean score of 13,31 items correct. A T test

for statistical significance was employed producing a value of 7.56, indicating

a significantly higher mean score for the experimental group at the P< .01 level

orerror1 The simalt grade CAM tests consisted of seventeen items on each form

measuring all seventeen reading course objectives. The experiKental group had a

mean score of 10.75. The T statistic computed resulted in a value of .223 which

indicated there was no statistically significant difference between the mean scores

at -the sixth grade.

Further data analysis of the? CAM test showed marked differences between the

fourth grade experimental and,control'groups, when teacher sub - sections of each

course were examined. The results are presented in Table 7.
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TABLE 7

Mean Scores of Teacher Sub-Sections for CAM Tests - Gra'cle.4

Sub-section I

Sub-sectio6 2
Sub - section` 3

- .'.Sub - section 4

Sub-section 5

E per yenta l.

roup

Control
Group

14.12

16.73

17.10

19.34

12.15
12.86

13.37
13.82
14.23'

Three of the class sections In the experimental, group had mean scores of the

CAM test higher than the highest class section of the control grobp. In onesub-

section (mean score 19.34) ten students had a perfect score. Graphs of all

student scores on the CAM test can be found in Appendix B.

Consistent with the overall xcmparlson at the sixth grade level between the

experimentarand control group using criterion referenced measures is the comparison

\')ib class sub-section. The data indlcat2ery little variation between groups.

TABLE 8

Mean Scores of Teacher'Sub - sections for CAM Tests - Grade 6

Experimental

Group

Sub-section I 10.07

Sub-section 2 10.80

tub-section 3 10.94

Sub-section 4 11.41

I Control
Group

10.27
10.93

'11.07'

in year two only the students who had been 4th graders the previous year (5th

graders in year two) were Included in the study. Also, only post-instruction measures

were administered to both groups (experimental group was pre-tested with the CAM

tests).
286 .
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The CAM tests consisted of thirty-four items measuring 34 separate instruc-

tional objectives in reading. The experimental group had a mean score of 25.2

( items correct; whereas, the control gro4p has a mean score of 23.1 items correct.

A T test for statistical significance was employed producing a T value of 3.0882,

indicating significantly higher mean score for the experimental group at a

P< .01 level of error.

The results of the MAT in reading indicated a mean standard score of 83.0

for the experimental group and a mean standard score of 80.9 for the control

group. The T statistic calculated was 1.4286 which was sIgnificantsat the P< .10

level of error butnot at the .05 level.

Although the actual differences in achievement were statistically sigAilicant

the magnitude of the difference is not exceptionally large, especially the re-

v
sUIts of the standardized MAT. A score value of 2.I difference in mean scores

between groups for both types of measures was obtained.: The variance of student

scores on both tests for both groups is also similar. The dlstributton of scoebs

on the CAM tests are presented in Charts 5 and 6 found in Appendix B. One can

observe that student scores for the experimental group are skewed toward the

maximum to a slightly greater extent than the scores of the control group students.

This same group of students tested in a similar manner the previous year had

approximately the same results. The two year comparison of post-instruction mean

scores is contained In Table 9.

TABLE 9

Two Year Comparison of Mean Scores on CAM and MA)

i

CAM Score

MAT Moan Standard Score
.

Sample Population1Size

EXPERIMENTAL GROUP CONTROL GROUP

4th
Grade

5th
Grade

4th

Grade
/

5th

Grade

16.41

65.9

128

25.2

83.0

140

13.31

63.0

88

23.1

80.9

'129
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In year three. of the study the curriculum had. undergone a major revision.

There were now four sets of Course Objectives and .criterion measures for the fwo

grade levels. The design was more rigorously employed imyear three with pre and

post assessments made to the experimental and control groups at both 4th and 5th

grade levels. Three of the four course curricula and sets of CAM measures were

used in the third. year. Since three different sets of objectives (3 dm courses) ,

were employed during the year, comparisons between the experimental and control

groups were made foi- all three courses.

'A T statistic was computed to test the difference im grade equivalent mean

scores on the MAT pre-tests for both fourth and fifth grade students. (Tables A-9

and A-I0 Appendix A). The T values for the comparisons between experimental and

control groups at the fourth grade level was '.000 and at the fifth grade level was

-.200, neither of which was statistically significant. Thus,.there was no sign-

ificgpt dl ference in reading achievement between experimental -and control groups

at the beginning of year three as measured by norm refbrenced.tests for either

fourth or fifth grade students.

The past- instruction comparisons of achievement measured by the MAT for fourth

and fifth grade students are reported in Tables 10 and II.

TABLE 10

Comparison of Post-test Mean Scores on MAT - Grade 4

Var

.

.

M., ,

Mean Standard Sire
Mean. Grade Equivalent Score
G.E.'Standard Deviation
Sample Population Size

.
.

Experimental
Group

Control
Group

7341
5.0
1.6

132

- )

72.04

4.8.3

1.7

157

,

)

. -

4,-)n

J.) o
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TABLE II

Comparison of Post-test Mean Scores on MAT - Grade 5
.

.

Mean Standard Score
Mean Grade Equiv9lent Score;

G.E. Standard Deviation
Sample Population Size

1

Experimental
Group

Control
Group

80.66
6.0
1.8, .

141

81.24'
6..1

. ,1.9

136."

The calculation of the T statistic for%oth fourth and fifth compariSons'of

G.E. mean scores produced the following respective values, 4th = 3.50 and 5th =.223.

At the fourth grade (eve! fhe,T value was statistically significant at the Pt .01 .

level of error. Thus the experimental group.hed a higher reading achieveMent level

as measured by the Metropolitan AchievemenrTestat the end of the school year,

alffoUgh the mean _standard score was only 1.17 points higher.' At the fifth grade

level (here was not a'statistically significant difference in the post-test mean

grade equivalent scores between the experimental and control group.

.The following set of tables, 12, 13, and 14 display the results of the analyses of

CAM test data for year three. Again, both pre and post comparisons are made be-

tween the experimental and control groups for'each of the three CAM courses.

