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On the Value of 
Equality of 
Educational 

Opportunity as a 

Guide to Public Policy'~ 

ERIC A. HANUSHEK & JOHN F. KAI~P 

Equality of Educational Opportunity has been part of the public record 
since .July, 1966.:! The best known "finding" of the Report is that quantity 
and quality of school inputs (facilities, curriculum, and personnel) have 
little or no bearing on achievement; home environment and the student's 
peers are what really count.=• Obviously, such a finding has far-reaching 
implications for educational policy. At the very least, it raises serious ques­
tions about the efficacy of the billions of dollars now spent on public educa­
tion. Yet in our opinion, serious doubts must be raised about this and 
se\·eral other "findings" attributed to the Report.~ These doubts result both 
from the methods of empirical analysis and their interpretation. While we 
are not the first to raise questions about the Report's analysis, we feel that 
the subject is both important and complex enough to merit further discus-

• Support for preparation of this paper was pro\'ided by the llnr\'nrd Program on 
Hegional and Urban Economics. This program is supported primarily by grants 
from the Office of Economic Research of the Economic Development Administration 
in the Department of Commerce, Project Number OER-ot5-G-fi8-i, and the Pro­
gram on Technology and Society conducted at Har\'ard University under n grant 
from the International Business Machines Corporation. Many of the ideas included 
in this paper were initially developed through participation in the Hun·anl Seminar 
on the EIJUality of Educational Opportunity Heport (SEEOR). In addition the under· 
lying research was partially financed by a grant from the Carnegie Corporation of 
New York to that seminar. 

The authors take full responsibility for their views which arc not necessarily 
those of the sponsoring organizations. 
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sion.~· Our discussion of the analysis presented in Equality of Educatioual 
Opportu11ity and associated interpretative problems is preceded by a consid­
eration of the more fundamental area of overall research strategy. Past re­
views of the Report have concentrated on assessing the analysis and findings 
within the framework defined bv the Ueport's authors. We are interested, as 
well, in the merits of the work ~\·ithin the framework defined by the original 
Congressional directive. 

I. t~LTER~ATI\'E 

RESEARCII STRATEGIES 

-A~ INTERDEPENDENT 

DECISIO~ 

We contend that the authors of Equality of Educational Opportunity made 
a fundamental error in confusing a responsibility for fact-finding with a 
mandate to carry out basic research on the educational production process. 
This had repercussions on all aspects of the study because the pressures of 
time, knowledge, and available resources were magnified by attempting the 
broader study in conjunction with the required fact-finding mission. The 
result was a failure to prodde the information requested by Congress. 

The Report was the response of the Office of Education to Section 402 

of the Civil Rights Act of 1964 which stated: 

The Commissioner [of Education] shall conduct a survey and make :1 report 
lo the President and the Congress, within two years of the enactment of this 
title, concerning the lack of availability of equal educational opportunities for 
individuals by reason of race, color, religion, or national origin in public educu­
tional institutions at all levels in the United States, its territories and possessions, 
and the District of Columbia. 

There is little doubt that Congress wished to obtain an authoritative 
answer to the question of whether minorities were being discriminated 
against in the pro\·ision of public education.'1 Ho\\'e\·er, this question is not 
as simple as it first appears. At least two possible definitions of equality of 
educational opportunity come to mind: ( 1) equality of resources or school 
inputs and ( 2) equality of achievement or output of the educational proc­
ess. 7 All subsequent decisions about the research design and data needs 
depend on which definition is selected. >oc "· 

Measurement of the educational resources provided Students of each 
minority group is the backbone of an analysis of school input inequality. 
Resources can be measured in either real terms (quantities of appropriately 
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weighted homogeneous inputs) or money terms (per pupil expenditures). 8 

The crucial feature of such a survey is obtaining representative samples 
from which population inferences can be made. There are some difficult 
conceptual and measurement problems of the input method, but they are not 
insurmountable. In fact, a major strength of this approach is simplicity (a 
significant consideration given the time constraint on the study). Addition­
ally, such a study of input inequalities provides immediately usable infor­
mation for initial legislative or judicial action. 

For an output definition of equality of educational opportunity, the 
focus of the data collection should be on achievement levels of a representa­
tive sample of population groups. Again it is essential to be able to make 
inferences about the entire population.9 If large inequalities in the average 
le\·cl of such income-related output measures are found to exist among 
groups in society, the policy objectives are quite clear, e\'en if the exact 
means of achieving these objectives are not. 

\Vhile it is conceptually a rather simple matter to equate educational 
inputs, it is much more difficult to de,·ise policies that will equalize expected 
output. This difficulty may have been what motivated the Office of Educa­
tion to commission a very broad and ambitious program of basic research on 
the educational production process. This larger analysis took the form of 
estimating a multivariate statistical model relating student and school char­
acteristics to achievement. As is discussed in Section II of this paper, this 
effort was unsuccessful. The relevant issue at this point is the way in which 
the decision to undertake this ambitious research affected the e\·aluation of 
equality of educational opportunity. 

Analysis of the educational production process requires the collection 
of more precise and detailed input and output data than those required for 
both the input and output investigations combined. These data should in­
clude information on both outside school factors (socioeconomic status, 
family attitudes, community em·ironment, and similar factors) and past 
school inputs (longitudinal data) in addition to the levels of current school 
inputs (the sun·ey of input equality) and current achie\·ement (the survey 
of output equality). For a study of the educational production process, it is 
more important to obtain wide variation in educational practice and experi­
ence than to have a representative sample of the population of schools or 
students. These differences can be critical when there are time and resource 
constraints on the studv. 

We contend the Office of Education should have been less ambitious in 
its im·estigation and limited itself in the short time period available to £net­
finding. \Ve would be the last to argue against the need for more basic 
research on the production of educational achievement or to insist on a nar­
row interpretation of Congressional intent; howe\·er, we ask whether the 
immediate needs of public policy would not have been better served by a 
careful and exacting determination of the narrower question of inequality in 
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the provision of educational resourceS-a question about which consider­
able controversy remains. 1o 

Even the most permissive interpretation of the Congressional directive 
could not relie\'e the authors of the Report of the requirement for a system­
atic survey of equality in the pro\'ision of educational resources. Thev could 
do more, but not less. The clear danger of doing more was that th~ diver­
gent data requirements and the different areas of emphasis demanded by the 
three research strategies (the input survey, the output survey, and the basic 
resear~h o_n the educational process) would prevent them from providing an 
auth?rltati\'C answer to any of the three questions. It appears that this is 
prec1se!y what happened. Confronted with a restricted choice among three 
strat.egl~s, the authors chose all three. Had they succeeded in providing au­
thoritative answers about inequalities in educational inputs, we would have 
had no quarrel with their decision to undertake research on the educational 
process. Howe,·er, in attempting to do all three, the authors of the Report 
failed to provide convincing answers to the question of whether minoritv 
groups are systematically discriminated against in the provision of educ~­
tional resources. 

