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SEVEN SEFARATE REFORTS DESCRIBE AN OVERVIEW OF A
COST-EFFECTIVENESS MODEL AND FIVE SUBMODELS FOR EVALUATING .
THE EFFECTIVENESS. OF ELEMENTARY AND SECONDARY ACT TITLE I
FROFOSALS. THE DESIGN FOR THE MODEL ATTEMFTS A QUANTITATIVE
DESCRIFTION OF EDUCATION SYSTEMS WHICH MAY BE FPROGRAMED AS A
COMPUTER SIMULATION TO INDICATE THE IMFACT OF A TITLE I
PROJECT ON THE SCHOOL, THE STUDENTS, AND THE COMMUNITY. THE
OVERALL COST-EFFECTIVENESS MODEL FOCUSES ON CHANGES IN
STUDENT ACHIEVEMENT, ATTITUDINAL AND ENVIRONMENTAL FACTORS
INFLUENCING ACHIEVEMENT, AND SOCIAL BEHAVIORS AND COMMUNITY -
' ' IMPACTS OF IMPROVED ACHIEVEMENT IN THE DISADVANTAGED. THE

FIVE SUBMODELS COMFRISING THE OVERALL MODEL ARE--(1) SCHOOL ,
AND (2) INSTRUCTIONAL FROCESS, (3) COMMUNITY INTERACTIONS,
(4) COSTS, AND (5) COST-EFFECTIVENESS. THE SCHOOL SUBMODEL
REPRESENTS THE FROCESS IN WHICH FOUR STUDENT TYFES (WHITE AND
NONWHITE WITH FAMILY INCOMES ABOVE AND BELOW $2,000) AND
EDUCATION RESOURCES (TEACHERS, EQUIFMENT, ETC.) ARE CONVERTED
INTO BETTER-EDUCATED INDIVIDUALS. THE INSTRUCTIONAL FROCESS
SUBMODEL INDICATES THE STUDENT ACHIEVEMENT AND ATTITUCE
CHANGES RESULTING FROM TITLE I FROGRAMS. THE COMMUNITY
INTERACTIONS SUBMODEL ESTIMATES THE IMFACT ON SEVEN COMMUNITY
VARIABLES OF CHANGES IN THE EDUCATIONAL SYSTEM DUE TO TITLE 1

. PROGRAMS. THE COST SUBMODEL ACCOUNTS FOR BOTH THE DIRECT AND
INDIRECT COSTS OF TITLE I FROGRAMS. THE EFFECTIVENESS
SUBMODEL ANALYZES THE OUTFUT OF THE RESULTS OF THE OTHER
SUBMODELS. ONE OF THESE SEVEN REFORTS DESCRIBES THE OFFICE OF
EDUCATION COST-EFFECTIVENESS SIMULATION. (JL)
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PREFACE

This Technical Note is the first of a seven-part issue which
deseribes a Cost-Effectiveness Model for the analysis of Title I
ESEA Project Proposals. The seven parts are:

TN-1Z Part I - An Overview of the Cost-Effective-
' ness Model and Submodels for the
Evaluation of Title I ESEA Proposals

T™N-15 Part II - The School Submodel

TH-16 Part III - The Instructional Process Submodel

TN-17 Part IV - The Community Submodel

TN-1¢ Part V- The Cost Sutmodel
TN-19 Part VI - The Effectiveness Submodel
TN-20 Part VII - The Simulation
The mbdel was developed by Abt Associates, of Cambridge,
Massachusetts, for the Division of Operations Analysis, National

Center for Educational Statistics, under contract number OEC 1-6-
001681-1681. '
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DESIGN FOR AN _
EDUCATION SYSTEM COST-EFFECTIVENESS MODEL
by

Dr. Clark C. Abt
Abt Associates Inc.
Cambridge, Massachusetts

This presents a design for an elemex:xtary and secondafy -
education cost-effectiveness model, emphaéizing' evaluation of the U.S.
Elementary and Secondary Education Act's Title I programs for the dis-
advantaged. Substantively, the design reflects a coﬂce rn for the exploit~
ation of all available data on results accomplished by educational sys-
tems, as well as what is known about learning and influence processes.
Methodologically, the design attempts a quantitative description of edu-
cationsystems, that may be programmed as a computer simulation that
will produce quantitative indications of the impact of a Title I project
on the school, the students and the community. _

The model at this writing has been partly programmed for com- .
puter simulation, and empirical data are' being collected for the vali-
dation. i

The model was developed in 1966 under contract for the U.S.
Office of Education's Division of Operations Analysis, by an interdis-
ciplinary team at Abt Associates Inc., a private research firm located
in Cambridge, Massachusetts. Some five man-years of professional
effort were expended by fifteen professionals under the direction of the
writer. The writer gratefully acknowledges the inspiration and encour-
agement given by Dr. Alexander Mood, Assistant Commissioner for
Educational Statistics; the wise direction and warm support of Dr.
David Stoller, Director of the Division of Operations Analysis; Dr.
Richard Powers, Chief of the Education Economics Analysis Branch;
and Mr. Martin Spickler; all of the U.S. Office of Education. Signifi-
cant parts of the model design are the work of my colleagues at Abt
Associates Inc., Stephen Bornstein, Louis Cutrona, Stephen Fitzsim-

mons (deputy projéct director), Raymond Glazier, J ames Hodder,




Hdlly Kinley, Peter Miller (def)uty project director), M. Kéith Moore,
Martha Mulloy, Michael Pritchett, Robert Rea, Martha Rosen, and
Richard Rosen. Professor Andre Daniere and Mr. George Thomas
of Harvard University generously gave advice and information,
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tion of what leads to changed student achievement, attitudes, ‘carning

. cases, qualitative variables are built up numerically from components

for which better data is available, or assigned index values by user.

of output,

THE OVERALL MODEL AND THE SUBMCDELS -

The purpose of the overall education ¢ost-effectiveness model
ié to evaluate the relative school, student, and community effe'cts
and associated costs of alternative ESEA Title I programs for the dis-
advantaged.

Since such programs are directed toward increasing learning,
the model focuses strongly on the changes in student achievement,
the attitudes and environmental factors influencing achievement, and
the social behaviors and community impacts of improved achievement
in the target population. _

The model may be described as a micro-educational model, be-
cause of its répresentation of some of the detail components of the

education process, However, the mocGel does not pretend to be a2 micro- _

analysis of learning and influence processes, although these processes
are represented by whatever objective correlatives are available in the
form of qualitative numerical indices.

The model also does not pretend to be an exhaustive representa-

potential, and equality of educational opportunity. The attempt was o
emphasize those aspects of the education process that seem most rele-
vant to achievement increases in students affected by Title I programs,

and for which quantitative data is widely available,

Some attitudinal variables believed decisive for the learning 1')ro‘-
cess are not yet quantitatively defined, and thereis only qualitative, im-
pressionistic data available on them. Rather than simply omit such
troublesome but significant variables, and thus falsely imply insignifi-
cance by omission, the qualitative variables are sometimes given nu-
merical index ratings roughly corresponding to such qualitative distinc-

tions as are offered by empirical but impressionistic data. In other

judgment,- In all cases, the.attempt has been made to achieve a useful
balance among the demands of data input, model complexity and validity-




The model's emphasis is on what the education system produces .

in terms of quantities and qualities, rather than how it does so., -How-

. ever, a certain amount of detail on how it produces its eifects was es-

sential to simulate for forecasting what it will do,
The model is not initially expected to be predictive, but only

indicative of the relative cost-effectiveness of alternative Title I pro-

. grams, 'Prediction requires regularity of process, and no two schools,

student populations, or communities are alike, Even the calibration of
the model with previous Title I before-and-after data will only improve
its indication of the probable relative effectiveness of programs, because
of the uniqueness of each case. Only to the: extent that Title I situations
are similar and are accurately measured and modeled, can their impact
be forecast; However, even such a limited cost-effectiveness forecast-
irig and evaluation model as that described here offers a substantial aid
to education planners and policy-makers.
The overall model consists of five submodels: (See Figure I belovx;) '

--School

--Instructional Process

—'—Community Interactions

--Costs

--Cost-Effectiveness

The School Submodel represents the production proces;s whereby

the inputs of four partially educated students types (white and non-white,

‘above and below $2, 000 family income) and education resources (teach-

ers, equipment, facilities, community environment) are transformed
into better educated individuals, graduates, and dropouts. Inputs include
Title I programs, previous school achievement and student sociological

data, and specific improved achievement in the target population, Out-

.puts are the change in numbers of graduates, dropouts, achievement

levels by grade and student type, and critical achievement areas,

The Instructional Process Submodecl represents the specific im-

provements in student achievement and attitude resulting from a Title I

program, It attempts to reproduce the effects of the influence process

‘whereby behavior and attitude are modified by exposures to teacher,
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parent, and peer of varying duration and mtens:ty. Inputs are the

Title I program, previous and current caanges in attitudes and achieve-
ments, and sociological data. Outputs are changes in achievement and
attitude ('Indcx of Learning Difficulty') by student type. ' '

The Community Interactions Submodel estimates the impact on

seven community variables of the changes in education system output

" due fo Title I programs. The inputs are the School Submodel outputs of

changes in numbers of graduates, dropouts, and achievement levels;

the Instructional Process outputs of changed student achievement and at-
titude; and community characteristics from the Data Base. Outputs are |
the community changes in terms of changes in lifetime earning potential
and equality of educational opportunity.

. The Cost Submodel accounts for all direct and indirect costs re-

quired toimplement Title I programs. It allows the user to associate

specific costs with specific components of the program and their effects.

. Inputs are the Title I program description and costs, and the real national

average costs cf typical Title I items. The submodel compares typical
and proposed costs to allow the user to evaluate the efficiency of the pro-
posed expenditures, Outputs are the total costs of the program, the
added resources bought, and total program costs broken down by com-
ponent parts. '

The Effectiveness Submodel is the submodel in which the analysis

-and the output of the results determined by the other submodels takes

.plac‘e." The inputs to the Effectiveness Submodel are all of the variables

which are in the Data Base at any time, the outputs of all of the above
submodels (i.e., s'tudent, school, and community effects), and their
associated costs. Outputs are efficiency data, measures of education
effectiveness, and descriptive school, student and community data.
Specific efficiency measures are effects per cost, values per cost,
effects per resource, and values per resource.

