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Abstract

The Education of Negroes and Whites

by
Eric Alan Hanushek

Submitted %o the Department of Eccnomics on August .3, 1968, in
part.ai fulfillment of the reguirements for the degree »f Doctor cf
Philescphy.

Within the field of public education, there is considerable
concern and controversy over efficiency in the allocation of regourcss
and squity in the distribution of educational services. However, the
policy maker is handicapped in dealing with these issues by a lack of
knowledge about the educational production process. This study offers a
starting point in the quest for solutions to the efficiency and equity
questions through the specification and estimation of educational produc-
tvion functions for one subset of the school population,

Using regression techniques, separate production functions were
astimated fcr black and white sixth graders residing in the metropolitan
Northeast snd Great Lakes region. Because of data limitations, the
analys.s centered on mean achievement test scores for a school, rather
than individual achievement. The sstimates are necessarily rather crude
and zannot be used to answer detailed questions about specific policies.
However, they do provide several insights into the overall educational
production function.

The malor vectors of inpuats are family backgrounds, attitudes,
shool factars and racial composition of the schcol. For policy purposes
11 of the inputs are nct egually as intereztiing. Family backgrounds and
attitudes exhibit a significan® relat:ionship with achievement. However,
their ~~ie is generally deemphasized 1n the analysis s.nce they are not
very isefyl fur immediate pol:icy app.ications Instead, the major effort
.5 aimed at analyz:ng the effe:'s of schocl quality and the racial compo-
sition of the szhool

Contrary %o the widely carcuiated opinion that schonis have
jittle efferct cn azhievement, schools are shown to exhibit a significant
impact on the education of both blacks and whites. Several measures of
eacher quality provide “he ronsistent impression that schools do affect
ducational cutput. Additicnally, the produstion functions indicate
hat the rewaras in education ~cme from better quality teachers, not
rom increased quantity {reduced =n.ass sizel.

The produstion functions also cffer some evidence that blacks
react more than whites to differences in teacher guality. The evidence
on this is scanty, and further research is definitely reguired on this
point-
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Racial composit:ion effects on *hs education of both blacks and
whites are small. While there are many compelling reasons for school
integration, the effects of integration on black achievement test scores
cannot be cconsidered one of the major cnes. In a properly specified
model of the educational pro-ess, the effects of various racial compo-
sitions of the szhool are minimal n an improperly specified model,



the beneficial effects of integration for blacks can be made to appear
fairly large. However, the same misspecified model will make detrimental
effects for whites appear worse.

Research into the educational process is just beginning and comes
nowhere near supplying the needed answers to the questions which arise in
managing the public educational system. The requirement for further
analysis is obvious.

Thesis Supervisor: Edwin Kuh
Title: Professor of Economics
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CHAPTER T

TOPICS IN PUBLIC EDUJTATION

Efficiency of resource allocation aand distribution of eiuca-
tional services are the two critical issues in public education *oday
Each is the center of considerable publi: concern, controversy and
emotion. Even though pubiic elementary and secondary edutation ~onsumes
over $27 billion annually, there 1s wery 1it<7le knowledge about the
educational process itself, and, thus, xt is exceedingly difficult o
insure the efficient use of funds avaiiable for education- Additionally,
since education is closely related to success in our soziety, the
distribution of educational serwvices plays a crutial role 12 Jde<iding the
distribution of jobs and income among individuals and groups

The areas of rescurce allccat.on and distribution or egducational
services are very broad and complex The goa. of this study z¢ =
provide some insights intc these areas, but necessarily ouly & f-aition
of the total set of problems zan be analyzed. The focal point of <this
analysis iz the specification and estimation of mcdeis of <he edui e~
tional production process. Such models provida :insight into both edu-
cational issues since the relationship between .nputs and educational
output is central to any discussion of etfficienzy or equalization of
educational benefits. Thus, this study offers a starting point in &

complete analysis of the larger efficienzy and distribution 1issues



Resource Allocation

Resource allocation is not & trivial matter in the case of school
systems. In a loose sense, people want "more” education. However,
school systems must do this in the face of increaesing budgetary pres-—
sures. In metropolitan areas, both the central cities and the suburbs
feel the budgetary squeeze, albeit for different reasons.

Central cities have experienced considerable changes in strue-
ture within the last two decades. There has been the flight to the
suburbs of both population and industryal However, the population move-
ment has been quite selective with middle and upper income families teing
the ones moving out. These in turn are replaced by the in-migration of
the rural poor. Thus, while central =ity total population has tended
toward stebility, the mixture of the population has changed. The changes
in income distribution and employment patterns have resulted in the
lowered fiscal ability of many cer ral citiesu2 This has been accom-
panied by increases in the demsnAs for many public services such as
welfare, health, and fire =.° r~:ice protection. Thus, in the central
cities revenues are becoming moce difficult to raise, and there is
increasing competition for the wvenues that are availeble:

The pattern in suburban communities has generally been different
but the effect has been the same--increased budgetary pressure on school

systems. The rapid decentralization of population has been the heart of

1See John F. Kain, "The Distribution and Movement of Jobs and
Industry," ed. James Q. Wilson, The Metropolitan Enigma (Washington,
D.C.; Chamber of Commerce of the United States, 1967), for an overview
of the intrametropolitan area trends.

2Dick Netzer, The Economizs of the Property Tax (Washington,
D.C.: The Brookings Institution, 1967), gives a thorough account of the
changes in tax base in the central city.




the suburban zase. The rapid growth calls for sudden increases in many
areas of publiec service--education, sanitatiosn, fire and polize protes—
tion. When financing is done through property taxes, large increases 1n
tax rates are often nalled for Additionally, where debt limite on
local:-ties exist, suburban governments must often go before cthe viters
in a referendum to get approval for expenditures 3 I
voters have tended to turn down suth proposals with innreasing Sre-
quencyoh Thus, suburban school systems also find themselves counfranted
with budgetary problems

The budgetary pressures tend tc dramatize the need for efri:zien®
operation of public school systems Regardiess of how the budge+ &3
determined. schools are faced with the task of providing ''mere' sduca-
tion with proportionately smaller rescurces. Certainly erficient allo-
cation of resources--the maximization of educatid>nal outpus obtained
from a given set of resources--is always a goal. However, the neressity,
of efficient operations is muth more evident when faced with in:zreassd
public pressure:

Efficient operation of schosls s n2t simply a ->:al problem A

th state ani naticnzl
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funds. Thus, there is a cons:derab’e interect at high

ti,

government in the efficiency oY loz:al school op=2vations While ttere
are theoretiral analyses whiczh dsmonstratz that properly tonstrusted

grants to local governments can lead to efficient expenditures, they

3James A. Maxwell, Financing State and _ocal Governments (Wash-

ington, D.C.: The Brookings Institu%ticon, 1965}, shows that a majoriuvy
of states have local debt iimits regu.ring referendum votes for increased
expenditures (pp. 194-199).

hFor example, see "24 Schcol Budget Defeats in the Suburbs Are
Laid to 'Taxpeyer Revolts,'' The New York Times, May 10, 1968, p 39.




tend to neglect most of the significant practical impediments to
5

efficient operation.) Therefore, the ~ontinuael interest of all levels

of government in local school efficlency is neot unwarranted.

