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CHAPTER I
INTRODUCTION

This report ;iescribes work carried out by Abt A.ssociates. Inc.
for the U. S. Office of Education during the contract period of
February 1, 1968 to September 1, 1968, and an extension period
_through November, 1968. (Contract No. AA-315, Testing and Fur-
ther Developmént of An Operational Model for the Evaluation of Al-
ternative Title I Projects, Phase I of two phases.i' The purpose of the
work was to develop the Elementary and Secondary Education Cost-
Effectiveness Model into.a usable computer-programmed form, At
the beginning of this contract, the model, developed by Abt Asscciates in
fiscal year 1967, consisted of a detailed mathematical specification. It
is now programmed in a time-sharing computer language. It has com-
plete and detailed user forms, and its parammeters have been set. Test
runs have been made with the model; the results seem reasonable, and
provide good approximate figures. These tests are, however, no sub-
stitute for a large-scale and carefully controlled testing program, which
would require a much greater effort than was stipulated in the contract.

The model in its present form may now be used for by individual
school districts and/or researchers. This model cannot be said to be
the ultimate in education cost-effectiveness models for the state of
educational data and research is far too primitive to make such a state-
ment valid. The model provides, however, a good example of the present
state of the art, includes several innovative features, and is an excellent
basis for future developments. The model considers students in terms
of those variables such as achievement, dropout and truancy rates, and
general attitude, which are most easily ascertained by schools. At the
same time, it allows considerable rcom for development and change as
future educational research may dictate. ‘

This report outlines the model, discusses the methodology by
which its parameters are set, and describes the steps by which it is

used. YXuture users of the model will have the opportunity to set as

C -



. ‘ many. parameters as they desire. Two major groups of parameters are
involved in making a complete setting: those that describe student achieve-
ment change based on compensatory programs and those that extrapolate ‘
student achievement into the future by means of a'Markov iransition,
Determining on-the-spot values for either set of paraméters requirces,
ideally, a thorough study of student records in the district or school of
interest. Methods of parame-ter setting which require considerably less
effort are discussed later in the rep.ort. . _ ‘ .

The model is not meant to be a decision-making model, but rather
a predictive one. It is believed, héwever, that it can be extremely useful
as an aid to'decision-méke'rs and researchers. Models and human
decision-makers complement each other. Models can carry out con-
aistent detailed calculations very quickly and with great complexity of
logic; men can apply years of experience to the results and judge the
validity of the assumptions and liypotheses on which the output results and
internal equations are based. The problem at hand can be understood in
unprecedented scope and depth, and on this basis make better
decisions.

....{the use of computerized models) does not imply
automatic management, A better understanding of
decision-making policy and its inforination-feedback
context will not reduce the leadership demands on

the executive. Quite the reverse. He will now have

new methods to use and a new theoretical underlying
structure to understand. The use of this new knowledge
and these new tools will not be automatic. The more
skillfully these tools are selected and the more signifi-
cant the goals, the more effective will be the application. *

Nk P. 66, Jay W. Forrester, "Managerial Decision Making'' in
Computers and the World of the Future, Martin Greenberger, ed.,
The M. 1. T. Press, Cambridge, Mass., 1962.
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CHAPTER II

- , o SUMMARY AND RECOMMENDATIONq '

Developmert of the OECE Model into a working computer model
which can be used at the school system level has helped to elucidate
a number of characteristics of the educational modeling state-of-the-
art and the interface between modeling and other activities in the field

of education. Although these findings are detailed in subsequent chapters, .

‘their interdependence will p-erhaps be made more apparent by a

brief discuscion herec.

The most basic task of systems modeiing is common to all for-

mal mtellectual endeavors: that of determining concepts which some-

how reflect real events and processes and then determining the relahon-~ '
ships between the chosen concepts. Such a task is difficult in any

science but is particularly so in the social sciences, which lack the
uniparadigm integration of the harder sciences. The niulti-par_adigm
nature of the social sciences is a result of difficulties in devising

crucial tests. This problem stems both from the difficulty of developing
indices to measure concepts, and the barricrs to gathering accurate

data for the indices.

Chapter III discusses in some detail the problem of determining

" concepts and their interrelations for an educational model. The theory

of the OECE Model is described as based on two major hypotheses:

(1) that changés in student impedance or resistance to learning are
proportional to changes in the quality and quantity of personal services
provided by the school, and {(2) that changes in student achievement

are directly proportional to changes in the quantity and quality of
instruction, and inversely proportional to the total change in impedance.
At this point, the. e hypotheses have not been disproven and therefore
constitute an ade Juate basis for educational theory delineation. At

the same time, as was noted in the previous paragraph, it would be

gurprising if no alternative educaticnal theories contradicted these

' hypothe;es. In the final analzsis, adequacy of alternative theories

must be evaluated according to the scientific criteria of explanation

\
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(which theory provides greatest insight into the educational process),

~ prediction, and control. .

Such cvaluation requires that the concepts be measured. This
task (as is ncted in Chapter III) includes the inevitable problem of lack
of corresponcence between that which should be measured and that which

can be measured. In orde: that the model become operational it was

. ‘often necessary to develop }iroxy measurable variables which were

assumed to reflect other, unmeasurable variables.
Given the concepts and hypotheses relating them and given the

indices which come closest to measuring the concepts, Chapter IV

" discusses the methods b); which stiengths of relationships between

O
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variables were determined, It is noted in that chapter that a lack of
systernatic, nationwide research into the causes of changes in student
achievement poses difficulties for the task of properly estimating the
model's parameters. Moreover, it is noted that since any social
system is dynami‘c, changes in parameters arc likely to occur over
time. Thus, in social science, theory must constantly be subject to
revision as both the insight gained from theory and changes in exogenous
factors affect the parameters and algorithms of relationships.
Completion of model programming and settingof parameters
permits actual use of the model. Chapter V discusses the model's
usability in terms of correct functioning, feasibility of input require-
ments, interpretability of output and validity of output. The greatest
problem was found to be that model results are extremely sensitive
to the parameter settings. With proper settings, the model results
seemed both interpretable and valid, although a much larger scale
testing program would be necessary to adequately determine validity.
The experience‘gained from development of the Office of
Education Cost-Effectiveness Model into a form of high usability
germits a number of conclusions about the process of educational
modelir{g and the relationship.of educational modeling efforts to other

research activities in education,
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2)

3)

It is possible to model the educational process
using measurements which are readily available

to the user. Such a model ca:n be used to make pre-
dictions about the relative effectiveness of different
allocations of both financial and human resources.

Modeling capabilities present no constraints on the
validity of predictions made by a model.. To the
extent that accurate information ahout relationships
is known, such information will permit valid
prediction.

Information constraints on modeling efforts stem
from inadequacies in three interrelated components

. of educational research: specification of theory,

4)

5)

development of measurements, and basic rescarch.
A model can only be as valid as the theory on which
it is based. Even if the theory has merit, it is
necessary to have measurements which are both
meaningful and usable. Finally, systematic and
high quality basic research on both static relation-
ships and the dynamics of changes in relationships
is essential to valid modeling. ’

Since the present OECE Model is more refined and
differentiated than the available information used to
set its parameters, it will b. possible to revise the
model as better information becomes available
without substantially altering the model’ s framework.

Since educational modeling focuses attention on the
entire range of research activities from specification
of concepts and theory to development of measurements
and research into relationships, and since the output
of model use is predictions, the model is a convenient
tool for stimulting educational research on all fronts,
especially if systematic method and incentives are de-
veloped for model use and reportmg of results of
model use.



Recommendations

1. The OE Cost-Effectiveness Model has been desi'ghed primarily
for use as an aid to imiaroved decision-making and resource allocation
at either the school system or school level, It is not known at present
what the impact of “&despread modél use would be, since the OECE -
Model is presently unique in its capabilities for application in a variety

of educational situations. It is quite conceivable that use of the model,

* or a more refined version, would significantly improve educational

outputs either through its accuracy or'merely by familiarization of users
with education systems concepts. In addition, model use and reporting

of results would indicate strong and weak points of the model, both

. conceptual and empirical, and situations in which model results have

high and low validity., Widespread use of the model, in short, would
not only provide benefits to schonl systems, but also provide a basis
for evaluating overall utility of the model and ways in which it can be
improved. ‘

It is,therefore, recommended that the Office of Education,

A) Make the OECE Model available for general use, publicize
availability among poteniial users, and provide incentives
for model use. Incentives could take a number of forms,
but the most effective would probably take the form of
grants which cover some or all of the costs of model use.

B) Develop a systematic method for reporting, storage, and
retrieval of the results of model use. To this end, in-
centives for use should be contingent on formal reporting
of results. Storage and retrieval could probably most
efficiently be accomplished by use of the ERIC system,
in wnich reports could be listed under a special category.

2, - The present report emphasizes the fact that validity of model
results depends substantially on accuracy of the numerous parameter
weightings. Such weightings cannot be considered invariant; im-
portance of many factors in the educational process differs most
notably by region and ethnic composition, as well as over time.

In order that the maximum validity and, therefore, utility

-of OECE Model application be achieved, it is recommended that the

Office of Education provide resources for the development



of a parameter handbook which would list paramt_alfer settings for all

‘sighi'ficantly different situations. Such a task, though ijormidable,
would substantially increase the utility of model use, and, in'addition,

provide a great deal of basic research information which could be used

" for other purposes.

3. As is discussed in several sections of this report (e.g. Chapters
IV and V and elsewhere), the present.lack of co_mpre'hens‘ive research
on causes of student performance and changes in performance is a -
far more limiting constraint on successful modelinghofl'the educational
pr-oces's than is the state-of-the-art of modelfng‘per se Any. model, '
regardles's of its conceptual éophis.tication‘ and ability to integrate
diverse types of information, is severely-limited in its validity by

the degree of accuracy concerring strengths of relationships and thé
validity of data upon which the modcl operates. The first and second
recommenrdations of this report deal in part with ways of alleviating
the present deficiencies of educational research, but neither fully
deals with the questions of which factors are most significantly
associated with student perfovmance, because neither explores beyond
the relationships already contained in the OECE Model,

It is recommended that detailed basic research of a compre-
hensive nature be undertaken in a smalt sample of cooperating school
districts to alleviate this vgap. The research should be comprehensive
in the sense that for a given school district, it would explore all con-
ceivable dynamics of the educational proces3 which have a direct or
indirect effect on student performance. It should be basic in the
sense that it would concentrate on isolating empirical relationships,
rather than on determining the strength of relationships which have
already been structured in a theoretical niodel.‘ While efforts des-
cribed under the first and second recommendations would provide the
basis for rﬁore finely tuning the present model, comprehensive basic
research would provide a means for structurally modifying the present
model, or if that proved unfeasible, developing a second generation

model to move accurately simulate the educational process. Whereas
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the first and second recommendations have concerned a broader scope

of research, this recommendation is concerned with greater depth. o

4, It has not been assumed that the values tc which the phrametéfs

of the model are presently set are fixed in any sense. Chaptei‘ v

"discusses the probléms of the.éurreptly incon&plefe knowledge of the »

relationships involved in the educational process, and the problems of
the changing nature of these relationships over time. The model should

not be static. Its parameters should be adjuétable to the situation of

- chahging knowledge.

At present, the only way to change or :update the para'meters is

to erase an old value and type in a new one. This method is acceptable

- for cases in which the new value completely supercedes the old one,

However, there are many instances in which new knowledge about
parametei's does not negate the previous values, but is simply more
data which has to be added to the existing data, the sum of the _
knowledge being used to compute the parameter settings. An example
of parameters for which this is likely to happen is the set of Markov
matrix transition probabilities. There are well known methods of up-
dating parameters by weighting old and new knowledge to form the best

estimates of the new values, The problem is a classical one of Bayesian

_statistics, Itis, therefore, recommended that the model be designed

to more or less autornatically update its parameters by use of Bayesian

statistics.

.5. The model is at an early stage in its develomﬁent. and needs both
more and more thorough tests to insure reliable operation. It is pre-
sently designed to be operated by a specialist or trained layman--
someone who is both somewhat familiar with the mathematics and with the ‘
computer program design, Administrators who want answers to their
planning questions must transmit raw data to such a apecialiét to be
decoded and placed in the computer, This step not only removes the

model's operation from the administrator, but also make the process

- somewhat cumbersome, Ideally, the administra’sr should be able to

10
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sit at 2 time-sharing computer console and try the alternative

'stré'tfegies himself; most adminis- rators lack the training'.to be

able to co this, _ ] )

The ideal mode, of course, mvolves mterfacmg w1th the
computer persons who are not likely to have a workmg knowledge of
computers. Conversations with the computer will have to be in a
language which the user understands and with which he is familiar.
_There are many of these types oi languages -in exigtence today,
Speeia.l programs such as SNOBOL have been created to facilita.te,
among other things, generation of interactive computer languages.
Using this and similar prog'rams, a language which is very close to
Enaglish and employing the terininology familiar to administrators
could be developed. This would bring the process hcme to the ad- -
ministrator and give him corﬁplete control over the computation

without his having to develop specialized computer facilities.

6. During the develdpnﬁent of the mcdel, the Markov transitions
proved to be a workable but somewhat limited method of describing
the student flow from grade to grade. This method of describing

transitions is inherently a discrete process. Changing achievement

“levels, a continuous measure of performance, had to be broken into

- states of achieving above and below threshold achievement rates.

Describing the process by percentages above and below :he threshold
introduces an approximations, .

It would be more desirable to have a matched method of pre-
dicting achievement changes and of projecting studert performance,
Since the continuous process is the more accurate, it would seem
reasonable to make the projective method also continuous. One of
the ways of accomplishing this is to mveshgate the use of time series
analysis--a conhm ous proccss-- for pzoJectmg student performances.
This essent1a11y implies that a student's performance in any given grade

is a linear function of his performance in previous grades. This

- would climinate the discrete treatment and h0pe£ully increase the over-

ERIC
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7. ,'. It is well known that the 1earmng whlch takes place in a
school setting is very strongly influenced by the background and ‘
extra-school environment of the student. Attempts have been made
to consider these influences through the inclusion of factors of
student background in the model. The relationship between the in-
school process and the out-of~school process is considerably more -

complex than its present treatment in the model, This relationship

research into the variables and processes involved,

It is recommended that research be carried out to investigate
this relationship. A useful first step might well te the xhodelling of
the proeeSS from available research and data, to be followed by the °
iuvestigation and testing of the postulated interations. This sort V
of goal-oriented research should have greater immediate pay-off
than less structured research. A useful testbed for the modelling
of the community-school interaction would be the present OECE
Model, It is expected that the community submodel could be enlarged
and feedback mechanisms developed to integrate the new knowledge

into the present model,

10
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<7 .. . .  CHAPTERUI
THE MODEL

III.1 THE OVERVIEW

The OECE Model has been developed to serve two majof pur-

..poses; It enables administrators to compare in depth proposed com-

pensatory education programs, and also to exarnine the long-range

results of both proposed and existing programs. Examination of the

_ strategic effects of school programs, a major task of administrators.

" requites detdiled information on the long-term practical effects of

education. The fact that special reading instructors improve readihg
achievement is difficult to interpret without information cn the eventual
results, in terms of future academic performance and usetvlness the
community, of the imprdvement in reading ability. The model's theo-
retical basis is the premise that these long-term effects and specific
educational inputs can, in quantitative terms be correlated. This requires

the input of quantified variables, ¢Gescribing in detail the student population

~and schooling levels before and after compensatory education,

For purposes of comparison, a "base-line' run is made. This
uges the schooling levels before compensatory education to establish within
the data banks the varicus ievels of initial school inputs and to project

prohable student performance after compensatory education.

" Comparison of these results with the baseline outputs permits evaluation

of the probable efficacy of the program.

_ . The development of the model for evaluation of proposed Title I
Projects requires a thorough understanding of how and to what extent the
various aspects of the overall stﬁdent environment affect student attitudes
and achievement, Complete understanding is not possible, nor are the

causes and effects related by strict rules, so it is never possible to predict

- precisely what will happen to a group of students when certain changes are made

in thelr school environment., *On the other hand, it is possible to gain use-

11
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ful “information by 1solating those aspects of the envn-onment that appear .

to have the greatest influence on student performance. By applymg the

. ‘fmdmgs of educatwnal theory and expenmentahon, the isolated variables

can be related to one another in such a way as to mmulate the educative
process. ‘ S
The Office of Education Cost-Effectivenes (OECE) Model is a first

battempt at simulating the actual process cf education in a general frame-

' wo_rk. It was designed to permit evaluation of the relative effectiveness

of alternative Title I Project proposals for compensatory education, Its

principal function is to provide a more systematic and unbiased assess-

.ment procedure than either educated guesswork or historical comparison

now provide,

A model of any incompletely understood process is necessarily
in part a simplification and a distortion. It cannot be exhaustive or
highly accurate, as it does not take into account every factor in the pro-
cess, and because the reiationsﬁips even between included factors are
not precisely understood, The OECE Model is no exception to this

rule. Its designers were faced with the problem of determining which of

_the known elements of compensatory education were of primary interest

_before they could represent the process symbolically. The choices were

affected by congideration of the ultimate purpose of the model and by the
availability of supportive theory and required data,

Underlying the model are important hypotheses derived from

qualitative learning theory, cume quantitative research results of

Davy, Bloom, and Coleman and assumptions made by the design staff at
Abt Associates, Inc. , and by their consultants. .

" Instruction is the principal sub-process of education. The teacher,
the curriculum materials, and the classroom itself represent the potential
amount of learning that can be gained by any student of satisfactory

ability. If completely responsive to his environment, the student would

_absorb all that could be learned in the classroom to the level of his

ability. In effect, his resistamce to instruction would be nil and the
knowledge transmitted to him would be assimilated completely. How-

: e\'er, students may and often do resist instruction,

1
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The dlfference between what is taught and what is learned (abxhty
asxde) is defined.to be-the res1stance the student has to his educational “y
environment. When a large number of children in an ordinary school are »
under- achlevers. the achievement gap can probably be attributed almost

entirely to resistance, rather than to lumted student ablllty. Whatever

his reason, whether laziness, fatigue, di»sl*_i»ke of the teacher, boredom,

anxiety, or even lack of ;nourishment and proper clothing, a student

- reduces the efficiency of teaching by his negative disposition.

If grading in a given classroom is perfectly fair, then teaching

efficiency is measured by the difference between what is taught and what

. the student learns. This will be reflected in the level of student achievement.

That is to say.stude.ntéc}.ue\‘re;ne_nt can be described in terms of the amount
of potential instruction increases, if the student's resistance either remains’
constant or decreases. It also suggests that if the amount of potential
instruction were to remain constant and the resistance of the student were
decreased, achievement-would also rise. An analog.y can be drawn between
this simple relationship and OChm's Law in electrical theory, Instruction
flows from teachers to students, vthose resistance lowers the resultant
achievement force. | ' |

An interesting problem arises: how interdependcnt are instruction

" and student resistance? Can there be any achievement if resistance is

abnormally high or instruction abnormally low? Common sense indicates
that as long as resistance remains extremely high, improvement of in-
struction will not measurably increase student achievement. Nor will
redt_lction in student resistance raise achievement levels, as long as
instruction remains very poor. An experienced teacher of youngsters from
culturally deprived homes will no doubt agree that little learning takes
place when students start out negatively disposed toward schoolwork and
receive no reinforcement outside the classroom., On the other hand,
students from privileged backgrounds are intolerant of low-level teaching
and inay actually increase their resistance as the quality of instruction

" decreases,

O

These conceptual relationahips among levels of :instruction,
4

~ resistance, and achievement can be translated into a mode] of compensatory

education. -

—
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(-} ' First of all, by its very définition, éompensétor); education is designe& for
. students resistant to n-ormal schooling. These students are underachieving
because they are not learning all they are taught. Changes in the amount
and type of instruction {within the proper range of resxstance) will yleld
gains in student achievement. Changes in resistance will similarly
increase achievement if the instructional level is adequats. v
‘ Changes in the amount of instruction can be brought about by
. compensatory projects aimed at improving the quality of teaching or
the quality of the curriculum. Changes in resistance can take place
as an indirect result of compensatory service projects. Service projects
-~ === --—----aim-to reduce the ill effects of improper health and welfare attention in - -
t the students' home environments. By so doing, such projects tend to
increase students’ receptivity to learning or, in terms of the model,
reduce their resistance to formal instruction. -

The next step in defining the model is to identify those aspects of
mstrucuon, service, and student resistance that contribute most heavily
to determining actual achievement and attxtude change. Davy, Bloom,
Coleman, Bernstein, and othér social psychologists have made significant
advances in identifying the characteristics of a student's environment that
account for a large part of his achievement change. Unfortunately,
the variables they have suggested in their research are not usually objectively
measurable with any ease. For example, a student's sense of mastery over
his environment, his need-achievement, his parents' valuing of education, the
norms of his peer group, the verbal facility of his teacher, and the language
pattérns of his parents are identified as crucial influences on student
achievement. Attitudes toward school appear to be less determinate than
achievement and dependent upon even more inaccessible variables.

Instead of using the theoretical influences identificd in the literature
of educational research, it was necessary to {find reliable and accessible
indicators that would indicate the most decisive aspects of the crucial
variables, The parents'level of education, for example, was selected
as a reliable indicator of the value placed by the parents on education.

Other indices, such as the newness of curriculum materials as related

ERIC - - ,
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to their interest and relevance for the students appe‘ared to be less e

reliable because of the limitations on the standardization and collection
of objective data. ‘ ' ' ‘

Numerous such indicés, répresenting the sighificant influences of
the home and school environments on student attitude and achievement
change, were grouped .into the four categories: achievement change,
instruction, service, and student resislance to instruction. Each
categoi-y received an overall index equal to a weighted linear combination
of each of its variable components. Each weight represented the amount
of influence attributed to a given variable within its particular category.

"7 "The first step in the desigﬁ of any model is the definition of outputs
to serve the model's objectives. The outputs of the process of com.pensa‘téry ‘
education are defined here as changes in student attitude and achievement.
Presumably, these changes will vary in accordance with the differential
emphasis of various con{pehsatory education projects and the amount of
effort expended on them. For purposes of evaluation, however, the effects
of the programs must be combined with their costs in order to arrive at
a practical measure of their relative values. Two competing projects,
for example, may yeild equivalent achievement ga ns for the target popu-
lation, but at widely varied costs. The cheaper of the two projects would
then be the more cost-effective. Two other projects may yielu equivalent

gains in incommensurate categories, such as reading and arithmetic, at

.the same cost. In this case, cost-effectiveness is identical for the two

projects, unless one subject is considered more beneficial to the students
than the other, .

The second step in the design of a model is the selection of instru-
mental variables and data inputs, The instrumental variables in the com-
pensatory education process are -those influences on student altitude and
achievement change which can be improved by projects under Title I.

Since Title I projects are divided into categories of personal services

- and of instruction, these same categories have been used in classifying

school environment variables® Both categories are divided into measures

of their quality and quantity; the combination of these two measures re-
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presents the total impact of service and instruction on ultimate chahgeé
in student attitude and achievement,

Data inputs consist of a detailed descnphon of the proposed com-
pensatory education project and a characten zation of the target population,
The Title I Project is described in terms of its costs and its intended

effects on the quantity and quality of services and instruction provided

. by the school. The components of Title I changes are described in terms

similar to those of the instrumental variables, in order to eliminate the
need for conversion.

Students are characterized in two complementary ways. The first

“classification is according to their ethnic background and family income. -

The model deals with four''student types': (1) whites who's parents'
income exceeds $3,000; (2) non-whltes who's parents' income exceeds
$3, 000; (3) whites whose parents' income is less than $3, 000; and

(4) non-whites who's parents' income is less than $3,000. This break—
down has been created so that possiblc differences in student background
and the resulting impedance to learning may be rated. The categoriés
are flexible; certain school districts might, for example, want to
designate Spanish-American as an ethnic type, or to change the income
threshhold level. .

The second déscriﬁion is of student impedance (resistance);
this reprasents the degree of scholastic disadvantage that characterizes
each student type. It is a measure of home and school background
factors presumed to retard iecarning in the target groups.

" In a model, input variables and instrumental variables which
interact with one arother are combined with one another to produce the
outputs. The combinations and interactions of ihe variables requires a
set of decision rules and precise designations of mathemalical relation-
ships. These rules and relationships constitute the theory of the model,

The theory of the CECE Model is relatively simple. In consists

- of two basic hypotheses and a number of additional assumptions. The

first hypothesis is that the decrease in student impedance is proportional

to the total increase in the quality and quantity of personal services pro-
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vi:ied by the school. It is assumed that improved services in the échool

holding ;impedance constant and increasing instruction, or by holding

instruction constant and decreasing impedance.

will tend to reduce the scholastic disadvantages acquired by the target

students both in their homes and in previous years at school. The

change in scholastic disadvantage forecast by the model is takeh to

be equivalent to the change in student attitude, anld. as such, is output.
The second hypothesis is that the change in student achievement is

directly proportional to the total change in the quantity and quality of

instruction, and inversely proportional to the total change in impedance.

This implies that achievement change can be accomplished either by

Additional rules, however, govern the behavior of these relation-
ships. Service components of compensatory education projects are matched
against the particular disadvantages of the target population before any
impedance change is computed. If the service improvements are not
relevant to the student disadvantages, then no impedance change is
recorded,

A second constraint on the behaviors of the variable relations is
the imposition of threshholds. One example of the operation of this con-
straint occurs in the computation of impedance change. Becauce im-
pedance chango actually represents student attitudes, there is much
evidence to suggest that there is a practical limit on the amount of change
that could occur in a single year, regardless of the amount of service im-
provemnent in the school. Thus an upper limit has necessarily been
placed on the impedance change relationship for any given year.

These two basic relationships can predict the immediate impact
of a compensatory project on student attitude and achievement, Evaluators
interested in the longer-range effects of a given project can turn to the
following four features of the model: (1) the effect of a change in achieve-

ment in the year of impact on achievement in future years, projeéted

" to grade 12 (School Flow submodel); (2) the effect of changes in achievement

ERIC *

Aruitoxt provided by Eic:

N 4
and impedance in the year of impact on student absence (Truancy sub-

N

routine) and dropout frequency (DrTQut_ subroutine) to grade 12; (3) the

17



predictea lifet.ime earnings of students (Commuhity Effects submodel);

and (4) the effect of chavnges' in achievement in the year of impact on the ‘ A

equality of:educational opportunity (Community Effects submodel). )
The School Flow submodel has been deve‘lo:ped with the basic

aésumption that early failuresAin academic subjects may lead to later

failures in other subjects. This effect is likely to spread itself in later

- years of school, due.to increasing reliance of new subjects on those

previously taught. For instance, reading ability is vital for rhqst subjects
from early elementary school on, mathematical gkills are necessary in

a wide variety of subjects during the student's school career, ‘and science

" and social studies courses often build on knowledge gained in previous
courses. Detailed studies of achievement data collected by Abt Associates
staff members both in the Greater Boston area and in lowa revealed that
patterns of spreading achievement failure do indeed exist both for achieve-
ment test data and for teacher-assigned grades. .

The School Flow submodel projects theincremental effects of
compensatory programs plus the effects of ordinary schooling for each
year. This model is based on assumed subject interdependencies in the
core curriculum, and computes changes in the probabilities of progress
at an achievement rate which is either above or below the national, state
or regional norm. -

The subject-grade interdependencies are simulated in the model
by the use of a one-stage Markov model; probabilities of a student's
achieving at an above -average rate in one grade are determined by the
achievement pattern of courses he passed in the previous grade. The
number of truancies and dropouts is computed on the basis of the average
achievement lag of the population. This entire proce'sé is repeated for
each grade or grade group {e.g., 1-3,4 -6} until the population has com-
pleted the twelfth grade.

) Dropout and truancy phenomena have been shown by research to
be intin{ately connected with student achievement lags behind the national
norm. A very simple linear relationship is found to model the empirical
data quite successfully. Thus, in the context of the model, the only way

to decrease dropout and truancy rates {s to decrease the achievement lag.

0 x
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'i[‘his is not,. strictly sixeaki.ng, a legitimate cancluéion 'to draw, but 1t

seems to work in practice. In any case, the relationship should be

the subject of further research. ‘ ‘
The Potential Lifetime Earmngs portlon of the Commumty

Effects submodel is based on census report data and on studies of the

" correlation between lifetime earnings and educational level achieved.

As the grade:at which the student leaves school increases, so do his

achievement level at graduation and his probable lifetime earnings,

The Index of the Equality of Educational Opportunity is based on
Coleman s concept of the relahons}up between school achievement and
socio-economic background. It is described in detail in Chapter 1II. 6.

Any given compensatory education project will have costs associated
with its components of environmental change, When the effects are tabulated
for these changes, the individual project effects and costs can be studied to
determine the relative cost-effecliveness of the projects.,

The OECE Model was develop:d for the purpose of assisting in
the evaluation of alternative proposed Title I Programs in any particular
school district. The model is of a limited scope, and it is important here

to point out two important limitations, First, the development of the

.model was influenced by the fact that the model is required to deal with a

wide variety of school districts throughout the United States. The records
and data in these different districts vary widely in quality and philosophy.
Unfortunately, it is necessary in such a situation to design a model which
would accept as input data which are often insufficient or lacking in quality,
Seco_nd, the model can not allocate funds to specific communitie.s,
select the best combination of programs or prescribe exact expenditures.
In the hands of a skilled user, however, it will help to determine the re-
lative effects of altcrnative programs, and can therefore be a powerful
tool for evaluation. To build a model capable of generating and optimizing

programs for a group of school districts, a great deal of additional

. resources and effort would be required.

SR |
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A Brief Profile cf the OECE Model

Functipﬁ

The Medel Will noit

Students and student
change

Deal with groups of students
Deal with students below
naiional norms

Indicate L..xanﬂes in student
group achu.vement

Dealvi noirdividuzls

Evaluate programs to -

raise a.chv.evr.... :nt of
students above national

norms )

-

School change

Indicate changes in rate
and year of dropouts

Indicate increased ox
decreased nambers of
high school graduates

Indicate cha'wes in- course
of study se}_e\ tion where’
- applicable’

Sxmula\.e ch

sy

administrat
in a sc¢hool

Community change

Indicate changes in potentd
life- time earnings

Indicate changes in equality
of educational opportunity

Simulate change
home as a result of
Title I

Evaluation Compare the cost-effective-| Compare propesed T. e l
. ness of proposed Title I projzcts across disiricts
arnd other educational im-
provement projects within
2 school district :
Aid decision-makers Make decisions
Determine relative effective-| Determine zdsolute
. ness of proposed Title I effectiveness ol proposec
" programs : 'I‘hleIpr ograms
Data input Need commonly available Give results more precise
: data than the input data .
o 22
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- of the m_od‘el It may be helpful in v1sualxzmg how the mndel wo- ks

The followmsv flow chart gwes a stmnhﬂed view of the structure

and what it does.

BASELINE

Compute the baseline levels of | INIER-

instruction, service, and im- VYENTION

pedance and save tham for non- { SUBMODEL
" baseline runs. '

Compute the normal changes SCHOOL
in achicvement expected and FLOW

- project students achievements SUBMODEL
from grade to grade

<

Compute the numbers of DROPOUT-
dropouts and truants in each TRUANCY
grade based on predicted . SUBMODEL

achievement lags

.

Compute the expected incomes COMMUNITY
socio-economic status and the EFFECTS
index of equality of educational | SUBMODEL
opportunity for all student

types

Print the achievement levels, '| OUTPUT
dropouts, truancies, expected SUBMODEL
lifetime earnings, socio-
economic status, and equality
index for all student types
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Input data for the proposed program

Compute the incremental effects INTER-
- on achievement levels due to the VENTION
proposed program using increases

of jnstruction, service, and im

pedance over the baseline levels

|
XZ —

Compute the normal achieve- SCHOOL
ment changes expected, add FLOW

the incremental change due SUBMODEL
to intervention, and project :

the student achievements

from grade to grade

Compute the numbers of DROPOUT-
dropouts and truants in each TRUANCY
grade based on predicted SUBMODEL
achievement lags . T
Compute the expected incomes COMMUNITY
socio-economic status and the EFFECTS
index of equality of educational | SUBMODEL
opportunity for all student :

types

Print the achievement levels, | OUTPUT
dropouts, truancies, expected

lifetime earnings, socio-
economic status, and equality
index for all student types

SUBMCREL

2

22

e semsmr—



O
[mc

Aruitoxt provided by Eic:

" HI.2 THE SCHOOL FLOW AND INTERVENTION PROCESSES -

" _INTRODUCTION

Thé School Flow and Intervéntion Sﬁbmodels are ai the cé*:é

of the Cost- Effect'iveness-model Their pu“pose is to corrpute the

immediate effect of alternative compensatory education programs, '

. and to project that effect into the future. These calculations are ba-

sic for the fuuction of the subsequent submodels of drOpom- truancy

. rates and commumty effects. Knowing all of thesc effects and their

long-term consequences for etudent perfornﬂance and behavior, the

“administFator can choose that program which, for a given cost, pro-

vides the maximum return,

The Schoél Flow process represents the action of the status quo;
operating alone, it simulates performance patterns when there is no
intervention by compensatory programs (i.e., it represents the baseline
sltuatlon) The Intervention ProceSS, on the other hand, represents
the incremental effects of compensatory programs. The two processes,
while performing the same function of describing the school’s effect

on the student population, are of very different natures in terms of their

- inputs and results,

Before proceer .ng to a discussion of the two processes, it is
important to define the term 'effect" as it is ﬁsed here, and to des-
cribe the ways in which it is measured, There arenumerous methods
of measuring student performance; each has its own advantages and
disaavantages. Achievement test scores, achievemrent rates, course
grades, and passing and failing frequencies are all generally associated
with student advancement and learning proceéses. For a variety of '
reasons, which will be discussed below, achievement test scores and
achievement rates {grade level equivalents per year} have been chosen
as indicators of student performance,

In a hypothetical compensatory prlogram consisting of a number
of program components, the School Flow and Intervention Processcs
both causes each year an increment in the pre-existing achievement

level of the studept population. The two increments are simply added

L
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- together to yleld the total mCrement, wh1ch representa a new ac‘meve-
- .ment level. Thus, the grade equwalents of achrevement levels in the

. varlous test categories advance from ','ear to year for each type of program '

tested with the model.

The Schcol Flow Submode; need not be expllclt in terms of the

relahonshlps between the schoo! and students. What is required instead

~ is an implicit model, descnbmg grade-to- grade transxt sns without

exphcltly statmg the reasons for them. ,
‘ For ez.ample, it is not necessary to say that a partrcular program

caused a specific achievement change from fifth to eighth grade. Itis

- gufficient to say that, on the average, a certain proportion of students

attaining achievement level A in the fifth grade will attain achievement

level B in the eighth grade. With these guidelines in mind, the Markov

transition process is use'l to measure the students' ascending achievement

rate. This is described in detail in Section III. 4.