The outputs of each Title I program would be evaluated by at least
one model 'run, ' and comparison of alternate programs can be made by .

comparing respective effects and costs. Both different programs for
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the same target population, and the same or different programs for
different targef populationé may thus be compared. The tables below
are examples of typical computer printouts (output) of a model run for
d single specific school improvement project, giving before-project

and aftér-project achievement, attitude and economic data on students
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PREFACE

This Technical Note 1is the second part of a seven-part issue
vhich describes a Cost-Effectiveness Model for the analysis of
Title I ESEA Project Proposals. The seven parts are:

T™N-14 Part I -~ An Overview of the Cost-Effective-
ness Model and Submodels for the
Evaluation of Title I ESEA Proposals

TN-15 Part II - The School Submodel

TN-16 Part ZII- The Instructional Process Submodel

T™N-17 Part IV - The Community Submodel

TN-18 Part V - The Cost Submodel
TN-19 Part VI - The Effectivenecss Submodel
TN-20 Part VII- The Simulation
The model was developed by Abt Associates, of Cambridge,
Massachusetts, for the Division of Operations Analysis, National

Center for Educational Statistics, under contract number OEC 1-6-
001681-1681. :
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THE SCHOOL SUBMODEL oo
» The School Submodel is similar to a production process with ~
quality controls. The inputs of four student types.(white and. -non-~
whxte, above and below $2, 000 famlly income) and educatmn re-
" som s (te chers, equipment, faczlﬂtzes, community environment)
. -are transformed into better educated individuals, graduates and
dropouts. Inputs include Title I programs, i)revious school achieve-
-~ ment and student sociological data, and specific improved achieve-
ment in the target population. Outputs are the change in numbers of
- graduates, dropouts, achzevement levels by age or grade, and criti-
cal achievement areas. _ '
There are five subroutines: the school flow matrix,
o “course. of study selection and allocation, 'truancy and dropout, - and
| 'graduation (see Fig. 1). The school flow matrix represents
| the flow of students through parallel achievement category tracks
l ""sub-assembly production lines, " in a sequence of achievement levels

within each track "quality control checkpoints," The achievement

v sremmencne mmpupes  «

categories in various combinations forrh subjects such as math or Eng-

. lish,. The achievement levels may represﬂe'nt' grades or promotion thres-

; , - _:. holds (where schools are graded), but in any case are prerequisite |
gates for further achievement in the same and in related achievement
categories, Any combination of achievement categorxes, achievement

.. levels, and student types may be the target area of a Title I program

- " (see Fzg. 2). .

' - At the eighth grade achievement level of the school flow matrix,
the course of study seiection routine is usually triggered. Students
are allocated to college prep, clerical, general, or vocational high
school courses of study, depending on their achievement levels and the

entry requirements, |
Truancy and absence rates are ‘computed at all achievement or

grade levels on the basis of external attitudinal and nast achievement
data, ‘Dropouts are computed on the basis of past achievement, ab-
'sence, attitudes, and community factors., Graduates are computed on
the basis of achievement at the final level or grade, and graduation cri-
. teria, Finally, critical achievement areas, ,in terms of age/grade and

subject and population, can be identified by 1tera.ted runs of the school
flow matrix under various conditions., ./~ -
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THE SCHOOL FLOW NETWORK

‘Introduction

Forecasting long-range education effects as a resullt of
Title I is accomplished in the school model by propagating_chang.es
in achievement resulting from the application of those Title I
programs. The propagation starts at'the next highest grade and
works forward by the successive application of a set of decision
rules. The decision rules are based on predicted performance as °
a result of meeting curricnlum prerequisites, The past perform-

" ance for each student type and course type is stored. The school
flow. network.is overlayed upon the historic data, .The achieve-
ment change is then overlayed upon the network, prOpagated and an

" upgraded performance profile is generated.

O

Description

The school flow network consists of nodes at each grade/age
achievement point, Nodes are connected by solid lines to indicate a pri-
mary prerequisite exists in the previous grade for that achie\}en}ent cate-

- gory. Dotted lines indicate that the previous grade acts as F secondazy

prerequisite in that achievement category.

grade, (g)

f

Reading

Language

(p)

Soc. studies -
Math. . |
Science R

The school flow network is uséed to infer the results of a

> Sy

Title 1 progrém on graduates and drop-outs, For example, if a

Title I program is designed to improve the reading level ac}ueve-
ment of second graders, this improvement will result in an increased
chance of improvement in most other {our,th grade achievements
(except possibly, 'shop'). The network provides the prerequisites,
and the historical achievement scores provide the basis for extra-

polating 'downstream! effects,

-~

I
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Aésumptions About Network Propagation

The network is designed to operate in conjunction with a
 Title I program aimed at upgrading achxevement. Several assump-
tions about operations are required:

1) We assume tln t in all cases:

AA ’ reetir.:s AA , that

:s ,a change m any d(.hwvement (Ap) for

any grdde (g) requires the presence ofa
change in the same achievement at the

- previous grade, This is the-horizontal
prerequisite,

2) We assume that, in all cases, any lost
requirement prevents a change in achieve-
ment at the next level, This is the gating
function effect. The result is that any node
having more than one prer equzsrce must

have a change present on all its entry lines to
assure passing a change to the next higher
level. (If only weak prerequisities are not
present, we may reduce the probability of

a change to the next lével, )

Title I Case A .~ Titlel CaseB

A

S A L A
A - A :/_....__..-A

3) The "ripple effect' cau die out after a few
- grades if insufficient nodes have been activated.

4) A change will be generated whenever the level
of the prerequisite is higher than or equal to the
next level and the line is a diagonal, This assump-
tion preveits the change from "washing-out" furth-
er.up the network due to loss of only one of the
requisites, :
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Results in Achievements .of:

' Title 1 © Case A
- .é ’ .3 ..4
Al ‘ .l .2 °3
.- je2 3 °4 l
' l
* Grfz Gr._3 Gr.4

0l = 42 —- 3
02402 { 02

Gr.2 Gr. 3 Gr. 4

Results in:




A . .
B e T e o
D it L DUV .

)

“In case A, the change was not propagated
diagonally because the historic achievement
indicates a lag in only the center subject, In
case B, the change was propagated up by the
earlier second grade achievement in the top
subject, but was not propagated down because
no network link was provided, -

. 5) Only estimates of standard improvements
are forecast by the network. No attempt has
been made to analyze the historic data for en-
hancing effects which would allow faster achieve-
ments due to superior facilities or teachers

- further up the network. In other words, the ,
network is sensitive to the correction of achjeve-
ment gaps or deficiencies, but will not in its
present simplified form reflect improvements
from average to superior levels,

Network Operation

Each of the decision rules is applied at each of the network °
nodes beyond the nodes affected by Title I. Achievement perform-
ance is predicted for each population segmént carried-in the model.
Drop-outs, secondary school course of study requirements, and

" expected graduates are based on the predicted performance,

Display ;
~ The "shadow effect! of early achievement failure and its

removal or reduction after Title I programs will be displayed

as shown in Figure I. The numbers represent level of achievement

in terms of grade. The x's are used for grapﬁ.ical' purposes to re-

present the shadow, .

h s
i 1
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| FIGURE I
-LONG RANGE EDUCATIONAL EFFECTS

Before Title I: | Low Income - Negro

X X X X X X X X X X X X

Beading ' xEx xlx xlx x2x x2x x3x x3% x4x x4dx x4x x4x x4x
x x X X X X X X X X x X
. Language x§x x)l{x x)l{x' x)Z{x x}Z{x x>3{x x’3{x xﬁx x;&cx x;%x x;%x
‘ ] . X X X X xXx %X x 'x
Sm':T studies : x)l{x x}Z{x x}?zx x;%x x%x x;i(x x)%x x}%x
x X %X x x x x x x X x x
Mat h 'x},({x xI’(cx x}l‘x x}l{x x)Z{x x}Z{x x)%x x’3‘x x)%x xﬁx xﬁx x}%x.
" Science | xTx xBx 3% xlix v¥x Fx shx shx
1 2 "3 4 5 6 7 8 9 1011 1z
o grade

Title I Program: Headstart for Low Income - Negro

. X X x x
Reading 1 2 3 4.5 6 7 8 x)8(xx§x x)8{x x?{x.

: X X X X X x X
Language 2 3 4 5 xbxxbxxTxxTxxTx x7x x71x

X X xXx x x x °x
: X X X X X X
i : 5 6 xb6x xbx xTx xTx x7x xTx
‘Soc. studies | O Xx0x xTx xTx x7x X7
X* X X X X X %X x x X x x
Math xKx xlx x2x x3x x4x x5x xbx xTx x7x xTx xTx %1%
X X X X, X X X X X X x x
X "X X X X X x x

Science , x3x x4x x5x xbx xTx xTx xTx xTx
1 2 3 4 5 6 7 8 9 10 11 12
- - grade

The shadow cast over the entire performance before headstart
has been partially removed., Remedial Arithmetic would further increase’
achievement but secondary school failure may still be possible due to low

. relative achievement and poor attitude toward school.

ERIC

Full Tt Provided by ERIC.
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THE USE OF ACHIEVEMENT TEST SCORES

The achievement test scores to be used as data by the model (e.g.
Standford Achievement Test, STEP, Iowa MP, etc.) will provide stat1st1cal
distributions of scores by grade or age level, For example, the typically
expected level of achievement of fourth graders in reading will be the mean
level of achievement for the fourth grade. A student whe scores, let us
sé,y, one standard deviation below the mean can be classified as a third
grade reader; two standarddeviations above might constitute a sixth grade
.reading ability. _ ‘. '

Each of the student types has a set of achievement scores (grade
levels) for each grade determined from historic records. When the raw
data are in terms other than grade level--for example, grades or percentlle S~
the'scores are converted to grade level before being used in the model.

The network propagation results are maintained for each student type
mdependently and can be combined later for a presentation of mean achieve-
ment and distribution by grade or age. Studenttypes are defined as the bases
of white (W) vs., non-white (N) and family income above $2, 000 vs. below $2, 000,

EKC

Aruitoxt provided by Eic:
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COURSE OF STUDY SELECTION SUBROUTINE

Early in his high school years the student may choose a course of
study designed to prepare him for college, for 'commerc.e, or for the voca-
tions. Some students develdp their curriculums within these courses of
study while others select a general course of study. The "Course of Study
Selection Subroutine' indicates changes in Title I apportionment of students
among the courses of study. ' '

After a Title I input, students are allocated among the courses of
study by reconciling the demand for each course of stu&y with the supply of
slots in that course of study. The student choices are made from a list of
those courses of study for which he has the réquired record of achievement.

The student eiigibility and preference for a course of study are based
; upon his characteristics. However, restricting the definition of student
‘ . types to the average (mean) of the distributions of characteristics precludes
simulating the process by which the various individuals within a student type
select different courses of study. Therefore, it is necessary to distribute
the characteristics which determine eligibility and preference along a dis-
tribution the shape of which ié a judgmental inpu.t. |

The minimum standards for eligibility are expressed in terms of re-
quired m*nimum levels of previous student achievement. The allowed student
choices are those for which the student, generated from the distribution of
characteristics for the student type, meets the minimum requirements. A
list of allowed courses for that student is thereby created.

The student makes his actual choices,from this list of allowed choices,
upon the basis of his attitude toward education. The course of study which is
most compatible with the student attitude toward education is chosen.