Distribution of Educaticnal Services

The second issue in public education todey is the distribution
of educstionel services. It is widely accepted that educatlon is a
necessary, if not sufficient, scnditicn for success in our soviety
Many studies have shown a high correlation between education and personal
income with a causal relationship from educational attainment tc income
frequently implied. If such is the case; discrimination in the provi-
sion of education i1s tantamount to unegual economic opportualty.

Key to the whole discussion of distributicn is the zoncept of
equity. Education differs from a pure public gocd in thas individuals
can be excluded from its consumption., I% is therefore pcssible for the
szhool board %o prescribe the eniire dastributicn of services  De jure
segregation is an extreme Case oI thas If we assume that our sonisl
welfare function calls for =ao educzational disadvantages,., it 5 then
possible to enalyze the distributicn of pdbliz educatioral sexrvices

There are several ways in whi:ch one migh% inok at vae distri-
bution of educztional services 2y, under the nov-pocpular vubric, egualiny
of educational opporiunity. The two most obvious approacthes are 7o

2

ascertain: 1; whether all individuals reczeive =qual bundles of school

5George Break suggests several alternative formulas for provid-
ing intergovernmental grants. However, they all seem 1o neglect many
of the crucial issues of the effiziency problem as found :in practice.
Among other things, these analyses implicitly assume that local govern—
ments know the production function avasilable. That is exactly what tnis
study is attempting to uncover. See Intergovernmental Fiscal Relations
in the United States (Washington, D.C-.: The Brookings Institution,

19671 .
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6
are compounded. Education is often cited as the way out of the circle of
discrimination and poverty faced by the Afro-American. However, the
present school structure does not appear to be promoting such a sclution
to discrimination.

The differences i1n the distribution of education by race are not
imaginary. In pure quantity terms, the median Negro has completed 8.2
years of school as compared to 10.9 years for the median white-6 There
are some changes in the specific numbers for different subsets of the
population, e.g. the median years completed for urban Negro males is
8.5; for comparable whites it is 11.3. The qualitative impressions
remain the same, however. Blacks complete significantly less schocling.
Yet, the educational differences are even larger when one 2onsiders
quality of education. By matching scores on standardized achievement
tests for different grade levels, it is possible to gain some 1ndication
of the magnitude of educational disadvantage in quality terms,7 Table
1-1 displays a comparative picture of education for blacks and whites in
various regions. Using whites in the metropolitan Northeast as the
standard, black twelfth graders iIn the urban Northeast are an average of

3.3 grade levels behind, i.e. the blacks still in szhool at the twelfth

6U?Sc Bureau of the Census. U.S. Census of Population: 1960
General Social and Economic Characteristics, United States Summary -
Final Report PC(1)-1C. (Washington, D.C.: U.S. Government Printing
Office, 1962), Table 76, pp:. 1-207. These figures on median years of
school completed refer to persons 25 years old and over. These figures
do mask some changes in the distribution over time. In lower age groups
the differences are not quite as large, but they by no means disappear.

7These figures result from a nationwide survey of public schools
by the Office of Education in 1965. These data are described in detail
in Chapter Two since they are used in the subsequent analysis. The
tabulations are found in James S. Coleman et ai , Equality of Educa-
tional Opportunity (Washington, D.C.:; Government Printing Office,
1966), subsequently referred %o as the EEO Report.




TABLE 1-1

ACHIEVEMENT DIFFERENTIALS BY RACE ANL REGICN; AVERAGE
GRADE LEVELS BEHIND THE AVERAGE WHITE IN THE
METROPOLITAN NOCRTHEAST, VERBAL ABILITY

Grade Levels Behind

Race and Region
Grade 6

Grade 9

srade

White, nonmetropolitan
South
Southwest
North

-

N w

White, metropolitan
Northeast
Midwest
South
Southwest
West

,,
w \J AN -

Negro, nonmetropelitan
South
Southwest
North
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\O O WU

Negro, metropolitan
Northeast
M:zdwest
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Southwest
West
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Source: EEC Report, Table 2.121.1



grade are behind the average white ninth grader. The picture is even
bleaker in other regions, reaching a pinnacle in the rural South where
the average black twelfth grader is 5.2 years behind his white urban
North counterpart. While there are some regional differences, it is
obvious that being black is most important in quality terms. Thus, an
adjusted median education figure which allowed for quality of education
would present an even more alarming picture of racial differences +han
those previously presented.

Furthermore, the Negro faces discrimination in many sectors.
Many studies have shown considerable racial discrimination in the Job
market; the prevalence of ghettoes seems to be ample proof of discrimi-
nation in the hou ing market. It is plausible that the discrimination
in the different sectors is more than a simple additive relationship and
that educational deprivations magnify the problems in other areas Such
interdependencies, if they exist, would constitute prima facie evidence
that the black-white dimension is most important.

Finally, in terms of political necessity, solution to the black
educational problems seems to be crucial. Educational problems have been
central in the civil rights movement and remain a major grievance of the

black community. This is well documented in the Report of the National

Advisory Commission on Civil Disorders- The racial dimension is polzt-

ically the most volatile aspect of the distribution of eduzational
services. Pressures for rectifying the imbalance in education are
mounting and are becoming more urgent

Thus, throughout this study the subject of distribution of

80therwise known as the Kerner Commission Report. [Ottc Kerner
et al.], Report of the National Advisory Commission on Civil Disorders
(New York: Bantam Books, Inc., 1968).




9
educational servizes is taken as being synonymous to the study of differ-

ences in educational serv.ices for blaks and whites .

Production Functions for Education

While there are many possible ways to analyze the probiems of
resource allocation and distribution of edurational services, the
analytic framework provided by the =conomist’s concept of a produstion
function appears to provide the most useful starting point- A produs-
tion function des:zribes the relat:onship tracing the maximum possib.ie
output level for a given set of inpu”s This is a natural basis for
making allocation decisions It also prevides a method of assessing the
importance of differences 1n school inpa~s supplied to d:ifrerent groups
{i.e. blacks and whites; and ascertaining how eduzationa. rnputs can
efficiently be adjusted to recify adverse distribu<:ons .n educaticnal
output.