The Intervention Process Submodel, on the other hand, describes
the explicit relationship between the achievement of the student population
and the variables that affect the achievement rate. Student achievement
is affected positively by many of the variables that the school manipulates,
and negaltively hy the students' environmental disadvantages. A school
may have to feed a hungry child before he can be taught. Training
teachers to be sensitive to the problems of disadvantaged youngsters
contributes to more effective, teaching and, ultimately benefits the
entire community as well, The model must describe quantitatively the
relationship betvieen these controllable school inputs and student achieve-
ment and behavior. We have chosen three major factors that affect student
performance: (1) the instruction given by the school; (2) the physical
and counseling services supplied by the school; and (3) the student's

" resistance or impedance to learning. For each of these factors, we

have chosen a linear model which uses the simplest mathematical

_ functional relationships. Increasing the services supplied by the schools

tends to decrease the child's t2sistance or impedance to learning. The
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decreased reslstance tends to result in mcreased ach1evement level.
Increasing the quahty of instrl.ction in the schools tends a.lso to 1ncrease
ach1evement 1evel. These three factors are comblned in a very »'
simple mathematlcal exprcsslon, analagous to Ohm s Law in electr1c1ty.
to 1nd1cate student ach1evement rates, . , )
Th1s comblnatlon of school flow a.nd inte rventlon operates at
: _every grade or grade group (a set of grades at the beg1nn1ng and end
S of wl'uch achlevement tests are gwen) Itis assumcd that the levels
of 1nstructlon, se rvice and 1mpedance remain constant for each set

of grades; average levels are chosen.

!
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m.3 THE“ nleERVEﬂTION stJBMomiL

The Interventxon Submodel is the most 1mportant element of

the overall cost- effectxveness model. It computes the incremental :* -

‘effect on student achievement of compensatory programs. The out-

put projections by the School Flow Submodel, the Dropout Submodel,

. and the Community Effects Submodel depend dn-ectly on the accuracy

of the changes in achievement computed by the Inte rvention Submodel.
Two or more compensatory prOJects, having different components of
instruction and service, produce differing patterns of achievement
""""" The 'submodel thién forms the basis for all of the subsequent
predxctxons and comparisons,

Two assumptions are implicit in the Intervention Submodel. The
first is that under-achievement and the lack of motivation among
students from low income homes is environmestal rather than heredity,
The second, following from the first, is that proper changes in the
school environment, such as services from the school to offset dis-
advantages, and better instruction to stimulate achievement, can con-
tribute significantly to reduction of learning difficulties and eventually
improvement of student attitude and performance. A more ambitious
future inodel would also heve to consider the impact of home and
community changes on student achievement; this is, however, beyond the
scope of the present effort. '

The Intervention Model manipulates two major variables:

1. The average rate of achievement in a subject: if the

average pupil achieves normally in each subject,
this rate is one grade level per year.

2., The average achicvement tevel: this represents the
total of the achievement rate over his years of
schooling. If a pupil progresses normally in a
subject, his achievement level in that subject will
increase by one each year, 1If, on the other hand,
he should progress at only half the normal rate,
he would have only second-grade achievement in
grade 4, third-grade achievement in grade 6, and
8o on. To catch up, he must progress at a faster-

28 .
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than normal rate (an ach1evement rate greater
than 1). Compensatory education programs °
aim to give disadvantaged pupils the boost they -
need in order to overcome their achlevement lag

If the average educatlonal achievement of : a pOpulatwn of
chsadvantaged students at the end of each year is measured in terms

of grade level norm, the achlevement and t1me curve nrught be as ‘shown

in Figure III, 3, l In this hypothetxcal sltuatlon the pupils' lag behind

grade level mcreases for the flrst two years. However, at the start of
the third year, a compensatory progrzm is implemented, and its pro-
visions are maintained in following years. This is, moreover, 2 hxghly
effective program; it gradually brings the perfo rmance of the group up
to the level of general norm.

Since these annual achieveinent measurements are the only

information available about the progress of the disadvantaged poph-

lation, we approximate the achicvement curve of a series of straight

line segments. The slope of each segment represents the average rate

of achievement over & year of schooling.

In this model, rate of achievement can be manipulated indirectly.
This corresponds closely to reality, If intense educational processes are
introduced by compensatory programs, one cannot expect an instantaneous
change in the achievement level of the students, One can expect, however,
an acceleration of the learning rate, Ideally, a rate of achievement
higher than that of the national population or the regional population is

maintained until the disadvantaged population has the same distribution

of achievement patterns as the normal population, The model is, in

fact, constructed so that the achievements of the disadvantaged popu-
lation cannot exceed that of the normal poi)ulati'on.

The model regards achievement rate as the joint result of the

- instruction that pupils receive and of their resistance or impedance to

that instruction. It assumes that pupils learn more rapidly under

* conditiohs of better instruction and less impedance, Services offered

by the school to improve student well-being can reduce the impedance of

the student. Therefore, service is another variable affecting achievement

rate, ) - : g
’ ‘ v m ’
L ]
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Th1s model represents the level of 1nstruct1on as thc sum of the -

effects of the quahty, 1ntens1ty, and duratlon of 1nstruct1on Instructxonal

: quahty results from the tra1n1ng and experlence of teachers and from the

qualiyt of 1nstructlona‘1 material,’ Instructlonal xntensuty depends upon

" the number of teachers, texts, and desks avallable. and on the amount

of money in the instructional budget The duration of instruction is

_simply the amount of time pupils spend under mstructmn

Before mterventxon, impedance is represented as the sum of

’the effects of six factors of d1sadvantage (1) poverty; (2) low level
of parental education; (3) physical hand1caps, (4) family disruption;

" (5) depressed achievement level of a pup11's peers ‘and (6) the pupll'

own depressed achievement level.

The model represents the level of service as the sum of the
effects of the quality, 1nten81ty. and duration of service, The quality
of service depends on the abseace or presence of prior programs of
the type being considered, and on the programs, cost, if any, to the
students. The intensity of service is a function of the number of para-

professionals employed, the space available, and the budget spent on

-gervice, The duration is the amount of time the students are exposed

to the service,

It should be noted here that in both the model and the program,
the variables listed above are completely flexible and subject to
changes, The variables listed above were chosen for the ease with
which they can be measured. It is necessary to ask whether the e
variables are useful if their correlation with the variable which they
are to affect is low, Softer, less easily measured variables whose
correlation with the output varlable is high would, in the hands of
a practliced evaluator, resultin a raore responswe model. These
variables would, however, be subject to biases, depending on the

observer, and thus to gross differences of standards in their measure-

. ment, The use may employ the model in either way that he wishes, or

in both, He may replace the &xisting variables by variables of his choice,

or add more, or do both,

J1
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A large number of evaluatlons of compensatory educatwn ‘ :
programs are now underway throughout the Natlon At the date of
this writing (December, 1968), the vanables that are cr1t1cal in

affecting student performance have not been pmpomted " Thus, the ‘ ‘

final product awa1ts the results of research which is still in progress. :

As these mstrumental variables become clanﬁed, they may, ‘without

: dlfflculty, be added to the model,

Lievels of mstructlon, serv'ce, and 1mpedance are computed ’
using both pre- and post-compensatory conditions. The quanhtlea
actually used to calculate t'he a,ch_ievement.chan'ge_ are the changes in
instruction, service, and impedance from the baseline (i.e., pre-
compensatory) level. k .

The flow chart in FlgureIlI 3 2 descrlbe the flow of mformatxox;
and the interactive influencee of the quantities. The mathematics of

the model may now be considered in detail.

d2
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INSTRUCTION

Instructional Quality

The quality of 1nstructlon is affected by two vanables--one
measuring the quality of the curriculum and the other the quality
of the teacher. The two chosen here to represent the quantities
are RECEN, and index of the recency of publication for textbooks
used, and TCHEXP, .an index of teacher experience. As with all

" of the other variables of this type, the user is free to interpret these

in whatever manner he wishes. For example, he may use an index of

teacher quality baséd on verbal «bility, number of degrees, number

. of graduate credits, or any of a number of mcasures, or he

may straight-forwardly use an index indicating the number of years
of teaching experience., This is an e:El mple of how one may use a
more sensitive measure of teacher qual ty if a highly quant1f1able
one can be found, or how a more sub_]ect1\ e measure can be incor-
poratedinto the model with no change in moiel structure, Thus,
the more sophisticated uscr can bend the model somewhat toward

his interpretation, whereas the user following't‘he directions

“explicitly, can use the model with good results, The same argument

can be made in other sections, and should be kep! in mind.

Mathematically, the input variables are co:nbined as follows:

TCHQAL, = W. .. RECEN,) #+. W, .. TCEHEXP,
Q J (T2 1,j J) (TR 2,j J)

where
TCHQALj Instructional Quality Index
RECENJ. ) Recency of Cur‘riculum Material, Subject j
TCHEXPJ. . Teacher Expericence; Subject j
'IQWi' j* i=2: Instructional Quality Weights, Subject j
J: : . Subject
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Magni tude }ange s:

1 => RECEN, TCHEXP>0 e
1= mwlj_>_o, l_éﬁ mwij%o '
: Ci=1

Instructxonal Intensi

Instructional mtens1ty is related to terms that descnbe the

instructional environment. It is dependent on four'terms: the teacher/

pupil ratio; the number of texts per student; the number of desks per
student; and the budget for teaching aids. . . .. ... _ . __

TCHITNj = (TIW.Lj . TCHRSj) + (TI:WZ,j . TEXTS) +
(TIW, ;. DESKS,) + (TIW, ; . TCHBUD))

where

TCHITNj: Instrucﬁonal Intensity, Subject j

TCHRSj: Teacher/Pupil Ratio, Subject j

TEXTSj: : Texté/Pupil Ratio, Subject j

DESKSj: . Dcsk/Pupil Ratio, Subject j

TCHBUDj: _ Budggt for Teaching Aids, Subject j

TIWi' j i=1, 4: Instructi‘onal Intensity Weights, Subject j

i: Subject

Magnitude ranges:

1 —> TCHRS, TEXTS, DESKS, TCHBUD N

1 :; leij,_éo
1_}2 TIW;; =0
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Instr\rc tional Duratloh

Instructwnal durahon measures the relatwe amounts of tlme

curmg which students are exposed to mstruchon. Itis represented by

indices for the numbers of hours per day, days per week, and weeks

per year that the student spends under instruction.

TCHDURj = (CTHRSj . TCHDYSj . TCHWKSj)

where
_____ TC,HD_URj: . Instructional Duration Index, Subject ]
CTHRS,: Number of Hours/Day Spent Teaching
) Subject j
TCHDYS,: Number of Days/Week Spent Teaching
J - Subject )
TCHWKS, » Number of Weeks/Year Spent Teaching
3 Subject j
i Subject

Magnitude ranges:

] D CTHRS, TCHDYS, TCHWKS — 0

Instruction Index

The instruction index combines three factors computed in
previous sections: Instructional Quality, Instructional Intensity,
and Instructional Duration. The three factors are combined linearly

to produce the final result.
TCHQAL,) + (TW, . . TCHITN,
Q J) ( 2,5 J)

+ (TW TCHDURj)

3

LY

where
N J6 .
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CJ.:- ) N e : ..-Irrx.s.tiljlix_c‘tibo_n Index,SuHJectJ
TCHQALj: ‘ o Ihﬁtruc»tioﬁévalixality‘Iht‘iex, Sgb_i.t_egt- j’ ‘ " : 3
. TCHITNJ.: Instr_ur:tional Inte‘nsity.ln‘de-x,. Subje:f:t J
- | TCHDUR,: Insér‘ﬁctio_nal Duration Index, Subjectj
N BN S ' S '
3 ' Twi,;,..i =>l., 3: i va'xstrUCtion ‘wheigh‘ts,.‘ Subject j - \
j ' : Subject

Magnitude ranges:
{ >\ INSTRU, TCHQUAL, TCHITN, TCHDUR 0
1> TW, > 0
NS
e Z ™, o
1=1 '

SERVICE

Service Quality

Service quality is measured by two factors - whether or not
the servtce is free, and whether or not the service is new. A program
providing a new service will, in general, have a much greater effect
on the 'target group. A free program will, in general, reach more

members of the target group.

SERQAL. = (SQW,. . NEW,) + (SQW,. . FREE.
i ( 1j J) ( 2j J)

- where
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| SERQAL;: " Service Qualtiy Index, Service j |

- . o ]

NEW,: 1 if Program is New; 0 if Otherwise,
J Service j _ .

FREE,: Co1if Prbgra:rii is Free; 0 if Otherwiae,

o I - Servicej _ o : ,
sQw, jisL " Service Quality Weights, Service j
}: Service Project
! Magnitude fanges: '

NEW, FREE =0 or 1]

1 _-}.sowij Do :
1> i saW,; =0

i=1

Service Intcnsity
The resources that the school allots to a service are a measure

of its intensity, assuming, of course, that the resources are actually
applied to the students. Three variables are used to represent the effect:
the number of paraprofessionals devoted to the service (clerical aids, '
counselers, etc.}, the amount of space for the service, and the budget for

the service.
SINTEN. = {SIWl . . PARA)) + (SIW, . . SPACE.)
k] ') it 2§ j

+ (SIw SBUDG'I‘j)

3,

where
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'SINTEN N . .'.’S';ez.'yiéghlinbtgns.it;y’lr’ic‘li;;:, ‘S-e.rfr‘iée‘j
PARAJ | .»Paz'l;a._lv).’xl-_:)'i'ebs»_s(ift.:.‘nél/>Stvude_ntt‘ #e-lt_io‘,.-s.gfv»icvg‘j | _
- ‘S‘pAFC‘Ej': | ' ; l‘S‘p.éce/Studen_qt. Ratxo. ‘Se;-vicg ‘j-
SBUI;GT.: : ’v!aterlals fér Sérvice Budéet/Student |
’ I Ratio, Serv1ce_]
‘ Siwi’ J i=1, .3: | Sler.vice .Inter%s;ty Weig}-lts. >Sub‘jecvt j ‘- '
J B ) S'el;vic(.e‘ éroiect | |

."._

T Magmtude ranges:

Cee 1- .>PARA SPACE, SBUDGT> 0. - L

1_’_>SIWiJ. :> 0
1 i sxwij__éo

Service Duration

Service duration measures the relative amounts of time
students are exposed to the services offered. The number of hours
per day, days per week, and wreks per year are used to compute

this index.

SDURAT.j = (SHOURSj . SDAYSj . SWEEKSj)

where
SDURATj: _ Service Duration Weights, Service j
SHOURSj: Nunmber of Hours/Day Spent cn Service j
SDAYSJ.: " Number of Days/We;.k Spent on Service j
SWEEKSj': Number of weeks/Year Spent on Service j
3 - Service Project

. L 3
Magnitude ranges:

.= 1 2> SHOURS, SDAYS, SWEEKS ,_A_ 0
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: Servxce Index

L

The serv1ce indes: is computed by combmmg *he Ser' ice

Quahty, Service Inten51 ty, and Servxce Duratxon hnearly to aroduce .

a service index for each servxce offered The service indic es are

. then combmed linearly and weighted to give a final overall nea.sure '

of service 1n\(olvmg all of the serv1ce components

‘L L

: SERVIC 7 SPW; [ (sw SERQALj) +
B e , : : .
S - (SW, . . SINTEN,) + (SW, ., .~ DURAT,
{ 2,j J) ( 3,j J)]

where

SERVIC: Service Index

N Number of Services Offered

SPWj: ‘ Service Project Weight, Project j

SERQALj: Service Quality Index, Project j

SINTENJ.: Service Intensity Index, Project j

SDURATj: Service Duration Index, Project j

SWi ji =1,3; Service Component Weights, Project j

K ‘Service Project

Magnitude ranges:

1 = SERVICE, SERQAL, SINTEN, SDURAT = 0

——

1 > SPW,, SW.. > 0
: j ij

N
12 Z SPW SW,; >0
i=1 izl
N< s
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SERVICE EFFECTIVENESS

A service program offered by the schools' attemipts, in terms
of the language of the model, to reduce students' impedance. 'How
effective the program is in achlevemg this result depends not only o .

its conte_nts, but also on the point in time at whlch the student is able

touse it, For example, a vision problerh corrected éarly ina child's
- 'school careger may have little debilitating effect on his performance.
- The same problem, corrected later in his career, may cause a retarda-

tion in performance thatis too great to be rectified before graduation,

This time effect must be taken mto account Graphically, the effect

" ‘may appear as follows

 100%)|

EFFECTIVENESS

1 GRADE 12

Program effectiveness also depends upon the severity of the student's
impedance. Thus a graph similar to the one above may be drawn

with impedance on the horizontal axis.

An empirical formula was derived to model the effect:

SERVIC - OLDSER

EFFECT = Cra (GRADE G
OLDZ
where
EFFECT = Service Effectiveness
SlERVIC = Service Level Index
OLDSER = Service Level Index of Pre- Coméensatory
School Programs
GRADE = Grade in School
OLDZ = Pre-Compensatory Imp.cdance of the Student

Poaiahon
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Magmtude range 5:

1 >EFFECT SERVIC, OLDSER = 0 L
12 S GRADE >1 SRR S
7 20LDZ D1 o ‘

" SERVICE RELEVANCE

] Service programs may or may not affect certain of the factors
of disadvantage of the students. For example, free health service
attacks the handicap problem, but does not affect the problermn of havmg

"Tdneducateéd parents,”” Homé-school liaisons-and parental-counseling -

have the opposite properties.

There must thus be some way of indicating whethe'r a dis~
advaatage is likely to be reduced"by the set of service nrograms off'ered
in the sc_hopl. For this, the re‘levancy factors RELi-. i=1,6 are used.
If there is some relevance of service to disadvantage factor,i, then
REL, = 1; if not, then REL, = 0. -

IMPEDANCE

Impedance Index

The target population is characterized by a set of six factors of
disadvantage which, when aggregated, constitute its impedance to
instruction, Tmpedance is expressed as an index of values between
1 and 7, and is denoted by the letter Z. When operated upon by the
apprdpriate service components of a compensatory project, Z decreases;
the amount of decrease constititues the service's contribution to im-
proved achievement rate, . '

Impedance is then a combination of service, (through EFFECT),

relevance, and disadvantage factors,

Z=14+ [zw'1 . DIS (1 - EFFECT . REL,)

1
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M ——— . z \ -
¢ +zw,n. D, . (- EFFECT',‘ - 'REL,)
+ZW, . DS, . (- EFFECT . REL,)
+ZW, . DIS, . (1-EFFECT . RELy) R
+ ZW5’ . DIS5 . {(1-EFFECT . RELS) ’
+2ZW; . DIS, . (I.EFFECT . RELj)
where .
oz Impedance
DISi: Fraction of the Population havmg D1Sadvantage
, . Factor i, .
- emmie i sl . Parents' Income. £.$3,000 per year., . .. ... e
' Cis2: Parents' Education Only Elementary or Less,
i=3:  Student Has Physical Handicap ‘ '
iz4: Student's Family is Disrupted )
i=5: Achievemnt Lag of the Student's Classmates >3 is
Grade Levels by the 12th Grade
i=6:  Student's own achievement lag is =3 grade levels
by the 12th Grade
EFFECT: Service Effectiveness
REL : Relevance of the Services to the ith Iimpedance Factor

Zw,, i=1, 6: Impedance Weights

Ranges:
7=z D1
1 > DIS, EFFECT >0
- REL : Oor 1

1 2zw D0

Note that the sum of the ZW's need not be less than one, as it

must be with all the other weighting coefficients,
CHANGES IN IMPEDANCE

In reality, even if the most effective possible program were used,
one would not expect to dissipate all of the student population's impedance

() in a single application of the'program. There is an upper bound on the
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(J . amount of 1mpedance change that could be expected in the target pOpu- 4

" lation after exposure to a program for one year. It is further assumed
that this upper limit is directly related to the baseline impedance. The .
greater the 1mpedance. the greater the potenhal 1mpedance change. all

other variables being constant,
A student possessing all six factors of dxsadvantage is sub;ect

to 2 max1mum rate of 1mpedance decline. Lesser "baseline" impedances

y1e1d lesser maxlma .
The equation describing the maximum rate of decline is:
_ Z - ZMIN ' . 2 - ZMIN

T MAXCNG =
L ARAYRM T B Ty 2272 ZMAXZ)] . 6 (72 )
‘ : ; 2. ZMAXZ

Here.ZMIN =1, and ZMAX = T7. .

This is com;;ared with the computed change in the impedance,
Z-OLDZ, where OLDZ is the baseline impedance value. | The maximum
of 7Z, the computed value, and OLDZ + MAXCNG is taken to be the

new impedance, Z,

ACHIEVEMENT

Achievement Rate

In a given grade, let us represent the achicvement level by A,
the achievement rate by S, the level of instruction by C, and the
impedance by Z. The period of time between achievement testing and
during which the compensatory programs are operating is DYEAR long.

The hasic assumption relating achievement to instruction and
impedance is that the achievement rate index is directly proportional

to instruction and inversely proportional to impedance,

=<
5=z
"Differentiating'' the above equation, we obtain
DS = (DC - £ DZ)
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1G-th block is DYEAR

" time block is GRADE

where

DS: Change in Achievement Rate Index
DC:  Change in Instruction Level

Dz: . Change in Impedanee Level

The changes noted are vanatlons from the baseline levels

Suppose that we are deahng with blocks of grade such that the

g Years in length, Successive DYEAR's may

have differing lengths. Input variables are measured at the beginning and
end of each block, The nominal grade level at the beginning of the IG-th
1G° The achievement lag at the same time is
therefore GRADEIG-A. In order to overcome the entire achievement
lag in a given subject within a period of DYEAR years, the population

would have to progress at an average rate of

GRADE -A
SMAX = mA_C?é
. RiG

grade levels per year. Given intensive corpensatory attention, an

individual disadvantaged pupil might well maintain or even surpass

- this rate of achievement, and thus erherge from the program with

achievement above general norms. For populations of disadvantaged
pupils, though, there is a ceiling effect: one cannot realistically
expect to do better than bring. them up to the level of their peers,
SMAX represents the greatest possible average achievement
rate over the period DYEARIG. SLAST represents the average
achievement rate over the previous period DYEAR 0. Intervention
undertaken at the beginning of the current period changes the rate from
SLAST to S; that is, there is a change in achievement rate due to

intervention processes equal to:
DS = § - SLAST

The greates possible value of.DS is thus:
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1G "4 - SLAST
DYEAR

P GRADE, . - ALAST

) 1G

The model assumes that, in order to .achieve this maximum
change in achievement rate, intervention must: (1) compensate.
entirely for all deficiencies in quality, intensity, and duration of
instruction; and (2) eliminate all impedance resulting from disadvantage.
An ideal program of intervention is one that accomplishes these tasks
completely, though real programs will a‘ccomplish them only partially.
Using information about the effects of intervention or instruction and
impedance, the model computes an index that represent‘s the fraction
of the ideal that a real program attains. This index is the quantity
DS derived theoretically earlier in this section. The achievement '
rate change actually attained by intervention is called DSIP' and is

given by:

n

DS DS

DSIP ) : max

ot

3 (DG - g bZ) GRADEIG -ALAST _ SLAST)
’ DYEARIG

Meanwhile, the normal, status-quo forces of maturation and
usual instruction have also been producing achicvement rate. The

School Flow Submodel, which will be described in the following chapter,

. simulates these processes, that is, it predicts an achievement rate due

to the normal processes, SSF' Thus, we can compute an achievement

- sate shange due to normal-proGesFeS: e ~ -« ~—~ - w .+ 4 o o -

DSSF = SSF - SLAST

The total achievement rate change is the sum of the two effects:
DSyor = DSsp * DSip

and the new state S (held as S.LAST for the next iteration) is

S = SLAST + DS
- ‘ & »
16 .
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This rate S is then the ai/eragé rate at which the ;SOpulation progresses
over the period DYEARIG, so that the new achievement level at the end

of the group of years being examined is:

A = ALAST + S+ DYEAR,,

g
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Iil.4 THE SCHOOL ¥LOW SUBMODEL

This submodel simulates the normal (without compensatory
programs) educational process and transfer of students from grade
to grade until they reach their last year of schooling. Thus it per-

forms a two-fold function. The student population.’s "baseline' achieve-
..

: ment level i's‘i'described, and t_he effects of the baseline programs

plus those of incremental compensatory education programs (deter-
mined by the Intervention Submodel) are projected into the future.
Alternative compensatory programs will result in different projecﬁons,
inrﬁ;»)l‘-yi-hg‘-c.ﬁfferent dropout and éruancy-fafés: and d.iff;:re;nt ex_pec‘te'd
lifetime earnings and benefits to the community. Thus, the adminis-
trator faced with a choice among a variety of programs will see the .
long-term effects of his decision,

The information gained from a grade-by-grade indication of
potential changes in achievement levels can provide policy planners
with better insight into the effects of Title I Programs. Itis important
to know the residual as well as the immediate effects of a proposed pro-
gram; for example, one program for second gradcrs may raise
achievement levels for only a year, while the effects of another may
still be noted six y'ears later. Grade-by-grade achievement records
are also useful in estimating and predicitng dropout and truancy rates.
As will be shown later in this, section these predictions rely heavily
on achievement measures. Educators and analysis, because of their
familiarity with gi‘aﬂe -By-.graidz* ‘achie vement data,” should be able to
utilize these projections without difficulty.

In the previous section we discussed the model used to describe
the effect of a given compensatory education program on the achievement
levels and achievement rates of students during that program's operation.
How, then, does one describe the transitions of the students between
various achievement levels from grade to grade? The explicit relation-
ships between instrl;ction, service, impedance, and achievements

are not important in this process. We are more interested in describing

a8
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'empxncally the student transitions among achievement levels from

grade to grade without taking into account variables which are under-
going changes; the effects of these ch'\nges will have been computed

by the Intervention Sbumodel. An implicit method is needed here, -
one grounded in empirical data and highly descriptive of the grade-.
to-grade flow of students, '

Such a method was designed and described in Design for An

Elementaj and Secondary Education Cost-Effectiveness Model,

Abt Associates, Inc,, U. S, Office of Education Contract
OE 1-6-001681-1681. The miodel uses conditional probabilities to

- predict the achievement pattern in a given grade from the achieve-

ment pattern in the previous grade. The student population is charac-
terized according to the percentages of students progressing at rates
above or below national, regional, district, or other medians in various
achievement categories. For example, one district may have a pop-

ulation distributed in the following manner:

20% progressing at a below median rate in math and reading

10% progressing at an above median rate in math, but at a
below median rate in reading

30% progressing at a below median rate in math, but at
an above median rate in reading

409 progressing at an above mcdian rate in both,

This description comprises 100% of the population, each member
falling into one and only one category. Each of the rew groups in the
example above represent a ''state'., The reasons for using achievement
rates as our criterion will be discu‘s"s;ed shortly. The number of
states is determined by the number of achievement categories, If
there are r achievemert caiegories (subjects, usually), then the number
of states is equal to 2F, so that

for 1 category, therc are 2 states
for 2 categotries, there are 4 states
for 3 categories, there are 8 states

etc,

. 49 .
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On the average, a certain percentage of the students in one |
state pass to another state in the following {or a later)grade. For

example, 40% of the students who were progressing at an above-

median rate in the fifth grade may be achieving at an above-median  _

rate in reading but at 2 below-~median rate in math in the seventh

grade. These probabilities are defined for each grade-to-grade

transitio.n-, and for all subject combinations, above and below median

" rates, in each grade. The number of students >pas_sing any combination

of subjects in the following grade is predicted from: (1) the tran-

sitional probabilities for the preceding grade, and (2) the numbecr of
—_..._students in the state of each combination of zubjects in the cux-'rent

grade. »

It is clear that several criteria for the "states" could be used:
comparison with median scores on achievement tests, passing or
failing as indicated by teacher grades, and rate of ygarly progression
of achievement increase, are a few, Experience in collecting data
has indicated that a measure based on achievements, or achievement
test scores, should be used instead of teachers' grades for several
reasons: (1) the ''core' courses all but disappear in junior high and
high school; (2} teachers tend to ''grade on the curve, ' therehy
eliminating any firm base of comparison belween classes; and (3)
collection of teachers' grades is sometimes extremely difficult, as
school district administralive departments are much more likely
to have achievement test data than student grades cn hand, The last
two-problems are often crjtical, and make teachers' grades of little
use in their conlext,

Achievement test data is, therefore, most practical for our
purposes. Achievement levels are reported as output from most
achievement tests; to obtain rates of achievement change one must

employ finite differences, i.e,:
Achievement change per year

= [Achievement, present test) - {Achievement, previous test)
Number of grades between previous and present

Q . 50
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The Inte rve.ntic‘m‘ Pracess Submodel r'e't_;uire's‘ of the School Flow
Submodel the pre-compensatory program achievement rate in each
su-bject or category. -As explained earlier, the boost given by the
program is not an instantaneous increase in échievexﬁent, but rather -
a quiékening of the pace of learnirig, and, therefore, a positive change

in the rate of achieverment. - This change in rate is added to the old

_ rate to yield'a new rate.

For example, if a student has an achievement of 4.‘0 at grade

5.0, and is thereafter achieving at the rate of only 0.5 grade levels

per year, he would be achieving 5.0 in grade 7.0, 6.0 in grade 9.0,

‘etc. Given'a boost in rate of 0.25 grade levels per year, he would

have a resultant rate of . 75 grade Jevels per year, and his achieve-
ment would be 5.5 in grade 7.0, 7.0 in grade 9.0, etc.

Thus, the choice of the criterion for the states must be com-
mensurate with this rate calculation., Thatis, we must be able to cal-
culate from the states the probabilities or proportions of the population
achieving at above or below the threshold rate in a given subject or category.
A numerical example will show how this is done. '"Above' and '"below™
refer to achievement rates greater than or less than normat rate. In

this hypothetical school population:

State ) State
Number Description ’ Probability
Math Reading Value Symbol
1 below below .40 pl
2 below  above .20 p2
3 above below .10 p3
4 above above .30 p4

The Intervention process requires of the Schocl Flow process
data on the probability of progress from below to above the threshol3d
math, ;egardlesfs of reading achievement, and in reading, regardless

of math achievement. We denote these as P, and Py, respectively.
r-
- al
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(,,) ' Pm = P3 + P4 , the sum of all probablhnes whose states
have an ""above' appearing in the math column So, ‘
P, = .10 + .30 = .40,

that is, 40% of the population progresses at a faster than average rate

in math achievement. Similarly,
Pr = ,20 + ,30 = .50,

| These quantities, AIPm and Pr are the SSF Ament'ioned near the end of
the last chapter. )
These transition processes are, in fact, examples of tran51t10ns
-——---following the Markov process. The assumption underlying the Markov
t transition concept is that the probability of being in a given state during
one time period {(grade k) is dependent only on the probabilities of being
in the various states in the previous time period (grade k-1), The ‘
- probabilities of transitiox_m-s from .the ith state in grade k-1 to the Jth
state in k is P
The total probability of ending up in the j th state in Gradei is
the product of the probab1l1t1es of the transition from state i to state j
times the probabilitiecs of being in state i, summed over all the states i
of Grade k-1. More briefly, this is
ar(k-1)

ik T Py Py, k-1
=1

- P

The population of a resultant state is made up of members who have
‘come from all the states of Grade k-1. (Grades are uséd here only
symbolically.) The transition might as well be from grade 3 to grade 5,

or any other increment. It is easy to show mathematically that if the

transition from k-1 to k is a Markov process for all k of interest, the

transition from k -n to k is also one. The matrix of transiton p1obabilities
' )
M= Pij] : !
is a Zr(k"'gy 2™ matrix )
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(‘) F o W*\ can thmk of the process symbollcally as follows (lét
' us swiich to an n- yearJump between grades) : »

‘ group of " Operated on by : group of states
states in grade -~ - - ‘ , M ~ in gradek

Mathemancally, if the hst of state probab1l1t1es is a row

vector, then

‘Pl Py "'p2kn)knm R § 31

' PP M - PE
or Ppk—n . = .Pk

A numerical example of the process follows, in this hypothefical
situation, there is one category of achievement rate in the sixth grade
{overall achievement), and two in the third grade (math and reading}.
States are labelled "below" for lower than median achievement rates,

and "above' for greater than median rates.

State . State (3rd Grade)
Number Math Overall Index  Probability % in-state
1 below below . 40 40%
2 below above .20 209,
3 ’ above below .10 10%
4 above above .30 30%

State (6th Grade)
Overall Index

1 . below ? ?
2 above ? ?

o 53
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(-‘) . ) . ~ The emp1r1cally deterrmned transnhon probabxhtxes are

computed from past results such as:
80% of studqnts in state 13rd have gone_tp stat\f 16th

5% of students in state. 231-& have gone to state 16Lh

etc., L L ._ : o . . ‘ -
This gives g _]
| .8 .2
.05 .95 r
B oM E s Les I
.2 . 8
i
_ 3rd 6th 3rd 6th
80% 11 20% 1—2
_ 5% 2— 1 95% 2—2
1e 359, 3—1 65% 3—2
20% 4—1 80% 4—2

Thus, the state probabilities of grade 6 are:
-

4 .2 .1 .3 .8 .21
. 05 . 95

)35 .65 [

2 . 8

(8x.4) + (05x.2) - (.35x.1) + (.2x.3
{(.2:{.4) + (.95x._2) + (L65x.1) + (.8x.33

M. 425
1. 575
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If we carry out this process from the first grade group in
which compensatory programs appear to the last grade group in the
schooling process, \a;re w_ill have at éach intermediate sté.te a description
of the school population for the type of student being investigated.

This represents a means of projecting student performance through the

" entire schooling process. Operating simultaneously for every grade

O

ERIC
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group to grade group transition is the intervention process, which

calculates the achievement boosts effected by the compensatory programs.
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L5  DROPOUT AND TRUANGCY SUBMODEL

This section deals with failure to use educational sérvices ‘ ‘
provided, as manifested in dropout and truancy rates. Other forms of
course exiAst: hostiiity to such a degree fhat the teacher is simply tuned
out and destructive rebellion are all too familiar examples. We have ,
selected dropout and truancy rates, as these phenomena are readily | -
pbser\}ed and quantified and can be affected palpably by compensatory '

' programs. Moreover, dropout rates are used in a éubsequent part of
the model, where their effects on the earning potential of the students
are studied. While it seem obviovs, it is perhaps worth noting that

. changes in dropout rates can be ékpected to alter the load pfaced on the -
school plant and faculty in a district. To avoid overcrowding, considera-
tion should be given to the possible effects of Title I Programs on the
number of students in school.

Although the legal definitions of truancy and dropout vary from
district to district, certain general principles are consistent, Truancy
can be considered as the absence from school of a child of school age
without parental knowledge. Unverifiable medical excuses and absences
to care for sick relatives seem to comprise a large portion of these
unlawful absences. Legally, unlawful detention at hoimne of children by
parents does not constitute truancy, but the frequency of such unlawful
absence is probably so minor that no distinction is made in this mode.

» A child may not legally drop out of school before he is eligible

for working papers. Students may be ubsent for extended periods before
that time without being considered dropouts. The local Board of Attendance
usually classifies these children as truants and is responsible for investi-
gating the causes of absence. After a student passes the age at which
dropping out is legal, truancy rates may no lonécr be meaningful, and

extended absences can be considered instances of dropping out.
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The measur ement of truancy and dv opout may reflect certain
systematic maccuracles. Clas sroom attendance reporting or pupil
accounting often plays an important role in a school's funding., Some
schools receive support as a function of average daily attendance. These
s'choqls tend to remove students who were absent, legally or illegally
-f'rom their -rolls, and to re-enroll them upon their return. Absence

_rates therefore tend to be biased downward. The student case load
pressures on Boards of Attendance are freq‘uen’tly'exacerbated by the
boards' obligation to verify children's absences and to determine their

causes. Large case loads may introduce further inaccuracies into the

reportmg of absences and their causes.

In the construction of the model of truancy and dropout rates, we
have utilized the correlation between achievement lag and dropout and
truancy rates as the basis for our predictions. Of the variables which
affect dropeuts and which are subject to the effe.'ts olf Title I funding,
achievement levels are perhaps the most easily quantified ard predicted.