TABLE 12
. -

Comparison of Pre-test and Post7test CAM Me ores

Grade l4 (Course 409)

.
_

Pre-test Mean Score
Pre-test Standard Deviation
Sample Population Size

I

.

.

Expefimental
Group

... - .

Control
Group

....,-

.

10.3
4.8

..' 40 e:.

a

00.56
3.5

44

* '

'Post-test Mean Score
Post-test Standard Deviation
Sample Population Size . ,

19.3
3.7
42

4 10.2
3.9

19

222
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The CAM tests for course,409 had 24-test items on each form measuring twenty-
.

four different course objectives. At the beginning of the year, the pre -test

mean scares for both groups. was almost'identical ,with 'the experimental .group,mean

score of 10.3 and the,control group mean score of 10.56. The T statistics cal-
a

. culated produced a value of -.280.which was not statistically significant. However,

the post measure at.the end of the year'idicated a mean score of 19,3 for the

experimental group and 10.2 forthe control group. The calqUlated T value was

8.270 which is statistically significant at the P( .01 level of error. On the aver-

age, the students in the experimental group achieved nine more reading objectives
1

. during the year than the control group.

TABLE 13

0 ,

Comparison of Pre-tests and Post -tests CAM MeaniSoores - Grade 4 (Course 419)

.
,

.

1

Pre-Test Mean Scores' .

Pre-Test Standard Deviation

Spmple Population Size .
,

EXperimental
Group

Control.

Group.

13.0

, 4.9

115

. 15.16
1

4.6

137

Post-test Mean Scores .

Pesf,test Standard Deviation

SaMple Population Size

20.1

5.1

125

14.7

4.8

163

The CAM tests for course 419 had 27'items measuring 27 different course ob-

jeaitivps.on each of the eight test forms. The pre-test results Indicate a mean.

_ score of 13.0 correct Items for.the experimental group and 15.16 items for the

control- group. The T statistic had a calculated value of -3.600 which was sig-

nificant at the P.0 .01 level of error.

At the.end of the year titt post-tesf results indicated a mean score of 20.1

correct Items for the experimental group and 14.7 Items for the control group.

300
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The'yalue of the T statistic was.9.000:0ich was significant at the P<.01 level

of. error. Though the experimental group started the school year lkith a statis-

tically significant lower achievement level in reading than the control group,

as measured by the CAM tests, they achieved a significantly higher level of

achievemenf at the .end of the year. There was an average gain of, over seven

Objectives by the experimental group while none at all for the control group.

TABLE '14

Comparison of Pre-test and Post-test CAM Mean Scores - Grade 5 (Course 509)

Pre-test Mean Score ,

Pre-test Standard Deviation
Sample Population Size

Fxperimental
Group

21,6
5.4
112.

Control
Group

20.96
5.9
Ill

Post-test Meah:§core
'Post-test Standard Deviation,
Semple 'Population Size

25.6
5.4,

108

22.7
5.6
114

There were thirty-seven items on the CAM test forips for course 509 measuring

37 different,course.objectives. The pre-test meanscores were 21.6 for the ex-

pertmental group and 20.96 for the control group. The T statistic calculated had
.

-a 'value of .850 indicating no statistical in the mean scores between .

the groups. At the end of the school year the pot-test mean scores were 25.6

for the experimental group,and 22.7 for the control group. Employing a T test

to determine whether the difference_ between mean scores was statistically sign-,

ificant, produced a T value of 3.920. This was' statistically significant at the

p< .01 level of error. The fifth grade students in the -experimental group had

gained significantly more than the control group.

The third year data was also analyzed by teacher sub-sections of the courses.

Tables A-II, A-12, A-I3 in Appendix A display the mean scores by teacher su4-sections.

for the three experimental groups. .
This analysis was not possible for the control group..
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since data was not submitted by teacher sub-section.

V. Conclusions and ImplicXions

Three years of data on student achievement in reading were coF1pCted,and

analyzed to provide an emperial base to test the hypotheses under investigation:

H
1

: There is no significant difference in the increase in student
achievement between those students involved in a program using
a CAM system and those students not using a CAM system.

H2: . There is no significant difference in the achievement levels of
students as measured by either criterion referenced tests (CAM) or
standardized norm referenced tests (Metropolitan Achievement Test).

A clear definitive answer is not -readily apparent for the first hypothesis,

however, the data support rejection of the second hypothesis... A specific defini-

tion of student learning or student achievement is needed to interpret the 'findings

of this study. If student achievement in reading is defined as the successful

,attainment of the instructional objectives that were developed for each reading

course, then the CAM criterion measures are the more appropriate assessment of

student learning. However, many educators still prefer to define and assess., student

rachievement'in more universal terms;'i.e., standardized norm referenced achievement

tests. .

When'eqpfoying the definition of student aehlevement'as, the successful. attainment

of the instructional objectives of, t tcourse, then the appropriate evidence to

considei- is the,resuit of the CAM tests. The data indicate that the experimental

'groups whiCh were provided CAM evaluation information at regular intervals through-

a

out, the course did somewhat better in reading achievement than the control groups.

If a nationally normed standardized test is the definition of achievement then

the results Of the Metropolitan Achievement Test in reading is the appropriate

criteria to be examined. When the reading achieyeinent of the two groups is com-

pared on the MAT, no clear direction is evidenced from the data. In one case

(year 2, fifth grade) the.experimental group had a statistically significant

higher mean score on t4te MAT.' 302
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In another (year 3, fourth gr,ade) the control group had a higher mean score.

most cases over the three years, however, there was no significant difference be,

tween the experimental and control groups on the MAT in reading. Thus, it could be

concluded that the use of Comprehensive'Achievement Monitoring has no major impact,

either positively or negatively upon student achiwiement as defined by standardized

norms'.

This finding is not surprising since no attempt was made at the initiation of

theproject to increase reading scores of students on standardized tests. The

intent was to increase student reading achievement tn those skill areas defined by

a.set of instructional objectives developed specifically for the tudents involved

in the West Seneca intermediate reading program., In this effort t e:CAM system

seems successful.