What are called produttion functions in education do differ from
those found in economic theory of the firm. ’n partizular, inputs 1o
the educational process are q:iite differen® from the traditicna. liabor
and capital that enter "normal” production functions Part of the set
of inputs are abstract quan-ities such as attitudes, and these “annot
be purchased in the marke*. Moreover, the output is itself a service.
The production functioas in e-~onomiz literature are usually deizned in
terms of goods or tangible articies. However, these differences do

not nullify the usefulness of the concepts of the production funttion

in studying educationq9

9A more thorough discussion of the concepts of production
functions as applied to educat:ion can be found in Jesse Burkhead, Input
and Output in Large-City High Schoois {Syracuse: Syracuse University
Press, 1967), Chapter 2; Martin T. Katzman, "pistribution and Production
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The principal feature of the production function relevant to the
analysis of the efficiency and distribution questions is the mapping of
the output possibilities for a set of inputs. For policy purposes
certain groups of inputs (and generally those which can be purchased in
the market) are more interesting than others. The production function
allows analysis of these sections while accounting for other inputs to
the process (e.g. family background) which cannot be controlled by the

policy maker:

Directions of Analysis

The focal point of this study is the specification and estima-
tion of educational production functions. The basic motivation for this
evolves from the previously discussed questions of resource allocation
and distribution of educational services However, little effort is
made at direct application of the production functions to specific
aspects of these general problems- The models of the educational
process which are analyzed are necessarily very simplified wviews o: the
actual complex process. It is difficult to use the estimated fun:tions
to make precise statements about the efficacy of individual projetts-
Nevertheless, the models give a useful portrayal of public education and
the relationships between inputs and educational output

The analysis explicitly considers only education in public
elementary schools of the metropolitan North. Since the task was large

and there was very little guidance from previous work, this one stratum

in a Big City Elementary School System" (unpublished Ph.D. thesis, Yale
University, 1967), Chapters 2 and 3; and Herbert J. Kiesling, "Measuring
e Local Government Service: A Study of Efficiency of School Districts
in New York State" (unpublished Ph.D. thesis, Harvard University, 1965),
Chapter 2.
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was chosen for intensive analysis. The main explanation for this choice
is that the a priori probability of success seemed highest here. While
the larger analysis of other regions and other levels of education 1s
needed before policy conclusions about public education in general can
be made, this restricted analysis provides a foundation for further work.
It is also plausible to expe:z* many findings from this study to apply to
broader areas of education than just those sampled for the analysis

A central concern throughout the analysis is the racial context
of public education. Particular attention is paid throughout the model-
ing efforts to the identification and analysis of racial aspects of the
educational process Since many of the most important issues in edura-
tion revolve around race, special care was taken to redute any modeling
errors in the dimension of racial composition of the schools and
behavioral differences between blacks and whites. An essential feature
of this concern over systematic differences 1in the educational pro:ess
for blacks and whites was the estimation of separate production func-~

tions for the two races.



CHAPTER II
MODELING THE EDUCATIONAL PRODUCTION PROCESS

The objective of this chapter is the development of educational
models which are amenable to statistical estimation. Even though allo-
cation and distribution within education have been important public
policy issues for a considerable length of time, little progress has
been made toward developing models which provide meaningful insights
into the educational process. There has been neither much theoretical
nor empirical work into the overall eduvational pro-:ess There exists a
considerable body of literature under the topical description of learn-
ing theory, but it is of little direct value in the school policy
context,l Additionally, there is no other source of precise theoretical
development of the overall educational production pro:cess However, this
does not mean that research into education is given no guidanze First,
there has been some fragmentary research into various aspects of the

rocess, which provides a series of partzal pictures of the sverall
b

lAlthough it is difficult to make generalizations about the
topics and thoughts embroiled in learning theory, the most striking
features to an outsider are: 1% the "partial” viewpoint of the majority
of discussion, i.e. the preoczupation with small, specific issues; 2)
the concentration on the mechanisms involved, e.g- the memory proless;
and 3) the abundance of very subtle and complex notions which are
exceedingly difficult to include in complete models. The combination of
these three points limit the direct applicability of learning theory.
However, it is obvious that the a priori formulat:on of models of the
educational process do derive in part from knowledge zatalogued under
the domain of learning theory For a discussion of learning theories,
see Ernest R. Hilgard, Theories of Learning, 2nd edition {New York:
Appleton-Century-Crofts, Inc., 1956}.

12



process. Secoudly, education is a process which both employs many
people and touches a majority of the members of society. Therefore for
what they are worth, there are an incal-ulable number of individual
observations and judgments from lay and professional allke. Finally,
there are aspezts of the process whizh appear natural places for the
application of related theoretical work. In particular, certain theo-
retical formulations of produstzon functions in the microeconomic theory
of the firm seem applicable.

The combination of the first two scurces suggest a conceptual
model of the educaticnal production prozess which would command general
acceptance. The third source 1ndi-ates some particular cond:tions on
the conceptual model which appear logical and provides some guidance in
policy formulation from models of the educational production process
The abstract conzeptual model provides a useful baczkdrop to an empirical
analysis of the educational prccess- However, a sizalle amount of
detail must be added to this before it 1s operationally useful The
actual spezification of +he wvariables used to measure the wnputs into
the process is dependent upon a mizture of specifiz hypotheses suggested
in discussions of various segmen*s 5 education and the availability of
data. As is always the case, the hypotheses about the process far
exceed the data available for testing the various aspects of the produr-—
tion process. The remeinder of this chapter discusses the abstract
model of the productisn Process, the data, and the actual statistical

models to be analyzed.

The Conceptual Model

Equation 2-1 portrays a sonceptual model similar to one which

most students of the educational prozess would accept.
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= a vector measuring the background char-
acteristics of the ith student cumulative
to time t where background factors include
the socioeconomic status and attitudes of
the 1th student and the socioeconomic
status and attitudes of his peers

(t) .