In previous sections of this report, the model's close association
with achievements, both in the predictive aspect of the Intervention sub-
model, and in the projections of the School Flow submodel, has been noted.
Each student's eventual decision to remain in school or Y0 leave may be
influenced by incentives applied years earlier. The most effective means
of persuading a student to remain in school may be assistance in raising
his achievement level in earlier years. - -

. A potential dropout often feels pressured to leave school when '
he feels that he is falling steadily further behind the rest of his class, his
desire to drop out is likely to increase. This relationship is expressecd
in the model by the computation of ILAG, a quantity representing the
distance that students in the i-th grade fall behind the normal achievement

levels for that grade. Dropout rates may then be expressed as follows:

(3 : _ -
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DROPOUTSi

= B; . LAG:i + Bf
where .
DROPOUT.Si = Dropout Rate in the i-th Grade
Bi1 and Bi2 = Regression Coefficients
LAC}i s Achievement Lag in the i-th Grade .
and il = Grade

Truancy is similarly expresses as
TRUANTS, = C, . LAG;, + C.

The second of thase regression coefficients can, in each case, be considered
to relate to the number of students who would drop out or be truants whether
or not changes in their achievement took place. The subscript i makes

each of the above equations express 12 different equations, as the effects

of achievement lags differ from grade to grade. The cffects of changes

in achievement levels in primary grades can thus be extended through

the student’'s life to grade n by n-1 successive applications of the formula,

thereby displaying the long-term effects of the programs applied.

Achievemment Lag Dropout Submodel
Predicted by the Operates on lag
Intervention - L] to produce L pNumber of Dropouts
School Flow dropouts and Grade i
Processes truancies
-PNumber of Truancie

- : Grade i

The previous form of the equations as described in Design for an

Elementary and Secondary Education Cost-Effectiveness Med:l, Volume ],
U.S. Office of Education, was somewhat different from that above. It
related the change in the number of dropouts and the change in the number
of truancies to the change in achievement due to a comnpensatory education
prografn. The present form of the model rclates the dropouts and truancies

per capita to the achievement lag. A change of achievement, whether

RS
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caﬁsed by the compensatory education program or by the normal schooling
process, produces a change in dropouts and truancies, The relationship
between the variables is much easier to verify in the present form. . The
plots shown in-Figures III. 5.1 through III. 5, 4 illustrate this, using data
from a California school district, Dropouts and truancies for grades

8 and 11 are plotted against achievement lags. The truancy-achievement”
lag plots are remarkabl)l' linear; the dropout-aéhievement lag plots are
less so.

It does not necessarily follow that achievement lags are causing
the dropouts and truancies; other intermediate factors may be operating.
The assumption which must here be made is that even if achievement lag
is not the direct cause, programs affecting achievement are also affecting
those intermediate factors. In fact, dropping out and truancy are probably
a direct result neither of achiecvement lag nor of any other single variabh;..
Until some other rclatiohship is demonstrated, achievement lag will be
taken to be the '"cause' of dropouts and truancies, or to be at least an

approximation of the unknown causes.

ERIC -
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L6 COMMUNITY EFFECTS SUBMODEL

Two of the most significant effects on the community of education
education are the lifetime earning potential of the student and the equality
of educational opportunity. Both of these indices are approached as
functions of the length of time a student remains in school and his achieve-
ment level when he leaver school. Previous chapters have detailed the
effects that educational policy will have on both these factors, Output
from carlier parts cf the model is sued in the Comimunity Effects submodel

to predict the indirect influence of policy on the students' later lives,

" We have chosen to base our values of income on those given in Employment

and Earnings Statistics for the United States (Bullelin No. 1312-2 of the
Bureau of Labor Statistics), Employment classifications are grouped by
skill levels.

A student's achievement level is significantly'cor related with his

income, as are his parents' social background and race, Fach of the
influecnces named above, cxcept the number of years spent in school, is
expressed as @ factor whose value in an "average" casecis one. This is
reflected in Figure 111, 6.1 and in the following equation,
Lifetime Earnings (corrected) = Mean carnings for this educational
level or career choice.
x Racial Factor
% Social Factor

x Achievement Factor
where Racial Factor = Average income for person of this race
Regional Average

Since the racial factors arc based solely on the distribution of students
among the various types, they depict as accurately as possible the regional
differences in racial stratification. The social factors = 1-a (wherec a is a
small number, such as ,05) depend upon whether the father's income is

above or below the national average.

4
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Achieveﬁent Factors are so constructed that a student who is 10%
behind his grade level when he leaves school will be penalized by 10% in
his income whether he leaves in sixth or {we.ifth grade.

When a population of students first enters the submodel, it is broken
down into classifications by employment categories, Dropouts are classified
as Unskilled, Semi-skilled, or Skilled, depending on the amount of time
they have remained in school. High schoo! graduates are classified as
Academic, Commercial, or Vocational on the basis of the Holland model.*

Students in the Academic category are further classified as Entered College

and Did Not Enter College. o These clasaifications are detailed in Figure III 6. 2.

‘There are two significant factors in a subject's income profile, the
nurnber of dollars carned per year, and number of years of earning life. It
is desirable to combine these two into one index of Potential Lifetime
Farnings. It is not at all clear at the outset, however, just what Potential
Lifetime FEarnings ought to mean. A major source of difficulty stems from
t he ambiguity of dollar values. One dollar, withheld from circulation for
a year, may, owing to inflation, have a value of only 96¢ when it is returned
to circulation. The same dollar, invested in a functioning part of the economy,
may be worth $1. 06 «t the end of the year. As we arc dealing with incomes
which may be distributed over a span of as many as 40 years, it is imporlant
that some account be taken of the possible changes in income value during that
tiine span, To account for changes due to inflation, income figures are
uniformly expressed in 1958 dollars using a constant wage index. To
account for the difference in value between one dollar now and
one dollar at some time in the future, all future incomes have been
discounted at 6% per annum starting when the subject leaves school. A
parallel series of incomes is provided, taking into account the differing
unemployment ratcs among various educational levels and between Negroes
and whites,

The final average value assigned to potential lifetime earnings is

(potential edrnings of i-th carcer classification)X
PLE = {numbcr or students in i~th classification)
i {Total Number of Students)

»

Q *Socloeconomic rank and achievement rank, when weighted equally, provide
EMC a predictor of occupational level s gnificant on the 09% level.

. ammmem *¥Prediction is un the basis of socioeconomic status and ability rankings.
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- Potential lifetime earnings are>predi-cted'in a probabalistic manner.
To assess corréctly the weight the submodel output should carry in the
decision process, it is necessary to know the amount by which the output
may be expected to differ from '"true' values (those we would predict if
complete information about each individual were available). This can be
evaluated by standard error propagation methods as follows:

If PLE = f(a, b, ---).APLE=[(4)_PLE )2 + QPLE )2+ ver]
: - 2a 3b .

1/2

Compute in this way, PLE =

[osAv)? + (soAnp? 4 asofAny® 4 108 12
assuming average values for income and achievement and a total class size
of about 500. Allowing 10% relative error for income ( Y) and number
of students entering each‘ classification ( Ni), the estimated standard
deviation of PLE is about 25% at nican income values, This means that
half the time the PLE will be in error by less than $13000 and the prediction
of annual income will be in error by less than $800 per year. Since the
range of incomes is about $5000, the most probable error is therefore
about 15%.

The only modél of occupational decision which can boast any data
confirmatiun at the present time and which is at all general in extent is the
Holland model of vocational dc.aten*nination}0 A dctailed account of the
formulation of this model is given by Holland. Some stetistical validation
may be found in a paper by Bruce C, Stockin, 18

The findings of these two researchers indicate that an estimate of
occupational level based on the achievement level and the socio-economic
level of the subject is an accurate predictor at the .01 level of uncertainty.
Holland suggests that the relevant variable of s.ocio-cconomic status is in
fact the self-image of the subject. In the empirical test, the socio-economic
status is a composite variable composed of the father's education, the ‘
mother's education, and the father's income. Students were ranked by
quartiles in achievement and %Socio-economic statas, and a matrix of
occupational levels was produced with occupational level as the elements.

66 68



ACHIEVEMENT QUART

I I | Iv. ]
socio- 1 (2) (3) (4) (5)
economic 11 (3) (4) (5) (6) Matrix elements are
. - Occupational Levels
quartile 11 (4} (5) | (&) (1) 2 through 8

v (5) (6) (7 (8)

Students were placed in the correct cell more than 60% of the time, and
were misplaced by only one cell about 20% of the time, ‘
The most :xtensive theorctical study of career defermination is

probzbly to be found in Ginzberg and Associates' Occupational Choice?

The authors suggest a four-part model of the decision process: 1) reality
factors and environment; 2) the influence of education; 3) emoticnal needs
and desires; and 4) valuec selection. The data basc of the study is ahout
100 case studies, traced through the decision stages over a period of
about 20 years. o '

There exist scattered studies (two or three are published each year)
rclating socio-economic status to some particular occupational classification.
For example, E, K. Eric Gunderson and Paul D. N‘clson8 also find a
correlation between socio-ecoﬁomic status (as defined above) and white or
blue collar job status among Navy men, significant on.the . 001 level.
(X2=107. 7.
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INDEX OF EQUALITY OF EDUCATIONAL OPPORTUNITY

The index of equality of educational opportunity is a measure devised
to indicate the degree to which a school system exercises and develops the
potential of all students regardless of socio-economic background. The
idea for such an index comes from an article by James S. Coleman, who
suggests that the measure of equalily of educational opportunity is the
degree to which each student is equipped at the end of school to compzte on
an equal basis with others, whatever his social origins. 3 In other words,

schools are successful only insofar as they reduce the _ingxt?ic'apility of -

""'a student's “c>pp:-:.rtm-:.r’1i.t_ie>s_fr.6n‘; his social origins. Equality of educational

opportunity implies schooling which will overcome the differences in the
starting point of childdren from: different social groups.
In orde1 to compute an index of equality of educational opportunity,
it is importani to look at the change in achievement di‘fferences among
student types during their schcol carcer. Only to the extent that a nroposed
Title I Program lessens these achievemnent differences by the time of
graduation does it contribute to increased equality of educational opportunity.
Data available for the model's input are achievement scores for the
socio-economic grcups to be considered, for first grade and a ater grade

enirance, These will be symbolized as follows:

. Theoretical
Symbol Meaning Range
Ay i Average achievement level of the most -2 thr. 12
advantaged group (i) at entrance into 1st grade
Akl Average achievement level of & less advan- -2 thr, 12
taged group (k) at enirance into lst grade
A, Avcrage achievement level of the most advan- -2 thr, 12
1 taged group at entrance into jth grade
Ak' Average achievement level of a legs advan- -2 thr, 12
J taged group at entrance into jth grade
. Grade level at which data are gathered for . =1thr, 12
J measurement of equality of educational opportunity

70
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The model's output is an index with an interval oiszero through one, by
means of which different schools and school systems may, using a percentile
scale, compare their relative success in improving equality of educational
opp-ortunity. '

The first task in developing the model is to decide what coastitutes
absolute equality, and absolute inequality of opportunity. 1t is assumed
that there is ¢ne socio-economic groﬁp which begins with and maintainS at
least a sligntly higher average than other groups. Since a school clearly
does not wish to reduce that higher average to the level of the other groups

in order to achieve equality of educational opportunity, we can set that

..average as the standard toward which the schoo) attempts to raise pupils -

of disadvantaged groups. Perfect equality of educativnal opportunity, may
be considered to exist when the achievement lag of less advantaged groups
decreases sufficiently each year for it to be absent by the twelfth grade.

Absclute inequality of educationa) opportunity 'is c;haracterizcd, then,
by the greatest lag theore-tically possible; in such cases, there is no improve-
ment at all in achievement level through twelfth grade age. Achievement
ratings come from verbal and mathematical skill test scores, and there is
ne reason ‘o assume that some disadvantaged group, thrcugh language,
cultural, psychological, or other difficulties, might nor score a nearly
'constant low average throughout the school-age years in a scheol with
little inadequate space, teachers, attitude, insuificient rnaterials, or
other severe problems. .

These assumptions and definitions can be represznted most easily
by means of a graph. Figure 1IL 6.3 relates the five input variables to e,

chosen to symbolize the index of educational opportunity.

.
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Since e is arbitrarily set to be between zero and one, and is to

xA
-

be used only for comparison and percentile purposes, it need only be the
smallest possible line#r function of the input'variables to produce the
characteristics given by the above assumptions and the graph. Tﬁus, for
e to vary as shown, -

e=1 - significant lag
maximum possible significant lag

More specifically, letting

y s _ 1245 .
F = permissible lag = { 11 ) (A11 Akl)
from the graph we have
' ) A.-A.-P '
DS R
J " Z ’
Aij Akl P
or finally,
A . -A
ej = kj kl
Aij - Akl -P

with the addition that if the right side of the equation is greater than 1,

e=1. ej is the index measured in the jth grade.

An example will demonstrate the use of the model, and the rcasonable-
ness of its outputs.’ .

Suppose the rnost advantaged group in a school enters first grade
at an achievement level of second grade, and a less advantaged group enters
an achievement level of the first grade. We look at this same class in . '
sixth grade, to find that the more advantaged group has a grade level of 6,
and test the model with less advantaged levels in the sixtn 3rade of sixth,
fifth-and-a-half, fifth, fourth, third, seco‘nd, and first,

Given: A, =2 ' Ag=l , Aij =6 . j=6
If: AkJ =6 51/2 5 4 3 2 1
Then: e= 1 1 44/49  33/49 22/49 11/49 0

ERIC * n
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( ) ‘ . eis calculated §or.each class in each grade‘and for as many
significant different socio-economic groups as desired, and may then be

comparad by simple percentiles with data from other schools.
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HI.7 THE OUTPUT SUBMODEL

The output submodel is a subrouatine which reorganizes the results
of the preceding submodels and organizes it into a concise and easily
interpretable form, containing the critical variables nceded for evaluation,
Comparison of the results of a baseline run with the results of a compen-
satory program, or between alternative compensatory programs, can be
systematically and >easily accomplished. The relevant quantities are
displayed in exactly the sarne form in each case.

The output is designed to be concise, so that the user is not

- overwhelmed with voluminious or incomprehensible results, The quantities
' indicated for each type of student are the following:
by grade --
English Achievem‘ent. Math Achievement, number
of truant#_, number of drop-outs. )
Overall --
Numbers in various socio-econom’c strata and their
expected and potential lifetime earnings. The index
of equality of educational dpportun:‘ty.
A sample of this output is shown in Figure V-12. Onc sheet of these
results occurs for each student type, so that comparisons across types,

as well as among programs for a given type, are possible.

® L 7
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CHAPTER IV

ESTIMATING PARAMETERS OF THE OECE MODEL

INTRODUCTION

Social Systems change; explanations of the causes and pro-
cesses of change are the basis of all social theory. Itis an obvicus
corollary to this fact that the empirical relationship between any
two variables docs not remain constant over time, The relationship
changes as other factors affecting the variables change.

~ One of the' most interesting types of relationship modifications
occurs when knowledge of the relationship and its processes is im-
ported to pecople operating in the social system. The first and clearest
evidence of this type of affect came in economic research describing
paramciers and relalionships between variables in a markel siluation,
Publication of findings changes the parameters in the markel, because
people usc the inforrnation to try to operate more effectively in the
market,

Educational systems are no doubt quite simijar to other
social systems in these respects, Empirical relationships belween
variables change over time. Even if educators did not try to gain
knowledge about educational relationships, the future parents schooled
within the educational systems and political and technological changes
in the society would change the empirical relationship. Educators are,
of course, trying desperately to influence the educationsl process,

A second and related point concerns differences between
semi-autonomous educational systems which are operating at the
same point in time. There is every reason to expect that the empirical

relationship between the same variables in different educational systems

. at the same point in time differ in manner, although probably not to the

ERIC.
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same degree that the relationships differ over time. This is likely
because social conditions and knowledge input can and do differ among
systems at the same point in time, just as these factorg change
within a system over time. 78 -

26



’

To the extent that a model of a system is based on empirical
relationships among variables, rather than rationally chosen and tried
relationships as in systems engineering, the model must be considered

static. Although the model could be projected over time, the basis

" of projection depends on accurate knowledge of empirical relationships

at several points in time. Projection of changes in these relationships,
though possible in come cases, is a hazardous and usually unfeasible
endeavor, especially since it is difficult to estimate the effect that
knowledge gained fromn the model, whether correct or incorrect, will
have on the process being modeled.. In addition, it is apparent that a
model uscd for a number of different but closely related systems must
have as one parameter a relationship between types of systems and para-
meters of 1elationships within that system. When such information

is unavailable, or when no such definite rclationship among different
examples of the basic system exists, it is necessary to make different
estimates of relationship parameters for different situations in which
the model is used.

These qualifications do not mean that model building is uscless,
but are rather intended to provide a realistic approach to.the
development and use of models which are designed to reflect hybrid
social processes. Itis necessary to realize that: (1) "sotution'
or permanent statement of model relationships is an unattainable goal
in an evolving social situation; (2) a model is only good as the infor-
mation which is used to set its relationships. Such information should
thereforc be as recent and as accurate as possible, and should reflect
cha racteristics of the specific system for which it is used; (3} re-
finement of the present OECE Model and developnient of more
sophisticated mod:1s to replace it depend heavily on the output of basic
research in education. The present model is, in many ways, more
differentiated and elaborate than the informaticn which is used to set
its parameters. It is the lay in educational research information,
rather than any lack of modeling capabilities, which is at present a
constraint on model development. When beiter information on the nature

of relationship between educational variables becomes available, the

ERIC
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the pi-esent model can be adapted to take such information into account
_ (see Appendix C), In short, use of the OECE Model requires

" - adaptation of the parameters to fit systém variants. It also demands

constant review of model relationshipsn and actual_r‘elétion‘s}.ips to
detect changes resulting from changing social forces and from the

inclusion in the system of greater knowledge of its workings.

NATURE OF .T}IE OECE MODEL AWD ITS PARAMETERS

The Office of Education Cost-Effectiveness Model has two basic

- design advantages by which the evolution of social systemz and the need

for revision, as discussed above, may be taken into account. The
model has, first of all, both external (input)} and internal (working)
parameters and algorithms. An example will clarify this distinction.
The instruction index (C) is a working or internal variable constructed
through internal weightings and linear combinations of thrae other
internal variables: instructioral quality (TCHQAL), instructional
intensity (TCHITN),' and instructio.nal_duration {TCHDUR). These
internal variables are themselves formed by weighting and com-
binaéion, linear except in the case of instructicnal duration, of the
input or external variables. In the case of instructional quality,
rscency of curriculum material and teaching experience are com-
ponent variables. This characteristic of the model pérmits re-evaluation
of the importance of various inputs without modification of the input
relationships of the model, -

If, for example, teacher experience were, in a hypothetical
situation, to become a less significant factor in U. S. educational systems
as a result of the decrease in the aifferences in‘teacher experience, this
change could be modcled externally; less weight would be given to

teacher experience and more weight would be given to other factors

-thought to have instructional value. Such an external modification

would not alter the relationshif of instructional quality and other
internal variables, as long as the external weights were so adjusted.

Alternatively, modification of internal weights would assign
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different émphasis to each of the internal variables., of iﬁst'ructidnal
quality, instructional intencity, and instructional quality, instructional
intensity, and instructional daration, without a‘lt'evring the manre r in
which these variables are constructed from external variables. Even
greater‘modiﬁc_:ation would be achieved by changing the algorithm by
which the instructional index is related to other internal indices.

The design of the médel, then, 'permitsi modification in any
of several ways without altering the algoritﬁm. New information
pinpointing specific effects can be included without reworking major
internal model assumptions. L -

A second major, advantageous characteristic of the model is
that the value of all variables, both internal and external, ranges
from 0 to 1. This permits the use across semi-autonoinous systems
without adjustment since data must be in some sense comparable
before use as input. The more important related advartage of this
characteristic is, however, that the parameters estimated for the
model become the only basis for estimating the relative importance
of different indices, as actual data range is already controlled. The
implication of this becomes clear if the difference between a "filled"
and an "unfilled" model is considered. In the case of a filled model,
all variance in the output of the model is accounted for by the model
inputs; there are no cases asA,iforl example, of student achievement,
which are accounted for by variables other than model inputs. This
situation occurs by definition in each case where the maximum value
of the weight sum is 1.0, Thc;se weights are set at values such that
their sum is the maximum allowable, In the unfilled model case,
at least some weights, the maximum sum of which is 1.0, do not
total that. It is also possible for the internal portion of the model to be
filled while the external portion remains unfilled. ‘

.These two related design characteristics, the external and
internal indices and algorithmis, and capacity for the model to be
filled at one level and unfilled at another, provide a basis for a
methodology of estimating the data weights to the OECE Model,

This methodoldg} approaches the problem of weight estimation
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by studymg the external model welghts to rcflect the current best (
knowledge of actual relationships, while internal weights are ”fllled”
so as to utilize all external index ability to explam variance in

model output. )

Where information from educational research is unavailable,
it is assumed that lack of information indicates a lack of relationship

. to achievemsint. While such an assumption is subject to revision,

" it is the safest and least biased - way of resolving a dilemma stemming
from the present paucity of high quality research on the causes of
student achievement. In cases vhere information is available, the

~external weight is set equal to the proposition of achievement variance
explainable by the variable. If that data is not available, but infor-
mation on similar variables is available, estimation may be made on
basis of similar varidbles. Indices which are internal to the model

. reflect differential causal effects on different groups of input variables.
Estimalion for each series of internal weights is ‘designed so that the
weights total 1.0. In this manner full use is made of information
once it is in the model., The size of each weight for a category of
inputs is determined by the proportion of variance subsumed under
that category. An example of this procedure is shown in Figure IV. 1.
Thus, input weights are determined by rescarch findings, and internal
or working weight by the proportion of variance explained by a given
index's input; the sum 6f internal weight equals 1.0,

Two final methodological notes are in order. First, the above.
method of weight estimation, and for that matter, the OECE Model as
presently designed, do not take into account the fact, discussed in the
Coleman Reportl, that students of differt;nt ethnicity have achievement
rates which are differentially sensitive to variations in school qualily.
This means that a given model weight may itself differ depending upon

the ethnic compositicr f the population for which the model is being

1Jamcs S. Coleman, et al, Equality of Educational Opportunity |
(Washington: U. S. Government Printing Office, 1966) p. 297.

)
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used. Th_é mad ¢l is pres‘entlylr weighted for use within school syst‘ems
in which Negroes account for 20% of the student pbpu_la.tion. This is

accomplished by attributing appropriate pioPc;rtidxial signific:;hce to

" research reports of variance in achievement attained by blacks and

. by whites.  Should the model be-usgd., for example, in a predominantly
Puerto Rican school system, the weights for instruction and service
indices, as well as impedance, would be increased somewhat, as
Puerto Rican pupils are more sensitive to variations in school quality

and a‘ the same time have greater barriers to education than do

Secondly, the present methodology was developed to best
utilize present educational research in the OECE Model. Its major
deficiency is that the sum of all external weights is a maximum of
1.0, whereas if iﬁformagion about the relative importance of such
interpal variables as teacher quality and teacher intensity were known,
this under determinancy could be eliminated. The deficiency does
not seriously affect model output, as the model does reflect accurately
the relative impoiionce of input variables, to the degr.cc that such

information is known.

PARAMETER ESTIMATES

The initial setting of weights for the OECE Model is based in
large part on the "Colemnan Report"z. the only large acale national
study in which the causes of student achievement are considered in a
systematic, quantitati\}_e fashion. The information from that report is, at
rimes, ..'_supplemented by various data from Title | evaluations. In
some cases, where information is unavailable or incomplete, certain

' assumptions are made about the educational process, and estimates

. of weights are made on the basis on the specified assumptions. All
weight estimates and their underlying assumptions should be subject
to change and to adaptation to the needs of the individual user (see
Appendix C). '

. Zmid., especially PP. 290-329 . .. _ .
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SCHOOL FLOW PARAMETEPR ESTIMATES »

The school flow submodel describes the achievement, dis-
tribution of students from grade to grade oa conditional probabilities
(see Chapter III.5). These conditional probabilities are located in

the MARKOV Matrix, and are the ounly parameterb of the school flow

submodel wh1ch have to be estimated. The present zstimation is a

: generalxzed one based on some empirical findings in a California

school district and on certam assumptlons about changes in transitional
probabilities from one grade level to another. Although the absolute
levels :and distribution of the transitional probabilities may differ

from school system to school system, the assumptions made in the
present estimation are probably sufficiently general to be usable in
most situations. _ l '

The submodel requires a matrix of probabilities of the likelihood
that the student will, for example, be a2bove or below a given achievement
level in English and Mathematics, on the basis o his performance in
each of the coﬁrses in the preceding grade (see Figure IV, 2). The
sum of probabilities in a row should equal 1, 0 if all students make the
transition, as all alternative possibilities are present. The
California data is used in setting up the Markov Matrix in the first
transition. Assumptions are made as to the manner in whizh major
changes are affected from the first to the sixth and last transition:

1. The probability that a student will be below threshhold

in both courses in the subsiquent grade, if he was
below threshhold both courses in the previous grade
{(FF, FF), increases substantially from the first to

the last transition. Thus, failure at one grade in-
creases the probability of failure at a later point.

2. The probability of passing both courses, if both courses
were passed in the previsus year (PP, PP) increases
linearly at a very slight rate from a high base line
level.

3. The probability that failure in one course will lead to
subsequent failure in that course {FP, FP) or (PF, PF)
increases over time. Failure in a subject increased
the l‘kehhood of continued failure in that ccurse.
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4. If a student fails one courss and passes the second,
- the probability that he will subsequently fail both
courses is greater than the probability that he

will fail the second and pass the first

On the basis of these assumphons, the Markov Matrix has been

.constructed and is presented in Flgure IvV-3,

' INSTRUCTION INDEX PARAMETERS

The beta weights requiring estimation for the Instruction

Index mclude we1ghts of input variables for the Instructional Quality

Index and the Instructional Intensity Jndex, and weights for these in-
ternal indices and the Instruction2l Duration Index, which are combined
lineaxrly to form the Instruction Index. Although the OECE Model is
designed so that different weights may be assigned for each course
and grade, present information permits no differenttlation between
courses, and only slight differentiation by grade.

There is not usable information available on the impact of recency

curriculum material on student achievement. Therefore,

TQW., . =0.00
1,j

for all subjects, j, and all grades.

The Coleman Report is on the whole rather pessimistic about
the effects of school variables on pupil achievement:
It is known that socio-economic factors bear a strong
relationship to acadernic achievernent, When these
factors are statistically controlled, however, it appears

that the differences between schools account for only a,
emall fraction of the differences in pupil achievement,

3Ibid., PP, 21-22.
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After discuﬁsing school facilities and cuiriculum»avnd their
lack of relation to pupil achievement, the report continues,

The quality of teachers shows a stronger relationship

to pupil achievement. Furthermore, it is progressively

greater at higner grades, indicating a cumulative impact

of thequality of teachers in the school on the pupil's

achievement. Again, teacher quality seems more

important to minority achievement than to that of the

ma_]orlty : -

The teacher variableused by the Coleman Report combines
a number of variables, including the teacher's family educational
level, his years of experience, his own educational level, and }us
score on vocabulary tests. Th¢ OECE TCHEXP welght TQW 2, are -
based on this variables and on the percent of student ac]nevement
gains it explains. TQW . is a weighted mean of the percentage
variance between teache rs of blacks and whites accordmg to the Cole-
man Report. > ' -

Such a procedure provides:

TQOW = 0.0] for grades 1, 2, 3, and 5

2,3
TQWZ,j = 0 02 for grades 6, 8, apd 10,
Weights for the Instructional Intedsity Index .were estimated
as follows:
lel,j
lez,j
’ T1w3,j

were all subequal to 0..00 for all grades dand subjects.
TIW (the weight for TC H"‘UD budget for teaching alds) was sct at:

T1W4"j = 0, 01

4hid., ‘P, 22

5Actua1 data is from- Table 3.25.3, in Ib'id., P. 319.
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8Coleman, op. cit. Table 3.24.2, P. 314,

-

for grad.es 1, 2, 3, 5, and 6,

TIW,,y = 0.0

for grades 8 and 10. . :
TIW, . is to reflect the importance of the teacher/pupil
ratio (TCHRS). Accorfiingfo the Coleman Report, that ratio f'showed

‘a consistent lack of relation to achievement am.ong all groups under

all conditions, nb

The second Iustructional Intensity Index weight indicatcs the

| _ importance of é_text/pupil ratio (TEXTS) to student achievement.

There is little information on this relationship; that which was
available7 indicated that it had no cffect on student achievement.

. No information was available concerning the impact of a desk/
pupil ratio (DESKS), ond the weight for thi; variable (TIW
therefore set to 0. 00. ' ‘

The only one of the four variables included in the Instruction

3.j) is

Intensity Index which does seem to influence achievement is TCHBUD, or

Budgets for Teaching Aids. The Coleman Report noted a slight

relyationship, less than that of the teacher variables, with student
achievement. This effect seemed to disappear in later grades. 8

The thjrd internal instructional variable, of Instructional
Duration, reqaires no weight. It is, therefore, for all purposes a
filled" external variable, and is only weighted internally. The weight
of this variable in relation to Instructional Q\'Jality and Intensity was

weighted at:

Tw3,j = 6.10

The other internal Instructional weight were estimated by the

method described in Figure IV-1 yielding:

Blbid., P. 312 .
7See for example "Title I Interim Report", Jowa Educational
Information Center, University of lowa, Iowa City, lowa (Mimeo) P. 9.

.
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@
©TW, . = 0.45
v
grades 1, 2, 3, and 5, _
' '.l'.‘Wl . = 0,60
')
grades 6; .
: N = =
S Wy = 09
" for grades 8 and 10; and '
. - - TW,,; =0.45
. for grades 1, 2, 3and5; " S
TwZ,j = 0,30
for grade 6;
TwZ,j = 0,00

for grades 8 and 10.
Figure IV-4 presents the weight for the Instructional Index

and its components in tabular form.

SERVICE INDEX AND SERVICE EFFECTIVENESS INDEX PARAMETERS

The service weights are designed to reflect the relative impor-
tance of different compensatory service input variables, and to weight
the relative iinportance of indices computed from these inputs when
they are combined to create a service index. The weights requiring
estimation for the Service Effectiveness Index estimate the impact of
various impedance factors on a student's achievement,

Service Quality Weight estimates the impact of a program on

ach:evement if the service offercd is new (SQW .). The ”Hawthorne

E{fect" indicates that a new service affects the target population

more noticeably than does an on-going program. This is probably more
the result of the additional attention paid to the target population than

a reflection of the quality of the program. On the other hand, it is
certainly lpossible that a new program may be better fitted to 1 target

s
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population than one that has remained unchahged over a number of

years. Without additional research, these and other possibilities

‘cannot be evaluated. SQW is, therefore, set at 0 00

On the other hand, the Coleman Report indicates that no school

\)ariable has as great an effect as teacher quahtyg, the effect of which

_1s already qulte small, QW is therefore set at 0,01, a level equal

to the lmpact of teacher quahty in lower grades, and half of the level
of impact in higher grades. ‘

. Service Intensity Index weights are the parameters by which

'are set the impact on students of the ratios of paraprofessmnals to -

stadents, space per student, and coet of budgeted inaterials per student;

There is no evidence on the importance of space, so SIW2 is set to .
0.00. The other two weights, saw, and S5Qw,, are both set at 0,01
on the basis of the Coleman Report. 10

Finally, the Service Weights, which are used in the function
combining the different service industries, are determined by the
metHod described in Figure IV.1 and in the text relating to *hat
figure'. They are:

SWl = 0.30
SW2 = 0.60
SW3 = 0 10

Impedance weights relate the student's level of achievement
to the degree to which he is, by his background, disadvantaged.
According to Coleman and others, these environmental factors

account for by far the greatest part of variation in student achievement.

These weights arc therefore substantially greater than those which

have been discussed up until this point. The first impedance factor

measures disadvantages due to a parental income of $3000 or less

“Ibid,, P. 22.
01bid., Table 3.24.2, P. 314-315,
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per year. On the bz;.s-is of the Coleman‘Re‘port“, this weight is _
es;irr}ated_to be 0. 0.4' The secopd weight (ZWZ) i.s:set, on the same
basis, at .12. Atthough no information is available as to the effect
of a physiéal handicap on a student, it can be assumed that it hinders
achievement. ZW3 is, therefo.re, set at 0.01, S

The fourth impedance weight is designed to reflect the effect

lzand

on a student of family disruption. Both the Coleman Report
Alan B. Wilson!3

ment. The weight is, therefore, set to 0.00,

find that this has no effect on the student's achieve-

ZWS-and ZW, weight students' achievement lags by grade 12.

Coleman finds that student body quality has an important effect on
student achievement; calculations b#sed on data in Equality of

Educational Oppobrt:unit:y14 indicate a setting of . 04 for ZWS' The
impact of a student's own achievement lag is set at 0. 02, half the

other value, because while data on this is lacking, it must still be
considered imporlant.

Figure IV. 5 presents the Service Weights in tabular form.

ihia., pp. 298-302, especially Tables 3.22 1.3 and 3.22 1.6

121134, p. 302.

Batan B. Wilson, "Educational Consequences of Segregations in a
California Community,'" (Berkely, California: University of California
) Survey Research Center, 1966 Nineo), p. 26.

‘14Colem.an, op ¢it., Table 3.23.1, p. 303 N
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- Figﬁre IV.1: A I-fypothetiéal Eké.mple

INPUT WEIGHTS

1,j = .08

TIW, . = .01
S TIW. , = .0l
3,j = .03

TIW, , = .01

Instructional
Duration

Estimated
Sum = ,02

of Weight Summation.

INDEX WEIGHTS

TW,,5 = .60
Twz'j = 30
Tw3,j = 10
SUM = 1,00
i!,'s
Wi
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- Performance in Subsequent Grade ..

Flgure IV 2 A Hypot‘hetlcal Markov Matnx of Transltlon Probab111t1es from
» One Grade to the Next ' :

Fail-Fail Fajl-Pass Pass -Fail Pa.s's-Pasi>
Eng. Math. S - ' L
Performance |Fail-Fail .50 20 .20 .10
T Vi | Faitpass | .10 | .es 10 .85
l ) :
Previous Pass-Fail .10 .10 .25 .55
Grade Pass-Pass .05 .05 . .05 .85
‘
gt
. S
. 92
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| ‘ Figufgilv MARKOV Matnx of Probab111ty of Subsequent Grade Outcome, )
R Given Prevmus Grade Outcome. ;

Transition Previous FF FP ! "PF .| PP
: Grade ‘ : L

1 _ FF .60 .10 .10 .20

. FP .15 © .30 © 10 .45 -
- PF .10 .10 .30 .50
PP . 05 .10 .10 .15
2 FF .70 .08 .07 .15
--FP 17 . 40 . 09 .34

PF 12 .09 .40 .39

i PP .04 .08 . 08 .80
3 FF .18 . 06 . 05 A1
FP .19 .48 . 08 .25
" PF .14 .08 .48 .30

PP .03 .07 . 06 .84
4 FF .84 .04 . 04 .08
FP .21 .54 .07 .18
PF .16 .07 . 54 .23
PP .02 . 06 . 05 .87
5 FF .88 .03 .03 . 06
FP .23 .58 . 06 .13
PF .18 . 06 .58 .18
PP .02 . 05 . 05 .88
6 FF . 90 .03 . 02 .05
FP .25 .60 . 05 .10
PF .20 .05 . 60 .15
PP .02 . 05 . 05 . 88

FF - Fail English, Fail Math; FP - Fgil English, Pass Math; PF - Pass English,
Fail Math; PP - Pas English, Pass Math,
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T = CHAPTER v
' . ANALYSIS OF SAMPLE MODLL RUNS
'INTRODUCTION:

‘ One of the rﬁajor probleme in "software" dev‘elopm‘ent is that the
final product is often in a form difficult to use. The OECE Model is designed

to be used; it can, moreover, serve several purposes. The primary purpose

for the development of the model was to provide ass1stance to administrators

in allocatmg funds to educatxon. The benefit of the Model's use 1s more

thar mechanical, as 1t also suggests some of the criteria by whxch educational
programs should be measured. In addition, use of the model will provide
information by which the model itself can be refined and improved. »

The model must satisfy five major requirements if it is to be used:

1. The model must "work.!" When information is fed into a computer

programmed with the model, the program must function correctly.
2. The model must use data which is easily obtained.
3. The model's outpot must be comprehensible, .
4. The model's output must be accurate.
5. The model must be av‘ailable to administrators.