+ The OE Survey 

. The following discussion of the Report's data base supports our con­
tention that the authors failed to provide satisfactory answers to the ques­
tions concerning equality of educational resources. Moreo\·er, this section 
is necessary for our discussion of the conceptual model and statistical meth­
ods used by the Report's authors in their research into the educational proc­
ess. This data base is referred to as the OE Survey to differentiate it from 
the analysis presented in Equality of Educatimral Opportrtnity. 

The basic sampling units used in the 0£ SunJey were elementary and 
sec_ondary scho?ls attended by se\·en broad ethnic groups: whites, Negroes, 
Or~ental AmeTJcans, Indian Americans, :Mexican Americans, Puerto Ri­
cans, and "others." High schools included in the OE Sun:cy were selected 
by a stratified probability sampling technique which insured that schools 
attended by minorities were overrepresented. Elementary and junior high 
sch?ols were sampled on a prob:1bility basis depending on the percentage of 
their students going to the secondary schools included in the final sample. 
The sample size was set originally at goo,ooo students, but nonresponses 
reduced the usable sample to approximately !jGg,ooo students. These stu­
clen~s, divided among grades 1, :1. G, g, and 12, were given ability and 
acluevcment tests and completed a questionnaire concerning family back­
gr?u~d and attitudes. In addition, data were gathered fr~~ ·the teachers, 
prinCipals, and school-system superintendents for the 3155 sample schools. 
Te:~chers compl~ted .an option~! wrbal facility test and a questionnaire on 
the1r personal h1stor1es, educatwnal backgrounds, attitudes, and character-
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istics of their classes and schools. Principals and superintendents supplied 
information about their backgrounds and attitudes and about school facili­
ties in their school or district. 

There are several substantive problems with the OE Survey. 
Throughout the Report's presentation, the reader is lulled into a false sense 
of security bv the seemingly gl!nl!rous sample sizl! ( 56g,ooo students). 
But, when it ~omes to school,facilities, the relevant sample size is the num­
ber of schools, not the number of students. This reduction in effective 
sample size results from a failure to obtain school input data pertaining to 
individual students. Although the school sample is still quite large, it is 
reduced considerably if stratification is necessary (by grade, race, region, 
urban/rural). For ~xample, the 12th-grade sample for the metropolitan 
South included data on only 78 schools, and only four of these had between 
to percent and 75 percent nonwhite students.11 One is hesitant to make 
inferences, especially as concerns the effects of integration from an analysis 
of such small samples. 

Nonrl!sponse problems (which were glossed O\'er in the Report) are 
another serious weakness of the OE Survey. Refusal to participate and 
faulty responses meant that 4 1 percent of the 1 170 high schools included in 
the original random sample could not be included in the analysis. Similarly, 
only 74 percent of the sample of feeder schools were included in the final 
analysis. It is obvious from these statistics that extreme care must be exer­
cised in making inferences about the population because analysis of the OE 
Survey data could be seriously misleading if this nonresponse were system­
atic. As mentioned pre\·iously, systematic nonresponse would be most 
serious in the case of the narrower questions relating to inequality in educa­
tional inputs or outputs, especially if the reasons for nonresponse were 
rdated to a "sensitivity" about real or believed inequalities. In fact, there are 
indications of such systematic nonresponse. Se\·eral large Northern central 
cities, where there has been considerable controversy about school discrimi­
nation, refused to cooperate. 

Nonresponse to specific questions also presents serious problems. 
Analyses of the raw data by one of the present authors indicate that many 
questionnaire items are unusable because of nonresponse problems.1 ~ High 
rutes of nonresponse are particularly characteristic of emotionally sensitive 
questions. For example, the principal's questionnaire includes three ques­
tions about the principal's attitudes concerning racial composition of the 
faculty, assuming student bodies of three different racial mixes. In a sample 
of about :~oo 0£ Survey elementary schools in the northeast region, over 
one third of the principals failed to answer one or more of these questions. 
Substantial errors could be introduced by such internal nonresponse.13 

Lying, exaggeration, and faulty responses to particular questions are a 
problem in any survey. However, the potential for error seems especially 
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large for the OE Survey. Questions requiring numerical answers, such as 
school enrollment, to be coded for mechanical scoring provide the most 
dramatic examples of faulty response. These numerical answers entered 
into such traditional policy variables as class size, per-pupil expenditure, 
and volumes per student in the library. Cross-checking of these questions 
uncovered a considerable number of obvious miscodings.u It would appear 
that the computer revolution has not yet been felt fully in the nation's ele­
mentary and secondary schools. Though the possibility of error may be 
greatest for questions requiring self-coding of numerical answers, the fre­
quency of such errors raises serious doubts about the reliability of the OE 
Sw-vey in general.•:, 

Serious as the problems of sample reliability may be, the fundamental 
weaknesses of the questionnaires are e\·en more harmful, especially in terms 
of measuring school facilities. The absence of questions with any qualitative 
bite is particularly noticeable. There are many questions that relate to the 
presence of particular attributes, but few that relate to their quality. This is 
true of the description of physical facilities such as laboratories, gymna­
siums, and textbook availability, as well as features such as curriculum and 
specialized classes. Measures of school facilities are very insensitive and do 
a poor job of differentiating schools. While these problems are not restricted 
to school input data, the overriding interest in school effects and the uneven 
quality of the data (as discussed under "Contemporaneous Errors" in Sec­
tion II) suggest that the problems resulting from the inadequate measure­
ment of school inputs are most serious for the analysis.lfl 

Related to these measurement problems, the questionnaires frequently 
seem to stop short of asking many logical and important questions. For ex­
ample, neither expenditures per school nor information on school organiza­
tion were collected, except in the crudest form, and information on the 
educational histories of sampled students was not obtained. This omission is 
particularly unfortunate given the multi-tier sampling design used in the 
OE Suroey. A Vl!ry large proportion of high-school and junior-high-school 
students necessarily attended lower-tier schools in the sample. Thus, e\·en 
the sketchiest historical information would provide links between elemen­
tary, junior high, and high schools. 

Many of these shortcomings appear to be the result of a decision to use 
the same questionnaires for all grade levels. For example, the principal's 
questionnaire could be answered by both an elementary-school and a high­
school principal, nnd the teacher's questionnaire could be answl!red by a 1St­
grade teacher and a high-school guidance counselor. To an e\·en greater 
degree the weaknesses of the survey instruments appear 'ltttributable to a 
lack of careful prior specification of hypotheses. Again, thepress of time, 
limitations of resources, the pathbreaking nature of the research, and an 
unwillingness to limit the scope of the investigation appear to be responsible 
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for these failings. Given these very real problems, the question rem~ins 
whether the Report's basic research finding, the no-school-effect conclusiOn, 
can be regarded as an adequate guide for public policy. 