= g vector of school factors relevant to

the ith student cumulative to time t

A

= a vector of initial endowments ("native
ability") for the ith student

A5

In general terms, education is a function of the student's bazkground,
the school factors relevant to him and his innate abilities

While the precise functional form and measurement of the various
vectors are not specified, the abstract conceptual model introduces
several important aspects of the educational process. First, the
expected outcome of the process is a multidimensional factor Schools
contribute to developing a set of job-related skills in the individual.
This involves communications ability, basic arithmetic, elementary prob-
lem solving, etc. In some cases it even innsludes specific techniques
for various Jjobs, e.g. in vocational courses. Additionally, there are
meny other dimensions of schooling which fall under the rubric of
socialization, These include promoting certain prin:iples of demozracy,
developing acceptable behavior patterns, and a host of other difficult
to define (but no less real) dimensions of societal values.

The second concept introduced by Equation 2-1 is the total
nature of the educational process- The educational level of an indi-
vidual depends on the entire spectrum of influences on him. Particularly

important is the notion that education is a cumulative process. Not
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only de present inputs affect eduzazional attainment, but all past
inputs are also felt in the present (It 1s probably this aspect of
the conceptual model that is most dire~tly ilinked to learning theory per
se. The cumulative aspect incorporates many of the concepts of rein-
forcement in learning: however, i% also relates to a set of more general
notions.)

Finally, it is necessary to clarify the inclusion of an tnitial
endowments or innate ability element in the zon<eptual model. In pzr-
ticular, the theoretical desirability of th:s con-ept should not be
confused with analytical problems surrcundiag i*s measurement. This 1is
a pure heredity term and should nct be confused with -ommonly measured
quantities sush as iQ Perhaps this is best defined in units of pounds
of gray matter. However, there is no pretense of being abie to measure
this term. Additionally, w:thout broach:ing a new area of debate, 1t
should be noted that the conceptual model implicitly allows for genetilc-
environmental interaction. In no way does th:s =2onceptual formulat:ion

imply fixed intelligente or predetermined abllity e

The Data
The empirizal analysis relies wpon Criice of Education data
which was collected to satisfy a Congressional requirement of zondusting

, . .ol - . , . 3
a survey to ascertain the extznt of discriminatlion in public schools-:

2A detailed discussicn of heredity-environmental interaction and
the alternatives is found in J- McV. Hunt, Intelligence and Experience
(New York: The Ronald Press Co., 1961}, especially Chapters 2, 8 and 9.

3Section 102 of the Civil Rights Act of 196u stated:

The Commissioner [of Edutation shall c2nduct a survey and make a
report to the President and the Congress, within two years of the
enactment of this title, concerning the lack of availability of

equal eduzational opportunities for individuals by reason of race,
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(The data source is referred to as the OE Survey to distinguish it from
the subsequent analyses which rely upon it.) A stratified probability
sampling technique which called for the overrepresentation of Negroes
was used to choose public high schocls to be included in the survey.
Feeder schools for the chosen high schools were inclvied on a probability
basis depending on the percentage of students going to the selected
secondary schools.h While the sample size was originally administra-
tively set at 900,000 students, nonresponses reduced the usable sample
to approximately 570,000 students. These students were divided among
grades 1, 3, 6, 9 and 12. Students were given gbility and achievement
tests and completed a questionnaire concerning fam:ly background and
attitudes. Additionally, for the 3,155 schools whi:zh the students
attended, data were gathered from teachers, principals and school system
superintendents. Teachers completed a questionnaire including back-
ground, attitudes and school factors along with an optional verbal
facility test. Principals and superintendents supplied information

about their backgrounds and attitudes and about school facilities in

[+
their particular school or district.’

Several points sbout the data deserve emphasis. First, the
sample size is not so large as 1t appears.: The effective size (for most
statistical analyses) is not 570,000 observations but instead the number

of schools. (For elementary schools this number 1s approximately 2,400 )

color, religion, or national origin in public educational institu-
tions at all levels in the United States, 1its territories and
possessions, and the District of Columbia

hA detailed discussion of the sampling procedures can be found
in the EEO Report, pp- 550~-558

5Complete gquestionnaires and samples of test items are found in

the EEO Report, pp- 575-T737.
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This reduction in effective sample size is caused by failure tc collect
the relewvant school data for individual students While this sample
size is still large, it is reduced -zonsiderably if stratification is
necessary (e.g. by raze, region, and grade’

The survey itself is plagued by nonresponse and faulty response.
This problem is prevalent at the s:hocl level 6 However, 1in the study
of the eduzaticnal process the problem of missing schools is not as
serious as the problem oI ncnresponse or faulty response to individual
questionnalre items. Analysis of the raw data 1ndicated that many items
could not be -ised in the produivrion function estimation berause of *the
severity of the nonresponse problem This was particularly true i1n the
case of emoticnally sens:tive questions surh as the prin-ipal’s attitudes
toward bussing, neighborhood s:heols, and faczulty integration ! Faulty
response also adds uncertainty to many questionnaire items 8 This prob-
lem is more Jdafficult to documen® Howewver, scme feel for the probliem
can be gained from analysis of numerical items such as number of

students or teachars ¢ The wvast majorzty of guesiions call Zor muitipile

6Of those high schools originally pi:zked for the sampie, 59 per
cent could be included in the rinal sample; 74 per zent of the feeder
schools picked for those high scheols responding were included.  In
terms of making inferences about the pcpulation, extreme care must be
exercised. There are indications of systematic nonresponse as several
large central zcities in the North Pfaiisd to respond i The exazt <har-
acter of this type of nonrespouss ~annot be analyzed due *o the anonymity
requirements of the survey.!

7For exumple, the Principal’s questionnaire zontained three
questions about attitudes on razial mix of the faculty under different
racial compositicns cf the students In a sample of approximately 200
elementary schools in the Northeast. over one third of the principals
failed to answer one or more of the guestions

8The OE Survey did inciade one, smail-scale reliability test for
student answers. However, *his did not seem sufficient., especially after
looking at the data.
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choice response as opposed to furnishing a numericel answer.) Since
these can be crosz-checked with other parts of the survey, they give
some indication of the severity of the problem. Over ten per cent of
the principals in Northeastern metropolitan elementary schools recorded
an obviously incorrect answer--often due to left-justifying answers and,
thus, creating decimal point errors. Since these questions required
numericsl coding (as opposed to the normal multiple choice questions),
the expectation of faculty responses is greatest for these questions.
However, from a further check by comparing responses in schools with two
principals, it is obvious that the problem is not restricted to these
items.9

Nevertheless, for the modeling of the educational process, the
most severe problem with the data sources arises from a basic weakness,
or incompleteness, in the questiomnaires. There are several distinct
and important dimensions to the incompleteness. There are the lack of
historical information, the error in measuring contemporaneous inputs,
and the neglect of several important sets of inputs.