In this chapter, the usability of the OECE Model will be examined
in terms of the first four criteria. The availability of the model must of
course be determined by the Office of Education. The other criteria are
examined in this chapter by running the model for a sample school district,
both before and after the implementation of compensatory education programs.
Since performance of the school district and its compensatory education

programs have already been evaluated, the validity of the model can be

- tested with some accuracy.

USING THE MODEIL,: A SAMPLE CASE, THE DATA BASE

Data for the OECE Model test run was obtained for a school district
serving a city with a population of approximately 140,000. Runs of the model
were made for each of two different assumptions, a baselme run and another

which examined changes due to compensatory education. "The first assumption

SRR



was based on'a school dlstnct's own Markov matnx of pxobable tran51t1ons .
of students from one grade to another. The second used the generahzeu e

matrix developed for the model (see Chapter Iv). Certaln data, fthe -

_ student/desk ratio, for example) was unavailable, In these cases, ezther

the conditions were as sumed to be totally sahufactory, or the condltlon was
aSSumed to be ‘average, L . . . ’
- The grade-specific data base for the sample case is shown in

Table V-1 for both baseline and compensatory education runs. Much of

ghe data needed for the model, although it was probably available in the

school district, was not readily accessible, Moreover, most data was not

available by course, was entered for both English and Mathematics courses,
Other OECE Model input files require a variety of types of informa-

tion which are not used in indices, and therefore do not require manipulation

before insertion into computer input files., Included among these is DIS,

‘_ the percentage of students with a given disadvantage factor (sce Table V-2}.

This information is based on teachers' evaluations of their classes. Other
needed information includes the number of grade levels with test scores
available (7) the number of student types (4), the initial grade in which
compensatory education programs were implemented (grade 2), and
national test norms’in grade level equivalents for the month in each grade
in which the test was adm1n1stered by the schools. '

Several observat:ons should be made on these pieces of 1n[ormat10n.
First, test scores were not from the same tests for all grades, but all tests
were converted into grade level equivalents. Morcover, some tests did
not test Mathematics and English achlevement separately; it was assumed
in such cases that achievement scores were equivalent for the two categones.
Se cond, achievement data was only available by school. Schools were
predominantly Negro, predominantly Mexican-American, or predominantly

white. Data from the predominantly Negro schools was used for the first

“student fype category (i.e., "Negro, income less than $3000"); data from

Mexican-American schools was used for the second student type; and data
for predominantly white schools was used for the fourth student type
category,” This systemn of assigning school data to student type category
was used throughout the other files, so thot "student type" actually refers

"to achool type.



- Other mput f1les Whlch requlte school system data are presented

in Tables V 3 through V 7. Several pomts should be noted, The number

. of students of each type in the grade level before the compensatory

'educatlon program was 1mplemented (i.e., grade l) was set arb1trar11y

at 1000, 50 that, the effect of programs on an equwalent number of stt.dmts ‘

. could be measured for each school type. The m1t1a1 grade level achtevcment
seores are the same for English and Mathematics courses, as the ac}uevement

‘ test g1ven at grade 1 does nct differentiate between the two fields. The same

is true for rates of achlevement and the initial achlevement dlstrlbutlon of

students " In add1t1on, 1t should be rcmembcred that pass1ng and fa111ng are

- def1ned as ach1evement above and below, reSpectively, the nat1onal average,

F1nally, although there are two courses in grades 1, 2, 3 and 10, achieve-
ment tests do not distinguish between them.

Additional data required by the model concerns the characteristics
of the compensatory services offered. This information, as presented in

Table V-8, is relatively complete and self-explanaiory.
ADAPTATION OF THE DATA BASE FOR MODEL USE

The data base which was presented above has a number of deficiencies.
Some of these shortcomings can be explained by a lack of direct access to |
sources of data, and would not occur during normal use, Others will no
doubt be common protlems when the model is actually used. All these
deficiencies are surmountable, Indeed, in osing a model which is to be
applied to many different situations, as is this one, the adaptation of data
is a necessary task, particularly so because all input indices must vary,
between 0 and 1,

This task is two-fold: The available data must first be converted
into indices which can be used in the modei, and the indices must be
estimnated where data is unavailable.

For the first of these procedures, a method of converting data
into indices must be decided upon and then used consistently. The user is
free to adapt the available data to tne rnodel by any method he considers
legitimate, A brief description ot the methads used for each of the indices

fn the sample case will give some idea of the range of methods which can

_be used. The indices derived by these methods are bresented in Table V-9.
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The TCHEXP (Teacher Expenence) Index was desngned to reflect
the fraction of the teacher populatxon w1th less than two years of teachmg
exper1ence, as this was thought a means of dlfferentxatmg between =

exper1enced and inexperienced teachers By usmg the mean for years of

" teaching experience, the standard deviation from that mean. and the number
-of teachers, thxs figure was computed A user of more accurate information .

would not have to resort to these methods,

To der1ve the TCHRS (Teucher/Pupxl Ratio), a range of ratios .
from ektremely poor (1/40) to optimum (1/10) was established, The index
was then computed by the following method:

4 (a.‘ctual number of 'g'up.i'l-s_p_ern tcacher -wl(])
TCHRS = 1 - _ 40-10 -

Hso that a seheol with one teacter to cvery ten pupils wvouiﬂd have the maximu;n

index value, 1.0,
The Instructional Budget Index was determined by setting the
baseline value for which data was unavailable to equal the position of the

atate wh1ch dlstrxct is in amc .g all states in expend1turee per pupil, Thus,

" expenditure/pupil in state with district -

= expenditure/pupil in lowest state
expenditure/pupil in highest state -
expendlture/pupll in lowest statc

TCHBUD

baseline

For the compensatory education run, the amount by which the mstructlonal
budget would incrcase the dxstrlct's per pupil expenditure was calculated,
In this way a new exi)enditure/pupil ratio for ttre district was determined
and substituted for the expenditure/pupil ratio based upon the state which
contains the district, _ .

Service variables were set to 0 for the baseline run, For the
non-baseline run, indices were computed only for Negro and Mexican-American
student types, since the service programs were only implemented in those
schools. Thus, service variables for whites (student type 4) were set to 0
for all runs.

Service data which required manipulation into service indices

included: the paraprofessional/pupil ratio, the space available for the

.service, and the sérvice budget, These indices were computcd by various

methods,
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The opt1mum number for paraprofessronals necessary for adequate
performance of the service was est1mated and the actual number used for
" the service was divided by this number to yleld PARA. R

Optlmum amount of space needed for performance of these serv1ces

was likewise estinmiated, and actual Space used d1v1ded by optimum spa-ze
_ needed, to product SPACE, R :

In order to est1mate SBUDGT, the budget cost for the service was
broken down into the cost g per paraprofcss1ona1 the cost per unit of space,
and the cost per student aided by the service. An optimum budget was
calculated using this data, the optimum ratios employed in the computation

"7 0f PARA and SPACE, and the numbér of students who needed the services. -
The actual budget figure was then divided by the optimum figure to produce
SBUDGT.

’ For a substantial number of the indices needed for model operation,
data was not readily available. In these cases, one of two assumptions was
made. Either it was assumed that the functions specified by the variable
ware being performed very well, in which case the index was set at . 99 or

1, or it was assumed that the system was performing with average adequacy,
and the value was thercfore set at . 50. The only case where neither of

these assumptions was made was in the estimation of TEXTS, where the

index value was set at .90 for all cases., It is important to notc here that

as long as an index »is made constant for all cases, its effect on individual
indices is constant, and the value at which in is set is of no great consequence.

The first assumption, of very good performance, was made for
recency of curriculum material, desks/pupil, instructional hours/day,
days/week, weeks/year, while the second assumption (of average adequacy)
was made for service hours/day, days/week and weeks/year. The input
index values for instructional indices are listed in Table V-9, and those

for service indices in Table V-10,

. ADAPTATION OF THE MODEL FOR USE WITH THE DATA

The OECE Model does not require any modification to be run with
input indices as computed above. 1f, however, the user is aware of the

importance of certain factors not heavily weighted by the model, or if he

ERIC
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' wanfs to test a hypcuthetzcal s:tuatwn in wh1ch a certam factor is g1ven a

: dlsproporhonate weight, the modlhcatlon procedure, as outlined in
Appendix A, is a relatwely simple one. For the present sample run, it ,
was decided to leave all we1ghts at then- model settings for both baseline
and compensatory education runs, C ,

Data avaﬂable Irom the school district being studied made it
posmble to alter the Markov matrix of trans1t1onal probahility of achieve-
ments to reflect actual transition occurences within the school district

' -‘ (see Table V-II}, and so a second mode! rua was performed, Thus, in all,
four different model runs were made: 1) baseline with generalized Markov
matrix; 2)'éompensatory education with generalized Markov matrix; -

3) baseline with the school district-specific Markov matrix; 4) compensatory '

education with the school -district- -specific matrix.

MODEL OUTPUT

MEANING OF OUTPUT ITEM

Any run of the OECE Model produces one page of output for each
type of studeat. Table V-12 contains a typical page of model output.
Information is of several types. First, the number of truants and dropouis,
and the achicvement scores in English and Mathematics for all students are
predicted for each grade level beyond the initial grade level, Thus, in the
sample case, these data are presented for six grades, ''Equality of ‘
Educational Opportunity' is predicted for grades for which output is reqﬁested
in the model. Finally, a relative measure of potential and expected lifetime
éatnings is reported for dropouts at various grade levels and for graduates
going into each of three activities. Mean potential and expected lifetime
earnings are also reported for the student types. Each of these mcasures
requires some brief explanation. Grade is a real number rather than an
integer, so that the time year of testing can be taken into account. The
achievement scores are for all tests given, and are converted into grade

le\‘/el equivalents. Truants descnbe the rate of truancy, an effect of
achievement lag, as was diocussed in earlier chapters. Dropouts is also
based on achievement lag. 'Equality of Education Opportunity' is based

on Coleman's coencept of the relationship between school”achievement and
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o socxo economic background, ..nd is a functlon of the dxfference in expected
'ac}uevement Ior different student types. Higher levels of the 1ndex denote -
‘ greater equahty of educat10na1 opportun1ty. Fiually, 11fet1me earmngs
are projected for several levels of educatxonal achlevement and for graduates. ,

Potential lifetime earnings denotes the earn1ng possxble 1f full employment )

is assumed while expected lifetime earnings is a measure which takes the’

. probability ‘of unemployment into account.

INTERPRETATION OF RUN RESULTS

- The output measure discussed are not absomte They do not
predict the absolute channes, as for example, in ach1evement or earnlngs,
”but are computed such so that fxgures are comparable across a given data
base, both among student types, and for a given student type from basecline
to compensatory education situations, The simpiest (and probably most
legitimate) interpretation of mcdel output involves the latter type of activity,
in which comparisons are-made for each type of stugent, The former
method, of comparing results across the student types, can only be
initiated after differences within each {ype are determined, since com-
parison of absolute levels does not have a great deal of significance within

the model.

USING THE GENERALJZED MAPKCV MATRIX

Tables V-12 through V-17 present model output for the baseline
and compensatory edication runs of the OECE Model. Output for "whites --
less than $3000'" is not included since student type was used to represent
school type, and there were no schools of this typec.

A comparison of baseline and compensatory education output
indicates that overall changes are minimal. There are slight (. 01) decreascs
at some grade levels in achicvements for the Negro and Mexican-American
schools, and increases of the same magnitude for whites in certain.grades.
The absolute level of achievement becomes progressively higher than the
Negro level for Mexican American and white schools. Trusncy and dropout
rates do not change 'at all, while equality of educational opportunity decreascs
slightly for Negroes in English, .and for Mexican-Americans in Mathematics,

In addition, there-is a small decreasc in potential and expected lifetime
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B earnings for Négroes and Me;;icanLArhericans, a.x.md a‘svr;)a.ll incxeéfse for ‘
Wh-i.tes. If Lthe model, i.ts‘weighting and Mérko.v }hatrix_and it$ inputs are
assumed to ref»lect‘acc‘ui'ately.thé‘- school di-s'trict for w-h.ic‘hhthe model is

" being run, ;everalm cérm.clllxsiohs‘a‘.r_ejn order. ‘-F"ir.‘skt', th‘e'r.ate of achie\)emerft
differs ih schools which are predom{nantly Negro,. -Mexican-Ame:ican; aind
white, Negroes show a lower level of achievement, while whites have the
higﬁer grades. Secov;dly, the effect of the cohﬁpensatory education p.rogram-

‘o4n the school_&ysfem is minimal. All changes ave extre‘mely small.
Thix;dly, these ‘minimal g[fects are slightly positive for whites {who already
e:njoy- equality of _educationé.l opportunity), and slightly negative for fhbse

- who most need improvefnent in cducation, i.e., Negroes and Mexican-~

Amiericans, The validity of these cor clusions will be examined after ithe

results of the second series of the model runs are described.

RUNS USING THE SCHOOL DISTRICT -SPECIFIC MARKOV MATRIX

The second series of model runs utilized a Markov Matrix which
reflected as accurately as possible the actual transitional probabilities of
passing and failing in the school district for which the model was being run,
Model output for these runs in included in Table V-18 through V-23, On
the whole, these runs showed a stronger positive effect of compensatory
education programs in the disadvantaged populations.

i Achievemnent is a case in point. Although achievement declined
somewhat (for "Negroeé -less than $3000,"") from the baseline to ‘he com-
péhsatory education conditions for grades 3, 5, and 6, there was an increase
for this group in grades 8 and 10, By grade 10, there was a concommitant
increase in equality of educational opportunity. The pattern is quite
similar for Mexican-Americans and for ""Negrocs-more than $3000. "
These schools showed a decrease in achicvement in grades 2, 3, and 5,
and a substantial increase in the later grades. As was the case with
Negroes, equalily of educational opportunity was increased. Finally,
whites, unlike the other two groups, showed practically no changes in
a.chievement fromm the baselineato the compensatory education situation,

If this eccond series of model run is taken as an accurate and

undistorted reflection of the sysiem's actual operation, conclusions would
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grades,

differ significantly fronr those based on the first run. . 1) The differential

. betWeen Negro and the Mexican- Amencan achievement is substantially

gmaller in most baseline and compensatory education cases than when the

generalized Markov matrix was used; 2) Moreover, the differential between

Negro and Mexican-American achievement rates and those for v hites is

not as great as in the first series of model runs. 3) The overall effect of

, compensatory educatmn programs seems, moreover, to be significant,

. Although the effect in earlier grades ;s somewhat negative, there is a clear

increase in achievement by Negroes and Mexican-Americans in the later

COMPARISON OF THE RUNS, THEIR PREDICTIONS AND KNOWN RESULTS

Conclusions drawn from the two series of runs differ bec2use of the
differences between the Markov ymtrices. Since no other input was changes,
all diffzrences in resulls must stem from this difference. The impact of the
Markov matrix may be summarized briefly: the level of achievement for
any grade, a c_oﬁrse and group, is in part dependent upon the Markov atrix,
and chaanges from the baseline to the compensatory education situation ave
in part functions of the matrix used. ‘

1t is beyond the scope of this chapter to deal with the mathematical
mechanics of a Markov matrix. Nonetheless, it is important to understand
why diiferent matrices has such a>strong influence on model resulis, The
matrix takes students at one grade level with specific pass-fail characteristics
and, according to the probabilities for students in that previous condition,
assign an appropriate number of students from that condition to each of the
possible conditions at the next grade ievel.. When this is done for suc'cessive
grade transitions, there.is a possibility of progressive movement into certain
categories, This drift is 2 function of both matrix design and original
achievement {i.e., pass-fail) distribution of students; . .

Differing results in the two model runs may be explained in the
followmg manner: baseline diziributions of student achievement are influenced
by the two matrices in different ways producing certain "drift" patterns.

Specifically, the initial distribution of white students produces a drift to

"excessively high achievement compared {o other groups when the generalized

Markov matrix is used for the baseline run. This matrix is virtually
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unresponsive to changes in achievement distribuéic;x; caused by implémentation
of compensatory‘educati.onip.rograrr'xs. On the other hand, t}llév district-specific
matrix more accurately reflects the baseline aéhieyement distribution of -
each type of student at successive gi‘ade level; the drift is one th.at accurately
reflects trends of student populations. This may be seen from the 66ﬁpérison

of the district-specific Markov model output in Tables V-18, V-20 and V-22

"with actual achievement rates for students in the district (in Table V-24).

The district-specific Markov matrix is also far more responsive to changes
in student achievement distribution which result from compensatory education
pro‘gram' implementation. The Markov matrix i« shown to be irnportant
because of inherent characteristics which have strong-effects on model
results, The inaccurate di‘ift of the matrix seems to vary along two dimen-
sions: 1) inaccﬁrate drift in reflecting baseline achieveme‘nt levels, and

2) inaccurate drift in responding to changes in achievement distributions,

The two Markov matrices used in this study are overly-responsive, the
generalized matrix in pred_icting baseline achievement, and the district-speciii-
matrix in reflecting shifts in achievement because of compenratory education
programs. Matrices could similarly be under-responsive,

The effect of compensatory education programs projected by the
meodel with 2 district-specific Markov matrix has an over responsive drift,
2s shown when the model projections are compared to actual program
performance.'

An evaluation of effectiveness of the compenslatory programs within
the dictrict demonstrates that achievement rates in all district schools are
declirfing either because of an influx of families whose children have lower
achievement rates, or because of some internal process, However, schools
with cornpensatory education programs were found to have achievement rates
declining at a lower rate than the non-compensatory cducation schools
{see Table V-24). The effect seems minimal and only significant by the
third grade. Moreover, an inhibited rate of decline rather than an actual
incrcase distinguishes the compensatory education schools from the other
schools,

- The only shortcoming of the district-specific matrix model seems

to be that it predicts an effect greater by a substantial margin than that which

actually occurs, There are two possible explanations for this occurrence,
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" It may be that the districf-sbecific Markov maAtx"ix is too re5ponsive to

changes in student a~hievement distributions. If this is the case, the

- matrix can be stlffened or made more stable. 1t.is also possible, although

. not hkely, that the mode1 places too great an emphasis on the 1mpact of

compensatory education, Further research and extensive use of the model

‘will be necessary before these ‘alternative explanations can be evaluated,

whichever is the case, it is essential to keep in mind the adaptab1l1ty of the

' model, which can easijly withstand changes resulting from cither conclusion.
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“these effects. -

Furthermore, as was emphasized earlier, the OECE Model was designed

to S‘}Y‘lOW relative changes in effect rather than the absolute magnitude of .

SUMMARY AND CONCLUSIONS

This chapter has focused on thei importance of the OECE Model as

defined by five criteria:

1} the model "works, "

2) inpuf requirements are feasible,
3} output is interpretable,

4) output interpretations have validity

5) potential users have access to the model.

The last criterion cannot be evaluated at present, The other four
have been tested with actual data. From results at these tests, several
comments may be made concerning the model's effectiveness.

First, it is evident that the model ""works" in the very concrete'
programming sense. When it is run with input requirements satisfied, it
produces output accurately and efficiently,

Feasibjlity of input requirements also secrns to be satisfied critcrion.
Aithough not all data asked for by the model was obtained, iunability to acquire
this data was resulted primarily from lack of access to data sources, a
problem which would not occur for users closer to data sources. Moreover,
where data was unavailable, it was possible to make estimates which did
not effect model results, Therefore, input requirements are feasible because

even if only knowledge of one variable is available, duommy data may be

‘substituted for missing variables, and the model will produce predictions
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based on one real varlable. ) .
A second phase of mput to the model requlreo construction of ‘

. indices rangeing from 0.0 to 1 0 for each of the vanables. Although this '
Job requires some 1mag1nat1on on the user's part, it is a task which can
be accomplishéd in an<y of a variety of ways, depending upon the user's '
need for and/or ability to use sophisticated methods. - _ _

; The third criterion is output interpretability. Since two sets of
'output were produces, this characteristic is demonstrated. Each set had
interpretations which seemed to logically follow from comparisoxi of '
baseline to non-baseline -output and comparison of these changes for various

-~ - - -student types. l T e

The interpretations which resulted from the two sets of model runs
differed substantially, These differences raised the question of model
validity. It was shown that the conflicting interpretations resulted from the
use of Markov matrices which possessed different ''drift''qualities. A
comparison of interpretations with actual results of compensatory education
programs in the school district indicated that when the model was run using
a district-specific Markov matrix, the results were fairly similar to actual

‘ results, Differences were guantitative, not qualitative.

Quantitative inaccuracies are thought to result from onec of two
characteristics. A Markov matrix may be so specific for achievement
patterns in a particular district that achievement distribution variance
results in drift patterns. Ir addition, weighting of model parameters may '
suggest a greater influence for compensatory education pregrams than
actually exiscs. Whichever of this occurs, it is evident (as discussed in
Chapter 1V) that the validity of a model is dependent not only on the algorithms
which relate its terins, but on the weighting of terms and the accuracy of
inputs, Therefore, if the model is to maintain and increase its
validif-,- and relevance, its weights must be continually adjusted to reflect
applications and emerging changes in the strength of relationships. This
is especially important if the model is made available to users who report

their methods and findings,
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TABLE V-1: The Sample Run Instructional Data Base

Grades

Mathematics, Sciance and
Related Courses

1-3  4-6 - 7-9 “10-12

English, Writing,.History,
and Related Courses °

1-3  4-6  7-9 " 10-12

A. BASELINE (1964-1965) DATA

Mean textbook
publication date

Teacher Experience
(years)

Teacher/Pupil
Ratio . -+ - o -

Text/ Pupil
Ratio

Desks/Pupil
Ratio
Instructional
Budget (X $1000)
Mean class time

Hours ~

Days

Weeks -

»Not avaiilable

6.7 6.7 6.4

.36 -.-36 - 25

Not available
Not availab Ie_

Not available

Not available

B. TITLE I(1967-1968) D TA

Mean textbook
publication date

Teacher Experience
(years)

Teacher/Pupil
Ratio

Text/Pupil
Ratio

Desks / Pupil
Ratio

Instructicnal :
Budget (X $1000)*

Mean class time

O

Not available

6.1 6.1 6.4
27 27 23
Not available

Not available

0 0 31
Not available

s

8.1

7.9

22

70

Not available
6.7 6.7 . 6.4 8.1
36 36 - 25 25
Not available

Not. available

Not available

Not available

Not available

6.1 6.1 6.4 7.9

.27 27 23 22

Not available
Not availabte

80 0 31 70
Not avaijlable

. . . .
EMC es represent additional instructional expenditures. .

Full Tt Provided by ERIC.
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TABLE V-2: DIS File, Percentage‘of ‘Stuc-iehté, by‘ Type,
' - with Disadvantages for Sample Case

STUDENT TYPE

Negro

White

. Negro White
DISADVANTAGES Less than More than Less than More than
o ~ $3000 " $3000 - $3000 $3000
! {Negro) {Mexican- ~{White)} - (White)
~ American) . 3
Income less than . ’ :
$3000 100% - 0% 100% 0%
Parents' éducation ‘
elementary or less 41% 509%, 50% 20%,
Student has physical .
handicap 27% 20% .20% 15%
Student's family is
disrupted 45% 35% 30% 20%
Achievement Lagvof
Fellow Students 60% 50% ‘409 20%
Achievement Lag of .
Individual Student 60% 50% 409, 20%
: .
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. TABLE V-3: File LASTI--Number of Students of Each Student

STUDENT - TYPE . " NUMBER
1 1000
2 1000
3 1000
4 . 1000

TABLE V-4: File INGLEV--Initial Grade Level Achievement Scores

STUDENT " ACHIFVEMENT
.o Ll ol )- English- Mathematics
1 1.14 1.14
2 1.30 1,30
3 1.70 1.76
4 1.90 1.90

TABLE V-5: Yile STATIN--Rates of Achievement

STUDENT ACHIEVEMENT
English Mathematics
1 .30 .30
2 . 35 .35
3 . 45. .45
4 . 50 . 50

" TABLE ¥-6: File PPINIT--Initial Achiévement Distribution of Students

STUDENT TYPE Fail Pass
1 ' 909, 10%
2 839, 17%
3 509 50
4 50% 50%

TABLE V-7: File NOCORS--Number of courses by Grade

f N GRADE Number of Courscs
U/
1. 2
2 2
3 2
5 2
6 2
8 2
10 2




TABLE V-8: _Compensatbry Services Data (Title I Run)

1
2
3

it on

Parents! low level of education
Physical Handicaps

4 = Broken family situation

5 = Whole class achievement lag
6 = Individual achievement lag

0 = none of these

109
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Data Counseling‘ Reading Study Health échanl- Electrical
: Centers - Trips Services Home Teacher
: . . : Liaison Aides
Grade in which ’ " .
service offered 10-12 1-6 1-12 1-12 10-12 1-12
Service is new yes ‘yes_ ' ‘yes . yes yes yes
Service is free yes yes yes yes ' yes yes
" Paraprofessional
w/service 5 2 0 5 2 23
" Space used for . - -
service nfa 5 rooms -——- ——— - -
Service budget :
(x $1000) 78 57 83 40 12 56
Disadvantages
Service is
designed to- .
compensate for* 2,5 5,6 1,2,5 1,3 2,4 0
Amount of time '
spent by participant .
in service [
Hours Not available
Days Not available
Weeks Not available .
*CODE: Family poverty .
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TABLE ‘\}-9‘: The Sample Run —Ipstr.ucti‘on'all Indices

GRADES

Mathematics, Science

and Related Courses

1-3 - 4.6 7.9 °

Englich, Writing, History

and Related Courses

4-6

- 10-12

112

110

| 10-12| 1.3 7-9
A, BASELINE (1964-1965) INDICES -

RECEN R 1 1 1 S
. TCHEXP 1 1 .98 .98 1 .98 - .98

. TEXTS .90 .90 .90 . 90 .90 .90 .90 . 90
DESKS .99 .99 .99 .99 .99 .99 .99 .99
'TCHBUD .48 :48 .48 .48 .48 .48 .48 .48
CTHRS .95 .99 .99 .99 .99 .99 .99 .99
TCHDYS .99 .99 .99 .99 .99 .99 .99 .99
TCHWKS .99 .99 .99 .99 .99 7 .99 .99 .99

B. TITLE I (1967-1968) INDICES

RECEN 1 1 1 1 1 1
TCHEXP 1 1 1 .98 1 .98
TEXTS .90 .90 .90 .90 .90 .90 .90 .90
DESKS .99 .99 .99 .99 .99 .99 .99 .99
TCHBUD .48, .48 .50 .51 .50 .48 ..50 .51
CTHRS .99 .99 .99 .99 .99 .99 .99 .99
TCHDYS .99 .99 .99 .99 .99 .99 .99 .99
TCHWKS .99 .99 .99 .99 .99 .99 .99 .99
TCHRS .13 .13 .50 .50 .13 .13 .50 .50
TCHRS .43 .43 .57 .60 .43 .43 .57 .60
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‘ T_ABLE-V-I‘O: The Sample Run‘Service_Indices (Title I Run)

. Study

Heé.lth

- Clerical

111

Servi‘ce‘ ‘Reading School - :
Counseling | Centers Trips | Services Home Teacher
. ) Liaison Aides .
NEW 1 1 1 1 1 1
FREE 1 1 1 1 1 1
PARA .55 . 20 1.00 .50 ‘. 50 .10
'SPACE .. _. |..1.00 .50 1.00 | 1.00 . | 100 . | 100
SBUDGT .60 .33 N .50 .50 .10
SHOURS .50 . 50 .50 .50 .50 . 50
SDAYS .50 .50 . 50 . 50 .. 50 . 50
SWEEKS .50 . 50- .50 .50 .50 .50
)
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" TABLE V-11:

District-Specific Markov Matrix of Transitional
" Achievement Probabilities B

Transition

Previous -

from Performance Subsequ-ent Performance
Grade “ v )
Fail, Fail { Fail, Pass | Pass, Fail { Pass, Pass

1 fail, fail . 80 .00 .00 . 20
fail, pass .00 .00 .00 .00

pass, fai! .00 . 00 .00 .00

pass, pass . 40 .00 .00 .60

2 fail,. fail .80 .00 .00 .20
- fail,; pass .00 .00 .00 .00

pass, fail .00 .00 . 00 .00

pass, pass .15 .00 .00 . 80

3 fail, fail .60 . 00 .00 . 40
fail, pass . 00 . 00 .00 .00

pass, fail .00 . 00 . 00 . 00

pass, pass . 05 .00 .00 . 95

5 fail, fail .60 .00 . 00 .40
fail, pass .91 . 06 . 0] . 02

pass, fail .88 .02 .07 .03

pass, pass .30 .00 .00 .70

6 fail, fail .95 . 005 . 005 .04
fail, pass .80 .03 . 00 .17

pass, fail . 65 .01 .04 .30

pass, pass .20 . 00 .00 .80

8 fail, fait . 80 .00 .00 . 20
fail, pass .68 .00 .00 .32

- pass, fail *. 41 ; .00 .00 .59

pass, pass .10 .00 .00 .90

112 .
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TABLE V-12: Baseline Output Using Generalized MARKOV Matrix

( . " hEGROES--LESS THAN $300@
| " GRADE . .  ACHIEVEMENT . TRUANTS ~  DROPOUTS
' ENGLISH MATH '
2.9 1.6 - 1.58 : 12 8
L 3. 2,5 2,46 12 o
i B 6.2 L 5'6 4.92 . 12 g |
' 8.2 Te3 7.13 8 4]
19,2 9.4 9.24 B B
. EQUALITY OF EDUCATIONAL OPPORTUNITY
GRADE = 10,0 ENGLISH =  ,68  MATH = .67
~ POTENTIAL FXPECTED
LIFETINE LIFETIME
NUMBER EARNINGS EARNINGS
GRADE 6 8 29671 - 21726
DROPOUTS
GRADE 19 P 64387 48844
DROPOUTS - | .
GRADE 12 34 10652 54638
DROPOUTS S
VOCATIONAL 408 78947 62175
COMMERCIAL 491 61861 54212
o
ACADEWIC .73 94886 85484
T0TAL 1068 68195 59982
)




TABLE V-13: Compensatory Education Output U'si-ng Generalized MARKOV .‘Matrix

() S .
| NEGROES--LESS THAN $3000

gty dasgiuncipeationddlugpatiei Qg g Jholualiu gt

GRADE " ACHIEVEMENT . TRUANTS - DROPOUTS

ENGLISH MATH
2,9 te6 1,58 . 12 %
5.2 3.9 3.81 11 P
6.2 5.8 4,91 12 )
8.2 T.2 T.12 . ‘ g 4}
18,2 9.4 B

9.23 - 0
e mee— = - - EQUALITY OF EDUCATIONAL OPPORTUNITY -
GRADE = 1P.0 ENGLISH = .68 MATH = 67

POTENTIAL EXPECTED
LIFETINE LIFETINE
NUMBER EARNINGS EARUINGS

P L L L L T L Y T T

GRADE 6 6 29671 21726
DROPOUTS
GRADE 10 0 64817 48792
DROPOUTS
GRADE 12 34 18584 54585
DROPOUTS
VOCATIONAL 88 10871 62195 ..
COMMERCIAL 491 61795 54154
ACADEMIC 73 94874 89471
TOTAL iee 68129 59924




TABLE .v-14: Baseline Output Using Generalized MARKOV Matrix

)

NECROFS‘-MORE THAN $5899

- - T S e e am A e B B e S B e e =
. e R M e e M W B me oA e B M e e W G wm me B

GRADE " ACHIEVEWENT TRUANTS
ENGLISK  MATH

1.5
2.87
4.31
5+48
7.78
9.917

Ll X
DN D ——

[~ JE RTINSO
- X R )

|
EQUALITY OF EDUCATIONAL OPPORTUNITY
GRADE = 18,0 ENGLISH = 73 MATH = o713

POTENTIAL EXPECTED
LIFETIME LIFEYTINE
NUMBER EARNINGS EARNINGS

GRADE 6 0 32733 23965
DROPOUTS

GRADE 12 0 69964 52566
DROPOUTS

GRADE 12 38 15645 58499
DROPOUTS

VOCATIONAL 302 176437 67031

COMMERCIAL 516 66652 58446

ACADENLC 150 98225 92939

10TAL 1000 74643 66212

DROPOUTS

OO
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TABLE V-15: Compensatory Education Output Using Generalized MARKOV Matrix

o

. NEGROES--MORE THAN $3009

GRADE ACHIEVENENT TRUANTS " DROPOUTS
~ ENGLISH MATH _ - :
2.9 1.9 1,99 11 )
3.9 . 2.9 2.86 o )
5,2 4,4 4,31 19 ¢
6.2 5.6 5447 16 e
8.2 7.9 7.78 6 @
10,2 19,1 B e

9,96
EQUALITY OF EDUCATIONAL OPPORTUNITY
GRADE = 14,8 ENGLISH = o713 MATH = o712

POTENTIAL EXPECTED
LIFETIHE LIFETINE
NUMBER EARNINGS EARNINGS

L L R L R T L R T R

GRADE & 6 - 32733 23563
DROPOUTS

GRADE 10 0 65929 52645
DROPOUTS

GRADE 12 38 715611 58473
DROPOUTS

VOCATIONAL 362 76457 67004

COMMERCIAL 516 66666 58422

ACADENMIC 156 98218 $2931

TOTAL 1088 74615 66187
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TABLE V-16: Baselme Output Usmg Generah?ed MARKOV Matnx

©

WHITES --ﬂO?E THAN $3590

B3I RS2 RS S F RN T X S F 8
e e BE e e Gn e e R AR e e

ACHIEVEMENT

ENGLISH MATH
3.2 3,18
4,6 4,61
€.6 §,50
8.0 7.93
19.8 18,69
13.4 13.28

TRUANTS " DROPOUTS

VRN
SR

 EQUALITY OF EDUCATIONAL OPPORTUNITY

L X R A e R T T R R N

MATH

POTENTIAL EXPECTED
LIFETIME LIFETIMNE
EARNINGS EARHNINGS

57004

‘114769

121323
d23al4,
IGSSS{

134657

115238

GRADE
2,9
3.9
5.2
6.2 ¢
8,2
106.2
GRADE = 10.0 FENGLISH = 1.02
NUMBER
GRADE 6 @
DROPOUTS
GRADE 153 e
DROPOUTS
GRADE 12 12
DROPOUTS
VOCATIONAL . - 17%..
COUMERCIAL 450
ACADEMIC 335
TOTAL 1068
()