It also can be concluded that the criterion referenced measures used in the

,CAM system are more sesitive indicators of student achievement than norm refer,

enced tests. If.educational decisiOn makers want' evaluation data on .the effect-

iveness of.their locally developed curricula, they are more likely to detect pro-

gram strengths and weakness employing criterion referenced measures than standard-

ized norm referenced tests. It should be noted that by the third year of the study

the program objectives and criterion test items had been through two revisions.

This fact along with the statistically significant differences between the experi-

mental and control groups supports the contention that well developed criterion

testsare.more appropriate measures of the intended outcomes rof an instructional

program.

In all post-test comparisonsvbetween the student groups using CAM and those not

using CAM, with the exception of the year I, sixth grade group, the student achieve-
')

merit of reading skill objectives was significantly higher for those.using.CAM
5.

The data indicate that the experimental. groups.which were provided CAM evaluation

information at regular intervalsthroughout the course increased their

5
See tables in Section IV "Data:Analysis" or in AppendixA for results obtained

303
.

from the various tests.
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reading skills to a greater extent thRpthe control .groups. The graphs 'depicting

year end'scores on CAM tests for both the experimental and control groups are

found iniAppendix B. In comparing the distribution Of student scores it is evident

,that more students score at the upper ends of the scale in the CAM courses than

in the control groups.
K.

in'exaftlining. class section comparisons (Tables for year one and for year three)

'it hecomesA4vident that high achievement of course objecties is possible'using a

CAM system. Though it is possible to improve student achievement, simply installing

a.CAM evaluation system will not automatically guarantee i 'creased achievement. Some

of the sub-section mean scores in both years, one and three attest tolhat.

Although, the results of the CAM testing lablicate sign! !cant differences in

-achievement levels between most of the,expeimental and con rol groups, the MAT

results given at the same time to the same, groups more often than not did not'
. ,

indicate'a significant-difference, The 'gain in achievement of the reading skill

objectives was detected by the CAM tests while no. necessarily by the MAT tests.
.

Since the higher achievement levels' of the experimenta -groups was evidenced

in all three years of the study and the fact that the fifth-graders in year two

(fomrth graders; year.one) maintained a higher achievement level after two years

in the program, it would appeqthat the achievement increase is not due to the

"Hawthorne Effect" alone. After three years of analyZing results, ft appears

that the CAM evaluation system does have a positive effect upon student achieve-

ment in reading, although the magnitude of the achievement increase is not large.-

One could'conclude that the CAM sys)-em has the poteritial to.sIgnificantly improve

student achievement if utlized to its fullest.



When teachers involJ d in the experimental situation (designed and used the,

rik

CAM.system) were asked f their impressionistic evaluations and sugg stion one

ifactor was emphasized. Teachers, did not have enodgh time to examine in det

the analysis

more time to

proved their

I

reports provided by the CAM system. They believed that if,the, had

jointly analyze the CAM test results, they-could have g eatly im-
,

instructional decision making. They would haV_Ween able to re

adequately diagnose both.individual and group learning problems and ogra

.weaknesses. The analysis of/the data by teacher sub-sections sumo

tention that when the data is "understood and utilized by classroom t

the on,-

hers larger

achievement.gains result. Thus, the absence of dramatic differences in lear

between the experimental and control groups after three years maybe due to

g

adequate use of the analysis information provided by the CAM 'system. .tf t achors

had spent more time reviewng the.test results cooperatively with their.

colleagues and with the students, the effect upon student achievement may hay

been greater.

,

It would also appear that the use, of a CAM evaNation system has some osi-

Jive motivational impact upon students. The,results of Question 6, Table'16,

indicateuch larger' percentage of parents of students in the experimental

groulY4etteve their children's attitude toward reading has become more positive

than those in the control group. A positive attitude toward reading may well

haye a long range effect upon increased achievement of reading skills.

Probably the clearest Implication of the study is the need to replicate it on

a much larger basis. Future studies should involve a broader sample,of teachers

and students and many different subject areas. Related variables such as teacher

training, frequency of CAM testing and time allocated to data report analysis

305



ought, to be examined. it may be that the potential benefit of a CAM system. could

be heightened substanti'el ly with a small / incremental investment in in- service

education and periodic released time for teachers.
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TableA-I'

Comparison of Mean Scores on CAWPost tests - Grade 4 (year 1)

Meaw-Score,

StandardDeviation
Sample Population Size

/t.

Experimental
Oroup

ntrbt °
ro up

16.41

3.50 / f

155

13.31

3.60
143

4

Table

Comparison of Mean Scores on CAM Testi'- 'Grada6 (year I)

Experimental k
Group y

Control
Group

Mean Score 10.84 16.75

Standard Deviation 2.80 2.99

-Sample Population Size 128 88

Table A-3

Comparison of Mean Standard Schores on the Post MAT- Grade 4 (year I)

Mean Standard Score
Standard Deviation
Sample POPutation'Size
Mean Grade EOlvatent Score

1

Ex0erimental
Group

74

IL62
154
4.64

Control
Group

71.2
12.85

139

4.28

Table A-4

Comi arLsOn'pfi Mean Standard on the MAT - Grade 6 (year I)

Mean Standar :Score
Standard Dev ation
Sample Popula ion Size
'Mean Grade Eq ivalentSbore

a

Experimental Control

Group Group

88 90

13.15 14.07

131 88

6.8" , 7.0
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Table' A -5

Comparison of Gain Scores on the MAT - Grade 4 (yoar I)

Experimental
Group

Control
Group

Pre Mean Standard .core 65.9 63.0
Post Mean Standard Score 74.0 71.2 4,

Gain Score 8.1 8.2

1

Table A-6

Comparison of Gain Scores on the MAT Grade 6 (year'

a..