11. TilE RELATIONSIIIP 

BETWEEN INPUTS AND 

OUTPUTS-

SOI'IE CONCEPTUAL 

A N J) :tt E T II 0 D 0 L 0 G I C A L 

ISSUES 

In addition to the information problems discussed previously, the Report 
employs a number of questionable procedures. Th7se factors lead u~ to 
seriously question whether the no-school-effect findmg could have ar1~en 
from data inadequacies and analytical methods rather than any und~rlymg 
beha\·ioral relationship. At the very least, it is clear th~t the shor~commg~ of 
the data and the analytic methods used by the Report s authors m studymg 
the educational process raise serious problems of interpretation. 

There are two major sets of issues central to any discussion of the 
Report's findings on the relationship between educational inputs and out­
puts. These are: ( 1) the conceptual and statistical models of the education 
process used by the Report, and ( 2) th~ statistical m~thod~ empl~yed in 
testing these models. These two areas of concern are mextr~cably mterre­
lated, and both are strongly implicated in the Report's no-school,-elfect 
conclusion. Thus, no rigorous segregation of them is attemptt:d Ill the 
discussion that follows. 

It is apparent that unfamiliarity with both the terminology an~l meth­
odology used by the RefJOrt is responsible for much 0~ the confusiOn sour­
rounding it. Because these statistical concepts are crucml to understandmg 
both the Report's findings and our critilJUe, we have made an effort to clar­
ify some of these concepts and to provide definitions of technical terms. 

+ The Conceptual Model 
Much of the appeal of the Report's analysis arises because it seems. to 

test empirically a conceptual model of the educational process that has Wide 
ucceptance.17 Most researchers and educational policy-makers subscribe to a 
general conceptual model similar to that depicted by Equation 1. This 
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model states that the achievement of an individual ( ith) student at time t 
[A,,] is some function [g] of his characteristics and those of his immedi­
ate family cumulative to time t [F1!11 ]; of the characteristics of his peers 
[P," 1 ]; of his initial endowment or innate ability [/;]; and of the quan­
tity and quality of educational (school) inputs consumed by him through­
out his lifetime [S1!tt]. 

where 

A;, = Vector of educational achievement of the ith student at timet, 
F1

11 ' = Vector of indi\'idual and family characteristics for the itll 
student cumulative to timet, 

P1' 
11 = Vector of student body characteristics (peer influences), i.e., 

socioeconomic and background characteristics of other stu­
dents in the school cumulative to time t, 

11 = Vector of initial endowments of the ith individual, 
S1

11
' = Vector of school inputs relevant to the ith student cumulati\'c 

tot. 

Two aspects of the conceptual model deserve further emphasis. Innate 
ability refers to a pure genetic input that should not be confused with I.Q. 
or any other common measure of ability. Though we do not know of any 
satisfactory method of measuring this elusive concept, its inclusion in the 
conceptual model of the educational process is nevertheless of the utmost 
importance. Its inclusion as a separate argument in the achievement func­
tion does not imply a fixed ability or predetermined growth theory of intelli­
gence. In fact, the conceptual model depicted in Equation 1 hypothesizes a 
heredity-environment interaction. 

S~parate peer and family vectors are included in the model because 
they have different policy implications. The socioeconomic, cultural, and 
racial composition of schools can be modified; for example, many schemes 
for educational reform, such as educational parks, are attempts to achie\·e 
these ends. But to change or reduce the importance of the family back­
ground of the indh·idual child requires much more radical surgery. It is 
necessary either to change the characteristics or attitudes of individual fam­
ilies or else to weaken their influence on the child. Both are difficult and 
highly controversial objectives. 18 

Although the conceptual model in Equation 1 was never presented in 
the RefJort in this form, it seems implied throughout the te~.~9 More impor­
tantly, it appears that most readers of the Report accept something of this 
general nature as the model of the educational process tested in it. Actually, 
the statistical models employed in the Report differ considerably and in sys-
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tematic ways from this conceptual model. Moreover, the divergences among 
them (i.e., errors in model specification) tend to bias the empirical findings 
toward showing negligible school effects. 

+ The Statistical Model 
All of the Report's empirical analyses assume that the conceptual 

model can be written in a linear form such as in Equation 2. This functional 
form requires that indh·idual achievement be described by the linear addi­
tion of an array of n variables plus some random residual (error) e;. 
(These n variables are elements of the four vectors included in the concep­
tual model.) Equation 2 hypothesizes that consistent behavioral relation­
ships exist across individuals as represented by the parameters or slope 
coefficients, a1.~0 

where 

A1 == achievement of the ith student, 
Xu, X11 , , X1, = n explanatory variables corresponding to 

measurements of the arguments of Equation 
1 for indh·idual i, 

a1, a~o .... , a. = parameters of the educational process, 
e1 = residual term or the portion of A; that cannot 

be explained by the explanatory variables. 

There are several ways in which this general statistical hypothesis can 
be tested. The procedure used in Equality of Educational Opport1111ity was 
to partition or allocate the variance (the average squared deviation of indi­
vidual observations from the sample means) in achievement among sets of 
explanatory variables (roughly corresponding to the vectors in Equation 1 ) 
through a specialized analysis of variance procedure.~ 1 This method in­
volves calculating the amount of explained variance of achievement result­
ing from inclusion of different sets of explanatory variables in a least 
squares regression equation, i.e., calculating increments to the variance "ex­
plained" by the regression ( R 1 ). 22 The Report's conclusions are based on an 
assessment of the amount of variance explained by collections of variables 
included in each of the vectors (family, peer, school). 

+ Analysis of Variance in a Complex World 
The specific analysis of variance procedure used by the Report is com­

pletely straightforward as long as all of the explanatory variables are truly 
independent (are not themselves correlated) .23 This is not true of the ex-
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planatory variables used in the Report. For example, higher-income suburbs 
pay their teachers more. Similarly, well-educated parents are more likely to 
be strongly motivated about their children's academic achievement, will be 
in a better position to help them with homework, and are likely to consider 
school quality in choosing a place to live.24 

When explanatory variables are intercorrelated, interpretation of the 
ana_lysis of .variance becomes exceedingly difficult.25 Only a part of the ex­
plumed vanance can be assigned uniquely to particular variables or vectors. 
"Interaction" terms that measure the joint contribution to explained variance 
of t~\'O or more variables or vectors become very important.26 The analysis of 
vanance procedure used in the Report treats these interaction terms in a 
very unusual manner. Explanatory variables are entered into the model in a 
p~edetermined order an? only the increment to explained variance is as­
signed to each new ,·ar1able or vector. Thus, the proportion of variance 
allocated to each variable or vector depends on the order in which thev are 
entered. If two variables or vectors are highly intercorrelated, the fir~t en­
tered will he assigned both its unique contribution to explained variance and 
its jointly explained \'ariance with all other variables or vectors (the interac­
tion terms). Changing the order in which explanatory variables or vectors 
are entered changes the proportion of explained variance attributed to each. 
A cl~ar understa~ding of thi~ characteristic of the statistical technique is 
cruc1al to evaluatmg the findmgs presented in the Report and particularlY 
its no-school-effect finding. -