5656¢
113933
120516
124953,
168955

134477

118903

117

1.08

119
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TABLE V-17: Compensétory Education Qutput Using Gene.;'alized MARKOV Matrix

)

G . oy W e e MO N G M R a e W R u ey e T W
FEE T R N T R

GRADE - " ACHIEVEMENT ' TRUANTS DROPOUTSv

ENGLISH MATH
249 3.2 - 3,18 7 9
5.9 4.6 ’ 4.61 ' 6 ﬂ
5.2 646 6,508 3 ¢
6.2 8.0 7.94 2 2
8.2 10.8 1.7 g e
10.2 13.4 §13.27 4 7

Ceee oo - . EQUALITY OF EDUCATIONAL OPPORTUNITY - - -

GRADE = 10.8 ENGLISH = 1.08 MATH = 1.0

POTENTIAL EXPECTED
LIFETINE LIFETIME
NUMBER EARNINGS EARNINGS

GRADE 6 0 57¢04 56560
DROPOUTS
GRADE 1C 1} {14355 114624
DROPOUTS
GRADE 12 12 121487 120608
DROPOUTS
¥ vonaTIONAL T T 177 125588 125853 - ; )
COMMERCIAL 460 109435 109036
ACADEMIC 335 134669 134490
TOTAL 1000 119281 118946

ns 120



TABLE V-18: Baseline Output Using -District-Spe.cific MARKOV Matrix ~

NEGROES~-LESS THAN $3200

S W MR W W A W D G e S e S S G A W

| Q) | R .‘,:---_---_'----‘---.-_---.---.,--

GRADE ACHIEVENMENT ) TRUANTS DROPOUTS
ENGLISH MATH
2 . 1.1 1.98 4 0
3 1.5 le54 15 2
5 Je6 357 . 12 0
& 4.7 4.69 13 e
8 6.2 6.26 il @
) 8.2 8.26 74 1

EQUALITY OF EDUCATIONAL OPPORTUNITY

" GRADE =z 2 ENGLISH = .88 MATH = .00
GRADE = 3 ENGLISH = 1,89 MATH = 1.09
GRADE = 5 ENGLISH = .12 ATH = 12
GRADE = 6 ENGLISH = -.0! MATH = =.0I
GRADE = 8 ENGLIZH = =11 MATH = =1l
GRADE = 10 ENGLISH = =,15 MATH = =,15
'POTEHTIAL EXPECTED
LIFETIME LIFETIME
NUMDER EARNINGS EARHINGS
GRADE 6 ¢ 27937 20492
DROPOUTS
GRADE 10 1 57411 43216
DROPOUTS
- - -GRADE 12  -- « 38. =63299 48952 . - .
DROPOUTS
VOCATIONAL 426 62644 54899
CONMERCIAL 463 5462] 47868
: ACADEMIC . 67 93702 88259
i [
(1 ToTAL C1ege 60927 53528
o . UNEMPLOYMENT RATE = 040

119 .7 tl:xlr



TAB.LE V-i9; Compensatory Education Output Using District-Specific MARKOV Matrix

' "~ NEGROES-~LESS THAN $3080

GRADE " ACHIEVEMENT TRUANTS " DROPOUTS

ENGLISH MATH
2.9 fel 1.88 14 2
3.9 1.5 1,48 , 16 )
5.2 3.2 3.19 . E 9
6.2 4,5 4.46 13 )
B.2 " 643 6.28 i 2

. EQUALH'YVOF EDUCATIONAL OPPORTUNITY
GRADE = 1@.8 ENGLISH = ~-.11 MATH = =~.11

POTENTIAL EXPECTED
LIFETIME LIFETINE
NUMBER FEARNINGS EARNINGS

0 e on b e D P S WD P gR P YD N D M KT B T e D bl @ W D

GRADE 6 6 25669 18788
DROPOUTS

GRADE 10 8 59134 4455}

" DROPOUTS . :

GRADE 12 38 65044 50301
DROPOUTS

VOCATIONAL 421 64587 56602

COMHERCIAL 478 56316 49352

ACADENIC 68 93954 83519




' ’I‘ABLE V-20; Baseline Qutput Using District-Specific MARkOV Matrix '

0

GRADE

GRADE
GRADE
GRADE
GRADE
GRADE
GRADE

DA DLND

GRADE 6
DROPCUTS

GRADE 19
"DROPOUTS

GRADE 12
DROPOUTS

VOCATIONAL

CO:iMERCIAL

ACADENIC

-----------
-----------

-
SR AOAVNND

NEGROES--MORE THAN $3009

------------------------
-------------------------

" ACHIEVEMENT

ENGLISH

MATH

1.49
1.94
.71
4.82
§.36
8.29

TRUANTS

an) Smt tust Pus tma Bea
Lol A B IR O o]

EQUALITY OF EDUCATIONAL OPPORTUNITY

ENGLISH
ENGLISH
ENGLISH
ENGLISH
ENGLISH
ENGLISK

90
2.19
26
» 89
".ﬁ4
=11

[ TR RN T I ¥

MATH
MATH
fIATH
MATH
MATH
MATH

POTENTIAL EXPECTED
: LIFETIME LIFETIWE
NUMBER EARNINGS EARNIHGS

LR L LR L P Y P e L LN

39

364

493

57654

63539

62917

54860

21en

43400

49137

55138

48076

------
------

54802

121

.ﬂﬂ’ )

2.17
26
B9

~.04

=l

123

DRUPOUTS

—_—_lnan®
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- TABLE V-21: Compensatory Education Outpdt Using District-Specific MARKOVV Matrix

N4

- NEGROES-~MORE THAYN $30082

GRADE ACHIEUEMENT- TRUANTS | - DROPOUTS

ENGLISH MATH
2.9 1.4 1,37 13 )
3.9 1.8 1.84 ' 14 %
5.2 » 5.6 . SQSB . |2 0 .
8.2 67 6,170 ’ 9 %
18.2 8.9 8.93 12 1

'EQUALITY OF EDUCATIONAL OPPORTUNITY

t

GRADE = 1¢.P ENGLISH = =.B3 C MATH = -.03

POTENTIAL EXPECTED
LIFETINE LIFETINE
NUMBER EARNINGS FEARNINGS

---------------- e T L N

GRADE 6 0 2817l 2p6217
DROPOUTS
GRADE 19 0 62105 46750
DROPOUTS
GRADE 12 38 67916 52522
DROPOUTS ‘
VOCATIONAL 343 67174 59395
COMMERCIAL 504 59095 511788
ACADEMIC 115 96317 90964 -
TOTAL 1eoo 66636 58903




‘

[
H

\

EQUALITY OF EDUCATIONAL-OPPORTUN!&Y

" WHITES. --MORE THAN $3002

. ACHIE

ENGLISH .

2.5

O'
N,\G&O‘O‘

3.
S.
Be
19

»
=
= -

3.22
.51
« 62
42
]

VEMENT
MATH

- 2451
5429
5.27
6.58
8. 44

10.70

- MATH
MATH
MATH
MATH
MATH
MATH

POTENTIAL EXPECTED
LIFETINE LIFETINE

RNINGS

47466

91987

98918

8384

81529

29325

TABLE V-22:
(U o
GRADE
2.
3
5
3
. B .
18
GRADE = 2  ENGLISH
GRADE = '3 ENGLISH
GRADE = 5 ENGLISH
GRADE = 6 ENGLISH
GRADE = 8 ENGLISH
GRADE = I9 ENGLISH
NUMBER EA
GRADE 6 ¢
DROPOUTS
GRADE 10 9
DROPOUTS
3RADE 12 26
" DROFOUTS
VOCATIONAL 193 |
COMMERCIAL 480
ACADENMIC 299 |
() TOTAL 1888 182757

EARNINGS

478968

91321

$8260

180029

87289

129140

123

'Base.li-.nia Output Using District-Specific MARKOV _Matr'ix

. TRUANTS

3.22

e91
.62
o 42
oS

125

Do N~}

DROPOUTS

SoDDOn



TABLE v-23: Cofnr‘}pensatory E_ducat{oh Output Using District-Specific MARKOV Matrix

() - . .. . ‘WHITES --MORE THAN $3080

GRADE ACHIEVEMENT TRUANTS DROPOUTS

. ENGLISK MATH | S

2,9 2.5 2,52 9 P

3.9 3.3 3,30 10 P

5.2 5,3 . 5.26 7 X

T Be2 T 8,4 8.45 4 8

18,2 18,7 10,70 o 0

"EQUALITY OF EDUCATIONAL OPPORTUHITY
GRADE = ~ 18,8 ENGLISH = .31 MATH = o31
POTENTIAL EXPECTED

LIFETIMNE LIFETIME
MUMBER EARNINGS EARNINGS

B9 e AT W WP P Bh N A SN S0 e A3 YR B e% B 4 SR Gm Gp WP s Be ) W PO ow

GRADE 6 B 47350 47621
DROPOUTS
GRADE 10 5  slivg? 91321
DROPOUTS .
GRADE 12 26 98918 98260
DROPOUTS .
VGCATIONAL 193  16p384 1080282
COMMERCIAL 480 87529 87269
ACADERNIC 299 129325 129148
TOTAL © 1g68 102757 102460
()
124

126



" TABLE V-24: Compensatory and Non-Compensatory Schools-Compared
' ol -~ with Respect to Stanford Reading Test Scores and Changes

“AVERAGES . |  CHANGES
Comp, Non-fomp, Comp. | Non-Comp.
Grade 1 o158 | 1.96 .02 .00
‘Grade 2 2.14 2,95 .03 .00
Grade 3 2.713 { 3.9 -. 01 -.15
L Y
) - ’

125 N 12’7
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APPENDIX A

HOW TO UST, THE MODET,

The OEZCE Model will have several types of users: the data
gathercr, who collects the information necessary to describe the
school distri¢t being studied; the administrator, who provides input
for the data gathercr, specifics the alternative compensatory programs
under consideration, and decides which combination of compcensatory
programs will be implemented; the data interpreter and executor of
thc computer program (hercafter referred to as the model operator?,
The flow chart in Figure A-1 shows the sequence of operations thal
must be followed to opcrate the model successfully,

This Appendix will concentrate on the tasks of the model
operator, Appendix I describes the forms included in the OECE
Model and the directions for applying them., These directions define
the task of the data gathercr. A portion of the administrator's
task is also described, since he must {ill out the section of the farm
Jealing with proposcd cosvpensatory progroms.  Fyvoluating the owdgul
of the 1madel, the other tasl of the adiministivator, is deseribed in
Chapter 111 7.

The model operator should have some mathematical ability
and should know computer programming. He should have a working
knowledge of the model, and know the organization and techniques
of the computer program. He should also be familiar with educational
processces, and he will be called upon to excrcise some judgment
in translatling the from the usar forms into compuler input form
when data forms from the school district are incomplete.  Thus,
his judgment, accuracy, and clacity significantly affect the quality
of the cost-effectiveness evaluation,

' ‘The tasks which the model operator must perform arce listed
in boxes C through H of the flow chart in Figure A-1. Each of these

will be described in the followirg scctions.



FIGURE Al

Data Gatherer

B e e e e e e et et vrm 1t e

Describe the present levels of programs in the
scl.ool disiricl, and the student target
population (sce Appendix B).

S S TR 0 - W — e, ~ - qu—
( ..

v Administrator

e o - —— -

Specify the allernative compensatory programs
being considered (see Appendix B).

Bs

LT NP SRS e .
. R U T8 e GRS 2 pat 2t o

y Model Operator

C] Translate the raw data into computer form. ]

S ) —»—---—..l...., B e L

Y. Modet Operator

L T T

Enter the base line dafa into the computer files. [

B L TP W, _....‘..-l e € e At o e A
.

pprmener Y. Model Operator
E‘Iakc a base line model run. J

B -‘.-...-[\._._-—.. - s A s s et g

A}

_‘\1_ Moaodel Opeveator

I‘...‘.....-.. e e . . .
knter the proposed program data inlo the

computer fites. J <+

——— s et o ) -

.

\ Model Operalor

Maitc 2 compuler run {o obtain resvits for
ile proposed program.

S . AT e adC AT b B e SO YA U
1 Y _Modecl Operator

- e

Lfepcat for all proposcri programs.

O
EMC ' Admiaistrator
.  PRUSSEUVUUNUNPUEURUUIIE. SIPELWLLLLUS M Sd oo SUSR
Fvaluate oviput, "l

129



TASK C: TRANSLATION OF THI: RAW DATA INTO COMPUTER

INDCT 1 OR Y

- Complete data for z =choonl district using the model sheuld
be contained in a user form (Appeundix B) which has been properly
fitled out. It is assumcd that the values of the program constants
(wmghtmé 1ax_tol s, I\ldr}\ow matrlc( S, regressue coeffncmnts re-
'Lalmn dropouts and truancies with achieve ‘ment levels, ctc. ) are
.scl from prlor information, The degree to which these constants will
cha.n ge is not known from school district to school distr ict. They .
m1ght chancrc duc to rcg1011a1 (hffcwnces For example, state laws
controll" ng mnnmum dropout ages diffcr. This affecls the conslants
which relate dropoul ratés to achicvemant s a function of grade. .
Changes in paramctcrs ‘of this type are discuqqéd in Appendix C.

. The varlous entrlcs in the user form must be rclated to the
da.ta files of the program. FYor ,c‘,\:_unple, information about a service
bung new must be s‘tmx,d in the file called NEW. Table A-JT shows
the connections between the uscr forin entrics and the program files.
Each file has a related question which supplics data for it, From
thc model oper ator's po:nt of view, fiics,are di.\{idc‘d into three

. d slmcl typv“

1) files are thuumg onl) a transfer of data, or a
'translatlon of a Yeg or No answer mto 1or 0;.

.Z)" fllcs ruqulrmg ‘that the data be scalcd between
0 and 1; :

S3) filus‘ rcqu.iring other cumputation. '

~The formal of cach fllcs is dlscuqscd in appenrh\ D. I)pc l fllos ) '.
,‘ﬁecd quauhncs tr ansfcrxcd from the user. form to 1he files accordmg"‘
to the spLqu( d fo;nnls, \-'nh no inté rv(mnu cﬂnuhlwna ' Huy
ar¢ rather <tra1ghlfo:ward and 1oquirc no furlhcr discussion.
Type 2 files do ruqmro calculations.” Thcsq dCa(‘ ribe lhc
strengths of the « ompoucnts of the comp(,nqatoly cducallon programs
cither programs presently in cifect, or proposcd programs. FEach

of these variables must be scaled to a value belween 0 and 1. FEach

O

LRIC - y £ 130
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LINKAGE BETWEEN-

1

Fi]k‘,

Name

LLASTI
« - . - grade previous to IN-

SRVICS

REL

NEW

FREE

PARA

SPACE

SBUDGT

SIIOURS

SDAYS

SWEEKS

Di1sS

RECEN

TCHEXP

TCHRS

TTEXTS

TABLE A-II

COMPUTER FILTS AND THE QUESTIONNAIRE

M caning
Number of students in

YEAR

Number of scrvices

Relevance of services
to disadvantage factors

Service new or not?

Scrvice free or not?
(Always free for Titlel
programs)

Number of para-profes-
sionals /student

Space per student
Dollars p'c-.r student

Hours per day using
service

Days per week using
scrvice

Weeks per yecar using
service

Students' disadvantage
faciors

ecency of curriculum
material

Average teacher exper-
ience

Teacher /pupil ratio
Text/pupil ratio

129

Matrix
Dimensions

student type

siudent type,
grade

type, scrvice,
disadvantuge

service, grade,
type
scervice, grade,
type

scrvice, grade,
type

scrvice, grade,
type

scrvice, grade,
type

service, grade,
type

scrvice, grade,
type

service, grade,
type

af
test, grade
test, grade

test, grade

test, grade

test, grade

191

Questionnaire
Reference

1d,5h, 51, 53,
5k, 3g, 3h

5a, ba
50, 6k

5c,b¢c

5d, 5h, 51,55, 5k
(1 d

5e, be,th, 51, 5}
5k

5£, 6f, 5h, 5i, 5j,
5k

51, 6h

5m, 6i

5m, 6j

4a,4b, 4c, 44, 5
7a, 8c

7b, 8d

¢, 8¢
14, 8¢
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File
Type

W NN YN NN VY

File
Namc

DESKS
TCHBUD
CTHRS
TCHDYS
TCHWKS
INGLEV

PPINIT

STATIN

INIT

SINYEAR

{Test

L TABLE A-I1 -- Continued

- Matrix

Meaning Dimensions
Desk/pupil ratio test, grade
Instructional budget test, grade
Hours /day instruction test, grade
Days/weck instruction - test, grade
Weeks /ycar instruction test, grade

Grade level achicvements test, grade,
in grade before INYEAR type

Percentages of students test, grade,
over and wnder the threeh- type

old score in the grade be-

fore INYEAR

The achievement gains per test, lype
year

Number of grades tested, --
number of student {ypes,

initial grade of the Titlel

program, the test norms

for cach grade tested

denotes the first grade in-which the
Title I program is in effcct

the test catcgories of the achieve-
ment tests administered. Two cate-
gorices are presently allowed : scien-
tific and non-scientific,

130 12

Questionnairc
Reference

Te, 8g 4
7¢, 6h

7g, 81

7h, 8;

71, 8k

2a,2b, 2¢, 24,
2e, 2f

2g, 2h, 2i,2j

2k

1f
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¥ach variable is assumed to have a minimum value helow which
the reduction of the Title I proegram component liss no lessening
eflect on student performance, and a maximum value, above which an
increace of the Title I program component has no further beneficial

\

clfect on student performance. The value of the variable is computed
by:

Variable = —value - (Min Value)
: (MaxValue) - {(Min Value)

For example, FARA contajns the nunbers of para-professionals
associaled with the various Title I service componenis. Suppose that “he
service being considered is a heallth scrvice, and thf the para-profes-
sionals are nurscs. Suppose further that the proposed Title I program
has provision for three nursecs. The minimum number of nurses is 0,
Let vt choose the maximun number of nurses to be twelve., Beyond (hat
value, the school system is considered to be overstaffed with nurses,
and adding morc has no bencficial effect.  The variable scating is calcu-

lated as:

™
J

Variable = -l;:,'—_ -,

o0

This proposed Title I program, witha linear measure of program magni-
tude, has gone onc-fourth of the way toward satisfying the school system’'s
requirement for nurses. Since tne selection of the minimum and
maximum values of the variables i& left to the model operator, His
familiarity with cducational processes is important.

A lincar mcasure has becen chosen here, but the sophisticaled
user could ¢mploy non-lincar measurvs. For cxample,
if he decided that three nurscs would be so overworked and ineflicient
that they would be only stightly better than none at all, he might decide
to enter the value .1 into PARA. However, if no ietter information is

available, a lihca~ measure scems to be a reasonable choice,

131 : 173



Note that all Type 2 variables describe the stfcngtha of the Title 1
‘ program compoﬁcnts. Tyi:ve 2 variabte.‘s' deseribe the characteristics of
the student population in the grade immediatily before that in which the
Title I program takes cffect. All of the informuotion for filling the Type 3
data files is contained in the Student Record Sample Questionnaire (SRSQ)
of the User Form in Appendix B. There are four Type 3 files. They
are: ’ '

1) DIS - The percentages of students having ci.ch of the six
factors of disadvantage described in Chapter 111 4. This
computaiion i~ clraightforwverd and bas been deseribed in the
SRS,

2) INGLIV - The average grade level equivalent achicvement
in each tesl category of cach student type in the grade inunediately
preceding that in which the Title 1 program is first applied. These
computations are also straightforward sampling and averaging pro-
cedures and are described in the SRSQ.

3) STATIN - The grade level achievement rates in each achicve-
ment test calegory in the grade preceding Title T application. Thesc
nwubers are obtained frem the SRS The change ia grade cquiva-
lent achievements per year is the required quantity., This is oblained
by subtracting two consecutive achicvement test scores for each stu-
dent sampled, and dividing by the number of years between the tests,
For example, if student A had test scores in Math of 3,1 and 5. 6 in
years 3.2 and 5. 8 respectively (Titde T bheing applicd in grade 6), his
achievemont rate is:

Rate :%-%—E-%-:

[
ol

=, 96

™~

These 1ates caa be averaged over all students of the student type
being considered, .

4) PPINIT - The percentages of students of cach student type

whose test scores are above and L:low the achicvement threshold .

-
Y
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(Sec Chapter III.: 5)for the combinations of achievement test
categories. For example, if the threshhold is the national norm, it
would be the percentage of students who were below in both English

and Matl categories, the percentage who were below in Hnglish

but above in Math, the percentage who were above in English but below
in Math, and the pereeniage who gcored above the norm in both subjects
(in the order shown). This process is again a simple calegorizing
of members of the sample in the SRSQ; i.e., counting the members in
each catcgory, and dividing by the tolal number,

After these compulations are accomplished, the variables should
be in the proper {orms to be input to the data files, There will be several
groups of information, one group for the base line case (without the pro-
poscd Title I Pregrams) and one group for cach of the proposed compoensa-
tory cducation programs. Some files will not change from basc line to
non-base linc runs; ¢.g., DIS - the percenmages with cach disadvantage

factor.

TASK D: ENTER THE BASELINE DATA INTO THE COMPUTER I'ILES

To accomplish the base Wing ran, all of (hie files in Table AL
must be filled with base e informeation. The formats and cxact con-
figuration of cach file is shown in Appendix D, the operator must call
cach file to be filled into the time sharing computer memory, fitl or
change the file, and sforc it again into permanent storage. The scquence
of time sharing conmands which acrcomplish this is described below.
Statements printed by the computer arc underlined, while those typed
by the opevator are enclosed in quotation marks.

"oLLD!
0. 1. NAME -- "PARA" {or the appropriate file)
READY '

(At this point, the data can be entered following the formats described in

Appendix D, e.g. )

1000 § 1 0.25 0.30 0.12"
"2010 1 2 0,30 0.85

{etc.) .

132
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"SAVEY

READY

The computer is nowready to acceptl the conunand "OLD' {o initiate the
scquence again for the next file. After all the data files arc fitled in
this manner, the modcel is prepared for a base line run,

Base line runs are necded only once for a particular school sys-
tem if the only changes {or sub:ﬁcqﬁcnt runs are in the files containing
the strengths of the various compensatory programm components. I any
change is made in the program constants or in the student body charac-
teristics, another basc line run is necessary,

A basc line run {ills the files OLDY, OLDC, aud OLDSER, which
are basc line values of the impedence, instruction, and service respea-
tively. If it is desirved to save the resulls of a basc line 1un for later use,
it i sufficient (o saveonly these three files. Reading theny back into the

files is eguivalent to mwaking the same baseline run,

TASK E: MAKE A BASELINE RUN

After the base Yine values of the prograin componenta heve been
placed in the files, making a base line ran s simpily & maticr of ruaning
the program. The file containing the initial section of the srogram is
MAIN., If this file is called into memory and run, it will call all subse-
quent programs, and slop after the finat oulput. The only operalor inter-
vention requived is to tell the program if the run iz base line or not. The
computer will print
IS THIS A BASE LINE RUN? 11F YES: 0IF NO

2t

The answer is onc in this casc, a basc line run. The exacl sequence of
instructions which start the program is as follows:

"oLD"

OLD ¥ILE NAME -- "MAIN"

READY

IIRUNI‘ . . [

' 13 136



TASK F: ENTER THf PROPOSED PROGRAM DATA INTO THE COMPUTER -
FILLS Tt MPUTER

1his task is accomplishad in the samec manner as Tashk D, the

difference teing that the data input is non-base line data. Sec the des-

cription of Task D for the details.

TASK C: MAKL A COMPUTER RUN FOR THE FPROPOSED PROGRAM

This task is accomplished in the same way as Task E,
except that the operator types 0 instead of 1 when computer asks if

the run is base line or not. See the description of Task K.

TASK H: REPEAT RUNS FOR AL, PROPOSED PROGRAMS

Each proposcd Titte T Pragram implies changes in «ome of the
variables describing the strengths of the program components., Tasks ¥

and G must be repeated for cach of the Title 1 programs being considered.

After the program has been run for cach of the Title I programs,
and for the base line case, the administrator can compare the outputs to
weigh changes in operation and funding against the results which the model

estiimzates and projects in the future.

ERIC
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APPENDIX B

TO THE SUPFRINTENDENT

After you have completed your share of thesc forms, and
the Office of Educaticn has analyzed them with the help of comiputers,
you will be able to evaluate the effecliveness of any compensatory
or instructional improvement programs- you contcimplate adopting
under Title I of the Elementary and Secondary Act of 1965 (as amended
in 1967), with much greater accuracy and detail than was previously
possiblé. » '

We have made cvery cffort to make the questionnaire as pain-
less and rapid as possible for your office and the individual school
offices to fill out, while providing the degree of detail necessary far
accurate analysis by computer. For your convenience, we have
organized step-by-step instructions (beginning on the next page)

for finding and {illing in answers to the quoslions.  Plaasce, follasw

Some of the informalion can "¢ filled out immediately on
the final sheets that are eventually to be returned by us (these arc
all on blue papery, Yoaa can complete all additionad infoenytion re-
quiremeants by sarding out sub-questionnaires (while paper and pholo-
copies of some pariially-completed blue shecets) to selected schools,
compiling the results, and copying the final figurcs on the blue shects.
The Superintendent's Office should be able to complete the
blue master questionnaire sheets--both questions which are
imiediately answerabte of data from: selectel +chools-- in a total
of one man-duzy or less, compilation if adding and photecupying
machines ar: available, Each sclected schiool can camplete the
work on the white and photocopies sub-qucstionnajre sheets in about

the same time.

- . 18



SUMMARY AND INSTRUCTIONS FOR USING
THIZ EDUCATIONAL EFFECTIVENESS QUESTIONNAIRE

Summazry

The questionnaire requires - information {rom {ive differont sources in the
schonl syster:
BLUE
QUESTION; PART.

1. The superintendent's central school
oftice should have information in proper

forin for questions,. . . . . . . . ... 1: a,b,¢,a
= Group L.
2. The superintendent's judgment, and
that of his advisors, provide informa.- :
“tion for question=., . . . . . L. Lo .. b6:a,b,¢,d,¢e,f,g,h,4,44. %
8:a,b,c,d,e,f, g, h,i,j,k = Grevp 2,
3. Fach school in the di=trict should
have information in propor form 5. g
for questiois. « v v L v e e e e e e e 7:a,b z,d,e,f, g, h,i = Group 3,
4. A bricf survey of teachers in repre-
sentative schools will provide informa-
tion for questions, + . v v v 4 v 4 e v . 5:a,b,c,d,¢,f,h,i,j,k Lo = Group 4.

5. A small stalistical sample of pupil
records in representative schools will

provide information for questions. . . . l: e, f
2: a.b.C;d.C.f.S:]:i.j
3:a,b,c,d,e,f,g,h
ia, b, o, d, ¢ : Group o,
Groups (1) end (2) con be filled oul b 1he suporintoadont, Tis cdoicors a-d L

fice immnediately on the blue mnaster sheets. Foi the other throo groups 16 s necosson
to choose represcentative schootls and sond whitce sheets and photocopies of partially-
completed blue sheets to themm, They can fill out group (3) nmumediately, Group (4) re-
quires each selected schonl toconduct a small survey of tecacher judgment, and Group
(5) requires a small sampling of pupil records, Answers from the various represent-
ative schools.are then averaged and compiled, and the results are entered on the master
bluc shects, This completer the questionmaire, which is then retwrned to us,

Instructions
. The Superintendent's Office should fill directly onlo the blue sheets in answers

to Group (1) questions, plus any ¢ther questions it can answer from its files.

2. The superintendent and his advisors on compensatory and instructional fiimprovement
programs should meet and {ill in answers to Group (2) tegether. Each proposed

ERIC
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program nced not - be listed on @ separate copy of Question 6 or 8. Ten copics
of cach arc provided . l1f more prograins are to be evalnated, simmply photocovy the
sheets for as many as arc desired. Each set of answers should be nuimbered
for future reference where indicated.

3.  The superintendent's office should {ill in the "Condensad Quentiors 5 and 6 cheeis,
This involves copying the services listed in question 5 and 211 the versions

of question 6, taking carc to list, just once, all of the scrvices used in the various
programs, filling in no other blanks, ' o : ‘

4, Representative schools should be chosen to answer the remaining question
according Lo the instructions entitled "Sclecting Represeatative Schools. !

5. Partially-complcied questions 1, &, and 6, and "Condenscd Questions 5 and 6"
should be photocopied with enough duplicates for all schools (sec below),

6, Each school should be sent the following iteins in the follewing numbers:

introductory letter

photocopied partially-completed gquestion 1
pholocopied partially-completed question 5
photocopicd partially-completed question 6
photocopicd "Condensed Jucstions 5 and 6"
bLlank question 2 (white)

blank question 3 (white)

blank question 4 (white)

blank qucstion 7 (white)

"Conducting and Comipiling the Yeocher Survey”
"Conducting and Compiling the Pupil Record Sample
12 or 24% Pupil Record Sample Questionnajre”

— et et et et O8N P e s e

Note that no blae sheets should be sent out to schools; they arc master copies to be
kept by the superinfendent's office,

7.  ATter the schools have returned the complelod sheots) results {or cach gues-
tionn should be compiled, using the instructions entitled “"Comnpiling the School Questions, ™
Then these final figures should be entered on the blue master questionnaire,

8. The completed blue questionnaire should then be sent to us for analysis.

NOTE: You may find that some shecets do not have enough vertical space '~r all your
inforination, Simply add as many sheels as necessary, aud continue with {he same
placement of columus.

% 12 for junior high and scnior high, 24 for clementary

O
ERIC.
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SELECTING REPRESENTATIVE SCHOOLS

The questionnaire kit includes materials for sampling nine schools
in your district (threc clementary, thrce junior high, and threc senior
high). If you have all three levels of schools, you should seanple no less

“then nine. Sampling less than three schools per level may produce less
accurate information than is desirable for the analysis. You may sample
morc if you like, simply by photncopying additional sheets. " ‘

The following steps give a "scleclion procedure' for choosing
schools thal accurately reflect yowwhole school district. If the district
is too small to apply these tecliniques directly, choosce schools from a
wide range of incoimes and locations, but with threc elementary-junior-
senior ''clusters. 't The schools in each cluster should be in the same
geographicnl area, ‘ :

1. List all the senior high schools in the district, Then
eliminate schools that are considerably above or below
average sive.

2. From these, choose the schools with maost compensatory
scrvices already provided or, if fuw are provided, where com-
pensatory scrvices arc most nceded. A good number (o choose
is fiftecn in a large district.

3. Arrange these schools roughly in order according to the
part of tovwn and parcents' income bracket. (Usc the table on
the next page, if it is hedpful.) Then dcosge'thie top {our, four
from the middle, and the botlomn four.

4. Now rcpecat this procedure for elmincntary and junior high
schools., ' ‘ : - B

-

5. Take the four tep schools for cach level aud sciuct one
froia cach level ta mal.e o "cluster” of thvee reasonably closce
logt:fl;f Y.

6. Do the same for the bottom four, This '"cluster" should
be as far away gecographically as possible from the "richer"
cluster.

7. Finally, do th= 'same for the "middle" group, again trying
to locate this "cliter'” as far away from the other two as
possible. )

The nine schools choscn by this method should give a good indication
of the general condition of your school district.

O
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ERIC

Aruitoxt provided by Eic:

- Letter of Introduction to be Sent with Questionnaires.

to Each School Principal

Dear Sir:

Your school has been chosen by the Superintendent's Office to participate
in an evaluation of various programs which are being considered by the
Office of Education for adoption under Title I of the Elementary and
Sccondary FEducalion Act of 1965 (as amended in 196T),

You can contribute to this evaluation by supplying information about
your school for a questionnaire which the Superintendent is required to
submit. The Office of Education has atlemptled to make your part of
the questionnaire as shorl and simple as possible. However, a cerlain
degree of detail is necessary to insure accurate compuler analysis.

Some of the informalion may be filled in imraediately. The rest may be
obtained by a survey of a [owv teachers in your school and from & sapling
of your pupil records and averaging a few important deteils. Yor your
convenicnce, step-by-step instructions have been included beginning on
the next page.

1If you have an adding imachine at your disposal, you should he able 1o
complele thease questions in onc man-day. PPlcase follow inslruclions

piccively and in the order which (hey anpaay!

Sincerely yours,



CONDUCTING AND COMPILING THE TEACHER SURVEY

With the materials you have reccived from the Superintendent’s Office
you should find the following:

4 copics of "Condensed Questions 5 and 6"
1 copy of photncopied, partially-completed "Question 5"
1 copy of photocopied, partially-completed "Question 6"

These are to be uscd to survey four teachers and various special service
aides in your school for their opinions of existing and contemplated new
prograins.

Choosc one mathemaltics teacher, one science teacher, one Ynglish teacher,
and onc history teaciier. They should be famitiar with the school's facilities
and have considerable teaching experience. Department heads are ideal if
they have been al the school several years; bul if a department head is new,
it is better to choose a teacher who has been around longe-,

Circulate "Condensed Questions 5 and 6" among all paraprofcssionals who

are actively involved in the exlra-instructional scrvices listed on the

question sheet.  This includes counselors, recreational aides, dielicians,
nurses, special aclivities leaders, librarians, tcachers’ clervical aides,
assistants for physice'ly handicapped students, school~hoime liasons,

spccia’ facilities carclakers and operators, cle. Have cach person fil)

out the rows of blanks on the sheet which applies to the service he is asscociated
with,

Telie "Question 5" and "Question 6" asd fi11 them in using stinpte oveconoes of

the pareprefessionals’ wnsvors on "Condensed Questions b eud o,

This completest the teacher survey.

-
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Aruitoxt provided by Eic:

CONDENSED QUESTIONS 3 AND 6

a. list compunsatory scrvices
currently offered (counseling,
free lunches, anything not
related to instruclion or to
contemnplated Title I Pro-
grams.

b. Enter numbers
of grades in
which service
is offered.

e e e e e e —— e ———— e

e - it e e g e e ]
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c. Is the.
scrvice

new ?