Prd Mean Standard Score
Post Mr2pn Standard Score
Gain Score

Experimental
Group

83.4
88.0
4.6

Control.
Group

90.0
. 5.7

Table A-7

f, .Comparison pf Mean Scores on CAM Tests 4 5th grade (year 2)

Mean Scores
Standard Deviation
Sample Population Size

Experimental
Group

Control
Group

140

23.1

723

TableA-8

Comparison of Mean Scores on MAT r 5th Grade (year 2)

Experimental
Group

Control
Group

Mean Stalijard Score 83.0 80.9

Standard Deviation' 12.1 12.0

Sample Population Size 145 128

309 .
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Table A -9

Comparison of Pre-test Mean Scores on MAT - Grade 4 (year 3).

Mean Standard ScoreMean
Grade Equivalent Score

G.E. Standard Deviation
Sample Populattkon Size

Experimental
Group

Control .

. Group

63.7 64.0
3.7 3.7
1.34 k.6

134 139

Table A-I0

Comparison of Pre-test Mean Score on MAT - Grade 5 (year 3)
,

Mo'an,Standard Score

Expey(mental
Group

Control
Group

75.2 75.4

Mean Grade Equivalent Score 5.32 5.36

G.E. Standard,Deviation . 1.5 1.53

Sample Population Size 141. 138

4
Or

Table All

Mean Scores of Teacher Sub-sections for CAM tests - course 409 (year'3)

Mean Score
Number of
:Students

Sub-section I 12.3 4

Sub-section 2 19.8 11

Sub - section 3 20.1 17

Sub-section 4 20,3 I0

Total Possible Sccire .24

3 10

-23-



Table A-I2

Mean Scores of Teacher Sub - section
for CAM Tests - Course 419 (year 3)

x

Mean Score Number of Students

Sub-section 1
8.8

S

Sub-section 2
\12.6

8

Sub - section 3
16.3

7,

Sub-section 4
17.1 10

Sub-section 5
18.4

10

Sub-section 6 '
19.2

23
_

Sub-section 7
.

21.4
14

.

.

Sub-section 8 ,

.

23.3
16

Sub-section 9
23.9

23

Sub-section 10
25.2

15

Sub-section 11 .
.

25.8
4-

Total Possible Score
R7 . .

Table A-13

. Mean Scores of Teacher Sub-sectiorp for CAM Tests -.Course 509 (year-3)

.

4 Bean Score Number of Students
;

.

.
.

Sub-section 1
- 14.6

7

Sub - section 2
19.6

8

.

Sub - section 3
164423

.

Sub-section 4
25.3 16

Sub-section 5 s
25.5 12

Sub section 6
27.3

18

,
,

Sub-section 7\ .

28.2
13

.

Sub-s.S ection 8
30.4 18

,

6

Total Possible Score
37

. .

31-1
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Graphs of Student

CAM Test Scores
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'STUDENT BACKGROUND DATA QUESTIONNAIRE
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SCHOOL

STREET

,NEW YORK

Dear Parent:

, 1974

Please provide information requested on the,followig-form. This information is
needed. for your,child's folder which follows him throughout his schooling.

This information is only for school records and is. confidential.

Principal -13

PUPIL'S LAST NAME FIRST NAME MIDDLE.

BIRTHPLACE DATE OF BIRTH SEX

FATHER'S NAME BIRTHPLACE

FATHER'S EDUCATION (a) ATTENDED COLLEGE LlYes' Degree(s) earned
No

. (b) GRADUATED FROM HIGH SCHOOL BUT DID
NOT ATTEND COLLEGE

(c) ATTENDED BUT DID NOT GRADUATE FROM
HIGH SCHOOL

(d) FINISHED 8TH GRADE BUT DID NOT
ATTEND HIGH SCHOOL

(e) DID NoT FINISH 8TH GRADE

MOTHER'S NAME BIRTHPLACE

MOTHER'S EDUCATION (a) ATTENDED COLLEGE

(b) GRADUATED FROM HIGH SCHOOL BUT DID
NOT ATTEND COLLEGE

(c) ATTENDED BUT DID NOT GRADUATE FROM
HIGH SCHOOL

(d) FINISHED 8TH GRADE BUT DID NOT
ATTEND HIGH SCHOOL

(e) DID NOT FINISH 8TH GRADE

#

. PUPIL'S PRESENT ADDRESS

p.

PHONE

32C .

-249-



auw LIVLM, WITH

FATHER'S OCCUPATION, WHERE EMPLOYED
.

MOTHER'S O .CCUPATION, WHERE EMPLOYED

NAME OF BROTHERS

NAME OF SISTERS

0

YEAR-BORN

YEAR BORN

YEAR BORN'

YEAR BORN

YEAR BORN,

YEAR BORN

HAS THE PUPIL WHOSE NAME APPEARS ON THE FRONT PAGE ATTENDED SCHOOLS OTHER THANTHE PRESENT ONE
YES

IF YES, HOW MANY OUTSIDE OF WEST SENECA p

IN YOUR JUDGEMENT, HAS YOUR CHILD'S ATTITUDE ABOUT READING
INSTRUCTION CHANGED POSITIVELY IN THE LAST TWO YEARS,

DOES YOUR CHILD

NO

YES

NO

NO 'CHANGE

USE OF THE LIBRARY SERVICES MADE AVAILABLE?'

. School library

Check those which apply Bookmobile

Public library

IN YOUR JUDGEMENT, HOW WOULD YOU RATE THE CHILD'S GENERAL HEALTH?

Poor

Fair

Good

Excellent

IT IS VERY IMPORTANT THAT YOU RETURN THIS TO YOUR CHILD'S HOMEROOM
TEACHER AS SOON AS POSSIBLE.

' 411
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11.0 Interview Schedules and Response Records
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SURVEY OF COMPENSATORY READING PR

BUILDING PRINCIPAL INTERVIEW

Directions: This interview is in two parts.
The first part is intended to elicit infor-
mation about your school and the students in
it.. The second part of the questionnaire has
to do with' compensatory reading programs. By
compensatory reading instruction is meant any,,
reading instruction provided to students because
they are reading below their grade level.