The chcices of individual students are aggregated to determine the
total demand for the available openings in each course of study. A check is
made to determine if the demand for any course of study is greater than the
supply, the excess demands are eliminated by allocating the appropriate
number of students among the unfilled openings according to their second
preferences for allowed choices. An oufput report is generated when there

is unfilled demand.

-10
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After supply and demand have been reconciled, ‘or if the demand

does not exceed the supply for any course, the changes in the apportion-

———— 1 . o

ment of students among the courses of study is determined, by comparing
the Title I apportionment with the historical apportionment.

* ety Aategs Sl o S e »

l. INSTRUCTIONAL
i PROCESS
| SUBMODEL , | ;
— ™ — THANGES IN | | ’i
ACHIEVEMENT . ' ;
ELIGIBILITY | DPATA ‘
. ' STANDARDS FOR
FORM DISTRIBUTION COMPARE BASE
OF ACHIEVEMENT & . |
ATTITUDE FROM _ ,
MEANS AND STAND- L
ARD DEVIATIONS CHANGES IN .
ALLOWED CHOICES
!
CHANGES [N ATTITUDE
TOWARD EDUCATION
e — ' CHANGES IN
SUPPLY OF OPENINGS STUDENT DEMAND
IN COURSES OF | NEW
DATA STUDY UNSATISFIED ﬁgg}ff' -
DEMAND _ o ! i
}/ TNJ
. ]
BASE COURSE OF :
HISTORICAL APPOR. .| STUDY ENROLLMENTS
TIONMENT OF STU-
DENTS AMONG THE Y
COURSES OF [ NEW APPORT:
STUDY IONMENT
— AMONG THE
g COURSES OF
| | STUDY
—- L TITLE I CHANGES IN
— APPORTIONMENT
| SCHOOL FLOW MATRIX
~- '
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. THE TRUANCY SUBROUTINE

The truancy subroutine compﬁtes an index of truancy for the

grades 9 - 12. The truancy index is used to compute dropouts.

Research Findings

The following findings summarize the elements considered in our
model of truancy.

Self
A study of truants (1) studied 338 trué_nt students in San Francisco.

Sixty percent of the students were boys. Their I.Q.'s averaged below

" normal. Average I.Q. for their schools were 100; their curve 95 (range
43 - 153). Student had low opinions of self, felt isolated.

School

53% of student s were in junior high school

17% elementary

30% high school

70% had been left back at least once and were below average
All achieved an average of .C grade or below.

Home

45% of the students came from disrupted or broken homes
50% of families received public assistance.

Outcomes

Truants were treated by case workers. Younger students in clamicn-
tary levels improved their attendance rates after treatment. Older students

showed no improvement.

Summary |
" Botk this study and a British one (2) agree that the truant's family

situation is poor economically and inéerpersonally. The school situation is
poor: the student performs below average grade-wise and has been left
behind. He responds by being out of school approximately 3 times as often

as 'the non-truant.

(1) John lL.- Roberts, "Factors Associated with Truancy", Personnel and
Guidance Journal, March, 1956, pp. 431-436,

(2) Maurice J. Tyerman, "Research in Truancy", British.Journal of Edu-
cational Psychology, November, 1958, pp. 225-229.
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The. Model of Truancy

The following figure depicts the factors considered in computing
the index of truancy. The factors are weighted and combined into an index
of likelihood of a change in truant behavior. The index is comparéd to a
threshold and will determine the actual change passed along to the dropout
.subroutine.

Equations for Computation

The change in truancy for grades 9 - 12 caused by' a Title I program
is computed as: '

ey
RS 5

A T = a % /| a. % P.CS P. % 8 s +a % csAEt, g, Ccs

AL AL SO PR W g
| P cs cs

- ' ]
where;
AT = change in truancy for student type (t) ahc_i grade (g)

t, g

AAP t, g cs © change in target group achievement by category (p)
type (t), grade (g) and course of study (cs)

AEt, g, cs = change in target-group Self-Esteem
a_ = Scaling parameter

o

2y, 2y = weighting coefficients

ERIC

Full Tt Provided by ERIC.
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DROPOUT SUBROUTINE

The change in dropouts as a result of the application of a Title I
program is computed for each of the grades between 9 and 12 for each of
the student types. The change is basically the difference between the his-
torical dropouts who attended the school affected by Title I, and the
dropouts anticipated from the neighborhood school after Title I.

Research Findings-

The chief variables pointing to dropouts are:

Home
1. - Family of Dropout
2. Dropout rate of parent .
One study revealed that 78. 5% of mothers dropped out.
80. 3% of fathers dropped out,.
Majority of parents had completed 9th grade or less.
(Percy V. Williams, ""Dropouts", NEA Journal,
Feb., 1963, 11-12.)
" b. Dropout rate of siblings | 4
58% of dropouts come from families where all brothers ¥
and sisters dropped out, o :
1 (Eli E, Cohen, ''"The Dropout Problem, A Crowing Edu-
~cational Concern', National Association of Secondary
School Principals Bulletin, April 1961.)
2. Occupation of Parent .
| Mé.jority of parents of dropouts were unskilled or unemplo&ed.
(Morris Williams, '"What Are thc Schools Doing about School
Leavers', NASSP Bulletin, XXXVII, 1953, p. 54.)
3. Divorce Rate in Family
Many dropouts come from broken homes.
School

4. Reading Competency

Ruth Penty studied 1169 ninth graders entering 10th grade--
593 in poorest quartile and 593 in top quartile as readers.
(Poor readers ranged 4,3 - 6.9 on reading test per grade
level.) .

49.9% of the poor readers and 14, 5% of the good readers
left school in the 10th grade,

-Is‘-
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45.5% of the poor readers graduated as compared to
81.2% of the good readers. : i

Dropouts peaked in 10th grade.

(Ruth C. Penty, Reading Ability of High School Dropouts, :
New York, Teachers' College, Columbia University, 1956.) -

" Failure in Academic Subjects

Most dropouts are failing. ‘
Most failures occur in 1st, 2nd and 9th grades.

Dropouts Do Not Participate in extra curricular school
activities. ’

85% rated low in participation
609% isolated

“(Livingston A. Hugh, "High School Graduates and Diopouts,

A New Look at a Persistent Problem, " School Review
LXVI (1958) 195-203)

Attendance

More truancy and more long periods of absences in
dropout than graduate history.

Iransfer

Many dropouts transferred from other schools..
More transfers than in graduate population.

Dropout has few friends in school, associates with older

- youngsters and does not feel he belongs.

Variables not important between dropouts and non-dropouts:

.Q. - Penty study showed median I.Q. of dropouts average--not
significant difference from graduating groups,

(Bertl. Greene, Eastern Michigan University's Work Shop on the

Dropout, Eastern Michigan University, 1963.)

Maodel of Dropouts

The figure on the following page depicts the interaction of the basic
factors used in the model. Community characteristics describing the

economic advantages available in the community are compared with student

attitudes and behavior to predict the change in dropouts.

»
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Dropout Decision Function

We define the dropout decision function, & = &(s) where s is any
student, and . ' '

e > 0 implies that student s drops out,

S~

v £ () implies that student s stays in,

© = D) * (K, Py - Kp Py) + K

where A is the present age of student s;
D(x) is the probability that a student who is going to drop out
will drop out at age x; |

{

l

!

; . N -Pb is the community dropout propensity;

! PF is the student's propensity to finish high school;
!

i

and X K K, are appropriately chosen constants,
_KD>' O, KF > 0.

-18
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- GRADUATION COMPUTATION

group. Basically, we need several historically derived sets of data.

¥

‘We wish to compute the expected change in the number of graduates
to be expected from'increased academxc achievement in the Title [ target

1. The numbers of last year's graduates who were previously
enrolled in the target population school by student type

2. The set of minimum acceptable achievement levels by category
for graduation.

.3,. The number of students di rectly affected by Title I by student
type.

4. The propagated achievements of the target group in the
twelfth grade. .

(3

. The equation for the expected graduation change is:

: s N
Acrap, = N, - GR, if e [DIM (A, 1z,t,cs’Gp)] 0

where:
A GRAD = Change in gradua.tes by student type (t)
Nt = Number of students by type in the target population. '

GRt. = Last year's graduates from the target nexghborhood schools
: by student type.

A Propagated Achievement by category (p), for the

P, 12.‘_t' ¢s twelfth grade (12), by student type (t;, and bY
© course of study (cs)

Gp = Minimum acceptable achievement by category for graduation.

DIM = Function which compu:tes the positive difference or zero,

-19
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PREFACE

This Technical Note igs the third part of a seven-part issue
; which describes a Cost-Effectiveness Model for the analysis of
] Title I ESEA Project Proposals. The seven parts are:

k- T™N-14 Part I - An Overview of the Cost-Effective-.
ness Model and Submodels for the
Evaluation of Title I ESEA Proposals

TN-15 Part II - The School Su't.amodel

TN-16 Part IIT- The Instructional Process Submodel
TN-17 Part IV - The Community Submodel

TN-18 Part V -~ The Cost Submodel

TN-19 Part VI - The Effectiveness Submodel

TN-20 Part VII- The Simulation

-

The model was developed by Abt Associates, of Cambridge,
Massachusetts, for the Division of Operations Analysis, National
Center for Educational Statistics, under contract number OEC 1-6-
001681-1681.
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THE INSTR UCTIONAL PROCESS SUBMODEL

From the Cost-Effectiveness Model overview it should be

apparent that the principal thrust of a Title I project is directed at

the student himself. Notwithstanding the impact of Title I funds on

b the community as a whole, the primary emphasis of Title I is the

o " improvement of individual personalities and achievements. As a result
& fundamental process in the overall Education Cost-Effectiveness
Model is the determination of the differential scholastic effects of

alternate Title I proposals. This computation is carried out by the

T e wer Wee gt

¢ Instructional Process Submodel (sce Chart I}, which accepts the

changes in the school environment wrought .by the proposed projeét,

. and converts these changes into expected educational outcomes.- These |
outcomes are then sent on to the School Submeodel, where they are aggre~
galed and their effects projected over time, and similarly to the Community
Submodel where they affect the community propensities for social and : !
cultural change. Underlying the Instructional P'rocess'Submod.el is .

. - the hypotliesis that the culturally-disadvantagéd child. initially fails in

: . - school because he is not sensitized to the scholastic 'environment. '

. The student perceives his immediate world as the only relevant one,
and that the language forms and cultural norms extant in the classroom
are totally remote. He falls behind very early in his school career,
receives no incentive to make up the gap, falls back even further, and

Héften drops out of the system altogether. Title I is devoted to the
reversal of this trend, and some of its effects are estimated in the

Instructional Pzrocess.