.d,

Enter th?

nwribor
of para-

Fnter amount
of space used
for service

c,

Enter total
number of
students

£,

Break down total nminber
into numbers of race and
farmily income, as follows

g. None-white

profcssion- {sq.ft., no, participating under

{ als associ- of classrooms, in scervice $3, 000
ated with etc. )
scrvice :

O, R SO S T e e e

i
() T
Q .
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"Amount of time typical parlicipant

. spends on service,
h, Non-While, i. Whitle jo  White, k. Iours 1. Days m. Weeks
$3,000 under $3,000 /day Iweek /ycarx

or over $3,000 _or over

g e e o i e ad  —— e —m

- — ~—
— N —

— .
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Enter disadvantage(s) tnat each

service is specifically designed to help
compensate for, by this code: (0) - none
of these; (1) = family poverty; (2) = par-
ents' low level of education; (3) = physi-
cal handicaps; (4) = broken family situa-

~tion; (5) = whole - class ach. lag; (6} =

individual achievement lag,

145
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CONDUCTING AND COMPILING THE PUPIL RECORD S.AMPLE

With the materials you received from the Superintendent's ffice should
be included with the {oliowing: -

1 - photocopied, partially- complet-.d “Questxon 1"
6 " blank "Question 2" : . :
1 blank "Question 3"

1 b)ank "Question 4"

12 or ”Pup11 Reccord Sample Questionuaire! (PRSQ)

You will f1le tncse in w1th information from your files about your school's student
- *body. : -

Some of the informeation can be filled cut immédiately from your records,
as follows: ‘

1. _ Fillin question (1d) for each'grade in your school,

2, Fill in question (1{) for each grade in your school from records of standard-
izcd tests for as many as 6 tost sets,

3. Also from these records, fill in (2a), (2b}, (2¢), and (2f), using separate copics
of Question 2 for each test set, one of which must be for the first-grade cntrance
test set,

4, Fill in question (4e) by looking up achicvements for each class section to fird
which arec achieving 5/4 or less of their grade level and adding up the total num-
ber of students in all of these achievement-lag classces,

The rest of the informution rust be guthered by surapling filty pupil recovds from
- your files, It is assumed that the stvdent records contain at least the following infor-
rafion en oneh studant:

race
family's income
achievement test scores and perce. -tiles

for cach test set indicated in question (1j)
approximate parents' level of education
indication of physical handicaps
parents' marital status .
indication of truancy or dropout status

If any of this information is not given, eithar cstimate it for {42 finalficeres ard av-
’ - >
erages, or make a note and explain on a separzte shect, )

5. To choose the student sai.n.ple, first take the number of students in your school
and divide exactly by 50, "Call the result "T.;" Round T off to the next higher whole

( - %12 if your school is junior high or senior high, 24 if elementary-
w - :
' O “ . ' . L ’ L ’ .



number and czll this' result U, " Now go through the sludent records for the whole
school and take out every U™ record, going in alphabelical order, This group of
. records is the sample.

b. Next separate the records jnto one pile for cach grade in your school. Then
separate cach pile into two piles, one for white and the other for non-white, Finally,
scparale each of these piles into two piles, onc for family income under $3, 000 a

_year,-the other for $3,000 or over. You should now have four piles for each grade,
as follows:

White Non-white
over $3,000 under $3, 600 over $3, 000  under $3, 000,

Grade-- (pile) (pile} (pile) (pile)

Grade-- {pile) (pile) {pile) - (pile)

Grade-- (pile} (pile) (pile) (pile)

‘ ) (etlc. )

7. Fill out a PRSQ for cach of these piles, making sure to compute the sum and
averages ai the boltom of some of h‘-lc cslvmns. .
&, Group togeihier all four PRSQ's {ur cacl grade separately, Add up the nunbers of

sample students {(N's) for all types tog.,ci‘ncr in cach scparate grade. Entcr the results
in (lc) for each grade,

9. Now re-group all PRSQ's together for cach of the four race-income types separ-
ately. Add vp and average the scores 1oy each test sel for all grades togethesr in cach |
sepirate type. Fnier those in {29) dnd (Z2¢) for cach race-income type.

10, Kecp the PRSQ's grouped by race-income type. Add up the numbers of mAvE,
mBvA, mAvA, and mBvB students, for all grades together in each separate type.
Enter these sums in (4g), (2h), (2i), and (2j) for cach race-income type.

11. Keep the same grouping. Add the numbers of dropouts, for all grades together
in each scparate type. Enter these sums in one of {3a), (3b), or (3¢c), dcpending on
the level of your school, for cach raco—income type.

12, Repceat for truanls, and enfer the summs in one of (3d), (30), or (3f), dcpending
on the level of your school, for each race-income type.

13, Add and average the "I N" entries, for all grades together in each separale
type. Enter these sums in (3g) by race-income Lype.

14, Enter the number of students in each socio-econemic group in (3b).

15, Likewisc, add the numbers of parcnts with elementary school education or less,

for all grades together in each separate type. Enter this sum in (4b),
() |

O
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16, In the see seay, add the folloving itonie for all geades in cach
scparate type and enter the suins as follows:

Nutoher of students with phyrical handicaps, oo, (4¢)

Number of students wTore prrents are diverced or
senarated. e ii et seeii ittt aeanaas e (dd)

Numiber of students whose scores on one or niore
achievement {estl were 3/4 or less of their school
grade numbers Lo, e ettt e LD

This completes the pupil record sample. When this and the teacher
survey arc both complete, pleasc return to the Supcerintendent's Office
all sheets of Questions 1, 2 (all of them), 3, 4, 5, 6 and plus any cxplenatory
notcs yvu have made.

Thanl: you for your paticnce.

Q .
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FUI L, RO SAMPLE QUESTIONNALIRI Grade __ (Over / Under) $3, 000

Studeats' codes Test set et entrance to Test set given here in Test set given here in
gaoade 1 gooGds . month . grede _rmonth

MATII ENGLISII MATH "ENGLISIT MATH ENQGLISH
) N i) v Ry “t o) gy
NN B g SR Y o g o |7 o I o |7 %
4 28! 1o [sa I’ 34 Mmoo - M o 34 & L a0
8 ‘..o.. 8 R 8 rqc, 8 qr_\ o | a o) M £y

- - - - [3) - [3) -
v o w los n (o< w fefl v Jof v |08
. g >~ :"ll“: >~ >~ 2o~
C\-—c J Comi ™ [o] — O -t O ot 0o

O o .0 .0 ¥al 0
o2 o 2 [ o = [r& 2 U
wy O w— 0 t4 O - Q ey O v O
eed 3 ord PE; o v-Ui ot ra erd '-E; ot ,-a(
< .0 <A <.a <.a ¢ 2 <.

No. of students -~ Sum Sum Sum Sum Sum Sum

N = S = S = S = S = S = S=
NxT-= . S/N = S/N = S/N = S/N= S/N = S/N =

F T C . mAvD mBvA mAvB mBvA mAvB mBvA
. mAvA ___ mBvB “mAVA mBvDB mAvA mBvB _



(Whate f Non-white)

Test set given here in Test set given here in Test set given here in Enter Enler the nur
crode __monzth ~grade _month ___ grade _month Hpn bev of thmes
LT N T — " if e olidant
MATEH ENGLISH MATH ENGLISH MATH ENGLISH . the stvdent
T - _ - dropped  woas truant
1 - o o w1l — T out lact year,
3) 3) haBRY 3] 3] 3] '
o e :)‘ ) - o Sa o S l o e 8 -
TYIN s oo L oo XU (e IS - © e
o |78, o |7 & o |7 & o |78 o |M& o M2,
3] . O |- o |- o |- 0 |- o | =
v jo.g v {o.k w o« n |oE wojo.g .. w o4
b > > ¥y > & > W s e
o= ot~ o > 0 — o ™~ o
o ot Q 7 e aQ~ Q
&2 s B W2 <2 & 2 Q& B
- O vy O - O w O wy O %t O
el Pa i VE; o4 l-c-; o a—c-; oo ra ot IE,‘
< 2 4 .0 < 2 < 2 < 2 < .0
J
J
[
i
:
v
Sum Sum * Sum Sum . Sum Sum Sum of  Sum =
' : " . ropouts = S/N =
= S = S = S = .S = S = _drop SIN=__
S/N = S/N = S/N = S/N = S/N = S/N =




Enter est,

——

Enter TTlII Enter Illll Enter lllll * Enter ”1” if
fa Cly if parents!' if phys- 'f parents any test was
tncomne have elem, 1ically han- divorced 3/4 or less
..—ed, orless diceppzd - .or separ- of grade level
ated when given
| —
Sum Suin Sum Sum Sum
s ' '
SIN = ) :
O
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COMPILING THE SCHOOL QUESTIONS

-‘When you have-a set of seven completed white questions from each of the
selected schools, it is a simple matter to average the results and enter
thein on the blue master sheets.

First, go through each school's responres and check to make sure that

all questions that should have been answered are filled in, or noted with

an explanation, Those questions arc thosc in groups 3, 4, and 5. Anywhere
an answer has been lefl out, make a note on a separate sheet, so that you
can contact the school if necessary. If onc or two schools omit a particular
item that is filled in by all the others, the final statistics will still be

valid; but if morc than this omit a question, they should be culled and some
estimate should be made of the information.

Next, gather together all the schools' replies to cach question separately,
so that you can tabulate each question as a unit,

Add up all the respuenses to cach blank and then toke the average, making
sure to divide by jrst the number of schools answering the question. Then
enter the averages on the blue master shecets. A convenient way to do this
is to cnler the undivider suins and their divisours on the spare guestionnaire
provided. Then, as each division is perfo:med, the final answer can be
entered on the blue sheet and that box crossed off the spare.

This complele the Educational Effectivencss Questionnaire. Simply aeud us
the master blue shects completely filled in.  Our analysts and computer will
begin work on the questionnaires as soon as we receive them, and we will
send you results as soon s poszsible within threo weeks.

Thank you for your paticnce.

O
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QUESTION 1

—

E

List each grade in the school district.

RIC ~
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BLUE

a,
- For each grade, make a check {/) if there aro any .
compensatory programs in effect for that grade, ' b.
and an '"x" if not. '
Make checks in the same set of boxes checked in
b, and then add checks in boxes of years just pre-
cedmg those checked inb, Putx's m the remain-~ c.
ing boxes, -
Enter the total number_of students in each grade T
in fhe school d1st11ct d.
I:..nter the number of students in the student ‘
sample, for each grade . Coy €.
. . )
For first grade plus each grade checked in ¢,
cnter "x's" far grades in which no standardized
verbal and/or mathematical tests were admin- £
istered, and enter the number of the month in ’
which such tests were administered,
Placc a check in boxes beneath boxes
in which checks appear. Now place
a check in any box immediately to the
Ieft of a checked box. Now place X's
in remaining empty boxes.
O




BLUE




BLUE
QUE_STION 2 :

NOTE: Pleasc fill out one of these forms for cach test set indicated in question 1,
part{, starting with first grade, going on to the next test set, etc.

“a. ‘Name of type of test: _

“~b;+ Grade: ' ~Month; -

- ¢, If test gives only one score,
combining mathematics. und

1) English use boxes for ques- , Non-white Non-white - White. . White.
© . tion (d. } and check here. under $3, 000 or under $3,000 or
$3, 000 ~ over $3, 000 over

d. Enter average scores on
mathematics section, for
each income-~race type, ‘
If possible, use grade d.
level equivalent scores, -

€. Enter scores for verbal ; - -
scction. If two sections
scored separately.

f. -If.grade Ievel equivalent scores were not used, check here and please include
~with the returned questionnaire the conversion method for finding grade level
[ ] equivalents.

g. Entcr number of percen-

" tage who scored zhove the
17th percentile on the

i .aathematizal and below
it on theEnglisbscections,

g.

h. Enter number or percen-
tage who scored above the
.. ~ 17thpercentile on the k.
. Englishand below it on the
mathematical sections.

i. Enter number or percen-
tage who scored above the
17th percentile on both  1i.
sections.

j. Enter number or percen-
tage who scored below the
17th percentile on both  j.

seclons.

k., Enter the achievement
( \ rates (grade levels/year)

N C e
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QUESTION 3 : : : BLUE

Non.white Non-white White White

- -runder - $3,000 or under - $3,000 or
$3, 000 overy $3, 000 over

a, Entcr number of
' dropouls from a.
elementary school.

b. - Enter number of o = -~ ——
dropouts fiom
junior high school, T

¢. Enter number of ) - e
dropouts from ' : '
senior high school c.

¢, Fnter nuniber of -
truants in elementary d
school. *

¢, Enter number of -
truants in junior €,
high school.

f, Entc: number of -

truants in scnior

higl: school, f.

e . —— - — el L

g. Enter the average income
of each of the four groups
listed. £

h. Enler number of students
in each group,
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QUESTION 4

()
O

ERIC

Aruitoxt provided by Eic:

Enter the number or
percentage of students
whose parents have

only an elcinentary schoois
educalion or less

Enter the number or
percentage of students
who have physical
handicaps,

Enter the nurmnber or
percentage of students |
who have less than two
parcnts at home,

Enter the number or
percentage of students in
classes for which the sver-
all class average on
achievement tests is

only 3/4 or less if its
school grade level,

Enter the number or pee-
centage of sludents whose
SCOYCsS 0N 0)C o INore
achicvement tests were
only 3/4 or less of their
school grade level,

Non-White

BLUL

Non-Whitce Whits White
Under S3000 under $3000 or
S3000 oY over $3000 over
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QUESTION 5

a. List compensatory services
‘currently offered (counseling,

, free lunches, anything not
related to instructions).

b.

Enter numbers
of grades in
which service
is offered,

BLUE

©
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¢, Is the
service
new?

d. Enter the number of
paraprofessionals
associated with

service,

BLUF

¢, Enfer amount of

space uscd for service
{sq. ft., mumber of
classrooms, etc.)

A

O
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Aruitoxt provided by Eric
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Enter totai g.

Enter total

BLUI

Break down total number into numbers of students by

budget of rumber of race and family income, as follows:
service students PAYT b, Nom-white 1. Non-white j. White, k. White,
.1c1p’a“1ﬁ1‘1\gp under 53000 und<y $3000
noseriice $3000 or over $3000 or over
b,
" —t—
3
-
3
L Y
T \‘1 '("" L - SrTTee YT o o N - = — . -
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Amount of time typleal prrticipznt
spends on service.

BI.,UL

Enter disadvantaygceis) that scrvice is
‘specifically designed to help compensate for, by

1. Hours . Davs Weeks this code: (0) = none of taese; (1) = family poverty;
[day “Jweek [year (2} = parents' low level of education; {3) = physical
: ) handicaps; (4) = broken femily situation; (5) = whole

class ach. lag; (6) = incdividual ach, lag.

()
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Program jumber

QULSTION 6
{(OQ.z2 {or each
Program)

BLUE

(Fill out one form for eich contemplated pregrarn of services;

after a row of blanks hes been filled out describing a given sirvice,
that service can be used incther programs without recopving the
row of blanks, ) )

b. Enter numbiers

a, List the services making c. Would the d.  Lntar the
-up one contemplated pro- " of grades for scrvice be ) n'vrr{‘aer of
gram which might be adopt- which service entirely pér'-‘pro
..2....ed under Title L. -—.-would be offered.  .poy0 -fessiorals
1o be asso-
ciated with
service
A
1
- ]
- \) ) L]
ERIC * BT
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e.»-ater amount
of space to

f.Enter total
budgel of

Enter totzl
number of
students

PLUL

Amount of tizae typicel pﬂkmlpam
spends on sevvice,

h., Hours {, Days j. Weoks

bec used in praposed 5
-service (sq. ~service, to partici- fday  [week [ycar .
ft. , no uof class- : : " ‘pate in scr- : s -
roorns, e¢tcg), vice, .
SRR - ———- R e e
o e . e e s e . e e —_———— e e e —————
o |- e - - RN RN
o . 164 ‘1_66




k. Enter disadvantage(s that
service is specifically designed to help
compansate for, by this code: (0) = none
of these; (1} = family poverty; (2) = par-
ents' low level of education; (3) = physi-
cal handicaps; (1) = broken family sitva-
tion; {5) = whole - class ach, lag; (6) =
individual achicvement lag.

) 165 - [“ i '
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QUESTION 7

i

Mathematics,
science, related
~¢gourses

Elem. 1 thr, 3
Elcm. 4'thr. 6
Junior High
‘Senior High
English, writing,

history, literature,
related courses

Elesn, 1 thr. 3
Elem, 4 thr, 6
Junior High

Senior High

(
ERIC -

Aruitoxt provided by Eic:

BILUL

a. Finter average b. Ernter averzge c.Enter arcr- d,

publication date current teach.
€1 cxperience

of textbooks

age number
of pupils par

Ynter aver- |

age numhar

textbooks pea

currently used, (years). teacker. pupit,

166

168
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BLUIL

e. Enter average f, Enter ave- Enter average clars time
number desks rage anuual Hrs. -. Days  Wks,
per pupil. © Inslructiomal’  /day Jweek lyear

Budget,

——— e e e N e e e

e B T Eaa

()
O
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Program numbeyr_ ' ‘ BLUE
QUESTION 8 Fill
{One for each afler

out one form for cach contemplated program of instructional revision,
Program) 1tein

a row of blanks has been filled oui describing a given change, that
can be listed in other programs without recopying the row of blarats.

¢~ List the instruction- b, Enter grades c, Enter average d.Enter intend- e. Enter intend-
.elated revisions mak-’ affected. publication - ed teache: e:z- ed number of
ing up ene contemplated : datc of text- perieuce, pupils per
-program that micht be -hooks to be . teacher,
adopted under Title I, used.
=] P e e T p— -~+-i~ {SPE —
|
!
() , i . _
. \‘1 . . . . I . .
| FRIC . e p e M e L




wter intend- g. Enter intend- h,
% number of - ed number of
textbooks per desks per
“pupil, pupil,

Enter intended
Instructional

™ Tl
hwdeel

ILUL

Enter ntended class time
i. Hours j. Days
fday fwecl,

"ERIC.
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APPENDIX C
CHANGING THE MODETL

The OECE model is bascd on the assumltion that the cducational pro-
cess can be accurately simulated using a finite number of analytical
variables. These variables have ccertain functional relationships among
themselves, and various parameters, or weightilig factors, control the
magnitude and sign_ of these relationships,

The authors recognize that in school systems with different environ-
mental conditions, -certain factors spzcified in the present analysis in the
model may affect the education of a group of students differcntly than is
presently indicated by the weighting factors of the model, In addition,
new educational and environmental factors may influence the students.

The user may then desire to change sceveral of the weighting factors, and

'possibly add new variables with respective weighting faclors. As the mode]

is presenlly programmed, it is easy to change the weighling fectors. The
method for doing this will be discussed below, The other type of change which
scems most likely is adding a variable in one of the ecquations, ¥or example,
if future rescarch shows that a teacher's age significantly affecis the por-
formance of his classes, then this variable shovld be a2dded in 1o the cquation
of teacher quality., (Subfracling voriables from the equations is a 1nuach

simpler process--simply sel its weighting factor to zero).

1. Changing a wecighting factor,

Weighting factors are discusscd in Chapter 111, A comprehensiva
list of files containing them is presented in Appendix 1Y, After deeiding which
file must be changed, and what the new values are, the file can be called into
the computer and changed. The user-coemputer dialogue should look as follows
{computer statements are underlined, user statements are enclosed in

quotation marks):

IIOLD'I
OLD FILE NAME -- "(File Name)"
READY

"LIST"

170 . 7



(The contenst of the file are listed)

When the user has located the specific number or numbe.rs he wishes
to change, he must retype the linc or lines containing the numbers exactly
as they appeared before, exécept for those to be altered. The formates of
all of these files are presented in Appendix D, After the changes have been
mad@, it is wise to list the file once more, both for purposes of obtaining

“aclean. copy of the altered file, and for checking the changes to see if they.
"have been properly made. The file can then be sent to pezmanent storage.
The computer command sequence is as follows: '

"LIST

(The contents of the file are listed)

SAVE"

2. Adding a new variable to the model.

This type of change is relatively complicated, and causes changes in
several locations., The following {iles are affected:’

a) The vé.ria.ble file--a new one must be created,

b) The weighting coefficient file -- an extra value must be
added. (thereby changing the dimensionality)

c) The compuling sub-routine-~the statement in the relevant
sub-routine which computes the expression being altered mmst
be changed.

d) The MAIN Program--

i) the statement which reads the file intoc memory must
created,

ii) the dimensions of the weighting coefficient must be
changed in the statement which reads the weighting co-
efficient file,

e) The-$ FILE statement -- the new file name must be added,

f) The COMMON statement {in every sub-rouline)--the new variable
name must be added, and the dimension of the weighting factor
must be changed.,

Each of these changes (with the exception of a) is accomplished by calling

in the particular file, retyping the line to be changed, and storing the result.

The command sequence is:

e Lo iR



IIOLDH

READY

_(change thc necessary lincs)
IISAVEII ’

-+ Step a) involves creating a new file. The command scquence is:

VINE‘N”I

READY

(Type in the file information according to the format of a similar
file (sec Appendix D} )

NSAVE"

Step d) involves changing the dimensions of the variables in the read
statements. Most files are read by means of two input/output sub-routines- -
READ for veclor input, and READ 1 for matrix input. The dimensions of
the vector or the matrix arc present in the calling scquences., The exact
form of the calling scquence is described in the program listing of Appendix ¥
(See the listing of RVMAD, and READ 1),

An emparical way of offectng this [ pe of chonge i lo considoe vacicles
of the sainc type as thc onc being created. For example, if teacher age is
taken to be another variable in the calculation of teacher qualily, then ic should
be trcated in the samic way as tcacher experience (which appears in the same
formula). Reference to teacher age will occur in the same places as references
to tcacher experience. The weighting cocfficient will be the same, thoe stale-
ment in the sub-routine whichuses the variable will be the same, the ¢all to
the READ sub-routine to rcad teacher age should occur inmmediately before
or after the call to the READ subroutine to input teachers exper;ence, and the
teacher age file should have the sainc formatl as the teacher expericnce file,

.Chapter 1], describes the thcoretical structurc of the model. ‘ihe
dccision on which variable to add and where to include it can be made rcferring
to that section. The file format can be found in Appendix D, and tlic stops

involved in making the change are found in this appendix,

ERIC
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APPYRDPIZ D

]-'!_-(,(’.lv "‘! Coven” A A G

This appendix will pive detailed infarmation on procram struciore,
ovecrall flow, sub-routines and data files. The detail will be such that the
urer who is stadying or chanping the procracs atselt canou o thie app a0dis

‘as a rcference.

Program Structurc

The program ds written in the PORTVPAN Taaennce o (he Gerernd
prog : i

Fleetrie, Model 235 time sharing syutor, snd prograrson cd to e on the g

Csystem, The system ic characterized by the reletively s5000 Gooont of

corc storagce availalle to the user (approximiately SGou words by o dine
orientsdd flle wyutcan, ond Ly & tleiype wgt wecd Jor dnput /aupat. Tihene
fealures dictated the prograny structure. “ine prosram is chiradcterinend
by a large nwminber of Indexed variables, phran ctern, nnd conatante, foy
too vaany to fit into the reastrictod corel I ey, the tota) 5o 00, 0 W diagp
the variables, parmnctoerys, and constanty, s too Targe to fitinto the core.
This serious core storape constraint forced the ure of o Licearchosl wtorape
arran.p,(.‘mcn! for dati, and "chaining" for the Lrograms,

The nesbsection, Prosean Flav, poec vin o low <ot ol 1t
procv.an, Uhe oD ol son i Do e ca b b e e T
at the saume time,  The sct formis a lugical unit for running, since the call-
ing sequence among them arce iterative, i.e., they arce each called wnuniber
of times. The programs which arce outside the set are called only once cadch,
and arc therefore natural candidates for chaining. (The chaining process
emplics the core of the cesidest progran,, ond ¢l Lo the progrens chadn.
to. The latter proorera i then assernbled sond vans Thiv procer:s would e
very slow for sub-routines which were called aonodbe r of tines, vince i
involves a rcad from disc and a compilation cach time. )

There is too much date to all reside in core at the same tihme ar the
programs, The solution to this pinblem involved making use of the natural
cycle of the MAIN Program. Thg pregram loaps through its calceulation once

for cach gradce and student type. The variables and paramceters were stored

173



in files, cach having its own file. The files were broken into units (lines)
- of grade and student type. At the start of each loop, the program reads the

line associated with the grade and student lype of that parlicular loop, for
every variable. In this manncr, alar. amount of file manipulation is

the price paid for the limitcd core sto: - 3e. The storage is trcated hierarchically

with the corec as high level storage, &:d the disc a low level storage.

Q
ERIC 174
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Programn Files.

RN

)

ERIC

Aruitoxt provided by Eic:

MAIN-----. The main program; handles the strategic asnects of

the run

READ---- I/¥ routine; reads a linc of data for a given student’

(Veclor) type and grade from a given file,

REAL 1--- I/Q routine; reads a group of lines of data (matrix)

for a given ‘student type and grade from a given file,

IPSF-----:-A major subroutine which projects a student type
from one grade to the next, apply in the normal

school flow and the interveniion processes.

SCHI"L¢---The school flow rouline; calculates the normal
student transitions from one grade to the next using

the Markov process
IMPED---- Compnlc.s the index of impedance
INSTRU----Compules the index of instruction

PPVYECT---Providas the connccling celeulations belvicew the

scheo! flow ord intervention processes,

DRPQ@UT---Computes the numbers of dropoutls and truancies

for each student type and grade,

.CAREER---Fstimates the numbers of students expected in cach
carccr calegory in the future based on their school

performance.
EQUAL --- Computes the ¢qualily of educational opperiunily

COMEFF---Computes expected lifeli . . earnings based on
CAREER output,

FLEX-«--- Prints {inal oulput,

e g
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Data Files
~The data files of the rnodel can be divided into six categories. They

arc files containing:

1) Student characteristics

2} Sé-hé)ol characteristics

3} Compensatory Program Characleristics
4)  Weighting faclors

5') Intermediate resfnl!.s

" 6) Output variables

The data {iles used by the program are described below:
Files whose dala are a fuuction of student Llype and grade (actually,
a grade index is uscd; if the sct of grades in which achievement tests are
given has elements 1, 3, 5, 6, 8, 10 the grade indices are 1, 2, 3, 4, 5, 6;

the grade index always ranges from 1 to the numnber of grades tested. ) are

~arranged so that at least one line corresponds to a particular student type

and grade index. Iach line contains integers specifying its student type
and grade index. If a variable is & function of anc but notl the other, then

the integer in the position of {he unrclated quantity is set to zero. l"or example,

ig20 3 6 ., 0.59 0. 85
descrilies variables pertainint to student type 3, grade index 6,
1050 4 0 -0.36 - 0.15
contzins a variable for student type 5, but which iu nol & funcrion of gy
index, In general, the scquence is (the lower line is the FORTRAN format)
Line Number Student Typec Grade Index N Variables
14, 1x, I1, 12, NF 6.2 or
NI
Student_Characteristic File
FEile Description Format_
LAST 1 Numbers of students in the grade 14,212, 14
before the Title I Program, (by
student type) average
" INGLEY The average achievement levels 14, 212, 2F6.3

in the grade bgfore the Title I
Program (by student type and
test category)

177
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File :Descriplion Format
- » T
STATIN The average achievement rates in 14, 212, 2F¢6.3
the grade hefore the Title I Program
(by student type and test cavegory)

PPINIT The percentages of students in the = 14, 2I2, 4F6.3
’ above-below threshhold categories” '
in the following order (b=below,
a = above) (bb, ba, ab, az) {(by
student type)

DIS .. The percentages of students vho 14, 212, 6F¥6.3
" have each of the six factors
of disadvantage (by student type,
by six) .

- School Characteristlics Files

File Description Format
INIT NHumbes of grades, number of stu- GE Frec Forraat
dent lypes, grade index of initial
fitle I epplicatior, grades (years
and month) of achievernent tests,

Bl, B2 Regression cocefficienls relaling 14, 212,1%x,F6, 3
achievement lag to dropout rates .
Rate = 1/100 + {By - Lag + Bp)
{by grade index)

cl, ¢2 Regiession cocflficionts velating
achiovemen! o fo frunneies rawes
Rate = 1/100 (C1 Lag + C2) (by
grade index)

MARKOV Markov transition matrix presenting
transition probabilities among states
of being below (b) and above (a) a
threshhold {n test categories.,  (by
grade index} For two test calegories,
the matrix is organized as follows,
in the direction from-to {e.pg., bb-ba
is frum below-belovw to below-abave]

bb-bb bb-ba bb-ab bh-aa
ba-bb ba-ba ba-ab ba-aa
ab-bb ab-ba ab-ab ab-aa
aa-bb aa-ba aan-ab aa-aa
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Conipensatory Program Characterislics Files

RECEN

TCHEXP

TCHRS

TEXTS

_ I.);CSKS
TCHBUD
TCHDYS
TCHWKS

CTHRS

SRVICS

NEW

PARA

Description

Receney of curriculum moeoterial
(Student type, by grade index,

by test category)

Teacher experience index
(by student type, by gradc
by test category)

Pupil/ Teacher Ratio (by student
type, by grade index, by test
category

Textbook /Pupil Ratio (by
student type, by grade index

by test category)

Desk/Pupil Ratio (by student
type, by grade index, by
test category)

Instructional Budget (by student
type, by grade index, by test
category)

Days/week of instruction (by
student type, by grade index,
by test category)

Weeks /ycar of instruction (by
sludentl lype, by grade index,
by test categoiy)

Hours/day of instruction
(by student type, by grade
index, by test category)

The number of services (by
siudent type, by grade index)

Service new or old (by student

type, by grade index, hy
service)

Number ol paraprofessicnals

Format

—— e

14, 212,1x, 2¥6. 3

14,212, Ix, 2F6. 3

14,212, 14

" 14,212, nl4

(n - # of services)

14,212, Ix, nFé6, 3

for service (by student type, by grade

index, by service)

179
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File Description Fourmat

SPACE Space/pupil for scrvice (by ' 14,212, 7, n¥6, 3
siudent, by grade indei, hy
scrvice)

SBUDGT Service budget (by student 14,212,IX, nt6,3
.types, by grade index, by
service)
SHOURS Hours/day for service (by 14,212, 1%, nF6.3

student type, by grade index,
by service)

SDAYS . Days/week for service (by ' 14, 212,1¥,0¥F6. 3
: student type, by grade index,
by service)

SWEEKS  Wecks/year for service (by  14,212,1X,nF6. 3

! student type, by gradc
index, by service)

Weighting Factor Files

Xile © Description _Yormat -

SQW Scrvice quality weights (diinansion 15, 1X%, 216, 3
2)

Siw Service intensity weights 15, 1X, 3F6.3

(dimenszion 3)

SPW Scervice project weights 15, 1N, 316, 3
(dimension 3)

SwW Service component weights 15,1X%, 3¥6. 3
{dimension 3)

YA Disadvantage factor weights 15,1X, 6F6, 3
{dimensicn 6)

QW Instructional quality weights C14,12,12,1X,2F06.3
(by student type, by grade index
by Z, by test category)

TIW Instructional intensity weights 14,12,12,1X,456, 3
(by student type, by grade index,
by 4, by test category)

TW Instructional index weights 14,12,12,1X,3¥6.3
{by student type, by grade index,
by 3, by t:st category)

- e
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" Intermediate Results Files:

File . Description - _ © Format
OLDZ ) Impecdance value of the L 14,12,12, . X, F6.3

baseline case (by student type,
by grade index)

OoLDC Instruction index value of the 14,12,12,1X,2F6.3
' . baseline case (by student .
type, by grade index, by
test category)

‘OLDSER - 'E""",Service index value of the base- 14,12,12,1X,F6.3

line case (by student type, by
grade index)

) Oufput Files

File " Description Format
A Estimated achievement levels 14,12,12,1X,2F6,3
{by student type, by grade index,
by test category)

DROPS The numbers of dropouts (by ) 14,12,12,14
student type, by grade index.)

TRUANT  The number of truancies 14,12,12,14
(by student type, by grade index)

NOSTUD The number of students 14,12,12,14
remaining (by student type, by
grade index)

01 Numbers in each career category Standard Matrix
potential and expected lifetime GE FORTRAN
earnings for student type 1
{by career category)

o2 Same for student typc 2 "
03 Same for student type 3 : "
04 Same for student typc 4 "
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- MAIN

[ RERD WEIG HTING COFFFICIENTS $OW, SiWw, sPw, sW, Zi |
Y
« 7

[ READ THE BASF RU\I INDEX: BAS};
| RS |
READ NUMBER OF STUDENT TYPES: TYPMAX,
NUMBER OF GRADES: GRDMAX, INITIAL YEAR
OF TITLE I APPLICATION: IN YXAR, GRADFES OF
ACHIEVEMENT TESTING: GRADE (IG}, IG = 1, GRDMAX

_»

S2 y :

' COMPUTE THE YEAR INGRIL: MIF‘\"]S BF WIS P \’
A(.I]IT‘thE.\‘T ']P‘S'l‘ NGS DYEAR (iS)

L T, |

. i
.
N CYCLE THROUGH ALL
S STUDENT TYPES:
I‘YPL
N7

THE INITIAL GRADY WITH EACH GRADE
{1(:) IGINIT

J

READ IN INITIAL DATA ¥FOR THIS TYPE:
NSTLST, ALAST, STLAST, PPLAST,

I _

REWIND ALL T11.LS NOT FURCTIONS OF STUDENT
TYPE: RECEN, TCHRS, TEXTS, DESKS, TCHBUD,
—CRHRS, TCHDYS, TCHNKS, MARKOV, B) B3 C1.. Ca .

-y

[ FIND INITIAL GRADE INDEX BY COMPARING

185
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( : Z

MAIN

COUNT

\..;-ﬁa MANpILC AT ] AT ATEM el FY L M S B e BT R T4"L--—€l"l}

o\ CYGLE THROUGH ALL BUT
\ THE LAST GRADE: IG /

T R AL I RR L EPRE _c VPR AR R R L

7

P T T P e F e e I L TSNV L P VL L N S AT

- REAL ALL DATA FOR THIS (zRADL, TYPF
RECEN, TCHEXD, TCHRS, TEXTS, DESKS,
TCHBUD, CTHRS, TCHAYS, TCHWKS, MARKOV
) 1TQW, TIW, TW, SRVICS, NEW, FREE,

PARA, SPACE, SBYGT, SHCOURS, SDAYS,
SWEEKS, REL

P . P B ATE I S TIN WA T B PR I B O ST N Y ATENTM YA ML TR AR L ST 2 R A

. .
. !
PPN ALE AN TIS e v R CSXCLL KT v ~—.>l

T THIS IS A& BAST RUN READ DATA 1'ROM
OLD FILES: OLDC, OLDZ, OLDSER

-3 E s T N o S e

CALL 1111 INTTRVIN 110N -~ SCHOOT, FLOY SI s
SUBMO]ML IPsr J,‘._.,_mk

R e

- ha b - g AR AeaeaAY LN

»
;

e N

~ TTYNN Py T e 1 e LN
’—C’\J I, 1l ;) ‘Ul ’)ul SUDLNODELL: J)J{B\)Lu ; . Dl OL,)

a vt et . e R ‘.4 e e it s e a—e Y 4T LRI (‘

i s
"WRITE THE RESULTS ONTO OUTPUT FILES:
A (I), DROPS, TRUANT, PP (I), NOSTUD, S (1)

. SAVE TV WTA FOR TIF NRRT GRADET . .
UPDATE THIZ FOLLOWING: ALAST, STLAST,
PPLA T, 1\_S.T Sl, x\(‘rﬁ,LS"
e e s e e e e CYCLE
) 170 THE I\l‘\l GIIADI'I

FOX Til® LAST GRADE CALL 7. 3 DLOP-
OUT SUBMODEL TO PROIECT DEOP-OQUTS
AND TRU ANTS_TO THE END OF THZ_12th GRADL

e o o ——

A
N

' . e, g

o 4.__7fCYCLE TO T};P,\...._.L,‘,. CHAIN TO |
-\ NEXT TYPE : CAREER
ERIG P " s
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Applies the Markov process to
transform the Marlkov state of
onc grade group tu that of the
foliowing grade group,

SGHELO,

v

COMPUTE THXE LENGTHS OF

THx MARKOV STATE
VECTOR FOR PREVIOUS AND PRESENT YEARS:
B . N, NRML

[P

e

"PERFORM THE MATRIX MULTIPLICATION ON THE |
PREVIOUS MARKOV STATE VECTOR, PPLAST, TO
OBTAIN THE PRESENT VECTOR: PP(I)

[ e e e

N7

RETURN
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Compnices ar index of the
sturdent population im-
pedance tc learuing.