PART I

i

RAMS'

SE PROVIDE THE FODLOWING INFORMATION ABOUT YOUR SCHOOL. Answer all questions
with reference to the current school year unless otherwise:indicated:

1. School enrollment this year - all
grades. (number of pupils).

2. Number of classrooms.- all grades.
(Do not include offices,
auditorium, or gymnasium.)

3. If you have a combination of
graded and ungraded classes,
indicate the instructional
organization for each grade, or
if ungraded, the equivalent grades
in your school.

4. Number of classes and students at
each grade level...for levels 4-5-6.

Percent of total student body that
moved from school attendance area
last year.

6. Percent of total student- body that
moved into school attendance area
last year.

7. Estimate the percentage (this year)
of pupils from families of migrant
workers.

7a. Do you.feel this is an accurate
estimate? Yes, No, or approximate?

B. Estimated percentage of pupils s-whoSe
'families receive public assistance..

8a. Do you feel this is an accurate
estimate? Yes, No, or appKoximate?

9. Estimated percentage of pupils whose
head-of household attained the following
levels of eddeation.

9a. Do you feel these ar ccurate estimates?
Yes, No, or approxi

10._ Estimate the percentage of school
families in each of the following
occupational categories.

10a..Do you feel these are accurate estimates?
Yes, No, or approximate?

11. Estimate ttie percentage of students
of lithe follbwing racial. or national
origins. ,!

.

12. ,If children are bussed for racial balanCe
about what percentage:of the total stude
body is bussed in?

13. If children are bussed for racial balance
about what percentage of the total studen
body is bussed.from your school's ../

attendanoL`area'to,tchob1p: in Otbep

neiahborhoode?

-253-
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14. Using your best professional,
judgment, rate each of the
following characteristics
for your, school.

15. Estimate'the percentage of
students in your school at
each of the following grade
levels who are reading one
or more years below grade
level according to current
test data. The estimate
should be based upon the
concept of national norms
for the grade for which
you fare reporting.

16. Are there students in your
school who in your judgment
are in need of remedial
reading instruction but

mho are not receiving such
instruction? Estimate the
number or proportion at
each grade level.

6

READ:

PART 1I

The next part of the interview is intended to elicit information about
tfie compensatory reading program(s) in your school. By competsatory
reading instruction is meant'any reading instruction provided to students
because they are reading below their grade level.

If you have more than one compensatory
your school during this academic year,
for you to answer., questions about each
lines for determining what constitutes
survey are pruented below.

reading program in operation in
space is provided is some instances
program individually. Some guide -
"a program" for purposes of this

1. If instructional groups (for example, grades) are exposed to materials,
personnel, and services, in the regular classrooms that are supplementary
to the regular reading program, this should be considered compensatory;

2; If a separate classroom or space is set aside for reading instruction,
staffed by special personnel and supplied with special kuipmentor
materials, such an entity should-55e considered a program.

. If teachers receive special training for compensatory reading
instruction during summers or relaxed time, and.that training is
funded by supplementary sources, such training, in and of itself,
should be considered a program.



17. Describe any special
facilities (as' Staff) in
general use among
compensatory reading
personnel, the classroom /

teacher, and others involved
in the reading. program (e.g.,
media centers ,° etc.).

18. What was,your total (salaries
plus materials) school per
pupil expenditdre last year?

.

19. What are the total funds.
allocated for compensatory
reading in your school?

(Note: this can be
completed easily by
adding up values provided
in all programs in question
20 that follows.)

20. The following are a series of
questions concerning the
organization and intent ,of
each of your compensatory
reading. programs.- Let's take
each program in turn.and
complete the questions.

(TURN TO THE RESPONSE
SHEET AND ONE SHEET FOR
EACH PROGRAM).

.

332
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BP

11.
BUILDING PRINCIPAL INTERVIEW: RESPONSE. RECORD

Name of Interviewer

Date

Length of Interview

terviewee Name

istriat

uilding

ade or Grade Levels Included K 1 2 3 4 5 6 7 8

!Additional or Adjunct Data -,to be Collected:

Conditions, dates,.or other arrangements for Collection:

333
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NOTES

00.

Total
1. Enrollment

Total No.__
2. Classrots 2

3. Graded Ungraded Graded & 3
Uagraded

Check Check Check
gr. 4 Tr

-171- 0
gr. 5 0

Li

gr. 6 D n ,,,

,

gr. 4

5

gr. 6

---:

Messes ----No. Studs' is

1
c
,

I

I

5. %-moved out.

6. moved in

migrant

7a, accurate eat.? Yes

. Approximate

8. % public assistance

No.

8a. accurate eat,? Yea No.

-

-257-

Approximate.
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4

NOTES

rir

4.

9. Educational attainment

Attended college-

Graduated from high school
but did not attend college

Attended but did not graduate
frpm high school

finished 8th grade but did
,..h.ot attend high school

Did not finish 8th grade

rr

9a Do you feel these are accurate
estimates? Yes

Approximate
,

100ccupational level
#

Unemployed/or welfare

Unskilled worker
(gas station attendant)

Skilled worker-blue collar
(fireman, electrician)

pv I

Skilled worker-whit collar
(office, Sales)

Business,: management
or ervmer,level

Professiondl (doctor,
lawyer,, ;teacher)

10.

Fl
1---%1F1

10a. Do you feel these are accurate
estimates? Yes No

Approximate

335
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14, School Characteristics

Size of physical plant for pupils

Condition of physical plant,

Suitability of physical plant for
program operation

Is the number of-instructional personnel
(teachers, specialists) CD
Is the number of other professional -

personnel (psychologists, social workers))

Suitability (quaiity) of books,
,,periodicals, and other printed materials
for instruction

Suitab ty (quptiWy,ofzaudio7
vishal eridla fbr instruction

Suitability (quality) of indtructional
equipment fonstruction

11. Ethnic composition

12.

13.