_ Charts II and III illustrate the logic of the Instructional Process
‘Model., Title I Project Description data is received by the School

<

Submodel, and makes changes in both the curriculum and operating
conditions. Then the School Submodel compares the pre- and post-
Title 1 condxttons and the differences are vsed to evaluate the extent to

which the target population will become more sensitized to the academic

‘. environment. The sensitivity indicators are what may be called "Learning"
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w . INSTRUCTIONAL PROCESS

WHAT WERE THE
SCHOOL AND

STUDENTS LIKE
LAST YEAR?

\

WHAT DID THEY
ACHIEVE ?

PAST

N

WHAT ARE THE
DIFFERENCES
THIS YEAR?

( WHAT FURTHER
DIFFERENCES
WILL TITLE ‘I
MAKE ?

PRESENT

{

HOW WILL EXPECTED \ HOW WILL THESE
ACHIEVEMENTS DIFFER )ez CHANGES AFFECT
FROM PAST RESULTS? THE STUDENT'S
PERSONALITY AND
FUTURE . : ATTITUDES?

, | g . CHART II OB
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- . catalysts, " or accelerators of‘ the learning process, These "catalysts"
consist of a set of personality characteristics which, if stimulated at
certain stages of the student's development, will greatly enhance his
educational productivity. (See Chart IV.) I«ixpected change in student
proddctivity is computed in Scholastic Achievements as measured Hy
- standardized tests, * These test scores, in addition to the changes
in learning catalysts, are the outputs of ‘the Instructional Process
Submodel, and the fundamental indicators of the Title I impact on the
student population (See Chart V). ,

" Clearly, the mathernatical equations.that transform changes in
the environment to changes in student attitudes, personality, and
achievements are difficult to formulate on the basis of current research.
Consequently, these relationships will initially be calibrated with empirical
data collected from school records, and, if bossible, from Title I Case
Histofies,

First, the curriculum node to be affected by Title I is defined

(by subject, grade, student types, teacher/student ratio, and time
allocation). Then, assuming the subject is not hew to the school, the
same curriculum node characteristics are defined for the previous year.
If there are no differences between curriculum node deécriptions for
both the past and the present year, then the same amount of achievement
change for each student type as occurred last year can be expected.
On the other hand, if the student populations, or the curriculum contents,
or the operating conditions, are different for the two nodes, then these
differences can be correlated with the learning catalysts, and these in
turn with scholastic achievements. The model will then compute the
expected outcomes, and these can be checked with the actual achievements
of the previous year's student population. The internal relationships
among model variables can thus be calibrated by successive tunings
until the predictions approximate the empirical results. When Title I
is introduced, these same relationships are assumed to hold, and

environmental -changes are similarly cinverted into expected educational
outcomes.

*Stanford Achievement Test for Elementary and Secondary, Metropolitan ,
Readiness for Kindergarten, '
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. | Scherna-tic representations of the model logic are given in
Charts VI and VII, In the first chart, student characteristics;
opérating conditions, and curriculum descriptions for pre- and post-
Title I school environments are compared, related to the appropriate
learning catalysts, and evaluated for their ultimate impact. In the
second chart changes in learning catalysts are used to modify the
historic or base-line achievement gains mentioned above. In both
charts, Title I Projects have been subdivided into a "curriculum"

. category, for all subject matter related programs, and an "operating
conditions" category, for all service related :;xctivities. Differences
in student characteristics are determined by comparing the historic

student populations with the Title I target group.

25 A P
S SR

A more detailed example of how a changed learning catalyst can-

. affect scholastic achievement is pfesented in Chart VIII, If the catalyst
called EMPATHY (the ability to take another person's point of view) is
stimulated between the ages of six and nine, the corresponding effects

on three appropriate achievements (Mathematics, Social Studies, and

o
h
b
ki
&
i
B
£
%’
L
3
b
:
z

‘Language) are computed from the empirically set relatiohships. The
choice of appropriate ach’evements is made from both qualitative and
quantitative research results, just as the choice of the -appropriate -
catalysts affected by environmental changes is derived. These Ehoices,
and the relative weights associated with them, are subject to user
judgment and modification, They also imply needed rescarch areas
and, since they are flexible, can be adjusted at any time with the dis-
covery of more precise empirical results,

The last chart (number IX) identifies the required input cat.egories
for the operation of the Instructional Process Submodel, There are four
of these: Title I Project Descriptions, Title I Case Histories, Current
School Data &Historic School Data, and Research, Theory, and User
Judgment, Each is given with some exemplary data and the source
from which the data is derived; Special attention has been paid to data
availability and an attempt has been made to exploit to the fullest the most
accessible data, and to avoid the problems of sensitive data collection,

To r'e_éapitulate, the problem for the Instructional Process Submodel

is "How much will each Title I Project affect the achievements and




IA LYVHD

maqu%aqo

SITNSTY

TLNINOS ANV €
s,V INISINOD

J

SLSATVIVD
ALVISd0OUddYV |«=

TVOISIdNE

oL
s, V mrvIzayw

HDOYVESIYH

’ . . A
. saTxl . ,
u Can: X
) S TOHSHYHL

<
s, V ANV

A

INIYIOQD I ITLIL INIITIND

I UTLIL *

. SNOILIAONOD ONILVYZJO

NAQTNDITIND

LSATVIVD {/ <

DIDO0T TVIIdAL

e o trm e AT e A A Y R T B A A 5 LM A T s 2 e < RANZS mmn A d mean

SONIANIA
HOUYVvVISHY

J0IS)
SHA
@02

ADOTOIDOS
I JTLIL

ADOTOIDOS
OI¥YOLSIH

vaiva \/

LINIANLs

=10~

Aruitoxt provided by Eic:

E




‘TA LYVHD

INTNIATIHOV INFANTATIHOV
SINOLSTH =1 QILOIIXE NO LOVANI INTNDAAL ‘HOIVASIYH
HLISOdWNOD JLNANOD ¥ 1 10Sdd IVOIdIanNd
INANIATHOV > ANV LJdS INIINOD '
INITIEND \ -
’ SILNAWIAJIHOV ¥ JO0 LIS | INTNDAAL
OL ‘HOYVIASIY -
LSATIVILVDO dw LIITANOD
SHA
¢ GTOHSEYHI \_ INANDANL
dO1S 5

el e

/

ON ISXIVIYD o "THOAVASHYA
v

'
Lsatvavo Y

INENIATIHOV § ~<— ISATIVIVDO ¥ 5 c

QID0T TVIOIdAL

Tell-




“IIA LYVHD

ADOVAONVI Y
Xdn.Ls *00S \V4

HLVINY

SINIWNIAAIHOV

SILHOIY

LNINOANL
~HOAVIESEY

dIHILO
NOILVNIENOD
= pummmmaaee AILHDIEM - .
ININDANL
~— -HDYVISAY

AHLVAWEY]|

SLSATIVLVD 7

SNOILIANOD
DONILVIIJO
IVOIdOLSIH

/

/

Vo | ,

w SNOILIQ
“NOD ONILV

NOILDV  |<=—— -g4gJdo ANV

FYAELNI TTVIDOS WQTADIYEND
MEHEd TOOHDSY TOOHDS

NOILO VY& LNI
NOILVNISINOD IVIDOS
AALHEDITM R ECECTe!
_ COOHYOIHOIANY
AHLVANA g ADOTOID0S
N ATINVA ILNIANLS
AHIVINT | .
..4/ .
QEHOVELV | cn1rsTRaIovEVHD
YIHOVIL
T A ILIL

— AHLVINT —

LNIWAIIHDOV NO LSATVLVDO ONINYVET IODNVHD V J0O LOTIII

-f/2=




XI LEVHD

qSvd VIVA ‘v

...Hﬂﬂozmb.w
TOOHDS (g)¢

dasvd viva (V)¢

VI VIVA ‘2

asvd vIvad ‘1

.Hmezm>mHHmnv.<. DILSVTIOHDS NI
SHONVHD ANV SISATIVIVDO NI SIDNVHD
NEIMLIE SNOILVITIIUOD AIALHOIAM

SLSATVIVDO ONINYVAT NI
SHONVHD JdNV 'INIEANNOYIANI NI SITONVHD
NHIMIEG SNOILVIZYYOD AQIALHODIIM

, ddON NWNATADIYYND
‘UIXIL INTANLS A9 STIAFT INIWNTAIILOY

- (*23% ‘NOILISOINOD aooH¥Ood

~HDIIN ‘Y3Ta¥Y0 HIYIG ‘ONITIIS ‘NOILY
“VZINVOYO ‘EWNOODNI ATINVI ‘AOVY °8°9)
NOILVINdOd 1LEDYVI) IO ADOTS N0OS

SNOILT(ONOD
ONILVIEJO ANV WNATADIYYEND SNOi.: dd

ddAL LNIAALS ANV HAON N2 0D

T TH¥AD A9 SNIVD INAEWIATIHOV SNOIAKID

(*239 ‘saoNT

“IEIIXE LNINHOIYINT ¥VINDIYdND-VILXT
.H.HUZ.D.H ICRCRSICS .OZHAHMZDOO ANV JONVAIND
“TANNOSYId ONIHOVHAL TVNOILIAAY °3 *s)
SNOILIAONOD ONILVYEJO NI SEIONVHOD

(*93° ‘FONFATYAIXT

ATOM ‘YILIVIN LDIL9NS ‘STVASIA-OIONVY
‘EATINHOEL TVNOILONYISNI ‘LXJAL "8 °9)
. SEODNVHD ¥VITADIYYAD

(2)¥

(V)%

(d)e

(V)¢

(d)e

(V)2

()1

(V)1

WLNIWOAQrC
gJsn ‘HOUYVvVIASITY °F

VIVA TOOHDS
IVOIYOILSIH
ANV INIZYYND °¢

AYOLSIH
dSVO 1 dTLIL ¢

NOILJI¥YDSIA
HUHHOMAH. I ITIIL ¢t

dD0¥NOS

SHTINVXH VILVA

m.a.bmzm. SSID0Yd TVNOILONYISNI

AJODILVYD INJINI

L
oo ® -

Aruitoxt provided by Eic:

E




. - s e

attitudes of the target population?'" ‘The Instructional Process defines

" a sct of learning catalysts which must be stimulated before any

accelerated learning can take place. Title I projects change the

- curriculum, or the operating conditions, or the student population,

.0r combinations of these, and these changes activate the learning

rL a

alysts. If the catalysts are increased above a given threshold,
then they will in turn affect scholastic achievements. These changes
in scholastic achievements represent the impact of the Title I Project

on the student popui'ation.