The authors consistently entered family background variables first 
an~ ed~cational inputs (school factors) last. The result of this procedure, 
wh1c~ IS referred to in the Report as "controlling for background factors," is 
to ass1gn both the unique and disputed portions of the explained variance to 
back~round_f~ctors. The decision to enter background factors first (control 
for) 1s so critical that we feel it is necessary to consider the rationale behind 
this procedure. The authors state: 

. Since the student's background is clearly prior to, and 'independent of, any 
mfluence from school factors, these background factors can and should be held 
constant in studying the effects of school variables. Tims, the variation in 
achievement and attitudes to be explained bv school variables is left after vari. 
ation explained by family background diffcrc~ces is taken out.2~ 

We strongly disagree with this statement if independence of school 
and background factors is interpreted to mean that the spatial distribution 
~r location of families by socioeconomic group is unrelated to the distribu­
tion of school facilities by quality. There is abundant empirical evidence to 
t~e contrary. and a~y model of residential location that i~htdes the provi­
Sion of pubhc services also argues otherwise. Moreover, '~fail to under­
stand the relevance of the statement if independence is intended to indicate 
that present school factors cannot cause present family background factors. 
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Hypothesized causal patterns among exp~anatory variables ~at least in. the 
models used bv the Report) have no bearmg on how the varmnce explamed 
by interaction terms should be allocated. The "prior to" terminology used by 
the authors appears to be a temporal justification for assigning all of the 
interaction terms to the familv background vector. 

The underlying issue i~ how ~he jointly e~plained varian~e should be 
partitioned among explanatory varmbles. Desp1te ~h.e ~uth~rs attempts to 
suggest otherwise, there is no correct way of part1t10nmg It among back­
ground and school factors within the context of the study because. the 
samples simply do not contain the information required. Th~se questiOns 
can only be resoh·ed by obtaining samples with less correlated mput vecto~. 
In these cross-section samples both prior and current influences of family 
background are intermingled. No temporal interpretation of eit~er the 
unique or jointly explained variance can be defe.nded. Part of the d1sputed 
joint variance may be due to prior background mftuences, but these 1ssues 
cannot be resolved within this framework. This difficulty is one major rea­
son several critics of the Report have emphasized the importance of obtain­
ing longitudinal data.2" These questions of prior effects cannot be resolved 
by fiat. 

+ The Effect of Ordering-An lllustration 
To illustrate the critical importance of the Report;s treatment of inter­

action terms, we have performed a reanalysis of the data used in the Rep?rt 
that displays the effects of reordering the input vectors. However, we w1sh 
to make it clear that this is done for illustrative purposes only. For a number 
of reasons, which we discuss later, we do not believe that these results are a 
meaningful way of looking at the educational production process. 

Our reanalysis relies upon the same samples used in the Report's anal­
ysis as reported in the published correlation matrices.29 \Ve analyzed several 
different samples, but only a representative case will be presented here­
Negro twelfth graders in the North. Findings for the other samples that we 
analyzed were less dramatic but qualitath·ely very similar. \Ve attempted to 
analyze a "median" or "composite" model constructed so as to be independ­
ent of any particular one of the many model formulation_s found in the Re­
port. The principal innovation of this model is the inclusiOn of both teacher 
and facilitv measures in the vector of school inputs. The Report handles our 
school ve~tor in what we regard as a peculiar and incorrect manner. In 
brief, it analyzes the effects of teachers and facilities separately, i.e., it never 
considers the combined effect of both kinds of school variables in the same 

' model. This practice leads to the use of some rather odd terminology that 
may account for much of the confusion surrounding the Report's findings 
about the effect of schools on achievement. In general, the authors of the 
Report do not appear to consider teaching personnel as a school input ( al-

I' 
I 
! 
f 

I 
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though roughly jo percent of current educational expenditures are ac­
counted for bv teachers' salaries) .30 The individual input vectors generally 
contain more ~lements than those found in the Report.31 

The amount of variance in indh·idual verbal achievement explained by 
the vectors of inputs under different ordering schemes is shown in Table 1. 

The results of this procedure are striking. By adding the unique contribu­
tions found in the last column, it is easily seen that only slightly more than 
half ( .o868) of the total explained variance ( R1 ) is uniquely accounted 
for by the separate input vectors. In every instance a considerable portion of 
the explained variance allotted to the first vector entered is actually jointly 
explained variance. (This is seen by comparing the first and last columns 
for each input vector.) In all of the samples we reanalyzed in this way, a 
substantial fraction of the variance assigned by the Report to background 

TABLE 1 

Proportion of Variance Explained By Educational Input l' ectors Under 
Diflerent Orderings-Verba/ Achievement of Negro 12th Graders in the North 

R! = .1409 

Order of Entry 

1 2 2 2 .1 
Vector After S After P After F 

s (school) .0808 .0222 .0560 .0312 
p (student body) .0703 .01 17 .0420 .0072 
F (family) .0777 .0529 .0494 .0484 

Comp011ents of Input Vectors 
1. S =School inputs 

Teachers' SES level 
Teaching experience 
Quality of college attended by 

tcuchers 
Degree received 
Teacher preference for middle-

class students 
Teacher verbnl ability score 
Tcncher salary 
Science lab facilities 
Extrucurricular activities 
Comprehensiveness of curric-

ulum 
Student transfers in and out 
Attendance 
School location 
Accelerated curriculum 
Promotion of slow learners 
Per-pupil instruction expendi-

ture 

2. P = Peer effects 
Proportion white 
Proportion own encyclopedia 
Average hours homework 
Proportion read over 16 bonks 
Foreign languagt• courses 
:\lath courses 
Proportion teachers expect best 
Average time guidance 

3. F = Family background 
Reading material in horne 
Items in home 
Siblings 
Structural integrity of home 
Foreign language in horne 
Preschool ~ ~ 
Parents' ed~tion 
Urbanism of background 
Homework 
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factors was actually jointly explained by variables incorporated into our 
"composite" school vector. Titough we do not attach much significance to 
the finding, our school vector, when entered first, explained more ntriance 
than the family vector when entered first. In fact, by all the criteria used 
in the Report, our "composite" school vector appears to be "extremely 
strong."=~~ If the Report's analysis of \'ariance criteria is used, school fac­
tors swamp student body factors. 

We do not wish to belabor a fairly simple point. It is simply not pos­
sible to determine from the sample data how much of the jointly explained 
\'ariancc shown in Table 1 or contained in similar samples is attributable to 
each of the vectors. It is conceivable, as the Report asserts, that all of it is 
attributable to background (family and student body) factors. It is just as 
possible that all of it is attributable to school inpul'i. 

+ A Further Lesson from Reanalysis 
Equality of Educatio11al Opport1111ity pro,•ides several partial pictures 

of education and presents distinctly different models when it examines each 
aspect of the educational process; for example, the model for teacher effects 
(page :119) and the model for school facilities effects (pages :\o~-tl~l). 
To the extent that the ,·arious aspects of the educational process are mterrc­
lated (good facilities are found with good teachers), this procedure is im­
proper. Instead, the estimation should be based on a single statistical model 
including all of the factors belie\·ed to have an influence on achievement. 