Caucasian or White

Negro or Black

Spinith surnited

Oriental

AMerican Indian

Other (Specify

% Bussed in

% Bussed out

Highly
Adequate Adequate

CI

CI

336
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r77;1 12.

13,

14.
Highly

InadeqUate Inadequate

1:=1



WTES

4

15 Reading
Below grade Level.

grade 4 IIIII I

grade 5 =i.' I I

grade 6 Mr .1 1

16. grade 41 31
grad2r5 =4
grade 61-----A

I.

15.

16,

, 17. Special facilities

18. ,Totkl school expenditure (salaries 18.
plua&materials)

:19. Total compensatory expenditure 19
(salaries plus materials)

337
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Numbers of teachers and students serviced
by this program?

2. Oan you provide us with a time or appoint-
ment schedule' showing the names of students
in classrooms serviced by you in your pro-

''gram.at leVels 4, 5, and 6? On this
schedule, would you circle any student who
has not been sAth you for the year but who
has been seen by you over a period of
between 10 and 20 weeks. If a student will
be seen by'your for less than 10 weeks this
school year, draw a line through his name.
This list will communicate as follows:

Student name (as is)v: Student hasbeen
(or will be) with
you for more than
4 the school year
(more than 20 wks)

Student name (circled)

7. How far do you expect the typical
pupil in your reading class will
actually go in school under the
existing program?

(Point tojthd responsd sheet)

8. If the student s in your reading
class were given whatever special
support or programs they needed
throughout their years in school,
what is the highest level that-the
typical pupil-would achieve?

(Special reading programs,
cultural enrichment, individ-
ualized-programs, etc.)

9. During the school year, how many
professidhals other than yourself
have held your particular assignment
with your reading classes forat
least two consecutive weeks?

.

Student has been 10.

(or wip be) with
you regularly for ,

no more than 20 r.

weeks and not less
than 10 weeks'

Do you organize your instruction
into groups or, is it individual
instruction?

10a. Describe the criteria or diagnostic
materials used for determining group.
placebent or individual program,.

Student name (line drawn through)
-,

Student has been '11.

(or will be) with
you regularly for
less than 10 wks)

3. What' percentage or number of the pupils
in your program (4-5-6) are members
of the following racial or national
origin group?

(Point to the response sheet)

4. What is the average or typical absentee
rate in your sessions with students in
grades 4, 5, and.6?

(Daily number or percent)

5. What is the % or number of new pupils who
will be taken into your program during the
school year in grades 4, 5, and 6?

6. What % or number of pupils in grade 4, 5,
alpird.6 will move out of your program during
this year?

339

How frequently does the compositiOh
of your reading groups change
because of different rates,of learn-
ing or different skill deficiencies
among students?

12. Describe...any unusual or outstanding
features of your program at levels
4-5-6.

13. Describe the facilities used in your
instruction.

14. Please indicate what materials you
use in your reading instruction and
to what extent you use them.

15. Indicate any additional materials
not on the printed list.



-3-

16. Please list any equipment or
hardware used in your reading
program.

(Indicate as major or
supplementary and the
number of hours of
use per week)

17. Please list any instructional
materials that yoy create for
yours reading program, such as
charts,

L,
(Point to the response sheet)

and whether they are a major or
supplementary resource.

17a. What is`" the per-monthly or
annual cost of the self-
created reading materials?

18. For the materials that you
listed as in regular use in
your reading program, what
is the length of your use
or expeience?

19. Briefly deacribe your formal
training in the teaching of
reading in terms of types of
courses and recency.

(Point to the response
sheet)

20. What types of inservice
training in the teaching of
reading have Au had in the
last two years?

21. What is your average amount
of preparation time for
reading instruction pet
week?

22, What is the average amount
of time spent per week in
coordinating activities
in your reading program
with other professibnal
personnel, such as the
classroom teacher?

A.



SP

SPECIALIST INTERVIEW: RESPONSE RECORD

Name of Interviewer

Date

Length of Interview

Interviewee's Name 4

Names of other staff

District.

r

Building

Type of teacher

Grade or Grade Levels Serviced K 1 2 3 4 5. 6 7 8

Title of this Compensatory Program

Addictional or Adjunct Data to be Collected:

Conditions, dates, or other arrangements for collection:

Remarks:

NOTE: Complete one form for each Compensatory Reading Program
-264- 341



NOTES ,1. Grade 4 Grade 5 Grade 6 1.

Teacher Student Teacher Student Teacher -Student

lb

2.- Schedule attached?

3. (a) Caucasian or White.

(b) Negro or Black

(c) Spanish surnamed

(d) Oriental

-(e) American Indian

(f) Other

7.

2.

3.,

34. Do yoU reI:theieiiieaccurate. estimates? 3a.
___yes. no approximate.

4. Rate absentee

5. Mave into program during. year

6. Move out of program during year

342

't

4.

5.

6.



r.

ti

Educational. attainment, 'existing Onditions'

Eighth grade, or lower.

Ninth, tenth,. or eleventh.

High school graduate

Junior college, businesas pool, or any
other post-secondary-train ng but not a
four yehr P911-ge-

Four ye; ar college or beyon

Other (Specify)

8. Educational attainment*

Eighth grade or lower

Ninth, tenth, or eleventh

ealkonditions

High school graduate

Junior college, business chOof-Or:-:

any-other-posti-secondarr raining
but not a four year colle e

grade .

Four year college or beyo

Other (Specify).

9. Teacher absence

10. Group or-individual inst uction 10.

10a. Criteria or diagnostic terials used

Tests

Other

-266-: ...:3.4 a





14.. Series Titles°
(Specify)

Major Supplemental.
Resource Resburde

Addis- Wesley

Allyn & Bacon

American Book Co.

Benefic

0
Ginn & Co.

Harcourt Brace &
World

Holt-Rinehart &:

Winston

Houghton-Mifflin

ITA

El

Series Titles Major
(Specify) Resource

Supplement[
esourse..,

ID LaidIaw 0
0 .

A o
00 0.