IMPED

START

UV, 2. S Py U ST
1

'1)"16'1'711}* THI, NUMBILJ. OF SKRVICES OFFERIOD; |
© GM, FC:M, JAVICS o

' '\/
"\ CYCLE THROUGH ALL
~__SERVICES (C)
~ AT L

. . 3 L .
LCONI’UJ ¥, INDICES OF QUAILPY INTERSITY, AND

DURATION: SERQAL, SINTEN, SDURAT

P L N PR A

e i e e 2 = e e 2 0

v
ACCUNMULATE 10 OBTAIN AN OVERALL SEAvIicE |
LEVEL INDEX: SERVIC

\f

- . [

1

CYCILE 10 N
NEXT SERVICE \

e e e e e e T

5 o NP
[[COMPUTE BFFECTIVENESS OF ADDITIONAT, SERVICES: EFFECT |
. "P
U ¥ OR EAGH 151907 05 DISATIVAL 2., oMo Gk 1T
| - RELEVANCE OF 1HE SERVICE PROGRAM: Wil |
. . 57 ' 1S
[ COMPUTE THE INDICATED IMPEDANCE; INDIMP w2 THIS A
\1 ws RUN?
4
A - . f"""‘“" ‘e ‘e . o E—— .-.--_..--.,-.-? -
"COMPUTE TIIE MAXIAMUM _ . -
[ POSSIBLE IMPEDANCE CHANGE: MAXCNG (. NO S Y1
<
TSI THE LTinatee ! s !
EQUAL TO THFE MINIMUM ‘ IMPED = INDIMP |
OF THE INDICATED A .| LE., THE IMPED-
IMPEDANCE AND THE OLD [N ANGE I3 THE IN-
IMPEDANCE PLUS THE DICATED IMPED-
IMPEDANCE CHANGE ANCE ‘
()
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Compules an incex of the
worth of the instruction
being offcred by the school,

e e —r e \f..w__.._.“~ —

DFTERMI\IE W HL'IHLR MATERIALS ARE OLD

ENOUGH TO REPRISENT A MAJOR INSTRUCTIONAL
PROBLEM, IF SO WEIGHT TEACHER QUALITY
MORE HEAVILY: RFCF\I PHI, THRESH, TQW

bt 4 e e e e b e e —————— i -

N7

PR, e e e st e s == A n [ S e S —n e S S r - S & L A T S

COMPU TE THE INDICFES OF TEACHING QUAJTITY,
INTFNSITY AND DURA 110\1 iCHQAL, TCHINT, TCHDUR

NIEISTY: A0 DURATION, ZGHOML RONT, TOUR,

e e e e N

COMPUTP ’)VLRALL ]NS PRUCTIONA] INIJEZ\ ]NSTRUI

A

\
RETURN
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Compules the new achievernent
rates given an increomert due to
the Intervention Process and
maves the population into its
new states.,

PrVECT

START

A%
| SET THE NUMBER OF COURSES: NN |

1 NG OF COURSTE: N,

: ‘ R\ V4 _—
] COMPUTE THE PASS-FAIL VECTOR LENGTH: MAX

S
<

- N\CYCLE FOR EACH COURSE
] 1% : (COURSE) 4

| N
COMPUTE THE PASS VECTOR:  |femmmerms :\
FAILP, 1.E, THE PROBABILITY S TAR T
OF ACHIEVING ABOVE AVERAGE | , \
GRADE IN EAGH ACHIEVEMENT N
CATEGORY _ J

e e _,-“.'\._.Z- e

INTT, NSUM

l

—— ‘

SET FINAL INDEX OF THE GROUF; JFIN Iﬁ""““" T

[6]* T INITIAL INDEN AND JUNMe TENG LoD 1l

FOT{ EAGH INNEX OF THE (‘ROUT’,- MOV U\'D}"R—
ACHIEVERS (IN RATES OF ACHIEVEMENT}
TO O\’}‘RA(,HIE,\'FP : l-‘_I—’ (_J)! 1’_1_‘_ (_L) _

A s e b et an e e g — R e Aet .

TGO TO THE NEXT GROUP OF UNDERACHIEVERS
FOR THIS SUBJECT: COMPUTE NEV INITIAL INDEX: INIT

——— -

FHIAS
SUBJECT BEEN
OMFLETED?

NO __ +[ PROCESS THROUGH NEXT |

——ne PSR 1

GROUP OF UNERACHIEVERS

o/ cycik THROUGH N
3 KC 1XT SUBJECT (COURSE) | b

190




Combined Infervention Process-
/ Szhinol Flow subaeds],
Simalaics the schoolis effect
5 TARY ) , )
ox the sivdents for the current

\l gruan of grades,

€M T e e e am ey .- R N LS

PiCKUP THE NUMSLHER OF COURS
OR ACII]E‘VP..MT)NT CATEGORI}"S THIS GRADT

R e L LT TR PR S P P e I e e b

1

S
COMPUTE THE NORMAL STUDENT PROGRESS BY USING THE r/ ™~

SCHOOL-FLOW SUBMODEL, RESULTS IN THE VECTOR OF MARKOV TV BCHFLC

STATES PP {I). 2 \IO(‘ORS

0D B & T ML MALEITN N hs§ SRS TN BT i e e N VL St

hrat e BT b ot N ALK e € A 8 KB AT S e AR e 92 _.-.-‘ ...u-nﬂu_vnu.m B s LTy VERU R -.M.....-J
T i D R T T N RN E L R U S A P TP I UG Syt A Gea BTl saseke o~

_ COLLAPSE THFE PASSFAIL VECTOR TO A VECTOR WHICH .
REPRESENTS THE STATE AT THE END OF TIE YEAR: SSF (COURSE) ,j_T.,

P T T PP YT I I AR T LRI X g W e A TN PO a e R P S PR T L % RS mEOTTI IS AR gt T e e g e e e ey ‘

P EOTL A AL S D LTS T TR N S M L af THE W B T B S e W T e T b T e B N e

COMPUTE THE CHANGE IN IMPEDANCE FROM _"_I (
THE DREVIOUS YEAR: ’ IMPE 1}
D7

L AA Y g BINET AT A e LY AR R R TR SR T 1T T T SRR T I el e Nt

15 THI\\ . YES 1| STORE ThE
~ _BASH RUN TR s e NRORES
. o O i
e ;

A CYCLE THROUGH / No
“\ ALL COURSES

\)

COMNMPUTI 11 CHANGY IN INSTRUCTICO!N PRON |'
THE PREVIOUS YEAR: DC ' ] '

I Ao AL At ettt ST W s 4 .w.~'-..~u~._.‘..__._u..w-........-.- - -

‘ y CONT

Q 1

‘ N , . 189 . ' :
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(IPSH)

<

COMPUTE THE CHANGE IN INSTRUCTION
FROM THE PREVIOUS YEAR : DC

S TEHIS A YES M SET THE CHANGE
ASE RUN b IN INSTRUCTION

DC = 0
NO
| N -:_'7
T4
COMPUTE THE CHANGE IN [
INSTRUGTION ,
DC

B UV

ard

ol

COMPUTE THE CHANGE IN STATE DUL TO
INTERVENTION : DSIP

j

|

7

COMPUTE THE CHANGE IN STATE : DSSF
DUE TO THE NQRMAL PROCESS

) |

X7

SUM TO OBTAIN THE TOTAL CHANGE
OF STATE : DS

<-

COMPUTE THE STATE ;} T THE BEGINNING
OF THE NEXT{GRADE : §




o —

- ' . CONT
( N 2

~—,

AV4

“"COMPUTE TUE ACCUMULATED ACIHIEVEMENT

o

LEVEL AT THE BEGI\I’\II\IG OF THE NLXJ‘ GRAI)E A (COURSE)

e

RECYCLE FOR \/.W“M
: ~
- THE NEXT COURSE N\

.| WRITE OUT THE
‘“" VALUES OF INSTRUCTION

4
ANDEER\ IC.E‘_.., .__J

\I\)
e e ot e e e o e = e on _.-

~d

Y

| PRODUCE THE MARKOV STATE VEGTOR UPDATED ]_
. ])UI. TO Jrn nrre n\q“ T]’\ A PRVECT
|
@B

' o . 191 193



LOImpuies tne numoers ot
dropouls and truancivs by
regressions of these on
achicvainent lags.

DRPOUT

START

N -
COMPUTE THE AVERAGE GRADE LEVEL

PERFORMANCE OVIER ALL TEST CATEGORIES: ABAR

LS
— —— 3

e St e A e o

COMPUTE THE AMOUNT THIS GRADE LEVEL

LAGS BEHIND THE ACTUAL GRADE: ALAGBA _|
. X-;y
"READ THE DROPOUT & TRUANCY KEGRESSION |

COEFFICIENTS: })1, 1’»?, C], C,

A
COMPUTE THEF NUMBERS OF DROPOUTS AND TRUANTS

BY REGRESSING THISE VALUES AGAINS U ACHIUVEMINT

. LLAG: _TRUANT. DROPS

X7

COMPUTE THE NEW NUMBER OF STUDWNTE, I
SUBTRACT DROPOUTS FROM THII PRESENT

NUMBLER: NOSTUD

w7
YES SET NOSTUD = O
THERE, MORE
JROPOUTS THAN - AND DROPS = PREVIOUS
STUDENTS :
. VAIiLUL FOR NOSTUD 4
NO
STORE THE NUMBERS 8
OF DROPOUTS. TRUANTS. A
AND STUDENTS IN THE —-I>RETUR
OUTPUT FILES:
. _DROPS. TRUANT. NOSTUD .

ERIC

192 ]94



CARBER

. ’ \ Distributes the
‘ ) START © Students into the
( . . / Various Gareer
. ' ‘ — Catzgories

1 ’“ ,’

IKPUT THE GRADE LIST AND THE NUMBERS OF
STUDENTS IN EACH GRADE

— ' .

v7

READ THL ACHILV};MFNT LEVELS OF }:,ACH STUDENT TYPE
: : FOR EACH GRADE

|

. N - :
,' COMPU TE AN AV}',RAGE ACHIE-VI‘-J\'.I',NT BY AVERAGING J

THE ENGLISII AND MATH ACIIIEVEMENT

I
INPUT THE NUMBER OF DROPQOUTS BY GRADE
A\‘D STUDLN T TYPL

-2
4

— e ————— e

e e e —— e ——— e

DISTRIBUTE THE DROPOUTS IN I‘O THE LhSS THAN
TWEIL.FTH GRADR CO\{PLT TED CATH GO]"]] S

e e e .___,._._I.A- PR -

DISTRIBUTL THE GRADUATFS INTO THE ACHIEVLMEN T
QUARTILES BY SOCIO-ECONOMIC TYPE MATRIX

o i N a
l SET THE PROBABILITIES OF PROCELDING FROM POSITIONS i

IN THE ABOVE MATRIX TO THE VARIC‘US CAREER CATEGORIES

1 o

(- A'. -
COMPUTE THE NUMBER IN EACH CAREER CATEGORY
AND CQUTPUT THL RESULT

\/

CHAIN TO EQUAL

) 193
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* Compute the Index of
Lguality of Educational
Opportuunily

EQUAL

T~

START

7

READ THIE GRADE LIST AND TIE l
' ACHIEVEMENT LEVELS l

N

COMPUTE THE INDEX OF EQUALITY
OF EDUCATIONAL OPPORTUNITY

N/
[ WRITK OUT THE INDEX l
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. Computes.-the Long-~range
Community Effects

COMEFF

READ DATA FROM CAREER AND THE GRADE LIST

L
7
"READ THE NUMBERS OF STUDENTS BY GRADE AND STUDENT TYPE
i A e
V4

COMPUTE THIE SOCIAL FACTOR

COMPUTE THE RACIAL FACTOR

A,
Y,
COMPUTE THE ACHIEVEMENT FACTOR
]
AW

COMPUTE THE POTENTIAL AND EXPECTED LIFETIME IARNINGS

WRITE OQUT THE RESULTS
Vi

CHAIN TO FLEX




FLEX

FLEX is the output routine which simply prints the results produced

in all of the previous sections,

ERIC
196 ’ 198



APPIINDIX ¥

o )
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MATH

1606C0H,  USOE CUST EFFLCTIVESISS HODEL
1816C01.  MAIH PROGRAN

1620C00,  FILE STRYIREST FOR TUE OLDEV 110ODEL

1636 $FILE SQU, SIV, SPU, Su, zU, INIT, LASTI, INGLEV,
1545 STATIY, PPINTT, LOCONS, Rictu, 1CHENP, TCURS, TEX1S,

16506+ DESKS, TCHSUD, CLERS, TCHLYS, 1CRVIS, Habiow, 1oy,
1668 + TIW, TW, SRVIGS, HEW, FREE, PARA, SPAGE, SBUDST,
1276 +  suolRs, spays, SWEEKS, DIS, ©l, Bz, Ci, ¢2,
1688 + A, DRurS, TRUANT, PP, NOSTUD, SYAT, OLDZ, OLDC,
iron 4 "OLDSER, A AR, REL X JC : »
1Ean SUSE COnnOH
ihin SULL 2HCLAR
1120 DITIENSTION AAC1D) , TAALLIM)
1830 INTEGER DROPS,TRUADY
1135 Z7720BCACCOURSEY 15, 1.0,6)
| BTN READ TRYE cOonzyatTs OoF THE pohEL Uitic Dot DESPED 06
J1aa¢o, STUDTHY TYPE.
11716C04. READ THE VARIOUS WEIGHTIKG COEFFICIENTS
118aC0M, SERVICS QUALTTY UEIGHTS
1157 EDCD, (B2 (1), 1=1,2)
20000, SLUVICE Ypweanlyy wmroentn
1212 READCR) , (BIVCIY,T21,3)
1220C0H. SERVICE PROJECT WEIGHTS
1235 READ (3), (SPY (1), 1=1,3)
1240C01H, QFPVICF YEIGHTS
195 Ty AUNCANNEIUNS B WS N S
3 X 11“'” AN ﬁ Vil eits
R CO I S D B
‘:/JL"fCiJA;‘ l !-\J & ‘. “
12%9 PRINT, IS THIS A BASE LINE RUN; | IF YES, e IF NO,
1332 INPUT,BASE
13e1 PRINT, TYPE . GRADE I1HDEX™

1319C0i, READ THE NUMBER OF STUDENT TYPES, THE NUNBER OF GRADES
1326C01, . TO BE EXAMITNED, THE 1NITIAL YEAR "OF APFLICATION OF
133EC0M. THE COMPENSATORY PROGRAL, AND THT TRANSITION GRADLS

134u READ(G) ,Girviinn, TYrinx, IH.LqK CGhnDE (L), Il Gaudnkl
1355C00, CoHPUTE THE YFﬁ“ IILR"HEP V[CTOP»

1360 J = GRDNAX - 1

137¢ Do Y, 11,

1388 DYEAR (1) = GFﬁDh(l+l) = GhADE (ID

1390 166 CONYINUE
V4o, START DAIN LOOP
1412C0H, CYCLE THRU ALL STUDENT TYPES

1420 DO 162, TYPE = |, TYPUAX
143EC0M, FIND THE INITIAL GRADE JUDEX
1440 Lo 118, 1:=1,GRDNAX

1450 IF (GRADE(I)-I&YEAR) 1,1,119

1460 1 IGINIT=1
1470 119 CONTINUE"
IAROCOH. READ IN THE INITIAL DATA FOR THIS STUDENT TYPE,

[:R\!: ' 198

wll Toxt Provided by ERIC
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o TR L e

.?Bq

CALL READCA7,8,1,0LDSER,IAA)

haln CoONTINULD

1496 16 = @

1507 CALL READCT,1, 1,4, HSTLST)

1510 CALL READ(S F L4, ALAS T IAND

1520 CALL PFAD(S a 2,5!Lﬁ T LAn)

15270 CaLh, D(’[i.” L. L ¥l.lri\)

19406 CALL PEAD (3/ ﬂ G Dl& 1243

§552C00, REVIND ALL TILE UnICh ARE 10T FUHLIIOJS 0' STUDENT TYPE. -

1560C0¢, 1.E. RECEN,TCHEXP,TCHRS TLXTS DESKS, TCHBUD,
_ 1574C0i1, CTHRS, TCHLYS, ]CPVIS, i &OUs

158 DO i15,1=12,0%

1597 REWIHND 7

1662 115 CONTIHUE

1616G0N,  ALSO B, b2, Cl, CZ.

1626 DO 116,1=285,38

1636 BRI ' 1

1649 116 COBTINUL

1652604, CYCLE THROUCH ALY, GRALLE GROUPS

16686 IGRD=GRDMAX~1

1670 DO 5% IG=IGINIT,IGRD

1687 PRTUY,IYPE, TG ’

1G9LCU . PR oALL DLTS POl TRIG GRADY, TYri

1760 CALL READCIZ,1,2, A0, HECELD

171¢ CALL READ(13,6,2,TCHEXP,IAA)

1720 CALL READCIA,2,2,TCHRS,1AA)

1730 CALL READC(IS, ﬂ ? ile) Iﬁﬂ)

l“":i’ C.‘-li I ,L )k":‘ ii / LJ : n)

1547 Cabt ‘FD('f s °,kf"l” T*ﬁ)

J S O RO [ i)

| ] CALL hth(la b Z thD{“ lﬂh)

1780 CALL RFAD(?Q 4 2 TCHVIKS IFA)

1752 CALL READI(21,4,4,4,NARKOV)

1860 CALL READI(22.2.2.2,TQW)

1818 CALL READI(23. 4.2, 4, Y111

12 CALL REﬁDl(?ﬁ 3 ? 1 , 14D

130 CALY. READ (pq ! ,Gﬂ”lcg)

1840 . = SRVICS

1850 CALL READ (ZG.I,L Ak, UL

1260 CALL. READ (?7 1 WL Ah FWEz)

o1y Chll. l\ur‘\J {d .: C ) 5

i8ge CAlLL READ (29, '@ L QPACF IRA)

1590 CAL)L. READ (30 @ l QBUDGI , TAA)

1560 CALL READ (31.8.L . SHOURS,1AA)

19190 CALL READ (32,8,L,SDAYS,1AA)

[920 CALL READ (33 ﬂ I qlEF/S 1442

1930 CALL READ(49, l 5 Aﬁ RPL)

1940C0N, IF THIS IS NOT ﬂ BASE RUN, READ IH THE OLD FILES,

1950 1F(BASE)20,206,30

1960 28 CALL READ (45.2,1,0LDZ,1AA)

1570 CALL READCAE,8,2,0LDC,1AR)

201



{ MAIN  CONTIKUED

1880000, ALY, DeTl FTLES I

2006003, CALL THE ILHTERVENTION-SCHOOL FLOW SUBIODELS
ento 3%  CALL IPSF

2626C0H. Call THE DROPOUT SUBKGDEL

2030 CALY. DRPOUT
2540 VPTRG: 1L 0 YFIell ol
- 2050C0M. - WRITE THE RESULTS OLiYO OUTPUT FILES
2089 WRITE(39,800), 1TIHG, TYPE,16,AC1),A(25
2670 WRITL(4£ '&08),11T1RG, TYPE, 16, (PP(I),171,4)
2630 URITL(44.850)  ITIRG, TYPE, 16,5(1),S(2)
2GS0 VaitE (4% 8303, iTiRG, v s, 16,040
2168 ga0  FOREATCLAL DX, T1, 1%, 12, 16F6.2)
2110C0H.  SAVE THE DATA FOR THE MEXT GRA
2126 ALAST(DZACD)
2135 ALAST(Z) =4 (2)
2140 STLAST( TS (1)
2159 STLAST(2)=5(2)
2160 Do 139,1=1,4
217¢ PPLAST(I) = PP(I)
2129 133 CONTIRUD
2190 ESTIST = LOSTUD

2855000, CYcCLE 70 Wik LeaT CHALY GO
2z16 150 COWTINULK

2220 1G=GRDMAR
2236 CALL DRPOUT

224500, CYGLE TO THE BEXT TYPE.
eaut 160 Cul vl

PR RIRTR AR AL
22806 EUDFILE 41
2290 ENDFILE 43 . 3
2300 PRINT, "REACHED EiiD OF PROGRAN
2305 SCHAIfl CAREER
2310 ERD
2323 SUSE READ
2330 SIHTE RFAD)
2340 SUSE IPSF
2350 $USE DRPOUY
2360 $0PT SI7E
(-.

o0



READ

1

26C0H,
JLC00,
42C0! .
5200,
€5CUN.
80C0M,
SaCcoM,

B 14¢]

110

125

136

1438

300

310

321

330

343

356

350

570

380

390

A20

An

SCDJ

CRFIL N
3239C0M,
3342
3656CO00H.
3@68C0MH,
3076CO0HM,
3030 )
35S0 2
5 l IR

31ip

3120
S33EC00H.,
3140 3
3150C0it,
3160C0iM,
317C0H,.
Jlee

3192 5
3200 6
izl 4
J228col.
3230 11
Q .

SUBROUIINED READCFILING, FORID, DGR

170 ROUTINE, RE nna VECTOR QUARTITIES,

FILEND - THE FILE S POSITIOE 1N THE FILE STATEYSHT

FORMIO = DREAL HUMSERE 1h TH FILE; | =INTEGERS,

DIMFH = THE BUSBTR OF CUANTIT It YHE LYNC 10 BE READ,

AA - THL VEZTON TG vr FILLTO IF 4iE VARIAGLT TS RiUALg
OTHERVTSE DUTIY

IAA - THE VECTOR 10 BE FILLED IF THE VARIABLE 1S INTEGER;
OTNERVISE DUy

REAL MARKOV

INTEGER TRIAIT,DICPS

INTECER SRVICS. FRLE,HECHT

INTEGER RFL. BAS&,COU(%I,!YPE

1NTEGER 1Y>t A, GRIGIAN

COmION B1,b2,C1, 02, NGSTUD, TRUANT, THTEAR

GO r*xna; DETFL3),0LD7, SRVICS R 1.(6)

COMNON NEVCS) | FREF(S) | PARACS) ,8PaCE(5), SBUDET(H)

COLION SHOURS(5) ,SLAYS (3), SULEAS (), OLDSER, DIS(S)

COLifQ so:c?) S1U(5), SPP(S) SH(3), 721 (6) ,RECEN(3)

COLit0 u;\w(z) TCHRS (2, TEY TS (2), prsnd(2)y , TeHRD ()

Courﬁv c;w 3¢ fonmva (2 rns e tane, 83 TIVe e, 2

CONNLON THCE, ), PR LAY, 6 (a3 1 86] (a) a0V )

COMION AC2) . PPLAST(A) , STLAST(3),ALAST(2)

COMNON TYPIAX,GRADECI2)  DYEARCIZ)

COiliON SERVIC,BASE, 0LDC(2)

COETINTY DRNPE TYPF 16, CODIAX, ARAR
nldz*ffv' AU, TRLCED)

T A JCHKJU,D‘ET“,TYRFI
Vi, o 4'".‘” -

CHECK FOR INTEGER OR FLOATING FOINT FORi
1F(FORNNOY 2L, 1,21

FLCATING POINT READ ROUTINE: READS IN DATA ACCARDING TO
DECIHAL FORGAT.

CHECK FOR ENDFILE.

IFCEUDFILE FILERG) 3,2 _

PRINT | EHDFILE WEACHTD - 1o-RIUIEDING

PRINT "FILE BUDRER -- ", FILENO

REWIND FILENO

GO TO 13

READ 10 THU IVPe AWD Giibie

READ (FILEMO, 51) TYPE!, IGI

CHECK IF THE TYPE AND GRADE READ IN MATCH THE TYPE ABD
GRADE STORED IN CONMON, IF THEY MATCH, READ 1H THE
DATA VECTOR, IF NOT, READ IR THE NEXT RECORD,

IF C(IYPEI) 5,6,5

IFCTYPEL-TYPE) 1 ,6,2

IFCIGI)4,15,4 -

IF ¢161-16)1,15,2

CHECK FOR ENDFILE A SECOND TIME,

IF (ENDFILE FILENO) 13,42

201 Q(H}



READ  CONTIRULD
32ATC0M. RUAL L AND CHECH THE IYPE ALD GRADL,
3250 13 RUAD (FILTHO, 51) TYPEL, IG)
3288 IFQTYPEDLE, 17,18
3270 16 IFCIYPEL-TYPEXLL, 17,11
3220 17 IF(IGIN14, 15,14
3250 14 10 (161-16) 11,40,11
3363C011, PACYSPACF THE RECORD,
3312 15 BACKSPACE FILENO
3320G0M,  READ IN THE DATA.
13330 KTAD (FILENO, 52),TYPE1,IGI, (AACI),T=1,DIUED
3340 GO TU 28
3353001, INTIGER READ ROUTINE: RUADS It DATA ACCORDING TO INTISHR
336GC0M.  FORMAY SPECIFICATIONS, FEXACTLY PARALLEL PROCEDURE AS
3376C0MN,  FOR DECIHAL RKEAD ROUTIHE,
3380 21 YF(ENDPILE FILENG) 23,22 )
3390 P2OPRTHT UENDEILY REATHED-Qw- tfUINNING
3464 PRINT "FLILE NiHBER ", FiLENO
3410 REVIND FLLENO
3429 G0 10 31
3450 23 READCFILEND,S51), TYPEL, 1GE
B4 TCTYERLIR5.25,25
3055 25 1FCIYPEL-IYE) 21 ,28,22
3467 26 1F (IG1)24,35,24
3470 24 IF (1GI-16) 21,3522
3480 31 IF(ESDFILE FILEN0)33, 42
3.4507 KICRAINE R LI OB B I N A I ‘})TY?F]' yr
3’)"1’ ][(1\4(l>uu"’ ,71(“
anin aA 'ff'TTT:'a..f IyoaT o
MY RO
3530 34 1F (1G1-1&)31 5) 31
3549 35 BACKSPAGE FILEND’
3550 READ(FILEND,53),TYPEL,1G1,(IAACI),I=]1,DINEN)
3569 GO TO 4%
3578C0i1,  IF THE VECTOR 1S NOT FOUHYD AFTER A SFCOND PASS THROUGH
358500l THE FILE (VHEN REVINL CONMAND IS REACHEL TWICE),

3)3-.1\)')11. Paliy OUT Al EAROR 1ics5n 3w AND S§Tor “

3692 A2 PRINT 889, FILENO, 1YPE, IG

3610 820 FORMATC ' FILE HUNRZR', 13, )
36720 THAS N0 DATY FOP STIDLUT VPR T LTT
3650+ GithbE GRULCZ ~,12)

3640 STOP

3850 51 FORMAT (5%, 11, 1X, I2)

3660 52 FORMAT (5X,11,1%,12,10F6,3)

3679 53 FORMAT (5X,11,1X,12,1615)

3680 AE RETURH .

202
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READI

| SUSROUTIID REAIMGEILE b UaubH;,HkHbIh,LAﬁ
PACIVIVIE I/70 BOUVINE, RIADS SOUL TATRICES

35C00, FILLO - THE FILED'S PO)ITIOW I THE FILE STATEHENT
43C0CH,. DIMEHT ~ THE ROY DYUEISE0E T0 ©E READ

50C00. DIfEHE « THE CD1P|L D?nilSlC” T0 BE REsD

65CON, PAKDIM ~ THE DININSTON OF THE STORAGE HATRIXN
16000, hAa = THdk hA]h'h

169 REAL MARROV

110 INTEGER THUANY,DROPS

129 INTEGER SRVICS,FREE,RECEN

136 INTEGER RiL, BASE,COURGE, TYPE

léi:’ 1“’1!”'!{ lyllu\h‘ IJH)J'H\

3540 CONGRI B, B2 L1, 02, N0STIR TRUALT, THYZAR

314 COI0N RSN, ql‘,Ds;!P(b),omz,swxcs,m:L(GJ

320 COMNON BEV(S , FArE(S)  PARA(S) [ SPACKLS) [ SBUDGT(D)
338 C oMol QHJHJ3(5),5DAYS(3),SE“ILS(J) ﬂLhulu GIS(&)
A0 (R IO RSN G LY RE G- B IRHA VD INCION GUD TRV ARE N “dg-‘( )
353 COMIil TCHEEP(2) ,1CHR5 (), lfflb(?) h.H \(a),iCPﬁUD(R)
365 CONON CTHRS(2), TCHODYS(2), lcnth(Zz Toule, 2, 11V 04,20
374 Collor TW(3,2),PP(4), G(‘) s SSF(H) fhﬂ(OU(ﬁ,é)

3B COuHMI A(H},FFLAxl(/) ll’ 13D ﬂLu:l(?)

sel Coaned Yyie ( ("iﬁ“(i' ﬂ”l"(l>)

AL o COMNEON ShaVe ?,HT OLLS(R)

410 Coiliiod DPL‘J lYPI IG,GRDHAX,ﬁBﬁR

4054 DIMENSIO0J Ah(GA)

4616C00, MATRIX READ ROUTINE

4000 JHTIAER F""ﬁ “T‘ MEONIRTENE YY PR

LA AN QYN SN REVIND JURLCIIOR Fura.

AT g

.‘.‘“,' Ioi-3

4%6uC0I, CHECK FOR END OF FILE,

4070 IFCENDFILE FILEND)3,2

4082 2 GOTO (1i,12), JJ

409GC0H, READ IN THE TYPE AND GRADE.

4168 3 READ (FILEH0O, 51> TIYFEl, 1G]

41 1ECOH . CHuCR IF INE 1\" ALD '?AUL it AD IR MATCH THE
4126000, TYvre N GRaad HT)A oL Gl

4130 IFCTYPEIN15,15,15

4148 15 TFCIYPEL-TYPEY L, 16,2

4159 16 IFQIGI 4, 21,4

4166 4 ¥ (16114 l,21,2

4176C00,  IF TYPE AHD GRADE MATCH THOSEL It COMMON, BACKSPACE ARD
4180C04,  READ IH THE FIRST ROY VECTOR,

41s3 21 BACKSPACE FILENO

4209 READ (FILENO,52), (AACLY,I=1,DINEND)

4210 1F(DINERR-1)85,15,25.

42206 25 CONTINUE

4230COM,  READ IN THE OTHER ROW VECYORS, CHECKING FOR TYPE AND GRADE.

4249 DO 9, Il=2,DIHENZ
42580 6 IF(ENDFILE FILENO)T,2 -

Ric” g




READ] CONTI JWUED

426z T READ (FILENO, 51) TYPul, 14
42716 TFCYPEI 1T, 18,17

4280 17 IFCIYPEI-TYPE)G, 18,6

42,90 18 IFCIGDS, 22,5

4320 8 1F (16t-16)"6,22,6

4315 2% BACKSPACE FIL“’O
CLA20C00. SET Tile VALUY 00 THE UATRIK INDICES,

4330 CNIZHAXDIF: (1I=1)+]

4348 82:N1+DIHENL-1 .

4358 RFAD (FILENO, 52), (AACD), I:=N1,UZ)
4360 9 CONTINUE

4379 GO 10 13 : )
€288 1) PRINT "EIDFILE ENCOUNTERED~~REVINDING
4395 FRINT “FILE NUKBER™, FTLENO

440/ REVIND FILENQ

4410601, LUCKENENT THE KEVIUD LUDICATOR FLAG.
4424 J.!

4A3D 50 10 |

.,
=
—
=
w
-
<
=
=
-

4440C00, IF HATRIX IS hUl FOUN PRINT ERROR MESSAGE
4450 12 PRINT 80€d, FILENO, 1Y?L 1G

4466 £05E TOREATC FILE nuneie”, 13, }

AATC TUHAS N0 GATRIX OF SIZL SPUCITIEDR /.

Geg FOR STUDEST TYPE 11,7 Guabi Groli ", 12)

2499 S0P

4565 51 FORBAT (5X, It, IX, 12)

4518 52 FORHAT(8X, 10F6,3)

4508 13 RUTURE

1PSF

1 SUBROUTTHE 1PSF

200N, PROJECTS THE STUDENTS ACHIFVEMENTS FOVARD IN TIME
35C0i. CONBINTHG THE NORUAL SCHOOL FLON ALD THU JRIFLUEETTON
48C 0, PRUCESSLY

100 REAL [FARKOV

110 INTEGER TRUANT,DROPS

120 INTEGER SRVICS,FREE,RECEN

130  INTEGER REL,BASE,COURSE,1YPE

140 INTEGER TYPHAX, GRDNAXS

360 CoMHON BI,B2,C1,C2,NOSTUD, TRUANT, INYEAR

coliiod NSTLST,DSIP(3),0LDZ,SRVICS, REL(S)
CQuMol NEWC(S),FREE(5) ,PARA(5) ,SPACE(5) ,SBUDGT(5)
CoMMON SHOURS(5) ,SDAYS(5),SWEEKS(5) ,0LDSER,DIS(6)
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IPSE  CoONTIRUED

345 COUMILON STAV(E),STU(HY,SPUI5),BUNs) , ZUC6)  RECED(E)
350 COnON TCHEXP(Z),TCHR)(?) TEXTS(2) , DESK qtf) lChPUD(?)
366 COM0Y CHHES(2), TCHDYS (), TCHINS (), T (2, 85, TIVCA,2)
318 CONKON 11°(3,2) ,PP(4),§(3), e«ycs),mARxovcé,A)

i8¢ COLON ACZ),PILASTCN) ,STL 51(3) ALAST(2)

396 COMHOM 1YP K, GREDEC12) D\th(lz)

409 COMi0N SERVIC,RASE,OLDCL2)

ale COiiON DROPS, TYPE,1G,GRDISAX,ABAR

420

6040 NINFNSION C(3)

6010 ITTRG1GOOTY PR 10416

6.22C00.  COLI'UTE THE PASS-Fall PROBAGILITY VECTOR PP

6330 CALL SCHPLC :

COAGCOMN . COLLAPSE THE PP VECTOR TO A VECTOR SSF (COURSED
§056Coll. VIHICH R"”Pb“’“l% THE STATE AT THE END OF THE YEAR

609G SSFCL =P (2P0

66571 SSIF(2)=PP (3PP ()

SGEICOM, CauPUTE THE INPEDANCE AND THE CHANGE FROI THE PREVIOUS
§BS0C0H, YFAR

GlED CALL IHPER(Z)
CHinglh. IFOTHIS IS A IKC RUz, VRIS THE VALUD GV ¢ AN BN Dl
6led IFRASEI T4, 14,13

6130 13 WRITE (45,8 ud) CJJITTRG,TYFLE, 16,7
6140 &0 FORMAT (14 lX,Il X, I? 16F6.3)
6159 DE=0,2

e ey canels

Cyui 1A DKTZ~0LHZ

C e P e Voot
R S A P R Y B oo !