While the conceptual model indicated that the history of inputs
into the process is important in determining current educational output,
there is a definite lack of such information. This failure, arising
from a neglect to include any questions about previous factors, impinges
upon the measurement of all inputs. However, it is potentially more
severe in the case of schoel inputs. School inputs have more of the

characteristics of flows, and & cross sectional glimpse of contemporaneous

9The simple check of question responses in dual principal
schools provided the basis for many qualitative judgments which went
into the variable construction and basic modeling efforts in the present
analysis. The subjective evaluation of the reliability of various
questions will be discussed in later chapters.
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inputs does a relatively poorer job of measuring the stream of inputs
(as opposed to cross sectional measures of the family inputs into the
educational process). This problem 1s particularly acute in later
grades of school as high schocls and even junicr highs tend to draw
students from quite heterogenecus feeder schools Obwiously, the size
of historical errors of measurement increases over time

Yet, even at measuring the contemporanecus values of inputs into
the educational process, the OE Survey has 1ts difficulties. The most
crucial problem on these grounds is the failure to collect data on the
school inputs relevant to the <ndividual student. All school information
comes from the prinzipal or superintendent responses without regard for
how the totai available inputs are distributad by individual. It is
obvious that students attending the same school do not rezeive the same
school inputs. The presences of science laboratories does not affect a
student in a business course. Extracurriculer activities are largely
irrelevant to a lower class person who must work after school. The list
of differentiation in inpu%s 15 unending. The simpls presence of a
particular input does not imply that the facior emiers the educational
process of any given individual). Furthermcre. there are sonme systematic
components to such errors in the measurement of school iaputs for the
individual Certainly the errcrs are very much dependent on the school
organization. The error component oY the school inputs cen he enormous
in the case of the comprehensive high schcoi, Basically, the larger and
more complex the schocel, the larger is the expected error 1n the
measurement of school inputs for the individual. The errors will also
be correlated with other inputs into the process such as social class

since choice of curriculum and schools 1s correlated with social class
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(To the extent that these errors are systemati~, sizable errors will
arise when statistical estimation is undertaken. These will be
discussed later.)

The final problem area with the questionnaires arises [rom a
tendency to stop short of asking meny logical and important questions.
This is most evident in the case of school inputs; however, it does
arise in the nonschool areas. The best description of this problem is a
failure to gather qualitative information about the various inputs
There are many questions pertaining to presence of facilities or programs
but few pertaining to quality. For example, there is extremely little
information on school organization; there is no informstion on the
adequacy of facilities such as laboratories or even the overall plant.
This lack of a quality dimension makes it extremely difficult to differ-
entiate among schools in terms of many school inputs.

Nevertheless, the discussion of the problem areas with the data
should not be construed as implying that the data are worthless Quite
clearly the data are not ideal. However, the survey does contain muzh
new and valuable information. The QE Survey prcvides a large sample of
consistent data which can be used to analyze many gquestions of -urrent
interest in education. The findings will nzcessarily bs less conclusive
than if an ideal set of data were available. Yet, by recognizing the
sources of errors in the data it is possible 1> devise models of the

educational process which minimize the problems

Choice of Sixth Grade

While the OF Survey did include data on students at five differ-
ent grade levels, only the sixth grade is analyzed in this study. The

general discussion of the data in the OE Survey mekes one point siear--
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the data at the elementary schcol level contain less error in schozl
factors. Howewver, there is a trade-off since at the first and third
grades the information on student backgrounds is scantier and less
reliable. Thus, in terms of errors of measurement, the sixth grade
appeared to represent a median position.

Elementary schools also are mcre desirable for this analysis
since the structure of the school organization is generally simpier, the
curricula more standardized, and the size more homogeneous than in
secondary schools. With 1deal input data, modeling the educational
process within a comprehensive high scheool, or even a junior high. would
be very diffizult., There is simply little information about the pro:tess
itself. Given the lack of information on the cruc:ial issues of organi-
zation and currisuium, modeliing the elementary school appears to be much
more profitable than attempts at secondary schools. There are obvious
reasons to take advantage of simplifications in the institutional
structure when attempting to mode’ a process as complex as the educa-

tional production process:

The Basic Statist.-al Model

From the OE Survey data it is possible to estimate eduzational
production functions. The basi: statistical technique 1s mualtiple
regression analysis. Howewer, the abstract model of Equation 2-1 is not
directly applicable to statistical analysis. Obviously, it is necessary
to specify the components 2f{ the various vectors and the functional form
itself. The task now is %o fill in ‘he details to the statistical
analog of the conceptual model. However, before explicitly considering
the model of education to be estimated, the basic framework of the

analysis must be discussed-
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Instead of estimating the individual relationships depicted by
Equation 2-1, a "school" production function is analyzed. In other
words, schools--not individuals--are used as the basic observational
unit in the statistical analysis. Aggregate school characteristics are
substituted for the individual characteristics in the conneptual model-

While the use of individuals would be preferable, the data will
not support such a procedure. The major reason for using & school model
is the lack of information about schcol inputs for the individuval
student. While the OE Survey included data on individual achievement
and socioeconomic background, it did not include information on indi-
vidual school inputs. The errors in measurement introduced at the
individual level by this failing would surely lead to considerable bias
in any statistical estimates of individual models of the production
process.

Moreover, problems of nonresponse and feulty response also
suggest the use of school production functions. Many of the key inda-
vidual socioeconomic questions are subject to considerable nonresponse.
If estimation were done at tne individual level, this problem could
introduce severe biases since the evidence indicates that much of the
nonresponse was systematic (by race and social class!- While non-
response will cause problems at any level of estimation, it is less
severe at the school level. At least for elementary schools the general
consistency of neighborhood composition (with the prevalence of neighbor-
hood attendance districts) insures that any missing observations will

not affect the school aggregates by very muchQlo Similarly . faulty

10 . s . o
In a formal statistical sense, the concern 1s over the size of

the variance in the measurement errors relative to the wvariance in the
true variable. Compared with the individual variables, the errors at
the school level are almost certainly less severe.
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response will not have an overpower:ing influence at the school level.
The pervasiveness of these data problems provides considerable support
for the position that any production funztions using OE Survey data must

be estimated at the school level.