D
E:1 a

O Macmillan 0
O 0 0

0
McGraw-Hill 0 D

O El C.-

Merrill

i
DI
0

aModern Curriculum 0 ,

.a Press
El

0
Open Court

o 0 0
L3

0
Randc5m House"

C:I

0
Scholastic

El , El

0 0 0
Scott Foreman 0

0 . 0
. SRA

a ,ci 1:2
.., U

0 10

, D 0

Lippincott

345
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15.

List all other software including workbooks,
magazines, tradebooks, classroom libraries,
filmstrips, movies

Used as major' Used as
resources in. supplement
teaching reading

-269- 346

0

a

0



17. Materials Created

Worksheets

Transparencies for over-
head projector

Slides

Charts

Tapes

Other (Specify)

-U.Sed-as a Used as A Amount of
major resource supplement use/week
in teaching or option

El

C3 C3

0 =r

0

Used as a Used as a
major resource supplement
in teaching
reading

17

17a. Per-ionthly or annual school cost for self- 17a
created Materials month* annual.

18. Length of experience with materials 18.

CA'
-270-



NOTES
-8--

19. Formal training; college-coUrses

NuMber of courses

COurse Content.

New instructional
techniques in reading

Diagnosie of reading
prOblems

Open classroom methods.

Individualized instruc-
tion

Use of equipment &
materials

Techniques for cultural
enrichment.

Other

Within
5 ydars

o
b

Before
3 years

.20. Inservice ttai g within the 20
last 2

Number of clock hours
. per month

Coutse Content .

New instructional
techniques in reading

Diagnosis of reading
problems

Open classroom methods

Individualized instruc-
tion

Use of equipment &
materials

Techniques for cultural
enrichment

Other

Within
2 years

348 -271-
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21. Preparation time (minutes per week) 21

22. Coordination with other personnel 22'
(minutes per week)

349
-272-
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CLASS
CHARACTERISTICS

How' many pupils are in your daily

eading class?
(Haye teacher check the class
list)

2. What percentage or number of the
pupils in your daily reading class
have received compensatory reads
instruction prior to this year?

(Programs designed to compensate
through time and effort beyond
the daily reading program,
ugUAily are disadvantaged kids)

3. What percentage or number of the
pupils in your reading class

'attended some form of preschool?
(Head Start, day care, nursery
school) DO NOT INCLUDE PUBLIC
SCHOOL KINDERGARTEN.

4. What percentage or number of the
pupils in your class are members
of the following raclal.or
national origin group?

(Point to the response sheet)

5. What percentage or number of the
students in your class come,from
homes where the dominant language
is not English?

6. If the dominant language is not
English, list those spoken.

7. Indicate.the percentages or numbers
of pupils in your class whose family
incomes are derived from each-of the
following occupational categories.

(Point to the response sheet)

8. What is the.average'or typical
absentee rate in your class?__

(Daily number or percent)

9. What do you feel is the major cause(s)
of absenteeism among your pupils?

(Ex's: illness or pupil; illness
in family, truancy, pupil performs
duties at home; expulsion)

10. What is the percentage or number of
pupils in your class who will move into
your class before the end of the year?

351
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11. What is the percentage or number of
pupils in your class who will move ou
of your class before the end of the
year? .

12. HOWfar do you expect the typical
pupit'in your reading class will
actually go in school under the
existing ,program?

(Point to the response sheet)

13. If the students in your reading class
were given whatever special support o
programs they needed° throughout their
years in,,school, what is the highest
level that'the typical pupil would
achieve?

(Special reading programs, cultural'
enrichment, individualized programs
etc.)

PROGRAM
CHARACTERIerCi

14. If your reading class is organized
into groups, describe the criteria
used for determining placementof
students into groups. (e.g.,
standardized test scores, skill
deficiencies, etc.)

(Write down the names of the
standardized and other tests used:)

15. How frequently does the composition
of your reading groups change because
of different rates of learning or
different skill deficiencies among
Dtudents?

16. Describe any unusual or outstanding
features of your reading program.

17. Please indicate what materials you
use in your reading instruction
and to what extent you use them.

18. Indicate any additional materials
not on the printed list.

19. Please list any equipment or hardware
used in your readingrprogram.

(Indicate as major or supplementary
and the number of hours of use per
week)



20. Please list any instructional
materials that yob-create for your
reading program, such as charts..

(Point to the response sheet)

IN\and

whether they are a' major or
supplementary resource.

20.a. What is the per-monthly or
annual cost of the self-created
reading materials?

21. For the materials that you listed
as in regular use in your reading
program, what is the length of
your use or experience?

TEACHER
CHARACTERISTICS

22. Briefly describe your formal
training in the teaching of
reading in terms of. types of,
courses and recency. 0

(Point to the response sheet)

21. What types of inservice training
in the teaching of reading have
you had in the laSt two years?

24. What is your average amount of
preparation time for reading-
instruction per week?

25. What is the average amount of time
spent per week in coordinating
activities in your reading program
with other professional personnel
(e.g., the reading specialist, team
members, psychologist, etc.)

26. During the school year, has anyone
other than yourself have held your
particular teaching assignment with
your reading-class for at least two
consecutive weeks?
COUNTSUBSTITUTE-TEACHERS AND
REPLACEMENT TEACHERS: DO NOT
COUNT STUDENT TEACHERS OR
CLASSROOM AIDES

352

-275"

27. On average bow:much time-does a',
typical pupil in your class get for
1.,ree, non-instructional reading

activities?

at.



TEACHER INTEAVIEU: RESPONSE RECORD

Name of Interviewer A

Date

Time Scheduled

Time Started

Interview Name

District

Building

Grade or Grade Levels Included K 1 2 3 4 5 6 7 8 --

Additional or Adjunct Data to-be Collected:

Conditions, dates, or other arrangements for collection:

emarks:

a

`353
-276-



NOTES
1. Number pupils in reading olass

2. Received compensatory education

3. Preschool attendance

4.-

Caucasian

Oriental

American
Indian

5. Dominant home language
not English

Black
or

Negro,

Spani
Surna

Other

6. Language:

7. Head of household -- occupation

Umemployed/or welfare

Unskilled worker
(gas station attendant

Skilled worker - blue

collaP,(Direman,
electrician)

Skilled worker- -white
cailar (office,sales)I

Business ; management
level

Professional ( doctor, (

lawyer, teaeher,etc.)