-~
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PREFACE

This Technical Note is the fourth part of a seven-part issue
which describes a Cost-Effectivensss Model for the analysis of
Title I ESEA Project Proposals., The seven parts are:

TN-14 Part I - An Overview of the Cost-Effective~
ness Model-and Submodels for the
Evaluation of Title I ESEA Proposals

TN-15 Part II -~ The School Submodel

mN-16 Part ITI- The Instructional Process Submodel

TN-17 Part IV - The Community Submodel

™-18 Part V - The Cost Submodel

TN-19 Part VI - The Effectiveness Submodel

™-20 Part VII- The Simulation

The model was developed by Abt Associates, of Cambridge,
Massachusetts, for the Division of Operations Analysis, National
Center for Educational Statistics, under contract number OEC 1-6-
001681-1681.
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THE COMMUNITY SUBMODEL

The Community Submode! as it now stands is a set of independentily
operating subrout.ines which convert Data Base information, Instructional
Process Submodel attitudinal ard School Submodel achievement
data into indicators of selected community factors in which a change is
expected or desired ( See Chart C-1 ). These outputs are selected on the
basis of presumed interest to Title I evaluators. Present and past values
for these outputs for a particular'community will be already known; the
Title I evaluator's concern is the predicted future values which incorporate
both Title I inputs, tracing their community effects, and extrapolat.ed
community trends contributing to a change in these indicators relatively
independent of Title I,

For long-range planning it would also be desirable to cycle these
outputs back through the community to see how they affect the School and
the Instructional Process (presumably a sort of 'snowball! process). A
complete full-scale working model of the community would perform all three -
desired functions. However, data gaps and the absence of systematic
research findings on the majority of the many 'componehts of a corripletg
Community Modecl leave too much to speculation, * The current Community
Submodel represents the alternative of higher reliability on a somewhat
more limited scale. The two criteria for selection were relative reliability,
i.e., areasin which extant research has at least pointed the direction of
relationships, and.interest for immediate Title I evaluétion needs.

Each of the seven submodel outputs, with the exception of the
composite community involvement indicator, has a separate subroutine
logic, although they share many of the same Instructional Process inputs.
The logics produce target population community effects, with and without

Title I changes in Instructional Process variables used.

*This finding is based on a full-scale theoretical modeling effort carried
cut earlier in the history of this contract and reported in the Appendix. The

- results of this feasibility study are nevertheless generally favorable, given

the possibility of a larger scale effort with an associated research program.
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The future value prediziicn for Community Submeodel outputs, and
thus for communit)f changes (/\'s) resultant of Title I inputs, are derived
from the process cnmmon to all of the simulation. (See Chart C-2 for the
dynamics). The.main implication of the first Base Line Run for the |
Community Subroutine logics is the establishment of threshold values; this
is the 'tuning' of the submodel. Once these threshold values are established,
the Model is run with the projected Title 1>+ gram inputs. Resultant
changes in Ins.t.ructional Process achievements and attitudes are passed on
to the Community subroutines where they are combined in various ways and
tested for t.hreshold value. The result is a set of projected propensities
for community effects on the part of the target population. By subtracting
the Base Line Run'outputs from the “future' out;ﬁuts we get the changes
resultant from the ;Sarticuiar Title I program being evaluated. These
effects are indepencent of other changes due to extensions of curxrent
community trends or exogenous inputs other than Title I. Hence the out-

puts are in terms Qf.tendencies rather than predictions of specific behavior.
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TRANSLATION OF OCCUPATION TO INCOME C-3a

BASE LINE TITLE I
DISTRIBUTION -
OF — e
OCCUPATIONS -
Y ¥
. - ; | EARNING
. EXPECTED EARNINGS | PREDICTION
PREDICTOR : DATA

TOTAL PREDICTED
{ EARNINGS LEVEL

- A coMMUNITY EARNING
POTENTIAL

ERIC

Full Tt Provided by ERIC.




EARNING PO TENTIAL SUBROUTINE

" The Earning Potential Subroutine is a simple but reliable

procedure for Quantitatively assessing the impact of any propesed Title I
program 1ipon the ability of the target population to earn a living., Its
operétion is straigﬁtforward: predict on the basis of course of study
(Academic, Commercial, General, Vocational), achievement level in
s(.:hool, and graduation/dropout statistics, that occupational class
(Business/Professional, White Collar/Clerical, Skilled, Semi-Skilled,'
Unskilled) in which éag:h of the distinguishable student groups within

the model will earn a living (Fig. C-3). From this prediction, and
from correlation smdy data relating occupational class with expected
lifetime earnings, we can compute a rough figure for total predicted
earnings of the model population. Comparing totai predicted earnings
figures from the base line run and the run with Title I programs, we ¢an
get an‘index of change in Cornmunitjr Earning Potential, i.e., large

" increase, increase, no change, decrease, large decreases (Fig. C-3a).
| ~ In point of fact, the proceduré described above is one part of

a subroutine created for the current project which models the economic

- life of a community in greater detail. While this subroutine is at a-level
| of detail too high for the purposes of the current overall model, a

| description is included of it as Appendix A to indicate the direction which

might profitably be taken should a decison to expand the scopé of the
Community Submodel be taken,
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EQUALITY OF EDUCATIONAL OPPORTUNITY

The primary aim of Title I is to equalize educational opportunities’
throughout the country, Since "0pp6rtunities" themselves are difficult, if
not impossible to measure directly, this subroutine utilizes Coleman's1

" logic in deriving an indicator of the equality of educational opportunity.

.. His method was to cprreiate achievement scores with social origins,
Whexe equglif;y of eéucational opportunity was high, there would be no
correlation with social origin,

. This subroutine computes 2 mean achievement score for each of
_the four population groups, based on data from the School Model, It then
prints out a distribution of means and computes'the range, If the range is
small, a high degree of equality of educational opportunity is indicated,
and the cpposite is shown by a large range. Any Title I program which

succeeds in raising the achievement level of any of the population groups

whose mean is low will reduce the inequality of educational opportunity.

1James Coleman, "Equal Schools or Equal Students", The Public Interest,
'Vol, 4, Summer, 1966, :




EFFICACY SUBROUTINE C-5
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. achievement indices of the target population, (outpﬁts of the instructional

‘threshold acts as a screen to filter off those population groups who do

w- | ' -11‘

' EFFICACY SUBROUTINE '

The function of the efficacy subroutine is to produce an indicator
of 2 population group's pov.:er over its environment and hence its '
ability to bring about a desired result. It impli‘es“both the willingness and
ability to effect change, and a belief that ordered change and improvement
are possible. In evaluating the effectiveness of a Title I program, itis
worthwhile to examine changes in a community's likelihood for undértaking

such activities as seif-help projects, This routine .translates_ attitude and
pfocess and school models)into a series of decision thresholds, Each

not meet minimum success criteria at each level of decision.

| Fo‘r example, a Title I sponsored work-study program in which
students could apply newly acquired skills to remunerative work might
increase their need achievement level, If this were gredter than the

established threshold, one would then examine their organ{zational ability,

For the purposes of the model, social studies achievement and language
skills, determined by standardirci ic:i scores and aggregated by population
type are used to yield an index of organizational ability, Such a work-
study program could enhance social studies achievement but might not affect
communication skills, If the population group did not meet the minimum
requirement for organizational ability their efficacy index would be low.

If their organizational ability were adequate, two attitudinal variables

would be considered: the population group's level of confidence in a

logical world and their perception of their socio-economic. opportunity.
Unless there exists a ﬁfgh level of confidence in a rational; ordered world
where, given the proper channels, one can effect change, a population group
would not attempt a community action project. Both of these attitudes
xpigflt be "enhanced by a work-.study program by acquainting the students
with a real-world example of cause and effect in the work situation and
be increasing their socio-economic level. The population groups who
succeéssfully pass through the four decision thresholds and have the pre-

requisite organizational ability will receive a high efficacy rating.
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. An index of social skills is computed from Empathy and Sel{-Esteem

‘an extraordinarily low value on the other, as might occur were this an

SOCIAL PARTICIRATION PROPENSITY SUBROUTINE

For present model purposes the function of this subroutine is the
production of a social participation prd’pensity‘ output which is defined
as formal organizational participation (voluntary associations like civic
groups, fraternal orders, as well as churches, political parties, labor
and commezrce associations, etc.) The importance of this factor to
éommunit); involvement, especially as a sort of marker of the traditicnal
American cultural pattern, has been recognized since it was first noted '

in DeToquevilie's Democracy in America. We therefore expect it to

contribute to the expected effect of Title I on the community.

Within the subroutine certain attitudinal indices for the
target population are input from the Instructional Process Submodel; they
are combined and tested for threshold value to produce social participation
propensity. A positive social pgrticipation propensity value is 'multiplied!
by the availability of formal organizations, a data base input.

Need for affiliation is a necessary but not sufficient input. This
need is compared with the calibrated threshold need valye. If it is greater
than threshold, we have satisfied ‘_the need condition and move to the
capability condition, Capability here is social skills sufficient to enable

one to join formal organizations. Social skills equal interpersonal skills, ~

attitudinal variables (inputs from IP). These two factors are both deemed
necessary in some degree for successful social interaction; a high degree
of both seclf-esteem and empathy is considered much more favorable than
a high on one and low on the other, .
Therefore tHé scale values are multiplied to insure that an
extraordinarily high value on one does not compensate in the index for

L 4

additive function.
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Sample values:

SE = 6. . SE = 4
EM =2 EM=4
'Fair! 1Good'

If additive;

' SE + EM = Social Skills Index

6+2=8

) 4+4=8 Can't disti.nguish

If multiplicative: ' _

SE X EM = Social Skills Index
6x2=12 !'Fair!

. ) - 4 x4=16 'Good!

" " Social skills index is then tested for threshold value, If the
threshold is passed, the result is 'medium! social participation propensity.
Propensity, however, also includes some measure of availability, in this
case possible formal organizations per population. An increase in number
of formal organizations extant (available) per population therefore results
‘in high change in social participation propensity. .

A Title I program involving field trips for cultural and.educational

_development might be expected to raise Empathy directly,and indirectly

——
P
o,

,increase Self-Esteem, thus contributing greatly to the Social Skills Index
which' multiplies the two., It is therefore a good example of how Title I

can produ.ce considerable effects in social participation propensiiy.