Therefore, within the framework of the Report's analysis, we attempted 
to perform a more general analysis of ,·ariance that would incorporate 
all of the school and teacher inputs along with family and peer vari­
ables. We quickly disco\•ered that there was insufficient independent vari.a­
tion in the school factors to allow ilwcrsion of' the complete matrix; that 1s, 
the variables approached having an identity relationship among them.a.1 Al­
though we are uncertain about the cause, we hypothesize that it arises from 
the combination of two factors. First, the nature of much of the data is such 
that there are relatively few dimensions of significant variation in the meas­
ures concerning schools. Titis results from the insensitivity of the survey 
instruments and possibly from a further loss of information through index 
creation. 

Second, there are \'cry few degrees of freedom when school factors are 
considered. There are a maximum of 26!1 schools attended by Negro 
twelfth graders in the North sample (the basis of the reanalysis summa­
rized in Table 1 ). Nearlv half, 1'\'!. of these contained fewer than 10 

percent nonwhites (a mor; inclusive. ~ategory than Negro), and an undeter­
mined number of these had no Negro students at all. Morco\·cr, it seems 
likely that not all of the sampled schools having Negro twelfth graders a.re 
included.34 School variables (school inputs and student-body characterls-

i·. 
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tics) ha,·e the same \'aluc for all students in the same school; some variables 
(per-pupil expenditures, number of school days, school location) are the 
same for the entire school district. Thus, there are relatively few observa­
tions for these explanatory variables. Unfortunatelv we were unable to 

• J. 

ascertam exactly how many separate school systems and schools are in-
cluded in the sample used in the Report because we did not have access to 
thes~ sampl.e~. When these few independent observations are coupled with 
the mscnsltl\'lty of most of the explanatory variables used in the analvsis, 
the likelihood of singularity of the moments matrix becomes grcat.35 The 
swi~tness with which the matrix goes singular in our generalized analysis of 
\'arlance procedure causes us to be suspicious about the overall information 
content in the sample-a sample from which sweeping conclusions about 
school effects are made. 

+ Initial Endowments-Some Speculation 

Tl~e most obvious discrepancy between the conceptual and statistical 
models IS the absence of any measure of initial endowments from the latter. 
The reasons for omitting initial endowment or, com•ersely, the conceptual 
desirability of including it are never discussed in the Report.36 Yet most 
conceptual models of educational achievement for individual students would 
~nclude such a concept. Its omission from the statistical model may be an 
1m~ortant. source of bias.:l; If innate ability is independent of the explanatory 
varmbles mcluded in the model, it simplv will increase the size of the error 
~e~--:that is, reduce the amount of variance explained by the model. But, 
1f Wlthm the sample experience it is correlated positively with any of the 
explanatory variables, its influences will be represented by these included 
explanatory variables. We do not claim to know how initial endowment of 
individual students is related to the explanatory variables included within 
the model. However, we would note that innate ability is least likely to be 
correlated with school inputs which, by construction, arc measured only for 
schools and are most likely to be correlated with individual characteristics 
and family variables which, by construction, relate to individual students. 

There is still another way to view the issue of initial endowments. In 
discounting the effect of schools, the authors of the Report point out that 
within-school variation in achievement is much larger than between-school 
variation.3 s ~hey contend this finding demonstrates that school inputs can­
not be very Important and that most of the differences in achievement are 
?ue to family ( bac~g~ound) influences that, unlike student body and school 
mputs, can vary w1thm schools. In reaching this conclusion the authors ig­
?orc their own admonition that school inputs may vary witltit! schools even 
1f measured school inputs cannot.3u · 

Recognition of initial endowments changes the conclusions that can be 
reached logically from the overall within- and between-schools analysis of 



variance. Family backbrround, peer influences, and school inputs int:ract 
with the constraints imposed by innate abilities. Within the same ennron­
ment (family, peers, school inputs), very large differences in achievement 
will occur as a result of differences in innate ability. The Report's analyses 
provide considerable support for this view. !'lone of the published models 
explain more than 30 percent of the total achievement variance. Our rea~al­
vsis of the verbal achie\·ement of Negro twelfth graders in the North, wh1ch 
~xplains onlv 14 percent of the variance in achievement, is not atypical. If it 
is claimed that the Report's models are a correct representation of the educa­
tional production process and that all variables included in the model are 
measured without error, the unexplained variance must be attributable to 
innate abilitv. This argument would imply that between ;o and R5 percent 
of the differ~nces in achievement are due to differences in innate ability. \Ve 
do not set forth this extreme view as a serious proposition. However, it does 
mise serious questions about the Report's interpretation of the meaning t~f 
the within- and between-school differences in achievement. Furthermore, 1t 
emphasizes how little we actually know about the determinants of achie,·e­
ment. 

+ Relative Errors of Measurement 
Measurement errors always exist in research, and these are a _rarticu­

larlv serious problem in social science research. We already have discussed 
so~e errors of measurement resulting from the shortcomings of the OE 
Survey. This discussion deals with a more subtle, but possibly more i~por­
tant kind of measurement error-systematic departures of the variables 
actu'allv used in the statistical models from those included in the conceptual 
model: These departures are regarded as errors of measurement of the inde­
pendent variables. These measurement errors are importan~ because they 
svstematicallv bins the results toward the no-school-effect findmg. 
· There ;re two kinds of errors of measurement of the explanatory vari-

ables: ( 1) historical errors of measurement and ( 2) contemporaneous 
errors of measurement. Historical errors of measurement refer to how well 
or how badly the cross-section data account for the intertemporal influences 
on achievement. Contemporaneous errors refer to imperfect measurement of 
influences affecting the achievement of individual students at the time of the 
OE Survey. The unifying thread of the subsequent discussion is that ~~ 
kinds of measurement errors are largest for lichool inputs and least for mdl­
vidunl and family characteristics. Thus, there is systematic bias of the re­
sults due to relative measurement errors. 

Historical Errors 

The conceptual model ''iews education as a process and depicts 
achievement as being affected by the entire past history of family, student 

body, and school inputs. However, the data used in the Report relate to a 
particular point in time and are not cumulative. Useful insights can be ob­
tained from analysis of cross-section data of this kind, but the results must 
be interpreted very carefully and the relative errors of measurement must be 
carefully and explicitly considered. 

Individual and familv characteristics are more in the form of stocks 
and, hence, are subject to.less intertemporal \'ariations than are school in­
puts, which more closely approximate flows. Thus, use of cross-section 
measurements of contemporaneous school factors clearly tends to underesti­
mate the total effect of educational inputs on achievement. Better measure­
ment of background factors at a point in time ele\'ates the apparent 
significance of these factors when compared to the more poorly measured 
school factors. This source of bias is aggravated by the Report's emphasis 
on the analysis of the later grades. Tile authors justify this emphasis on the 
grounds that the family and student body variables are more reliable for 
older students (depending as they do on self-reporting). However, this ar­
gument cuts both ways. It is equally true that school input measurement 
errors (in terms of viewing educational inputs over time) increase through 
time. A student's socioeconomic status or, at least, the relevant educational 
aspects of his socioeconomic status could easily remain the same throughout 
his years of school; however, it is virtually impossible for him to spend 
twelve years in the same school. 