Don't know

354

%I



NOTES

9.,

10.

11.

12.

13.

I.

8. Absentee rate (per day)

1%

9. Cause of absence: 9.

10. Move into classroom since Sept.

11. Move out of classroom since Sept.

%

10.

11.

12. Educational attainment, existing conditions 12

Eighth grade .Or lower El
Ninth, tenth, or eleventh grade ED

Hi.w school graduate ED--
Junior college, business school,
or any other post-secondary'

F----% .

training but not, a four.year
calege 1

Four year ,college or beyond

Other (Specify)

El
El-

13. Educational attainment, ideal 'conditions 13.

Eighth grade or lower

Ninth, tenth,' or eleventh grade
K

High school graduate

'Junior college, business school,
or any other post-secondary
training but not a four year
college [2]

Four year college or beyond

Other (Specify)

nirt-
Ot)t).

S.



. NOTES

14.

ry

15.

16.

IG

PROGRAM CHARACTERISTICS
14. Grouping Criteria

Testa

Other

14.

15. Group composition change: frequency 15.

16. .Outstanding features of reading program 16.

a

35C
-278-

a

4



1 Sezries Titivs

(Specify)

Addison-Weslev

Major Suppimonal.
Resource Resource

D.

Merrill

El

:

CD.

Li

0

0

Li

brece
World

Harper Row

omi
Holt-Rinehart &

Winston
14.4.4.4.444

Hougton-Mliflin

' iTA

'0
D.

0

( D

SerieS Titles Major SuppieMental
(SpeCifry) Resource Resource ,.-

Laidlaw D
0

1
mammal, Li

'Lippincott

McCraw-Hill

-279-

-Modern Curriculum
Press

Open Court

Random House

Scholastic

Scott Foresman

SRA

6

35'7

0-

9



r

18. All other oftware including.
workbooks, °magazines, trade-
books, classroom libraries,
filmstrips, movies.

0 0.
0.
I2

C3

0
CI--

0 :0
u

0 EC-

0 .-
0 0. Cl 0.

El

.0

ci

20. Materials created:.; Major Supplement

Worksheets

Transpgr mcies

19. Hardware Maj. Sup.
Res. Res,.

Amount of
use /we

Maj. Sup.
Res. Res.

Slides

Charts

Upes

Other

20.a.. -Sd ool cost of self created materials

21. Experience with major resource materiatt. -

-280- 3 5 3

0

Per Month

Per Year



.4.

. . "

22. ForMai'training: college courses

Number of courses

Course-Content'

New instructional
techniques in reading

Diagnosis of reading
problems

Open class-room methods

Individualized instruction

Use of equipment &
materials

TeChniques for cultural
enrichment

Other

Within Befor.

5 years 5 yea

23. Inservice training within the
\last 2 years.

Number of clock hours
per month

35D

-281-

Course Content

New instructional
techniques in reading

Diagnosis 'of reading.
problems

Open classroom methods

Individualized instruction

Use of equipment &
materials

:Techniques for cultural
enrichment

Other

0.

El

CI

Q

Within
2 yes

U



NOTES
24.

25.

2b.

27.

24. Preparation for reading:
Ji

min./week;

25. Opordination of reading instruction with
other professionals: min./wee%

I

26. 'Teacher absence'

27. Noninstructional reading activities:
min./week

300
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'Director

Program Name

Location

CHARACTERIZATION OF PROGRAM
4.

1.1 Whole Class
Inst. Su..

TeacherM00
Specialist0000
Paid Aide

00[E1
Vol, Aide

MOO'
Other

',10000,

7.

7.

7.

%

.7.

7.

7.

7.

7.

7.

1

2.1 Whole Class
Inst. Su.

Teacher
.-Director MOD

-.Program Name

Location

Director

sElait5
Paid Aide

Vol. Aide

DD

7. 7.

% 7.

7. 7.

%7.

Program Name

Location

Director

-
Program Name

Location

3.2

1 Whole Class
Inst. Su..

Teacher 7. 7.

0E100
Specialist . 'z

0101:10
Paid Aide 7. '%0.000
Vol. Aide 7. 7.0000
Other 7. 7.

DO DD

4.1 Whole Class
Inst. Su

Teacher 7. %p000
7. .7.

L.LILI L-I
Paid Aide J. 7.

31.. Aide 7. 7.0000
Other 7. 7.0000

1.2 Small Group
Inst. Sup.

Teacher 7.

trialist 7.

DD
Paid Aide

Vol. Aide 7.

ODD
Other 7.

7

2.2 Small Group
Inst0 Sup.

Teacher 7.

DODO
Specialist 7.

0110E1E3
Paid Aide 7.

0001:1
Vol. Aide

0000.
Other 7.

E1D

3.2 Small Group
Inst. Su

S ecialist

Paid Aide

Vol. Aide000
Other

4.2 Small Group
Inst. Sup.

Teacher 7.

DODO
Specialist 7.

D111000
Paid Aide 7.

00E10
Vol. Aide %0000
Other

-284-

7.

1.3 Individual
Inst. Sup'

Teacher

Specialist'

DODD
EI.12]
Vol. Aide

ODJD
Other

7.

7.

2.3 Individual.
Inst. Sup

Teacher 7.

0000
Specialist 7.

10111000
Paid Aide 7.

Vol. Aide 7.

Other 7.

DIEN:10

3.3 Individual
Inst. Sup.

Teach 7.

cialist. 7.

Vol. Aide __7.

C!lhEr] DI
7.

4.3 Individual
Inst. Su

doth0
Eintn .7.

Tait:ride 7.

70

7.

Vol. Aide 7.

CI8600
7.

7.

7.