PP TR,
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PROPENSITY FOR COWMMUNITY INVOLVEMENT

One of the important factors in maintaining or achieving

community cohesiveness is the level of involvement or vestment various
population groups may have in the community. The propensity for
community involvement is a combination of a group's propensity for
cuitural and social participation, as described above, and their desire
“and ability to act, or their efficacy rating. The indices derived from '

these three subroutines are weighted and sumxhe_d to provide an index of
community involvement, '
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CULTURAL ®aRT {CIPATION SUBROUTINE

Cultural participation pPropensity is defined in this model as a
population éi'oup's tendehcy to acquire the values, beliefs and norms

which their community has drawn from the nationaliy shared ¢

culture,
This subroutine serves two purposes in the model. First, it rovides a
purp .

and efficacy, this subroutine yields an indicator of community involvement,

The process for determining cultural partic

ipation propensity is
. a series of ‘decision thresholds thyough v-hich each target population passes,

yielding an indicator of the level of participation.
the routine is that, given a level of curiosity great

threshold, a reading achievement of six:h grade le
cultural facilities,

national culture,

The theory unde rlying

vel or better and adequate
a population group will have the tendency to share in the

Reading achievement level is included because it is the

best available indicator of the kinds of mass media 2 group may utilize, To

and reading achievement are

t population's cultural aware-
If cultural facilities are not sa
- Propensity is also increased.

the extent that curiosity, or "need-to-know"

increased, the depth and breadth of the targe

ness will also increase. turated, participation

For example, assuming an adequate curiosity threshold, let us

consider the effects of a remedial reading Program on non-whites of high

school age with incomes of less than $2, 000. If jt does not succeed in

increasing the reading skill of this population to sixth grade level, their

Propensity for cultural participation will be low
radio and television as available communication
-i8 successful in upgrading reading achievement to this level, newspapers
and magazines become Possible sources of information.
ment is at the eighth grade level, then the

and probably include only
media. If this program

If reading achievg-
»pi'opensity for cultural participaiion .

. "18“"_
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will be high, provided adequate facilities are available,

A judgmental
input is required to deterrnine whether current facilities

are saturated,
If the Title I program increases cultural facilities, a neg

at this decision threshold would
participation,

ative response
yield a high propensity for cultural

It is possible for the subroutine to siuow that additional
facilities may themselves attract new participants and hence enhance

the cultural participation propensity rating for their population group.
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." _conflict is input to the subroutine from the Data Bank. A recent precedent

i
e W ar Th b weess smamm mms s e v e as o e s - B R R L 2T T ey v
¢ . .
.
.

SOCIAL COMFLICT SUBROUTINE

This subroutine is intended t() generate a propensity for destructive
social conflict in the community., While there is without doubt a certain
level of social conflict implicit in increased community involvement our
concern in this subroutine is with disruptive, 'unhealthy' conflict levels,
The subroutine output is a rcugh indicator of propensity for high level
social conflict; it is not sufficiently detailed to give scale values.

A community history judgment of incidence of destructive social

of destructive social conflict is one of the three contributors to social
conflict propensity, although like the others it is not absolutely necessary.
This input is not affected by Title 1.

Socio-economic grievances are a second factor. It should be
noted that actual socio-economic inequalities are not as relevant as

perceptions of socio-economic epportunity. Means by population group

of perception of socio-economic opportunity (from the Instructional :
Process Submodel) are compared by taking the Tange of the means,

an indicator of the spread of the disparity, The range : threshold is set

by model calibration. If, at a later date, research demonstrates that
this part of the subroutine has greater predictive value, we may
- be able to connect size of ran ge of the means with specific levels
(scope and intensity), rather than employ the present simple threshold
test (YES, NO). .

In addition we need an attitudinal indicator of aggressive action

orientation., A rough index is computed from the Identification With

Authority (not orientation-to authority) and confidence in logical world. *

The two scales are multiplied in accordance with the hypothesis that a high

%This variable is a more general version of "Negative Attitude toward
Science' found by Adorno, et.al., (The Authoritarian ‘Personality, Harper,
1950, p. 464) to be highly correlated with high Ethnic Prejudice Scores

and to some extent with aggressive behavior, The advantage in using
"confidence in worldly logic' is that it is less tied to factual scientific
knowledge. '/

.21




score on both is necessary for an aggression index, This indexis computed

for each population group so that high values will not be washed out by

aggregation. A high aggression index value for any group is considered

sufficient to contribute to community social conflict. :
| Keeping in mind the roughness of these three indices, we consider j‘;
the presence of a "YES' on any one factor an indication of low propensity, two
"YES's" medium propensity, three "YES'.s" high propensity. |
School-job coordinators input to the School Model is a good | S
example of how Title I may affect chspanty of perceptmn of socio-economic ”
opportunity. Good job coordination guidance could be expected to raise
low means for certain groups of perception of socio-economic 0pportumty \
Similarly a school-job coordinator or other Title I program may
affect ""confidence in a logical world" and by increasing the denominator
of the Aggression Index computation lower the index value. If either or
both 2f these changes lowers the index value to less than the threshold value |

H

we can expect a reduction of propensitv for social conflict.

22—




TVNINIED ¥OJ
SNIJOYd MOT

\

ON

é

TOHSHYHL
LISNIJOYd

e

SHA

JTVNINIYD 904
~-SNIJOY¥Yd HDIH

(o1-0) =%
ALISNIJO¥d INIYD
INIANLS IC XJANI

TILAINOD

(z-0) INIDSITOAV ATVIN

(2-0) YITINETN ALIYONIN/OQO¥YDIAN
(2-0) XTINVI NI TIAAT SSAYLS

(2- ov TIATT NOILVINJAITV - NOILVYOWA.LNI
(2-0) TIATT INTFWIAIIHOV MOT }—TOOHDS

SOILSIYITLOVEVHD ILNIANLS

—— TOOHOS

— ISV VIV

*ILXd
q°1

(02-0) =
ALISNIJOYd TANIYED

INTNNOEIANI/ .HZMHQD.Hm

HHD&SOU

(ot-0) =2
ALISNEJIQYL INIED
ALINAWINOD J0 XIANI
TILAINOD

THAONW SSADO0Yd TVNOIL
-DONYLSNI HODNOYHL
SINVYSQO¥d I ITLIL

~ZMDHW

(2-0) TAAFAT INODNI MOT
(2-0) FIOILSALf YVANVLIS FT19n0d
(1-0) IVAVIHJINQ IVIDOS HOIH

(2-0) NOILVINJOd INAISNVYEL ADOYVT 1
(2-0) ONISNOH ALV YOIYIALIAQ HOIH {

(1-0) XLISNIQ DNISQAOH HOIH
ISDILSIYALOVIEVHD ALINAWNNOD

*IXdI
‘LXJI

—"1LXd

*1X3
"LXd
*ILXd

"

01D HZHHDOmme ALITVNIANIYD JTINIANSL




e B o - e

CRi ME s 5-ROUTINE

Results 'frc;rn empirical research attempting to establish
universal or area causes (e. g. personality based, physiologically based)
of criminal behavior have been uniformly disappointing. Researchers and
theoreticians have been unable to isolate clear cut causes of crime. It is -
felt that this is due to cultural and individual differences which interact in
differing ways. Attempting to’cut across such differences may well involve
the summation of variables which negatively correlate with one-another,
thus cancelling out each other when aggregated, *

A second ap;';roa.ch which does not attempt to establish causative re-
lationships seeks to determineconditions under which criminal behavior is
most likely to emerge. Here correlations rather than causes are thebasis-
of examination. The Crime Sub-Routine inakes use of information about cer-
tain variables which appear to be significant corollaries to crime. Based
upon the literature the variables are divided into two groupings: Community
and Student characteristics. Then variables in each of the sub-groups are
weighted as ‘contributing either 1 or 2 points. Data is insufficient to justify
using any stronger mathe.matical treatment than summation. It is assumed
that the greater the number of conditions favorable to crime for a defined
population, the greater the probability that criminal behavior will occur for
a segment of that population. Thus, when conditions cumulate to 15 or more
points on a 20-point scale, the outcome is probabilistically assumed to be
criminal behavior. Where such is the case, exogenous OE programs likely
to deal with the corollaries to crime are reéommended; following _cievelopxﬂent
of such programs, the student population characteristics are updated and re-
turned to the Data Base and crime propensities recalculated.

Use of the scale requires the user to determine the characteristics of -
his community as d.escribed.. If for example his school system is in a neighbor-
hood with high-density but well‘kept homes, he would score 2 points for Housing
Density and 0 for Deteriorated Housing, The maximum score for all community
characteristics is 10; likewise for student characteristics. Where the sum of
all propensi.ty indicators exceeds 15, the Crime Decision Function outputs an

increased propensity for criminal behavior.

s
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The following studies.providc the rationale for the variables included
in the Community and Student Characteristics boxes: High Hdusing Dens{ty,
High Deteriorated'Housing, Higl Tranci-al Population, High Ethnic Hetero-
geniety and High Social Upheaval are all reported by Freedman et al, 1956,-
as being correlated with criminal and delinquent behavior in the city, It is
in areas so characterized that a disproportionéte amount of crime is perpe-
trated, and where the greatest number of convictions are generb,téd. Aside
from empirical studies of correlations, police records support these.variables
as corresponding to the individual criminal behavior. These groups, it may be
speculated, are also most vulnerable to the preséures of o-ganized criminal
activity. The existence of a double standard of justice (as for example with
Negro populations) is considered by many psychologists and legal specialists
as both reinforcing criminal behavior, and as a basis for disregard of civil
nghts by police, leading to further reinforcement.

. Turning to the more individually oriented variables contained in the
student characteristics box, the following emp1r1cal support exists. Raab
and Selznick, 1959, found that low-identification with society as seen in broken
homes and marriages, lack of irtegration with neighborhood, et~., was signi-
ficantly correlated to delinguency rates. Sykes 1956, reports that frequently
the problem of delinquency rate is a function not of deviate behavior from a
total society, but rather of conformlty to a primary peer group which promotes
behaviors inconsistent with society; i.e., a cultural-subculture discrepancy.
Crime rates are also very high among adolescents, particularly among males,
as contrasted with otherage groups (and femaies)--See Cressey, 1961. Work
by Cohen and Short, 196i, indicates that among minority group; and particu-
larly Negroes crime is disproportionately high. '
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PREFACE

This Technical Note is the fifth part of a ssven-part issus
which describes a Cost-Effectiveness Model for the analysis of
Title I ESEA Project Proposals. The seven parts are:

TN-1/ Part I - An Overview of the Cost-Effective-
ness Model and Submodels for the
Evaluation of Title I ESEA Proposals

TN-15 - Part II - The School Submodel
T™-16 Part III- The Instructional Process Submodel
T™N-17 Pa~t IV - The Community Submodel

TN-1& Part V - The Cost Submodel

™-19 Part VI - The Effectiveness Submodel : ‘ .f

"™N-20 Part VII- The Simulation

The model was developed by Abt Associates, of Cambridge, -
Massachusetts, for the Division of Operations Analysis, National
Center for Educational Statisties, under contract number OEC 1-6-
001681-1681,




THE COST SUBMODEL

In order to assign meaningful cost-effectiveness weightings to

. a proposed Title I program, the Cost Sub-Model has been developed.