Outputs and Inputs

For the statistical analysis, a single measure of outpul, rather
than the multidimensional output of Equation 2-1, is used. As aliuded
to previously, there is no standard measurement for the output of
schools. While one is interested in the student's knowledge as 1t
relates to his future employment and productivity within society, one is
also interested in developing social and political values 1n the
student. Throughout the limited history of production funection esti-
mation, several measures of output have been used., For example, basic
course grades, test scores, retention rates, estimates of future income
streams and educational expenditures per student have been used &as a
measure of school cutput. The producsion functions estimated in this
analysis rely upon standardl zed test s:ores for a measure of school
output. In many ways these tesis are aimed at measuring the genersal
preparedness of the student to exist and sompete in our soziety- These
tests are admittedly not "culturally fa:r."ll However, for our purpcses
this does not seem very damaging as a good argument can be mede that the
middle-class standards measured by these tests are precisely the stand-
ards that are applied in a vast majority of employment dezisions.
Furthermore, many people attempt to Justify discrimination in employment

and housing by the fact that minor.ty people are a "different"” kind of

llec EEO Report, p:- 218.
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pecple, i.e. not "good middle-class citizens." Therefore, since we
generally do not desire education merely as an end in itself but for
what desirable effects it has in terms of employment, citizenship, et:z.,
it does not seem harmful to use a culturally oriented measure of educa-
tional output. Certainly, these test measurements are not the only
dimension of output. However, it is sufficient that they capture one of
the significant dimensions of expected educational output-

The OE Survey included four separate tests at the sixth grade:
verbal ability, nonverbal ability, mathematics achievement, and reading
achievement‘le There is no clear decision rule for choosing among these
tests to arrive at a measure of educational output.

The difference in scope of the ability and arthievement tests
provides one consideration in the choice of output measure.  Ability
tests have been designed to measure learning capacity or :Q; achievement
tests on the other hand are concerned with specific subject matter
However, there has been considerable recent evidence suggesting that

13

such distinctions are not meaningfui. While few people now consider

ability tests as anything more than broader achievement tests, .t 1s

this difference in scope that is meaningful 1n formulating an ourput

scaleolh If ability tests cover a different scope than achievement

12The verbal ability test was the Educational Testing Serwvice's
School and College Ability Test {(SCAT!; nonverbal ability was the Inuer-
American Test; reading and mathematics achievement were ETS Sequential
Tests of Educational Progress (STEP).

13See Benjamin S. Bloom, Stability and Change of Human Character-
istics (New York: John Wiley and Sons, Inc., 1964), for a synopsis of
longitudinal studies depicting changes in ability as commonly measured.
Also, Hunt, Intelligence and Experienze, presents similar evidence along
with a discussion of fixed versus interactive theories of intelligence.

thfu EEQ Report, p- 293.
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tests, it is useful to evaluate differences in school impact in produc-
ing the differently measured outpu*

Prior beliefs about zomponents of the process when measured in
different directions offer the second guide in selectiion of a specific
output measure, Intuitively, it seems that measures of verbal factors
would be —ore closely linked to home environment and, thus, harder for
schools to affect than other possible measures The mailn source of
verbal instruction is the home; children are constantly under the
influence of the speech patterns of the family. The school either
refines the basics learned elsevhere or attempts the much more tedious
job of overthrowing incorrect verbal patterns introduced outside of the
school. Which job the school undertakes depends on the quality of the
student's background. Schools could be operated much more independently
in areas less tied to nonschool influences, e.g. "new" math. This
implies that schools zouid have 2 differential impact on outpu®t measured
in different directions. A priori the impact of schools wou.d be less
in the case of verbal ability than in the case <f the other output
measures -

While these considerations do notw make a s%song case for
selecting a particular measure of outpui, they do provide motivation
for analyzing more than one. In =2vder 19 tagt the two .nter-output
hypotheses about school effects, two separate produtticn fun<ticns
were estimated: 1) verbal ability, and 2! mathematics achievement-
Verbal ability was chosen as verbal skills appesar to be highly
rewarded in hiring and advancements. Additionally, most subsequent

analyses of the OE Survey dsata center on the production of these verbal
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skillsn15 Math then prowvides the comparison of measures.

Specifying the precise components of the input vectors is even
more difficult than defining an output measare. Past theoretical and
empirical work takes us little beyond Equation 2-1  Many people have
a priori notions about what factors are relevant in the production
process. However, these thoughts are seldom refined enough to be
operationally testable hypotheses

At this point it does not seem profitable to go into great depth
about the specific hypotheses to be tested. Some of the general var-
jables to be analyzed--ones often mentioned by writers 1in the field--are
class size; specialized teachers; kindergarten, nursery school and Head
Start programs; availability of libraries, health programs, etz ; teacher
attitudes and quality (as measured by verbal test scores); so:iceconomic
characteristics of the student; parental attitudes; schocl peers; and
neighborhood conditions and attitudes.

One particular opinicn ebout inputs to the process does deserve
attention, however. Largely from popular interpretations of Equalily of

Educational Opportunity, it is becoming widely zirzalated that schoonl

inputs have little bearing on achievement)l6 The analytic probiems

lsEquality of Educationai Opportunity and Ra:z.2l Isolation in
the Public Schools both base their findings exciusively on the relation-
ships involving verbal ability. (The EEO Report preseats & very uacon-
vineing argument for doing this based on relative amounts of varzance in
the test scores found between schocls and an even weaker argumeni making
intergrade variance comparisons-) However, in addition ©o these pub-
lished works, all reanalysis is; to my knowledge, concentrat.ng on
verbal achievement.

l6This finding is also found in Burkhead, Input and Outpuf 1n
Large-City High Schools (Syracuse: Syracuse Univers:ty Press, 1968) .
The conclusion in this study, however, is based on very thin evidence
derived from quite small samples of schools in Atlanta and Chicago-
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which tend to produze *his conclusion are discussed elsewhere«17 It
should be noted, though, that this is a very serious charge leveled
against the public school system and deserves considerable attention in
the analysis of the educationail produztion functions. The coucern is
whether schools are serving their assigned function, regardless of any
efficiency consideration. This hypcthesis implies that “he entire
vector of school inputs in Equation 2-1 shou’d be exzluded from the
model. This issue will be covered in considerable detail in the

empirical sections.

Functional Form

As we have little theoretical guidance in even the selection of
inputs to the educational production process, we can hardly hope for
help on the precise funct:onal form. The only loose help 1s borrowed
from economic production theory which suggests that indiwidual inputs
should exhibit diminishing margina. praduct after some level. However,
this is very little guidance as many functions have this property.
Additionally, it is wery possible that certain inputs couid be 1n 1
range of increasing or tonstant marginal product.