Visuiii, 1o L-mu G Faiend T RV UGS TR
6288 16 DO 120,COLRSE=1,2 ‘
6216 CAlLL INSTRU(COUQQL CcC)

6220 C(COURSE)=CC

6238C0N, IF THIS 1S A BASE RUN, SET DC=0
6240 IF(BASE)[ﬁ,l‘j,I’f

G250 17 pe=p,0

Czd8f GOTOZY

€270 15  BC = C (COUPSE} = OLDC (CONRSE)
6280C0%,  COMPUTE CHANGL IN STATE DUE %0 INTERVEUTION

€097 2N NETPLOONASEY 0] 3/7) 0 (00 Lo (CCUNEE) /50T )

6302 +  (C(GRADE(16)-ALAST(COURSE))/DYEAR(IG))=STLAST(COURSE))
6318C01,  COMPUYE THE CHANGL 11 STATE

€320 DSLF = SS¥- (COURSE) ~STLASY (COURSE)D
6330C0M, SU!l TO OBTAIN TOTAL STATE CHANGE

€340 DS = DSIP(COURSE) -+ DSSF

6356C01. CONPUTE STATE AT BEGINNING OF NEXT GRADL
6360 S(COURSE) = STLAST(COURSE) + DS

6370C0M, COMPUTE ACCUNULATED ACHIEVEMENT LEVEL AT THE BEGINN1NG OF

6386C0M, THE WEXT GRADE
6390 . ACCOURSE)=ALAST(COURSE)I+AB(S(COURSE)Y,1.5,1.0,1)*DYEARCIG)

‘Becon. RECYCLE TO NEXT COURSE

|

IToxt Provided by ERI
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IPSE CONTINUED

€415 126 CONTINUE
6426C0%, IF THIS IS A BASE RUN, SAVE THE TUSTRUCTIOHN VALUES AMD
6435C0H.  THE SERVIGE VALULS

6440 IF(BASE)25,25,22

§459 22 UNITE (48 8?&) TTYRs '\F"IIf,C(l) C(L3
6455 VRITE (47,6500 LITAG, TV0L ,la,swuc
64A74COM, FSTIMATE - PASS PAII Ph) JACILITILE

6488 25 CALL PFVECT

6498 715 RETURH

65e0 $USE SCHFLO

€516 SUSE IMPED

Goan ¢Ua‘ TNSTRY

6550 SUSE PFVICY

6540 FUICTIC! ARCFU, D YRAR,IFLAG)

6569 DYNENSTON X(85)  ARC(ER)

6514 IV (Prbpey 30, 10,20

6580 16 READ (58) X

6530 READ (51) ANC

6676 GO TO 111

661G 2% DO 10H Jul,85 -

Y230 DIVepAnC ) hh

6685 1 ¥OBIF) 50,55, 90

66830 5¢ USTAR=X(J~ 33 CCRU=AC (I 1) ZCANC LI ~ASECI- 1)) )5 (X () -
63840 X (J1))

6650 GO TO llB

€63 o7 DhIFaghe

G565 FDIFY 166, 50, 100

[ [ ‘“‘,"H, v

\::';~ ll‘u . .chk Ve ‘:Ju---;.‘:i."-u

6690 111 AB KBAR

€100 RETURN

6710 END

656585
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SCHIFILO

i
28C04,
1eo
B¢
127
139
1£5°
528
318
300
339
340

TE R
D)

360

370

Sbw

3543

A80

410
'/th(,ﬂ lhe
ISEIT0N.
1C28C0I.
T336000H,
7840
7450
IR
T

i

7160 15

INPED

)
2ocon,
3eCONM,
ied
tie
120

LYy Ll

SUBRCGUTLIHE SCHFLO
PERFORUS THE SCHOOL FLOUY USING THE MARKOV PROCESS
REAL [ARROV

INTEGER TRUANT,DROPS

INTERE SRVICS, FRIOR, RECED
INTEGER PLL,BAbh COURESE,TYPLE

NTEGER TYPRAY CVD.QX
couirion BI,BZ,CI cz NongD,TRUﬁNT,IUYEﬂR
common HSTLST,DQIP(S) OLHZ ,SRVICS, REL(E)
COMON NEY(S) (FEEE(h ),Pﬂhﬁ()‘ QPAhF()). SHUIGT(S?
Comkion QHOURS()) SDAYS (D) Q”FLVS()) OLDSF“ DIS(G)
COuiiON 3aN(z), Jd()),>zH(J) SLCS) L.(b) Hufll(o)
CCiimo: ICou.\/) TCHRSLD), r"'“’1‘{o),ﬁr“"'t(Q) TCHBUIND(Z)
Couni0N Clh.;(a) !CWB L8 ) TCHWIS(2) , Tz, ?) L, TIVCA,2)
Commnll 1WA, 2), PP(4) ‘(b),:J.(S) [’RKOU(’ )
CGulaGli ﬂ (23 ,ff"G (') SOTLALT(ED f?fp‘(?)
COHI0N TYPUAX,GRADE ll?\ LoYmancla )
COMi0N SERVIC,BASE UlU((Z)

COiEION DROF3, 1YPF Ib C’Dnﬁ% LDAR

SCHOnL FLOov “U ap (qu.( it ']Hr\\ SV LENG THE PAGS-FATL
VaConh proniiuyen ron THH ErnogRoTUS L g ananm
TATO THE VECTOR FOR THY Eib OF THE CURFEDT GhATi.
DO THE FBATRIX HULTLPLICATION.
bo 1&1,L=1,4
PP (L) = ﬂ.ﬂ

ISSCIEN DOTDIRN AP

‘”(1)

EPrOY e RSV (LT FrLASY G
LQLiihu;
RETURN

SUBROUTIHE INMPED(Z)

COLPUTES THE STUDENHT JHPEDENCE

Z = THE INPEDENCE

REAL MARKOV

INTEGER TRUANT,DROPS

INTEGER SRVICS,FREE,NECEN

INTEGER REL,BASE,COURSE,TYPE

INTEGER TYPHAX GRDHAX

CoMMON B1,B2, ci ,C2,H05TUD, TRUANT INYEAR
COotitioN NSILST DSIP(S) OLDZ GRVICS AELCS)

207 209
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5270C0MN,
5240 g
2259
5300
2310 12
5320C0M,
5339
5340 9§
2350
5368c0i,
53710 1D
5388C0M,
5398

G UTE THE EFVECTIVENIGS OF THT ADDITIONAL SIRVICES
EFFECT=SCHANG/ (1 .0+ ((GRADECIG)-DYEARCIG) ) /CLD7 ) =:2)

CONPUTE THE INDICATED INMPEDANCE
LEDINP=1.8
DO 12,121,6
INDINP=THDI P
CONTINUE

IF THIS IS A BASE RUH,
IF (BASE)10,10,9

7= INDI P .
GOTO75

COMPUTE THE MAXIMUW POSSIBLE IHPEDANCE CHANGE

MAXCHNG= (OLDZ~1.8)7(6,8% (i 0+5,8%(0LDZ/AS. G)*(OLDZ/49 8)))

COMPUTE NHEW INPEDANCE
Z=NINIFCCOLDZHHAXCHG) , INDINP)

208 210

+(ZYUC1)%DISCI (] B-EFFECT*RELCID D))
USE INDIWP AS THE IMPEDANCE,

( INPER  CONTINUED
RYas Ceitinn ﬁEUCS‘,FRif(ﬂ),rﬁ}ﬂ(S),Spﬁcgfﬂ)rﬁﬁUJfT(b)
Ny Coui{ioh SUOURB(ﬁ),SDﬁYS(S),SLEEnS(5) OLDSER,DIS(S)
340 COUIoE sau(R) ST, 5755, 51 (“(0) qlC )
356 compici fC”EXP(Z),TCHRS(Z),?%A?S(&) DFﬁhﬁf/) TCHBUD(2)
&0 COMLioNh CTHRS(2) ,TCHDYS(2), irhw{Lk’) T2 2),TI“(4,2)
3O CONTIDE 1U(S,2) P (4),8(3) 881 (H uu,fq”(ﬁ,ﬁ)
IR0 COMroN A(Z),PPLQST(4),ST[A51(5) hLASi(Z)
358 CoMMOoN TYPIAX, GRG)E(IZ),DYEﬁR(IZ) '
4289 COXE0N SERVIC,BASKE,QLDSL2)
418 c oMol DROPS, ]Y?L I1G,GRDUAY,ABAR
S5Cel DINZST UL Sk nvﬂl(J) ﬂlsltu(J) LSPURAT(S)
SOt REAL INDINP
SG20C0H PICK UP THE NUNMBER OF SERVICES OFFIRED
5639 CH=SRVICS
S YRAY FGiizGil
5256LC0M, FOoR EACH SERVICE, COMPUYTE INDICES CF QUALITY,
SE2GGCO0N, INTENSITY, AUD DUPRATLOlH
5076 SERVIC=g .0
5888 bo E10,G6=1,GHM
569140 qf?<Al(C) QQ.(*)‘!E%(G)'SQ\(Z)*FHEE(G)
S04 Hey - q]”(l)’”ﬁﬂﬁ(()4)1“(?) ORACK(E) STV STUNRT (G
S11E SUJ ﬁi\C)’au{u\uLG)I~J\YSKL)' Vi3 a)d
SI26C0%, ACCUNULATE TO OBTAIN AR OV‘Hﬁll SERVICE LEVEL
5130 SERVIC=SERVICH(1 B/F G 8PU(GY %
5146 + (SUCI) ASERAAL(GIHSU(2)XSINTEN(GY4L " (3I*SDURAT(G)Y)
51957700, RECYCLE TO NEXT SERVICE
5160 110 ConTrInun
IR IR IT THI‘ T@ ﬁ Vﬂﬁf LA U R ﬂ”'?ﬁ” 7? ﬂ?}fo?
KRR ’ ) Vﬂ: lﬁ T
51946C00. IF UOT CUHPUFE IHE IBCRIASE OVtR lHE BAbE.
5202 IF(SAS&)7 7,6
5218 6 SCHANG = gnﬁ
9229 EFFECT=£
5239 GO TO &
5242 1 SCHANG=SERVIC-OLDSER



1z -

IMPED CONTIHNUED

5460 75

INSTRU

1 .

23C010,

JaCoi,
42C 001,
160

114G

12¢

13¢

145

300

316G

323

339

349

2o

3%0

420

418
$2¢2C01,
$214d 21
523 4+
993D
9042 +
925% +
9164
$276C0M,
o860
989f +
Sige 75

RETUR

SUSROUTINE IGNSTRUCGOURSE,GO)
CONPUTES THE TNDUX OF IHGIRUCTION
COURSE = THE TEST CATAGORY

CC ~ JHE 1KPEDENCE INDEX

HEAL [AR7OY

TUTEGER TRUANT, DROTS

INTEGER SRVICS, FREL, RECEN

IHTEGER REl,DASE,COURSE, TYPE
LUTEGER TYPLAK, GUiLAR

COLENG DL, 02 GL,G2 POSYUN, TRUALT FIyren
COMi0n BSILST, D51 L), 0Lz, SRVICS , RELIG)

GO0l HEW(S),FREE(S),Phﬂﬂ(S),SPﬂCE(ﬁ),SBUDGT(S)
COmiMON SHOURS(5),SDAYS(5) [ SVELRS (D) ,GLUSER , DIS{6)
Cotmon SQU(?) IU()) QPI(J) W SHC3) 20(8) , RECER(3)
Paa

v \(o) o n(‘ \\ _-.orn\ o .-_r(h\ cenann oy

Goiiilon G oy den G SR RS TV, )
coon h ey ( ( Yoo TSy

Ve B ,..“‘ “ -_-A PR = .

Ui, fved Pl i et bl -'.' PR s Ny

CoMMoN TYPHA) GRADr"z) DYFHQ(J )

COMIiON QERVIC BASE GLDC(Z)

COMMON DROPS,TYPE,IG,GRDNAK,AEAR

CGMPUTE INDICES OF TEACHING QUALITY, INTENSITY, AID DURATION
TCHQRAL=TQVC(1 ,COURSEXXRECENCCOURSEN+ .
TQH(?,COU?\') TCHERP (COURSE)

TCHINT=zTIV(,CoUas )1 CRin CCOLEIL) +TIH 2, COURsh)
TEXTS(COURS ‘)1x£"( ,COoURsD=DESNS(CoUns I)'
TIH(A,COURSE)*TCHBID(COUR%F)
TCHDUN-CTHRSCCODURIPY S Oy ILO0UHASE) s TOHMES LCaIRS )
COMPUTE OVERALL THSTRUCTION IKDEX

CC=TV (1 ,COURSE):TCHIALA THW (2, COURSE) =TCHINT+

T3, COURSE)#TCHDUR

RETURN
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PRVECT

i
20000,
LA,
LGC0M,
105
116
126
130
140
356
Ry
340
336
340
350
383
370
Y244
K310
404

’ {‘11(.‘

156580010,
T510C00,
7528C0M,
1534

TOALC

(eI
R

[T
7512C0H,
7588 3
759LCO0M,
7668

7616

7829

1539

1640

1650

7668 102
T3TICGI,
7630
T76SGC0H.
7729C0N,
1713 '
7128C0H.
7138 103
7148 15

SUEOUTINE PFVECT
PECIETRIBUTES THR STUDZHTS I THE VARIOUS ADOVE AND
BLLOV THRESHOLD STATES USING THE ACHISVENENT 1LCREASE

PREDICTED BY THE INTERVENTION PROGESS
FX ’.‘ [ /Ilil\()“l’

INTEGER TRUANT,DROPS

INTEGER. SRVICS,FREE, RECEY

1NTEGER REL,BASE,COURSE, TYPR

INTEGER TYPHAX,GRDUAX

G0 Bl,BZ,Cl,LZ,NGSTUD,TRUHH- TUYEAK

- COMioN PSTLST, DRIPC3) ,0LD7 SRVYCS  REL (&)

CoMiica HEV(D) F FE(ﬁ),PARn(5),SP4(r()) SIUDGTCH
Comtioll SHOJH%()),&JﬂYo(i) o.;ch:()),OLDJLR DISC6
COMLON §OWLg) ,SIU(5) "‘”(5) ,SUCEY UG JRECEN ()
Coiol LblEfP(°) lL“,n(/) \ls(o) Diﬁu“(”) L TOHBUD ()

Cainatil CTHHS(Q),]CHUYH(?) ibP"G(“) Tavde, /) TEVCA, 2
COuiiti TV{3,2), P i) ,502),¢ *(3),HQRHOU(4,4)

CONMOH A2 P IHST’I) SlLﬁ 1(5),ALAST(2)
Coninh inuﬂ\ anDF('B) LDYEARCOLED

Como s HVTv,raaf RN

C(’u‘ill\.‘:'t D "'l -D lIJ’ ey J.L\ \.i Vi A\ \,I'}’,‘-,‘.:‘.'

CONPUTE THE ?h%b UFFTOR FROW THE SCHOOL FLOY RESULTS.
PLUS THE CHANGE Il THE PASS VECTOR DRUT T0 TIMLE I
CYCLE FOR EACH COURSE

po l” =1,2

Sy ! rL Loy dUee Lhagnas

T

— - [P PR
SEI llhAl IKDEX CF THLE GROUP
IFIN = INIT + HsUM -1
CYCLE THROUGH THE GROUP, NMOVIHNG FAILURES TO PASSES
DO 122 J = INIT, IF1N
L = J+ NSUlH
FAILP = 1, - s(ID
TCHP = PPLYY / FrY'P o DSIV(TD
PPCIY = PPCJY » TENP
PPLLY = PRLLY + TENP
CONTIHUE
GO 10 Thno GmAT GROUN OF FLILURLG.
INIT = INIT + 2 % NSUN
HAS SUBJECT 1 BFEN CQNPLETEN?
IF NOT, GO TO 3 AND PROCESS THEZ NEXT BATCH OF FAILURES
IFCINIT-~4)3,1283,103
CYCLE THRGOUGH NEXT SUBJECT
CCHTINUE
RETURN
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DRPOUT

1

23C01.
120

110

129

135

148

30U

310

328

330

343

355

KNIy

1@

334

]

453

411
S504C0NM,
S51¢%
SS."-:)CL}II *
G532C0M,
95 4&1
$55300M,
95480
SN
N
SRR
96
9619
9629
9632
95428C0M,
S65000M,
Q540
9814 12
S63¢
9690 11
SiL 12
9710

$728 1
9720 2
9740
9750 3
9762C0MN.
97170 4
9788C0N,
979GCOW.
o GDCOWn

SULRGUL LA™ DR2GUT

CONPUTES THE NUMBERS OF DROPQUTS AND TRUAKTS

REAL FARYOV .

INTEGER TRUAUT,DROPS

INTEGEIR SRVICS, FKFL RECEN

THTEALE RiL,BA80 colnss, 1yPi

INTEGER TYPHAX,GRDHAX

COii0t Bl,nz,Cl,CZ,HGSTUD,TRU&NI,INYEAR

comiiol HSTLST,DSIP(3),0LDZ,5RVICS RE 1(6)

CCHMON NEV(H)Y ,FREE(S),PA PH()) °PAC.()) BUDGT(S)
COn].]O” SHOLI\-\;(J) w')n[.)( )) J. Lt xCI())'OI. l)..)Ln DLD(U)
Commet sole2) SIU()) SF”(?) SH{3), ”(C) RECENC3)
CaiRiot TC IlXP(Z),lCHﬂq(’) lb‘fo(?) NESRS(2) , TCHBUN(2)
COMHON CTHREC2) ,TCHDYS (70 TUHWKS(Z),TQU(Z,Z),TlH(é,Z)
COLLOn 14 (¢3,2), P‘(ﬁ) $C35) SSF(S),MAHHOV(A,A)

COinl AL P?LﬁST(&),STLﬂGT(S) £ 881(P)

comnniol AY.“\Y G“ﬁD{(ld),UYEﬁﬂ(l&)

COuin0 SERVIC, BAGE, 0L DG (2)

COmMOoY UROPS,1YPE;1a,GRDNAX,ABA7

COUPUTE THT AVERAGE GRADE LEVEL PIRFONNLICE
ABARZCACIIAN(23)/2. 0

CCuAUTE THE AnCUY 1Ly Guabih LEVLL

BEHIKD THE ACTUAL GRADE.

ALLGBAZABAR-GRADECLG)

READ THE DROpOU1 AND TRUANCY REGRESSION CORFFICIENTS
CALY. READCS5,2,1,B1,TAM)

["—- ‘l/“ e

ARRET TIPS TN BRSO REh
Teie e 0l - ‘
CALL READCST,68,1,C1,TAA)
ci=Cl/160.

CALL READ(33,8,1,02,IAA)
c2=C2/120,

CONPUTE THE NUN3ERS OF DROFQUTS AND TRUANTS BY

© REGRESSIHG THESE VALUES AGAINST ACHIFVEJT”T LaG

IFQ2-gannwni e, tz, 1
DY iz 14~ GRADE (GRDIAK)

GO 10 12

DYRzDYEARCIG)

BhOrSe (Bl i aGlADE) NS TLES TRDT R

1F (DROPS>L,2,7

DROP5=0

TRUANT=(C1=ALAGBA+C2) :NSTLST:DYR

1F (TRUANT>3,4,4

TRUART=D

SUBTRACT THE DROPOUTS FROMN THE NUMBER OF STUDENTS
NOSTUD=NSTLST~-DROPS

IF THE RESULT IS LESS THAN ZERO, SET HOSTUD

FQUAL TO ZERO AND THE NUMBER OF DROPOUTS

EQUAL TO THE PREVIOUS NUMBER OF STUDENTS.
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DRPOUT CONTIHLED

sgle
se28 5
9830
9840 €
9852000
SOGUCOM .
9870
SB80O
9950
o9ne
9210

& ]
i)

IFNOSTUDYS, 6
DROPS: D’OPQ -N
NOslUD ©
ITTRG=12CCTYPE+FIGIG
STORE THe {UMwLRS OF

8
06ST

D

IN THEIR OUTPUY FILES,
VRITE(4Y,801), ITTRG,TYPE,1G,DR
WRITEC4],8081) IIIRG lYPF IP 1RUD
W“'Tf(ﬁé £815 ITIRG TYPE Tﬁ e lUD
I?YJ)

rOAnlr l(jA l\ ]l,llﬂ IL
REHRN

—

DROFOGUTS, TRUMA

212

SR,

ol

{H

214

e p Ry
FSIALS RO

-

[
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CAREER
SO0, CorUTES THT LUG3ERS OF THE VARTONS STUDENT TYPES L0
36C0H. GO INTO SELECTED CAREER CATAGORIES

169 $FILE NOSTUD, CEFIZ, A, CHOICE, INITX, DROPS

110 DIMENSION 0CA), NOSTUD (4), CHOICE (4,6), SCORE (4)
129 DIMENSION PCOL(4), HC4,4), SACHC4), RELMO (4, 4)

132 DIEERST 0N DUNIY (33, TUDEX €12)

140 COLi0H TAG, A, B

150 READ(5), 1GH,J1,J2, (LEDEX(I),I=z},1GH)

168 S  READC.:), IT,NDEX,N

170 IF(UDEX' = 1E) 19,18,19

185 18 ROSTUD (IT) = I

1S3 1s . IF CFUDFILE 1) 9, $9

262 99  READ (2) DUMMY, R

216 39  READ(3Y, IT,1G,41,h2

220 1F ¢1G ~ 1Gh + 1) 25, 28, 29

2309 28 SACH (I1T) = 6 % Al + (A % A2 =~ JHDEXCIO)

240 23 IF (ElUrILE 3) 39, $39

258  $39 RELD(C),IT,1G,ID

268 T¢ CINDEX (IG) = 6) 31, 31, 32

270 32 (F (INDEX (IG) - J1§) 33, 33, 34
4

2en 34 CHOVCE (1T, &) = CHOICE (IT, 3) 4 ¥D; GO TO 91
230 31 CHOICE (01, 1) = CGhoyc iy, 1y < by G0 70 o

304 3% CHUICE (IT, 2) = CHONCE 71T, 2) + LD
J1g 0 ol IF (ENDFILE &) 939, 989
32 959 A = 1 / SQRT (6,2832)3 B = .5

230 Do 73 ITYPE = 1, 4
S SHn B

457 CECEINE NI G

Y H CLn

6 5 1AG = SAGH GAYFE) / Sb

380 0C4) = W (.675, 3.5)

390 0(3) = W(B, .675)

420 0(2) = W (~.675, 8 )

Alg 0C1) = ¥ (=3.5,~.675)

420 DO 73 2 =1, 4

430 PCOL (LYY PEYSPCOL CTYP )00 #H (], TTYPE)
440 SCORE ¢J) =z J 4 ITYPE

450 RELEO (J, 1TVPE) = NOSTUD (RTYPLY % 0 (J)
460 IF (SCORE(J) = 4) 233, 223, 74

A6 T4 IV (sConndeny - 5) ?f,, 225, 213

AT¢ 233 E=,86

480 Fo, 44

490 .50
601075

223 F-,10
Fz.6
G=.,29
GOTO75

213 Te39 N
: Fo,47

213 :!153



CARLER CONTINUED

543
550
576
580
609
618
6208
630
640
658
656
67¢
680
690
140
T
120
130
149
758
160
10
180
99
800
g1
g2n
G

L

-
Vv

13

Irg

Cuo 18
CHOICE(ITYPE,6)=CHO]CE(ITYPE,G)+RELHO(J,ITYPE)%E
CHOICE(ITYFE,5)=CHOICE(ITYPE,5)+RELHOCJ,ITYPE)*F
CHOlCE(lTYPE,4)=CHOICE(ITYPE,4)+RELHO(J,ITYPE)$G
CONTINUEL

ReUIND 2

VRITE (2) Duuidy, H, PCOL

ENDFILE 2

VRITE (4) C((CHOICE(IX, JX), JX = 1, 6), I¥X = 1, 4)
ENDFILE 4 ’

SCHALN RAuAL

FND

FUNCTION F X))

CoMMON 1AG, A, B

Fo= A5 EXP (B % (X ~ TAGY = (X ~ TAGY)

RITURN

FURCTIon v (START, ST0P)

DItiENSION Py

R = START

PCY) = P(3) = P(5) = P(7) =

P(R) = P(6Y = 5 37 PC4LY = §

T = (ST6G” ~ STAERTY / G

§ m W3 &F T

W= B

po 121 4 = t, 7

Ve Wr POJY 8% F (R
= R+

GTARRNOR R

COMPUTZ THE INDLY OF DQUALITY OF EDURATIONAL COPFORTUNITY
$FILE INITX, A, DUBLOT

DIHENSION E €4, 12, 3), INDEX (12),
READ (1>, 16, J1, 42, (INDEX(1), I
IGHLY = 16 = 1 '
DO 21 KTYPE = 1, 4

DO 21 JGRADE = 1, IGMLI

READ (2), K, J, ACK, J, 1), ACK, J, 2)

ACK, J, 30 = o5 % (A (K, J, D+ A, J, 2))
DOABKRSE=1,3 -

TENP-0,

A (&, 12, 3)
= | IG)

214 216



140

250 30
PANY

226 3]
239 3
249

242

260

270 33
289

290 34
358 35
28

311

312 36
313

220 37
33510

348

3508 48
364

376

350

COMEFF

20C0i1,
1668
1203
6l
1820
1636
1831
1648
1p50
10892
1631
1285

EQUAL COLTINUED

JGAADE=D
JURADES JCRADEL ]

ITCA (4, JGRADE, KRSE)~TENP)31,31,32
IFCIGRADE-T L 1) 30, 32, 32
TEUP=A (4, JGRADE ,KRSE)

DOASITYPE=], 4

TOAPI D

JGRADE= 0

JGRADE= JGRADE+]

IFCACITYPE, JGRADE,KRSE) =TEIPI)34,34,35
IFCJGRADE-IGHLT) 33,35, 35
TEEPI=ACTIYPE, JGRADE, KRSE)

S DOAGJIERADEST, 1CHLY

IFCITYPE-4)37,36,%8
ECITYPE, INDEXCJGRADE) ,KRSE) =1,
GOTO4D
Foll2=)UDEXCICRANEI Y /) s CORHP =TT )
ECITYRPE, TRDEXCSGRADE) (KRSE) = (ACTTYRPE, JGRADE KRSED - TENPT)
/CAC4, JURADE ,KRSE) ~TENPI-F)
COMTINUE
VRITE(S ,E
SCHATH COMENF
END

COMPUTES THE COMMUNITY EFFECTS

$FILE 01, 02, 03, 04, HOSTUD, A, INITX, CEFIZ, CHOICE
REAL JUDEX

DILENETGE DATACT) , RATACT) YEARCT) ,C(5) , DPV(T)
DINENSION PLECTS,ELECT) , 1C4) 60 (5)

DIMENSION CHOICECS,A), DUMNY(16), COLC4)
CONMON THDEX (12)

HEAD (8), DATA, YBAR, DPV, C, RATA, DUMMY, COL
READ (S) CHOICE

ALPHA = ,05

READ (7) IGM, JI, J2, CINDEX (1>, 1 = i, IGH)
DO LAST, I = |, 1GH

1087 LAST:IEDEX (I) = AINT (INDEX (I))

1696 9
1691 A

READ (5, A) IT, 1G, NS
FORMAT ¢5X, I1, 13, I5)
IF (16 - 1) 431, 432, 431

(i 1100
C 1118 432 N (1T) = NS

ERIC .

IToxt Provided by ERI
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COMEFF CONTINUED

1326 4%1  1F (EUDFILE S) ¢, $99
1198 929 Bl2 = & (1) + N(2)
1260 B34 = H(3) + N(4)
1210 BZERO = BI2 + B34
1220 DO 17¢ IYYPE = 1, 4
1240 PCOL = COL C(J1YPE)
12,40 IF (FIHK C(LTYPE) - YHATL) 31, 32, 33
1258 31 BY = 1 - ALPHA
1260 G0 T0 36
1270 32  BY = |
1220 G0 TO 36
1290 33  BY = 1 + ALPHA
13660 RACIAL BIAS
1310 36 BRI2 = BC1) = FINK (1) 4 0(2) % FIRK (2)
{326 BB3A = N(3) = FLUK (3) + NC4) = FIUK (4)
1340 GO TO (201, 201, 262, 202) ITYPE
135G 261 B = BSl2 & DEoRd /7 Blg

1360 GO TG 273

13% 2p2 B = BB34 * BZERD / B34

1386 203 B = 8 / (BBl2 + BB34)

1350 Bz B = bLY -

14060 ACHTVVIIMENY LEVELS

1410 CALL. R (5, AA(D))

1420 CalLl. R (S, AAC(2))

1429 IMAX = INDEX CIGH -~ 1D

1430 CALL R (IUAX, AAC(3))

1440 nheny, 11, I1G, A, Ne

| AT I A FOgMat (5X, 11, 12, (F&.30)

HECRER O CUE TRt O G0 B GRS O S SR S 02

jsizC COTEGTIAL LiFetdid LanidwGs

1s1ecC AND EXPECTED LIFETIHE EARRINGS

1620 po isp1 =1, 5

1630 PLE (1) = DPV (1) =* YBAR (1) * B % C (I) % AA (I)

16483 Q@ = DATA (DD

1659 R = RATA (DD

1668 P = PLE D)

1670 ELE (1) = UidltiP (I1YPE, Q, R, F)

1620 199 COUTINUE

1699 PLEAC = PCOL * DPV(G) * YDAR(G) % B

V123 0 = DATA (&)

1712 R = RATA (6)

1729 ELEAC = UNEWP (ITYPE, Q, R, PLFAC)

1738 PLEAD = (1. =~ PCOLY * DPV(¥) = YBAR(Y) # B
- 1743 . ELEAD = UHENP (ITYPE, DATACT), RATACT), PLEAD)

1756 PLE(6) = PLEAC + PLEAD

1760 ELE(S) = ELKAC + ELEAD

1778 EzP=29

1780 Do9T M=1,6

1790 CH = CHOICE (M, ITYPE)

E = ELE (M) x CH + E

216 :!1E§



CONEFF CONTINUED

1210 Pz PLE () % Cd + P
120 * 97 .CONTINUE
1835 PLE ¢7) = P / NULTYPD)
1840 ELE (7) = © / HCITYPE)
2310 U= (692 % CHOTCECL, ITYPE) + 273 = CHOICK(Z, ITYPR)
ool + W848 % CHOLCE (3, L1YPL) + o614 % PCLL # STARA
2012 + + .04 % (NCITYPE) = CHOICE(!, ITYPE) = CHOICE(Z, ITYPE) =
2613 + CHOICE(3, ITYPE) =~ PCOL % STARA)) / N C(ITYPE)
2050 WRITE (ITYPE) (CHOICE(J,ITYPEY, J = 1, €), N(ITYPE),
2031 + PLE, ELE, U
2052 ERDFILE ITYPE
2056 174  CORTINUE
20155 SCHATN FLEX
2060 79 FHD
2670¢C EARNINGS COXRECTED FOR FIRST YEAR'S URENPLOYMENT
2557 FUSCTION UNEOG2 (VYYPE, DATL, RATA, PLLD
2690 IF CITYPE = 3) 37, 38, 58
2100 38 ULEN? = (1 = DATA) % PLE
2119 UNEHP = UNENP 4+ DATA % RATA * PLE

212z RETURI

2136 37 WIEGP = (Lo = 3. % DATAY 01K
2140 UNEtP = UNEG? + BATA = RATA = PLE

2159 RETURN |

2165C FATHER’S 1NCONE

2170 FUNCTION FINK CLTYFE)

2150 GO TO €*', A2 43, 44) ITYPE

2190 4% FIDK = Viddy DRivi

8050 47 FING o oguecoyunn

ST C IR LA S I R T N ST,

2229 44  FINK = 80603 RETURD

2230 SUBROUTINE R (L, AL)

2239 REAL INDEX

2240 COMMON INDEX (!2)

2253 9  READ(6), IT, IG, Al, A2

2269 IF (IUDEXCIG) ~ L) 9, 14, to

2276 16 DBACK3PACE 6

2280 READ(6),IT,1G,Al,A2

2290 AL = L 4 (Al + A2) / 2 - TUDEX (IG) + |
2291 RACKSPACE €

2306 RETUiii

217 531S)
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FLLEX

1GCda:
1650
1628
163G

I231C0M.

16490
10590
1e6e
1810
1050
1696
1162

VLG

1120
113¢
1146
1152
1155
1160
1176
11
1198
1200
1285
1266
1210
12248
tern
1enas
1258
1269
1270
1280
1292
1309
131¢
1328
1332
]340
1359
1360
1378
1380
1390
1480
i4le
1420
1430
1440
1459

EKC |

wll Toxt Provided by ERIC

RAs
RT:
RD:

1a5
110

595

.- 21 -

WEGXOES-~LESS THAY 53550
HEGROES-~LORE THAN $3£60
UHITES ~~LESS THAl $3203
VHITES -=MORE THAN $3663
THE OUTPUT ROUTINE
SFILE A, Li}iX, TRUANT, DR0S5, DURLOT, 01, 02, €3, 04,
DIMENSION FINDEXC12), Acl2, 2, 4), 8idiz, &, wvdde, 4o
DIHENSION E (4, 12, 2); IETEGER F (7, 3)
READ (2) MAXGRD, dJ1, INYEAR, (FINDEX(J), J = 1, NAXGRD)
READ 1) IT, IG, (A CIG, L., IT), L = 1, 2)
IF C(EEDFILE 1) RA
READ (3) I, 16, NT (IG, 11D
IF (EHDFILE &) RT
READ (4 IT, 16, HD (1G, 1T
1F (EUDFILE 4) RD
READ (5) E
BAXGRD = NAXGRD - 1
IGIHIT = |
PO 116 I = |, MAXGRD
IF (FINDEX (D> = Y#YVEAR) 106, 163, 110
IGINIT = ] A
CONTINUE
DO 1G] IT = 1, A

"
PRI[‘ G b8 Bs Ly M ta a Ba Ma T B e e e S5 S Ee ed ke e BT BT FT M N B0 43 e W Mo b1 TS BT A% D Al e €3 51 s b B Bm sm By 23 65 b4 T v BB be

PRINT, """

BoAD (lﬂ 3“)' PRINT 239

FOHHET"(?ﬁA e )

PRINT, cmTucTunUTTuInLnILunIITE

PoIilT o

FORMNAT (//710X, SHGRADEIGX, I IHACHIEVEHENTIeX, THTRUANTS
10X, SHDQOPOUTG)

PRIHT ENGL1SH MATH"

PRINT 319, ((FINDEK(IG) ACIG,),IT),AC]1G,2,IT), Nl(IG 11,
ND(IG, Il)) 1G = IGIHIT (AKGRD)

FORMNAT (9X,F5.l, Fis.t, Fl@ a2, It3, 115

PRIGT 449

FORWMAT(//15%,36HEQUALLITY OF EDUCATIONAL OPPORTUNITY //)

EG=MAXGRD 3 ID= FINDEXOUI®)

PRIUT 435, 1p, (FE (X7, ID, LY, L = 1, &)

FORVATC(EHGRADE = FO, 1 ,2X, JGHEKGLISH = F5.2,5K, THMATH =
THUATH = ,F5.2)

J = IT+ 5

READ (J) F, U

PRINT, an" POTENTI AL EXPECTED
PRINT LIFETINME LIPFTINE
PRINT hUMBER EARNIHGS EARNINGS .
PRINT """"""""" e b el

PRINT' 595, (F(1,1), ¥ = l, 3)
FDRMAT(7HGRhDE Glll Is, 118)

PRINT, DROPOUTS ™
218 220

FLEX

,F5.2)




FLEX  CONTIHUED

1469 PRINT G5, (F(Z,iDh, 11 = 1, 2)

1476 615 POPHA[(/LHGRHDL l@ilO I9, 113
148¢ PRINT, DROPOUTS’
1498 PRINT 645 (Fes,th, M= 1, 3)
1580 645 FORMA&(/8HGRADE 1211@ 18, 118
1510 PRINT DROFOUTS'
1524 FRINT 679 (FCa,m), ® = 1, %
1539 615 FORHAT(/lEHVOCATIONALIB 19 110D
1540 PRINT 655, (F(5,M), M = l o)
1558 695 FOWMAL(//!QHCOMﬂ FCIALIB IS, I11¢)
1569 PRINT 720, (I'(6,M) = l, 3)
1576 7120 FOR]A](//B ACADEdIbIlO Ie, Il
1536 I“ R P T LT -:_:::: zncrozco =szzoo
1999 Pn T 7o5 (FC7,t, 1= I, 3
1668 76% FOTUATC(/S WIOTALIIS, 19, 119)
1636 PRINT,~"*
1540 1641 CUHTIHUE
1850 sTopP
1660 EHD

O

ERIC - . 219 221