This model is demgned to compute the total cost of a Title I program

“including both direct and indirect expenditures requzred for the program,

“Actual average costs of direct requirements, such as reading machines,

teachers! salaries, salaries of health personnel, audio-visual equipment,
etc. will be stored in the data base of the model for every Title I.
program which the model willbe able to handle. °

- In addition, costs of éupporting requirements, such as an
empty classroom and additional administrative personnel often- .
times available within the school system itself, though not necessarily
taken into consideration by the user, will be stored with each program

package. Hence, when a Title I program is introduced into the Cost

_ Model not only its direct requlrements, but also its supporting require-
-. 'rnents will be examined. As illustrated by Flgure II, the model will com-

pare current resources available in the school with their utilization rate to

arrive at an evaluation of resources available to fulfill supporting require-

. ments for the Title I program. Thus, when the cost computation is

executed,.total cost of the project is obtained, not just the obvious cost
of the major portion of the program in question,

The methodology to be used by the Cost Sub-Model in determining
this total cost figure is outlined in Wigure III, Both direct and indirect
purchases required for the program package are listed, including both the
initial expenditure required for the first year of operation and the dis-
counted present value of the future costs where applicable, These costs
are printed out for the benefit of the user according to the format in
Figure I1II, Total cost of the package is also sent to the cost-effectiveness
sub-model as an input to be used in calculating relative cost-effectiveness

measures,

WPy
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Once the total cost of the program has been determined:, this
cost estimate will be compared with the cost estimates prepared by the
user in those cases where he has already estimated the cost of the project,
and discrepanmes between the two estimates will be listed for the user,
In addition, the total cost of the program will be compared with the
total supply of funds available for the project and if the cost estimate
exceeds the expenditure’ limit, the computer will stop and 1nd1cate
this fact to the user, (Refer to Figure IV) 'Both of these d1agnost1c
routines serve as a check to the user when the cost of the program is
significantly greater than the amount of money he had originally planned
to expend. ' -

. The cost sub-model is integrated with both the instructional
process and exposure sub models. The program package being evaluated
is fed into the instructional process sub model after its characteristics
are translated in a series of descriptors able to be processed by the

instructional process model. The exposure sub-model receives the

new. resources which the cost model indicates are required to execute the

.Title I program in question, and updates the data base accordingly,

The exposure model also supplies the cost model with the number of

students included in a particular target group selected by the user as
the recipients of the Title I program, thereby allowing the cost model
to determine the quantity (and thereby costs) of resources required in
any given Title I program,
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PREFACE

This Tecinical Note 1s the sixth part of & seven-part issue

2 Y comayed Jn FINR ~ 1 W SRR . [ SRR
which dzscribes a Cost-Erfseiiveness Mcdel for the anzlysis of

Title I ESE4 Project Proposals. The seven parts are:

IN-14 Part I - An Overview of the Cost-Effective-
ness Model and Submodels for the
Evaluation of Title I ESEA Proposals
TN-15 Part II - The School Submodel
TN-16 Part III- The Instructional Process Submodel
TN-17 Part IV - The Community Submodel
TN-18 Part V - The Cost Submodel
TN-19 Part VI - The Effeétivenes; Submodel
TN-20 Part VII- The Simulation
The model:wes developed,ﬁy Abt Associates, of Cambridge,
Massachusetts, for the Division of Operations Anelysis, National

Center for Educational Statistics, under contract number O0EC 1-6-
001681-1681, '
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: THE'EFFECTIVENE_SS SUBMODEL

The overall model will simulate pc.zucular school d1str1cts and

their output in terms of student changes and community 1mpacts. Thig [!
simulation is done, in particular, by the School submodel, the Instruc-

tional Process submodel and the Community submodel, The Cost sub-

model determines the costs of the various Title I inputs and the on-going
school expenses, It is the job of the Effectiveness submodel to re-

ceive the outputs of these four submodels and the updated data base and
provide output for the user., :

What kinds of outputs are there?
Chart 1 shows two kinds of ou‘épu’cs which are generated by the sim-
ulation. If we operate the model without any Title I programs (the base

- run), the output will be in terms of pre-Title I levels; this type of student
"had an achlev...ment level in math of such-and-such, for example, These
pre-Title I levels are 1mportant for testing the model and tuning the judg-
ment paramecters in it - this is the first kind of output,

After making the base run, we will run the simulation with a pro-

- posed Title I program present. The output of this run V;'ill be another set
of levels of student change and community'impact,&but these are not very :
useful by themselves. The information we seek describes the impact of : 1
the possible Title I program on the school. The only way to determine '

" this is to compare the base run with the Title I run.

AN o

)

Thus, the second kind of output derived from the simulation is "a
set of changes {or deltas) for each of the variables of interest.. Let us
examine the two kinds o outputs in detail, and see ‘what they consist of.

Baseline output B ' : o,

. .

Chart 2 s shows the baseline output for a target populatmn consxstmg
of the fourth grade in a particular school, Descnb d are:
The target population g ' o -

- A set of aggregate resulis ' : E 3
Pesults broken down in detail ' '
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Fomu sz s

BASELINE RESULTS

TARCGET POPULATION: 4th GR.ADE

ACGREGATE RESULTS - GRADE 4

ACKIEVEMENT LEVEL (I.0.) ' 95

READING LEVEL ' 3rd GRADE
SOCIAL ADJUSTMENT POOR
MATH SKILL ' " POOR
LANGUAGE SKILL | - POOR
' PERSONALITY DEVELOPMENT . FAIR

EMOTIONAL CONTROL ) POOR

DISTRIBUTED RESULTS - GRADE 4

- TYPE NUMBER | ]

N Y 2 . 3 4

ACHIEVEMENT | o5 95 100 110

READING 3 3 3 4
SOCIAL ADJUSTMENT P P P G .
MATH P . P P G .

~ LANGUAGE P . P F G
. PERSONALITY F F P G
EMOTION | P 3 F G

75 . 50 20" 10




This bascline output shows the target population at a particular
. A () 1] 1) s . + ~ . . .
noiiit in tioe . Xl is a snawehot of the fourth graders; its source is the
& -

&

tional procecs model, Another type of baseline output is that

tle
b
(&)
(—‘o
g
o
O

provided by the school model. Chart 3 shows the curriculum flow newwork |

for the school in guestion and lets us see what the expected future is for
~the children in question without Title I inp'uts.
Chaxt 4 shows the delta results derived from the simulation and the
outputs which are drawn from them. We are interested in the effects which
.. occur as a result of the introduction of the Title I input, ( Effects and
E S Resources). However, this sort of output may not be very useful for
' comparison of alternative Title I programs, since different resources
% . are likely to be used by diiferent programs. -It is therefore necessary. to
. convert resources into some cornmon unit; the most obvious unit is that
of dollars. We can then calculate the effect per dollar change; 2 useful
number, Tor the same reason j:haf we converted resources into common
‘units, it is necessary to convert effects into common units; that is, we
want to compare alternative programs with differeat effects and resources

" along some common dimension, -

The unit for the comparison of effects is value. The value for

changes in the various effects ig' of course a judgment input - this input -
may be obtained from the user by means of the Churchman-Ackoff approx-
imate measure of value procedure or other.means. Given changes in effects
weighted-by their associated values and the resource changes described in
‘terrnc of dollars, we can deriye the necessar&r index of value/dollar derived
" from the Title I program, . '
In the ce'.s.e where only one resource (e.g., textbooks, teachers,

". schoolroomns, etc.) is being introduced by & Title I program, the amount of

2 value resulting from an increased unit of that rescurce may be a desir-

able output,

What do these outputs look like? S .t
Chaxt 5 shows the information needed to determine the incremental
value per dollar which results when 2 Title I-program is introduced into a

gschool, The total cost of the program, the magnitude of the effects derived

..'4- . ' . . . .
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LONG RANGE ERDUCATIONAL EFFECTS

itle Is.  Low Income -~ Negro
. : ¥ X, X X X X, x X %X x X% x -
Reading xXx slse lx 2% 32x x3x x3x x4x x4x x4x x4x xix

X X b4 o > X X x X > X X

Language C 3K 3l xlax x2x x2x x3x x3x x4x x4x x4x x4x

. % . X X X %X %X X X %

' Soc. ctudics | xlx x2x 3% x4x x4x x4x x4x x4x% )

* x X ¥ X %X ¥ X X x %X %X x
Mat h | C 0 aMx xXor xmlx o xlx x2x %x2x %3x %x3x x4x x4x x4x x4X
Science o ) %Yo x2x %x3x xndx x4x x4x X4x x4x

1 2 3 4 5 6 1 8 9 10 11 12

grade

+ 7itle I Program: Headstart for Low Income - Negro-

Reading | 1 2 3 4 5 6 7 xBxxBxx8x x8xx8x
language 2 34 5 xbxxbx xTxxTx xTx xTx xTx
Soc. ctudies 5 6 xb6x xbx xTx xTx x7x xTx
. _ = X X X ¥ X X xX ¥ X x X
Math oI el %23 %358 x4x x5x% xbx xTot xTx xTx xTx xTx
' ¥ X XX X X X %X x X x X ]
.. ' ) X X X X X X X X
Science ' 3% x4x x5x x6x xTx xTx x7Tx x7Tx
-1 2 3 4 5 6 7 8 9 10 11 12
grade

‘The shadow cast over the entire performance before headstart

. haz becen partially removed. Remedial Arithmetic would further increase

schievement but sccondary school failure may still be possible due to low

rclative achievement and poor attitude toward school. X '

5.
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ive valuces of changes in the effzects varicbles are m._ccssar'/

he valuc-weichiad changes arce sumaned and this total is divided by the

totel cost to give value/dollars. Chart S5A ic a graphical representation

Chart 6 shows how effects and total cost may be related.

in Chart 7, we see the combination of Effects and Resources in the
casc where more than one resource has been used. This output is essen-
ially @ list of effects and resources with little demonstration of trade-

-

offc. Chart &, on the otne hand, gives a possible output which we might
z Title I program, In each

gce when only one resource hes been used in
e czleulation of value and =

cace, the cimple source is c.ppend\,d to th

cutput.
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CHANGRS GREATER THAN 1% IN VARIABLES
(EFFECTS AND RESOURCES) BETWEEN BASE
RUN AND RUN WITH TITLE I PROGRAM .

EFFECTS: |
INCREASES o PERCENT
. MATH ACHIEVEMENT + 10%
SOCIAL ADJUSTMENT ' + 5%
DECREASES
'LANGUAGE SKILL . 2%
RESQURCES:
INCREASES
. TEACHERS . + 10%
AUDIO-VISUAL DEVICES + 20%

(TOTAL CHANGE +54 VALUE UNITS)

CHART 7 - EFFECTS AND SEVERAL RESOURCE INPUTS
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How does 'ch;e simaulation operain tc produce thesc results?
Chart 9 show s the simulation and its operation, For further detail, -
on this rather technical side of the cost-effectiveness model design. See
the memo written by Hodder and Miller which covers the subject in moxe
' detail, | o
A problem which may be of more interest to the user is: how does
' fhe simulaticn look to me? Chart 10 describes the ;'mteraction of the user
and the computer from the data-gathering stage until the final output is re-
| ceived from the simpllation. This cﬁart also is describ__ed in the memo
yeferenced above, |
If the user desires more detailed information on the simulation pro-
cess in general or the three parts of the computer program shown in Chart
9, ~this detail will also be found in the simulation memo. There are )
| flowcharts which showz, in moxe detail, the operation of each of the three

parts of the computer oberation of the overall evaluation tool.