There is no *theoretical way to resoive the gquestion ot functional
form. Scme exper.mentation :s called for to gain more :nformation on
this point. In actuality, only iwo functional forms were used 1n

estimation, and those used were highly di:tated by ease of estimation

1Tgeric A, Hanushek and John F Kain, "On the Value of Equality
of Educational Opportunity as a Guide to Public Pclicy," Discussion Paper
No. 36, Program on Regicnal and Urban Economics, Harvard University
[1968], and Samuel Bowles and Henry Levin, "The Determinants of Scholas-
tic Achievement—--An Appraisai of Some Recent Evidence," The Journal cf
Human Resources (Winter 1968) both present a detailed description of the
systematic biases in the EEQ Report which point toward a no-school-effect
conclusion.
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procedures. The main contenders were the linear model and the log-log
model for they lend themselves to easy estimation and, lacking other
information, they provide a good starting point

The linear model, such as depicted in Equation 2-2, is often

- . =a +a X  *+a8 A S 4 . v ou,
(2-2) Al o 1711 2X21 aanl ul
where Ai = achievement in the ith school
Xli’ X2i’ . . Xni = independent variables {(in-
putsi for the ith school
as ays o« vy 8y = parameters of the produc-
tion function to be
estimated

u, = unexplained residual term for the ith school

Justified by the fact that many functions look linear over a ranges and,
thus, the linear model can be used as an approximation for the true,
nonlinear relationship. However, the implications of the straight

linear model are guite strong. First, the linear model exhibits constant
marginal product, i.e. the effest on achievement of increasing any input
by one unit is the same regardless of the absolute level of usage of that
input. For example, the additional impacst of one guidance toanselor is
the same when moving from none to one as when moving from rive hundred
to five hundred and one. (This is actually an overstatement as,

strictly speaking, ali of the estimated parameters must te interpreted

as being conditional estimates given the range of the particular
independent variable.} Secondly, the linsar form does not allow for
interaction between the various inpuns- Thus, & given level of input
brings forth the same effect on output even 1f ail other inputs are
absent or avaiiable in such guantities as to be superfluous:

The log-log form, or Cobb-Douglas form, has several advantages
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over the linear form. The precise model looks like Equation 2-3.
a

(2-3) A = BX alg 82 CxBet {Note: Subscripts for

1 2 n schools eliminated)
This in turn can be transformed by taking natural logarithms into Equa-
tion 2-b4 which is used for estimation purposes. This model lends itself

to same simple and direct applicaticn of linear regression te:zhniques
(2-4) loghA = logB* + a logX, * a,logX, * -+ 3 logX +u

The log-log model. like the linear model, can also be used to approx-
imete other functions. The desirable features, conceptually, of thais
formulation are the provision for diminishing marginal product of the
various inputs and the aliowance of interaction, albeit restrictive,
among the various inputs. Nevertheless, these reasons are far from

overpowering, and the proof is still in the estimation.

Specific Models

A strong case was made for using aggregate school characteristics
in the statistical models of the prozess. However, there are a variety
of reasonable approaches to forming aggregate variables for the schools
The simplest approach, and the one emphasized throughout this study, is
the use of mean school quantities or, at least, mean quantities for a
given racial subset within the schooi. Thus, the relevant outpat oI the
process is mean school achievement, and for student factors the inputs
are various mean student body characteristics This approach appeared
to be most promising, at least in Terms of immediate pay-off. These
models form the basis for all con-lusions of this study-

Nevertheless, there are several other models which offer some

hope of providing different information about the educational process:
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Preliminary effcrts at developing three different models were undertaken.
However, in the initial attempts none appeared to provide much addi-
tional information to the more straightforward mean models Thus,
attention was focused on school mean production functions for the races.
However, since this choice was made fairly early in the developmental
stages of the alternative models, a brief description of the alterna-
tives is presented.

A natural extension of the mean models involves using first
grade scores within the same school as a measure of the inputs with
which the present sixth graders entered the process. The data are
strictly cross-sectional and pertain only to the students within the
schools at one point in time. Yet, if it can be assumed that the
current first graders are similar to the current sixth graders when they
were in the first grade, the contemporaneous first grade test scorés
provide a measure of inputs into the process. However, these modele did
not prove very successful, and, since only half of the sampled elementary
schools included first grade data, the ioss of sample information leads
to deemphasis of these models. The preliminary efforts in this "growth"
approach are displayed in Appendix C-

There is some question in modeling the school of whether the
production function is the same for all students within the sthool. 1In
fact, “rrsoughout the analysis the school population is stratified by
race -¢ :llow for behavioral differences which mrght exist. An alter-
native concern along these lines 1s whether there are differences in the
production process at different levels of achievement. In order to
analyze this possibility, the school output can be redefined %o méasure

the per cent of students above or below a certain achievement level. In
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other words, how does a achool procduce high or low achievers? By
aggregating school ~haracteristics over the set of high or low achievers,
it is possible to consider producing the extremes of the distribution
of achievement. Again, the preliminary attempts at estimating such a
production function did not appear very profitable. Little information
was gained over that contained in the mean models. Examples cf these
models are found in Appendix D

Finally, in order to analyze differences in achievement between
blacks and whites, an explicit model of the intraschool achievement gap
was developed. Differences 1n black and white achievement within a
school were described as a function of differences in background char-
acteristics and of school factors which can be used as a policy instru-
ment for closing gaps. However, these models are very complex and
difficult to interpret. At the present stage of development they do
not add much to analysis of differences 1in the production functions for
black and white achievement. The best models of the achievement gap
within integrated schocls are found in Appendix E

Again, eazh of the different models has 1ts own conzeptual
merit., However, the educational process is Very complex, and present
knowledge is not large. Thus, the bifurcation of effort ~hrough addi-
tional analyses of any of these alternative models did not seem profit-
able at this time. The firsr generations of these models are presented
in the appendices because the possibility of additional information
about the production process from intensive analysis of these seems

fairly high-



CHAPTER III
THE EDUCATION OF WHITES

Separate production functions for sixth grade whites and blacks
were estimated using the OE Survey for Northeast and Great Lakes region
schools. While there are many similarities between these models, dis-
cussion of the black educational process is reserved for Chapter Four.

The basic production function estimates for white sixth graders
proved guite acceptable: Certainly the models do not provide an author-
itative answer to all gquestions about the educational process. However,
they do provide a crude test of many of the more important hypotheses
about public education. As such they lend a fair amount cf insight into
broad educational issues and offer a basis for future research into the
area.