If we wish to explain current achievement, we ideally should take into 
account all the school experiences of students. All high-school students have 
attended more than one school during their lifetime, and there can be sig­
nificant differences in the characteristics and quality of the feeder schools 
ser\'ing a large comprehensive high school. A sizable proportion of elemen­
tary-school students also have attended more than one school. Thus, even a 
good cross-section description of school inputs may be a poor estimate of the 
average quality of the schools attended by the students. The choice of the 
12th grade, where family and student body variables are most accurately 
measured and school inputs least accurately measured, accentuates the bias 
against school inputs. 

Contemporaneous Errors 

Achievement pertains to a particular student as do the family and indi· 
vidual characteristics. But school inputs are aggregates, or "macro" vari­
ables, pertaining to the school attended by the individual student. This may 
be considered a measurement error for school variables when individual or 
"micro" relationships are analyzed. For example, well-equipped science labs 
may be of little value to students enrolled in a business course and extracur­
ricular activities may pro\'ide few benefits to a student froM u.low-income 
family who must work after school. Aggregation of school mputs reduces 
the apparent explanatory power of such school factors (as compared to the 
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case where school factors are measured without error). This kind of meas­
urement error, which could be called school-input heterogeneity, is most 
serious for comprehensive high schools. The curricula of many of these are 
so segregated that they might better be thought of as separate educational 
institutions, except when it comes to fielding athletic teams. Tracking, 
within both comprehensive high schools and elementary schools, is still an­
other cause of school-input heterogeneity. In short, students attending the 
same school may receive markedly different educational inputs. 

+ Peer Effects and School Quality 

Given the probable magnitude of historical and contemporaneous 
errors in the measurement of school inputs, it is essential to consider the 
relationship between the average characteristics of students attending a par­
ticular school (peer effects) and the quality of that school. As Table 1 indi­
cates, the school input and student-body (peer effects) vectors arc highly 
intercorrelated. The school vector entered first explains 8.o8 percent of the 
total variance. Similarly, the student-body vector entered first explains 7.03 
percent. However, the incremental contribution of the student-body vector 
(the school input vector entered first) is only 1.17 percent and the incre­
mental contribution of the school input vector (the student-body vector en­
tered first) is only 2.22 percent. Between them (entered before the family 
background vector) they explain 9·2!i percent of total \'ariance. Of this 
total !j.86 percent is jointly explained by the two \'ectors. Only ~·~9 percent 
( 2.22 plus 1.17) is uniquely assignable to each of the input vectors. 

It is not hard to justifv the view that families who are more education­
allv concerned or who can' afford to spend more on the education of their 
children may systematically choose to send their children to the best 
schools. Thus, the best schools, in terms of both broadly and narrowly con­
ceived educational inputs, probably will have disproportionate numbers of 
students with well-to-do and educationally concerned parents. Under these 
circumstances, student body characteristics will be highly correlated with 
real differences in school inputs. If school inputs are measured poorly, it is 
possible that these student body characteristics may be the best measure of 
the quality and quantity of school inputs. This assertion cannot be assessed 
in any adequate way using the OE Survey data, but if it is true, part of the 
effect that the Report attributes to peer or student-body effects may be indi­
rect measurements of the effect of school inputs. 

The abo\·e argument leads to a simple conclusion: some part of the 
disputed variance between student body and school inputs is undoubtedly 
attributable to school inputs. Indeed, some part of the uniquely explained 
variance in Table 1 attributed to family and student body variables actually 
may be attributable to school inputs. Finally, it should be noted that better 
specification of the school vector (inclusion of both facilities and teachers at 
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the same time) as in Table 1 considerably reduces the explanatory power 
(unique contribution) of student-body factors that are deemed "important" 
in the RefJOI"t. 

+ Twelfth Grade? 

The Report's emphasis on later grades affects its analysis through 
more than time-related errors of measurement. First, it is likely that the 
independent effects of schools are strongest and most easily identified in the 
earlier years of schooling. Second, modeling an elementary school is a more 
tractabie problem than modeling a comprehensive junior high or high 
school. It would be extremely difficult to describe exhaustively the school 
inputs at the high-school level, even if ideal measures of school inputs rele­
vant to each individual student were available. No one could describe the 
OE Survey data on school inputs as ideal. These problems compound the 
bias against school factors. 

The Report's authors were obviously most interested in the 12th 
grade; however, they claim to have tested relationships in other grades and 
found that school factors had little effect on the result. At one point they 
conclude: 

At grades 3 and 1, little variance is accounted ror either by school charac· 
teristics or student bodv characteristics. This result, in which no variables ac· 
count ror much of the ~·ariance in achie\·ement, is true throughout the analysis 
ror grades 3 and 1, despite the large school-to·school variations shown in Tables 
3.22.1 and 3.22.:!Y1 

What the authors fail to point out in this discussion (except in a foot­
note to Table :p2.1) is that almost no school or student-body variables are 
analyzed for the earlier grades. Of the eleven school characteristics included 
for the qth and 12th grades, only per-pupil expenditure (which pertains to 
the enti~c school district and is strongly affected by whether the district is 
simply an elementary-school district or a unified one), volumes per student 
in the library, school enrollment, and location (city, suburb, town, county) 
arc included in the 6th, 3rd, and 1st grade analysis. Of the six student-body 
characteristics, onlv th~ proportion whose families own encyclopedias, an 
index of student tr~nsfers, attendance rates, and teachers' perception of stu­
dent body-quality were included. We were not too surpris~d with the ~esult 
when we discovered the limited number and scope of varmbles used m the 
analysis for earlier grades. 

The selective nature of the school population (dropouts) is another 
difficultv associated with the Repo,.t's emphasis on the 12t~ g.r:ade. In 1960 
only 82. percent of whites aged sixteen and seventeen and'>-73 percent of 
Negroes in the same age group were enrolled in schools.41 These figures 
indicate a systematic difference in nonenrollment by race. Moreover, nonen· 
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rollment a!most certainly is correlated with factors such as ability, achieve­
ment, socioeconomic characteristics, and residence. Little is gained and 
many problems are introduced by concentrating on grades where this prob­
lem is most severe. 