.
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PREFACE

This Technical Note is the seventh part of a seven-part issue
which describes a Cost-Effectiveness Model for the analysis of
.Title I ESEA Project Proposals. The seven parts are:

TN-14 Part I - An Overview of the Cost-Effective-
ness Model and Submodels for the
" Evaluation of Title I ESEA Proposals

IN-15 Part II - The School Submodel
_TN-16 Part III- The Instructional Process Submodetl'
IN-17 Part IV - The Commmity Submodel
TN-18 Part V - The Cost Submodel _
TN-19 Part VI' - The Effectiveness Subl_rnodei
| TN-20 Part ViI_- The Simulation
The model was developed by Abt Associates, of Cambridge,

Massachusetts, for the Division of Operations Analysis, National

Center for Educational Statistics, under contract number OEC 1-6-
001681-1681.,
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THE SIMULATION . e

1. Introduction

_ " The simulation will be used by the Office of Education to evaluate .
programs in particular communities. It will not be used explicitly to allo-

cate all Title I money in an optimal way; the model will not tell us to spend

, ,$300, 000 in district A, $20, 000 in district B, and so on for all of Title I.
‘Rather it will tell the user that for commuhity A, program 1 yields better

results for less money than prbgram 2. The simulation will be an evalua-
tion and planning tool, not a research instrument.

The model will corriparg the effects and costs of programs or com-

binations of programs with a set of basic effects and costs which derive from

the school districts' operation without changes. In computer terms, we will
compare alternative program runs with the base run.

Although research use is not the goal of our model development effort
it will be necessary for the user to have the opportunity to investigate in
depth the results of program'’s and the working of the model. This option for
in-depth investigation will enabic the uscr to develop his confidence in and

facility with the model to whatever level of detail he desires. The user may

have a particular area of interest in which he wishes to observe changes in

variables which are not summarized in the print-out for the ordinary user.
He should be able to investigate these changes. ' |
The three areas of concern for the simulation are:
1) Data base preparation,
2) Model operation, and . o
3) Cost-effectiveness analysis and presentation of results.

' These three areas are linked by three executive systems:

1) The Data Base Management System,
2) The Executive Control System for model operation,-and

3)- The Analysis Control System for cost-effectiveness compu-
tation and output display.

Each of the three executive systems handles the computer operations of data

@ input, sequencing of activities,’ and generation of output.
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Figure I shows these three systems separated by da'éhed.horizoz;%al
lines, The Title I proposal and community data are connected to punched

cards, examined for error, combined with the' judgment parameters set by

the designers, and assembled on the data base input tape, After model

operation, the collected data is analyzed and user reports are produced,
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2. Usesr Interactions

The simulation has been designed to maxxmxze the quality of the data

‘used. Editing and analysis routines have been provxded to check for errors

hd

of omission, inconsistencies, and reasonableness of both the Title I a.nd

community data.

Outputs are prepared automatically' when exceptxons occur,pinpointing
source data errors. Model and Cost-Effective results are presented as

overviews but the simulation allows further in-depth analysis upon request

TN NYT 2y TN
ey A K5 25
AL Y Lty N gsiass s . o

thhout rerunning the model.
Community .data is saved on the data base input tape, Title I results
. are saved on the simulation output tape. These two tapes separate the three
main simulation areas, Operation of the data base management system results
. in the data base input tape, simulation operation results in the simulation output
.tape, and analysis results in user displays.
Figure II depicts the interaction points and shows the sequence of - ' A
_events (vertically), the source of the operation (field, data processing, or user),
the actual operation performed (data preparation, system operation, or data |
analysis), and the major stop points (horizontal dotted lines). An example of a

typical sequence might be as follows: A Title I proposal has been received and

—— v .
R ¥ T M M e A R R SRS Al
R S 2 v

is to be evaluated. The proposal data is key punched and checked and an error

report is produced. The errors are corrected and the data base tape is prepared.

RS ity
o »?t

This tape is saved in case other Title I proposals are made for this school dis-
trict. The.model is then operated and a Simulation Output Tape is generated. e

§ - This tape is also 'saved to allow in-depth analysis of results at a later time.

4oy e Sy aT s

Analysis of generated data takes place using the Output Tape and reports are

produced for the Title I target population. After user analyses of these reports
a request may be made to produce coriain in-depth data. In this event, a control ‘

card containing the data request will produce further specified reports. .
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3. The Data Base Management System

The management system performs three basic functmns

1) Cost Analysis of the Title I proposals;

2) Editing of the keypunched community data;

”;) Preparation of the data base input tape.
Figure III illustrates operation of the management system. The Edit and Cost
Analysxs programs are operated on the punched cards to produce exception
reports. This prevents erroneous data bemg used by the model, and wasted
computer runs.

After these decks have been corrected, they are entered on the data
base input tape and sumriary profiles are reported to the user. The profiles
summarize the data by target student population, by target curriculum, and
by other Title I impacts.

3.1 Cost Analysis

The cost analysis compar es pre-stored item costs with proposed
expenditures and computes the total program cost for later use in the Analysis
Executive Control System.

3.2 Edit

The edit function picks up invalid keypunched characters, omissions,
incorrect values, and inconsistent data. An exception report listing each in-

correct card is produced to isolate problems.

3.3 Preparation of Data Base

The data base contains two basic kinds of data: ‘empirical data des-

cribing the community; and generated data based on statistical distributions,

for example, student characteristics. A profile generator creates student,

teacher, and curriculum profiles to be used by the model. The data base

generator combines these profiles, with the empirical data, and the Title 1
profile (the effects represented by the Title I request), and with other model
coefficients, constants, and costs to create the data base tape. The tape con-
sists of several records. Record I contains the basic cost daia to be used by
the Analysis Executive. Record II contains the base-line data base, Records
III to N each contain the specific Title I profiles associated with the proposal.
A control variable (NRUN) indicates the number of Title I profiles to the

" Executive Control System.
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4. A Method for Operating the Simulation

There is a need to make each simulation run rapidly and efficiently

in order to analyze many communities and many proposals at minimum cost.

One way tc achieve this is to operate the simulation only over the subset of

.
vere e AN g g e
s do e ST Yok T MO A "y i
M - e o s, ST

the total school district directly affected by the Title I proposal. The re-

- e

quirement for data with which to operate the simulation will be directly

affected by this operation. Only micro-data specific to the proposal target _

group need be collected from the school system. For example, a proposed
remedial reading program for the elementary school will not require the
collection of all Junior and Senior High Schonl statistics. The school super-

intendent will be required to collect only the data needed to support his proposal. - 14

4.1 Implications for Simulation Operation & Display

Exposing only the target population to the Title I programs implies ' " E L
added constraints on the simulation control system. Parameters must be -

provided to adjust operation of the simulation chosen target group. The

simulation display can be tailored directly to the ‘Title I target group.

Simulation control must be able to expose as small a population i3
group as a single classroom, and as large a population group as the entire
school district. Decision rules for aggregating displays for the latter case

are needed, to prevent exposing i:e user to a large amount of data.
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4,2 Trade-offs and Costs
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Consider two alternative methods of operating the simulation:
1) Focussed simulation runs exposing only the target group, - _ a4

2) Fixed runs exposing the entire school district.

SR g
L N g B

Focussed Simulation Runs increase the cost of construction, and decrease the

cost of data collection to provide increased flexibility of use and short run
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time. Fixed Simulation Runs decrease the cost of construction, maintain a-
high fixed cost of data collection, but 'decrease ine flexibility and speed of -
use. Alternative cne affords direct user benefits and is therefore recom-

mended.
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5. Executive Control System

The executive control system performs three principal functions:

Run control, Model operation, and Simulation result recording. Fxgurc_ iv

represents the Control System operations. Input is from the data base input |
tape and output is recorded on the Simulation Output tape. The cost-data

' recorded in Record I of the data base input tape is written as RecordI on
the output recording tape for later use by the analysis cont‘ol system. Suc-

F
cessive files on the output tape represent sequential run results. The fixst 1

yereey

run is defined as the baseline . There is a run for each Title I proposal.

The output tape provides a history of simulated results for each community

both with and without Title I programs. , - ' -

5.1 Run Sequencing

The function of run sequencing is to reset the model data base with
the proper settings in order to execute each of the comparative simulation
runs. The base-line runis followed by runs incorporating each of the Title I f |
O ~ proposals. The data base is restored from the.data base input tape. Specific
Title I profiles are added and the model is operated.

5.2 Model Operation & Recording

The function of this aspect of executive control is the sequencing of

the model subroutines and data base recording. The ordexr of model routines

is: Target Group Exposure, Instructional Process, School Network, Com-
munity Effects at the end of each sequence the data base is recorded on tape.
Separate parameters are used to identify the particular target groups who will
be exposed to the Title 1 pregrams.
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FIGURE IV
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6. Analysis Executive Control System

The analysis system provides routines to evaluate the simulation

results in terms of educational effects, costs, ‘value of the effects, and

base line to provide an indication of the value of each program proposed,
The value of the program is.divided by cost to yield an indication of
cost-effectiveness, Fxguz_:e V illustrates the sequence. _Input is derived
irom the Simulation.()utﬁut tape, and all output is in the form of user

reports. .

.,

resources. Comparison of the effects with Title I are compared with the
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. FIGURE V
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» “7.* Simulation Planning Schedule
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8. Estimated Computer Operating Time for Education Cost-Effectiveness - Bt
Model - -

1. General

minute operation cycle for each Title I proposal per community, on the

RCA 3301 computer. This excludes data base makeup and analysis of data. "

The current design is presently estimated to have about a five B %
k

The contributions to the five minute cycle are:

Initialization 2.0 min,

Instructional Process 1.0 min

" School Network .5 min 51

. : Recording 1.5 min %

C 5.0 min ‘ T

i = & ¢ ’ }:gy

A : 2. The School Network ’é

The timing is dependent on two factors: The number of network

nodes or cells, and the number of operations/node or cell. The number of

B ¢
LRI
e 'l

ok

nodes is =z 3 courses of study x 2 income groups x 2 races x 6 achievement
categories x n grades affected

or 72n nodes.

We can estimate 100 instructions/node @ SJ.ls ec/instructor.

’ _Heizce: .036n seconds. ' . }
‘ . n Time
Headstart : 12 1/2 second - ' ]
Fourth Grade 8 1/3 second '
Secondary School 4 1/6 second

‘The actual network operation time is not the critical factor. Rather

the critical time factors are: calibrating the instructional process, ini-

tializing the data base from tape, and recording data on tape, . L
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