These estimated produstion functions, first of all, confzrm the
value and meaningfulness of considering school production fun:tions.
While the relationships are necessarily highly aggregative, the models
conform with a priori views on factors entering into the process
Additionally, the relationships discovered in this analysis are fairly
stable across samples, i.e. there is a high qualitative consistency of

these models with models estimated for a much more restricted sample:l

lThe preliminary work in this analysis involved estimating pro-
duction functions for a sample of approximately one half of the schools
contained in this sample. These schools were contained entirely in the
Northeast and Mid-Atlantic regions derfined Dby the Bureau of the Census.
These models were very similar in both overall specification and effect
of individual variables.
32
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The most interesting finding of the estimation is that, contrary
to the impression given by the EEQ Report, schools have a significant
effect on achievement. While there are many reasons to believe that the
effects of school quality are underestimated, the effects are quite
strong. Using only the minimal measures of teacher quality available in
the OE Survey, strong positive relat.ounships are found between teachers
and achievement.

The models also affirm the strong influence which family back-
ground has on achievement. However, this does not seem to be an area of
either much debate or much relavance to public policy. The models
furthermore analyze the effects of racial composition of the school on

white achievement and find it to be negligible.

The Sample
The white production functions were estimated from a sample of
471 elementary schools  These are all OF Surrey schools with complete
information and more than four white sixth graders found in standard
metropolitan statistical areas (SMSA's) in a geographic region covering
the New England, Mid-Atliantic and 3reat Lakes states 2
This region was chosen on the basis of relevance to ed:icational

policy and an a prior: view that it was relatively homogeneous in terms

of culture and attitudes. The major reason for stratification of <the

2SMSA”s fcllow the Bureau of the Zensus definitions used in the
1960 Census of Population. SMSA's follow county boundaries and include
contiguous counties to a county containing a city of 50,000 or more
people.

The states included in the sample along with their number of
sample schools are: Connecticut {24}, Delaware i(6), Illinois (28),
Indiana (35), Maine {(10), Maryland {13}, Massachusetts (42), Michigan
(51), New Hampshire {0:, New Jersey (36}, New York {(89), Ohio {22},
Pennsylvania (64), Rhode Island {0}, Vermont {0), Washington, D.C. (2},
and Wisconsin (L49).




34
OE Survey schools is a concern over homogeneity, although the issue of
data manageability does enter. If the observations are not part of the
same population (i.e. do not follow the same behavioral relationships),
the estimated production functions will be meaningless It seems
plausible that rural schools operate under a different production
process due to different organizational structures, size considerations,
varistions in parental attitudes and the impact of socioeconomic
standards, etc. There is some empirical verification for the assertion
that there are urban-rural differences found in Kiesling's study.3 Even
so, this division is not too critical in terms of making inferences
about the population as 78 per cent of the people in the sample region
reside in urban places.

Homogeneity considerations also entered into restriction of the
sample to the North region. Different characteristics of the various
regions of the country in terms of attitudes, support of schools,
cultural influences, ets. suggest stratification for the produstion
function estimation. The OE Survey itself provides information about
the considerable differences in both inputs and outputs 1n different
regions of the country. While th.s does not establish the neiessity of
stratification, the magnitude of these differences plus prior knowledge

about differences in social :ziimate, eronomic conditions and migration

3Kiesling, "Efficiency of School Districts," notes very differ-

ent expenditure and size characteristics for rural schools. His regres-
sion analyses of district achievement also indicates quite different
production relationships. See especially Chapter 3.

hThese are 1960 figures for the entire population, not just
school age children. U.S. Bureau of the Census. U.S. Census of Popu-
lation: 1960. General Social and Economic Characteristics, United
States Summary. Final Report PC (1) - 1C. (Washington, D.C.: U.S.
Government Printing Office, 1962}, pp-. 1-250.
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patterns afford prima facie evidenze for this procedure..5 While it
would be desirable for policy purposes to have a complete picture of
education in all seztions, the magnitude of such an undertaking forced
selection of one region for this study. As mentioned previously, the
north was chosen as this is the center of much of the current zontro-
versy over education. This is especially true when one <onsiders
differences in education by race.

In forming the sample, all schcols with four or less whiie sixth
graders were eliminated. This arbitrary cutoff point was established to
insure that the admonitions about individual production functions were
not violated: The effect of this sampling decision was to eliminate 57
schools which contained one tc four white sixth graders. This drastic-
ally reduced the number of observations of schools with high concentra-
tions of blacks and other minorities. However, reduc%ion in range of
some characteristics seems mors than compensated for by the reduction in
errors of the explanatory wvariables.

After the elimination of “small schools,"6 there are still
observations across the envire range of black-white composition, but, as
Appendix F displays, the distribution drops off sharply(T Cf the 471
white schools in the sample, 169 schools have five or more black sixth
graders. Even so, this sampie does not belie the true situation in

public schools. The extent of racial ~oncentrations within szhool

5The tremendous regional differences, especially North-South
differences, are well documented in Chapter 2 of the EEO Report.

6Small here applies to the number of whites, not the total
school population.

7The figure does misrepresent the composition of schools to the
extent that other minorities are present. For whites the proportion of
all minorities seems more relevant.
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systems is described extensively in the Ciwvil Rights Commission Report,

Racial Isolation in the Public SchoolsL8 In a sample of 75 school

systems from the entire country, 83 per cent of the white elementary
students attended schools with over 90 per cent white,9 (At the same
time, 75 per cent of the black elementary students attended schools
which were over 90 per cent Negro.) Thus, while there are some questions
about the representativeness of the sampled schools, in these aggregate
terms the sample seems reasonable.

Of the sampled schools half are located in central zities. In
size they range from five to 160 white sixth graders. The average total
number of sixth graders in the sampled schools is 72 and the average
total school size is 600. (This latter figure is somewhat misleading
for the sampled schools vary widely in grade composition,)

Background variables for the student body are defined only over
the subset of white students. The characteristics of black and other
minority do not enter in computing socioeconomic variables and attitude
variables for the "school." Thus, while there are integrated schools in
the sample, the LTl schools with over Ifour whites will be referyed to as
the "white school sample." Similarly, the black production fun:ctions in
Chapter Four are estimated from a sample of 242 "black schools" even

though 169 of these are also in *the white schocl sample,

Educational Production Functidns for White Sixth Graders

Within an area such as education where very little 1is known

about the production process, a certain amount of experimentation with

8UOSo Commission on Civil Rights, Racial Isolation in the Public
Schools (Washington, D.C.: Government Printing Office, 1967).

9

Racial Isolation, p. 3.
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model specification is both necessary and desirable, There are a
plethora of hypotheses about the educational process--everyone has his
favorite. An attempt was made to test as many of the major hypotheses
as possible given the data limitations, but, since many of the hypoth-
eses are vague and ill-defined, it 1s very difficult to provide conclu-
sive tests. Because the empir:cal knowledge in this area 1s sO meager,
an effort has been made at noting the various modeling attempts t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>