+Some New Evidence 

.Still another kind of e~pirical evidence is used in the Report to sup­
port Its no-school-effect findmg. The authors contend that, if schools did 
have an effect, the relative variance between schools would increase over 
time. Since the between-school variance remains fairly constant among 
grades, they conclude that schools must have little effect on student achieve­
ment .. (Note that direct comparisons are only valid for grades one, three, 
and SIX where school size is roughly constant.) 42 This interpretation of the 
findin~ of approximately constant between-school variance over the years of 
schoo~m? ?ssu~~s the distribution of output among schools is stationary. 
That 1s, It 1mphc1tly assumes that schools with low mean achievement in the 
1st grade continue to have low mean achievement in later grades; and vice 
versa for schools with high mean achievement. Information obtained from 
subsequent analysis of the OE Survey data is rele\·ant to this conclusion.43 

Analysis of mean achievement scores for a sample of schools in the 
Northe~st and the Great Lakes region indicated that mean 1st-grade and 
mean bth-grade ~erbal test scores were not highly correlated. For 100 
schools that contamed more than four Negroes, the simple correlation of the 
mean Negro 1St-grade n:rbal score with the: mean Negro Gth-grade verbal 
score w.as .2g. Fo~ 198 schools with over four white sixth graders, the 
correlatiOn for whites was .36. This hardly supports the view that the 
de~·elopment path is unaffected by school inputs when one considers that 
neighborhood schools tend to insure similaritv of social and economic 
characteristics of first and sixth graders. • 
. One possible explanation for this phenomenon is that the 1st-grade test 
IS not a good test. This, among other things, would imply that the intergrade 
comparisons of variance are not meaningful. An alternative explanation is 
that schools do have an effect on students, and, while the total variance 
tends to be similar, the position of a given school within the distribu­
tion is altered by the inputs of the school to individual students' education. 
Again, ~he inter!p"~de ~ompa~isons of total variance are not meaningful. 
ConclusiOns requmng time senes data that are made from cross-section data 
are unwarranted. The Report's inferences based ori intergrade comparison 
of between-school variance are questionable. 

+ Model Specification-The Implications of Linearity 

There are a number of issues relating to the model's overall specifica­
tion and, in particular, to the choice of functional form. The linear, additive 
specification used by the authors has serious limitations. First, there is a 
dimensionality problem. For example, the effects of guidance counselors 
surely must be related to the number of students. Yet the Report introduces 
these variables in their original form. In an additive model these dimension­
ality problems are not accounted for by the addition of school size. Second, 
there are possibilities of scale: problems in the economist's sense. In particu­
lar, it has been argued that scale economies are likely to exist in high 
schools.H If important economies of scale do exist, the simple linear form is 
incorrect. Third, it does not allow for the interaction between inputs. The 
effect of a given input is the same whether or not any other inputs are absent 
or are found in such abundance as to be superfluous. Fourth, the linear form 
implies that the marginal effect of a given input is the same regardless of 
the level of usage. Adding one guidance counselor has the same impact on 
student achievement when the change is from o to 1 as when it is from roo 
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to 501. ertamly few people would hold to this implicit assumption of a 
constant marginal product of inputs. 

The principal justification (rationalization) of the linear form is that 
many mathematical functions look linear over a small range and all of the 
Report's findings must be interpreted within the rather limited range of the 
explanatory \'ariables. Moreover, since statistical estimation techniques are 
most h~ghly developed for linear models, a linear function is generally 
chosen m the absence of strong a priori \'iews favoring alternative specifica­
tions. Nonetheless, it is important to understand fully the strong implica­
tions of the functional form selected by the Report's authors und its possible 
limitations. 

+ Analysis of Variance and Public Policy 

There is one final consideration, the appropriateness of anah•sis of var­
iance for studying the range of policy questions undertaken. For policv pur­
poses, it is desirabl~ to identify unci evaluate the impact of potential jJOJicy 
mstruments on achievement. Evaluation of alternative policies necessarilv 
invo~ves consideration of both the effects on output of different changes i~ 
the mputs to the production process and the costs of these changes. An 
analysis of variance provides almost no insight into these questions. It does 
not even give the direction, let alone the magnitude, of the effect that can be 
cXJ~ected from n change in inputs. Whnt are needed for poUty'-purposcs are 
estimates of the parameters of the statistical model, i.e., the ais in Equation 
2. There is n considerable difference between the concepts and methods 
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employed in partitioning the variance among sets of variables and those em­
ployed in estimating slope coefficients or elasticities for individual vari­
ables.~" The latter estimates are useful in identifying potential policy, the 
former are of considerably less value to the policy-maker. 

The closest the Report comes to identifying policy instruments are its 
estimates of the "unique" contribution of individual variables to explained 
variance. This procedure amounts to carrying out the specialized analysis of 
variance for individual variables, rather than for vectors. (The Report de­
fines unique contribution when the gi\·en variable is the last one added to 
the regression equation.) As before, the outcome of this procedure is de­
pendent upon the amount of intercorrelation present in the system. If high 
intercorrelations exist, the concept of "unique contribution" is not of much 
help in identifying policy instrumenl'>.~'1 Instead, such an analysis is largely 
an indication of which variables arc most orthogonal (are least highly cor­
related with other explanatory variables). By contrast, multiple regression 
analysis focuses on estimates of the independent effects of different explana­
tory variables. Multicollinearity tends to reduce the precision of the parame­
ter estimates (increase the standard errors), but least squares techniques 
prove quite robust even when the explanatory variables are intercorrelated. 
The regression coefficients have remained unbiased in the presence of inter­
correlations among input vectors or individual variables.~7 However, when 
there is a significant degree of multicollinearity present, there is no simple 
relationship between the regression coefficient and the amount of variance 
explained by the variable. Even if all explanatory variables were truly inde­
pendent (not correlated with any other explanatory variable), the analysis 
of variance format would not be the most useful mode of analysis. The 
proportion of explained variance does not identify policy instruments and 
giv~s little indication of the extent of policy leverage provided by different 
varmbles. Parameter estimates are much more useful in this respect. The 
really interesting questions involve the effects of changes in inputs to the 
educational process. Explained variance, whether an orthogonal component 
or not, is simply not a very interesting concept either to the policv-maker or 
the statistician. • 

sUMMARY A:-.D CO!'IOCLUSIO!'IOS. Equality of Educational Opportunity has 
not served us well as a policy document. Distracted by the allure of basic 
research into the educational production process, the Office of Education 
failed to provide an authoritative response to the Congressional request for 
data on educational opportunities. The extent to which minority groups are 
systematically discriminated against in the provision of educational inputs 
is stil~ .un~nown. !his is a serious matter since the correction of input in­
equahttes 1s a log1cal and necessary first step in insuring equality of oppor­
tunity for minorities. 

The Report's failure to provide a definitive answer to the Congres-

sional question concerning inequality in the provision of educational inputs 
may be its most fundamental weakness as a policy document. Yet our evalu­
ation of the Retwrt is concerned primarily with serious flaws in its basic 
research into the educational production process. The reason for this is that 
the "findings" of the Report's basic research have been widely acclaimed as 
its principal policy contribution. We contend that the Report's analysis does 
not provide reasonable tests of the hypotheses attributed to it. In fact, the 
"findings" could have been the result of the analytic methods combined with 
systematic errors of measurement rather than any underlving behavioral 
relationship. • 

The large and systematic differences between the Report's implied 
conceptual model and its actual statistical models of the educational process 
are its most damaging analytic shortcomings. Thus, while serious interpre­
tath·e problems are raised by the specialized analysis of variance procedure 
used in the RetJort, its principal failing is found in its inadequate statistical 
models of the educational process. This inadequacy arises in large part from 
using poor or incomplete data that bias the empirical results toward over­
stat~ng the effect of family background and student-body inputs and undcr­
statmg the effect of school inputs. 

Although education must be viewed as a cumulative process, the OE 
SunJey data contain no historical information. This weighs most heavily on 
school factors because contemporaneous school data are less adequate surro­
gates of historical influences than are contemporaneous family background 
measures. The emphasis on later grades exaggerates the bias toward a no­
school-effect finding. 

Errors also exist in the measurements of contemporaneous inputs to 
the production process and these are greatest for school inputs. The most 
critical error is the failure to collect and use data on school inputs for indi­
viduals. This omission is especially serious in later grades where the stu­
dents can choose different curricula and are more completely separated. 
Family inputs, which are measured for the individual, necessarily have less 
error in a model of individual achievement and, consequently, their appar­
ent explanatory power is raised in comparison to the more poorly measured 
school factors. 

. The ~eglect of innate ability in the statistical model may also bias the 
esttmated mfluence of family factors upward. If innate ability is partially 
hereditary and social mobility exists through ability, this excluded input to 
the production process will be correlated with family measures, and the 
statistical r~sults will be biased toward showing stronger family effects than 
actually extst. In any event, the Report's use of differences in within- and 
between-school variance in achievement as prima facie evidence for the un­
importance of schools in determining achievement is clearly .pnreasonable 
when the potential role of initial endowment is recognized. .,... · 

In this paper we have said very little about what educational produc-
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tion functions actually look like. Instead our discussion is limited to a dem­
onstration that the Report does not answer this question. More attention is 
given this question in an empirical analysis of the education process by one 
of the authors.4s This analysis based on OE Survey data is limited by many 
of the data problems which hampered the Report's authors. Even so, the 
empirical findings of that study indicate that alternative, and we contend 
more appropriate, models and methodology lead to important differences in 
empirical results. In particular, these alternative models tend to confirm the 
view advanced in this paper that the Report's "no school effect" is due in 
considerable degree to its method of analysis. 

Much of the preceding discussion is essentially negative. It recom­
mends what policy-makers should not do: they should not rely very heavily 
on Equality of Educational Oflportrmity and in particular on its analysis of 
the relationship between inputs and outputs in designing educational policy. 
As a pioneering piece of social science research, the Report deserves consid­
erable praise. However, as a policy document, it must be evaluated differ­
ently. In this guise it is potentially dangerous and destructive. 

If the Report's analysis of the educational process cannot be believed, 
what is the policy-maker to do? The one incontro\·ertible finding from the 
OE Survey is that the median educational attainment of blacks is consider­
ably below that of whites. The average tlah-grade Negro in the North 
(who is still in school) is achieving at the gth-grade level of his white coun­
terpart.~0 This dh•ergence increases when other regions are considered, 
reaching an apogee in the rural South where the achievement of 12th-grade 
Negroes lags five years behind that of Northern white twelfth graders. The 
existence of such sizable differentials is amply demonstrated by the Report: 
the best ways to eliminate the differentials are not. 

Since we do not believe adequate knowledge for program design ex­
ists, we will not even speculate on the best mix of educational resources or 
programs. Th~ authors of the Report have performed a valuable contribu­
tion in again reminding educational policy-makers that the production of 
educational output does not stop at the school door. An effective program 
for increasing the educational achievement of culturally deprived children, 
be they white or black, would almost certainly require a mix of school and 
nonschool programs. If publication of the Report has made educational pol­
icy-makers think about education in this broader framework, it will have 
provided an invaluable service. However, if these policy-makers conclude 
the Report provides an adequate basis for choos_ing among alternative pro­
grams and mixes of expenditures, it will have done a grave disservice. It 
simply does not provide satisfactory answers of the kind widely ascribed to 
it. 

If, as we contend, the information does not presently exist for design­
ing optimal or even efficient educational programs, what can be done? An 
admission of ignorance should not be interpreted as a plea for inaction. 
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Nothing would be more disastrous. The problems of low educational 
achievement among the culturally deprived, and particularly blacks, docu­
mented by the Report and other studies, will not disappear simply because 
the knowledge needed to design "efficient" programs is unavailable. The 
magnitude of these problems is so great as to demand immediate and large­
scale action, even if many efforts will prove to be "inefficient." 

What is demanded by a situation such as this is a process of radical 
experimentation, evaluation, and research. Additional large-scale research 
programs, similar in scope to that reported in Equality of Educational Op­
portunity, would be of considerable value in identifying promising areas for 
program de,·elopment, experimentation, and evaluation. This is particularly 
true insofar as subsequent studies are able to overcome some of the most 
serious deficiencies of the OE Survey. The most prominent of these are the 
primitive measurements of school inputs and lnck of longitudinal data. 

It is beyond the scope of this paper to suggest the precise nature of the 
experimental activity. Indeed, it is beyond our resources and competence. 
However, we can identify several desirable characteristics for such a pro­
gram. It is essential that the experimentation be truly radical: that is, in­
\"olve a wide variety of educational practices and explore ranges of input 
variation in both novel and traditional educational techniques presently not 
found in the public schools. As is noted in the preceding discussion, the 
range of educational practice examined by the authors of the Report is ex­
ceedingly limited. This is not because the authors wanted it this way, but 
rather because that is the way it is. For example, the differences in student­
teacher ratios examined by the Report were very small. Moreover, larger 
classes more often characterized situations where the benefits of small 
classes would seem greatest. We doubt that the analysis included any situ­
ations where culturally deprived students had been saturated with educa­
tional inputs over their educational lifetimes. Yet without such experience 
the effects of providing much higher levels of educational expenditures can­
not be evaluated. It seems likely that very small changes in the level of 
educational inputs may have little effect, but that there may be a threshold 
where increased resources become effective. Similarly, the experimental 
program should be large-scale. Many different kinds and combinations of 
programs should be tried. Finally, experimental programs must last long 
enough to operate on the entire process of education. Massive inputs of edu­
cational resources in junior high or high school may be quite ineffective if 
the history has been one of neglect. 

Experimentation in nonschool programs designed to increase educa­
tional achievement may be more difficult to carry out. Still, a program of 
large-scale experimentation such as we envisage ideally sFQ~,!ld attempt to 
include such programs. At minimum, the school should b«?construed very 
widely and every effort should be made to experiment with programs that 
arc intended to extend their influence into the community. These would in-
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elude preschool activities, day care, recreational and educational summer 
programs, after-school adult education activities, and programs designed to 
involve the parents to the greatest possible extent. 

Evaluation is the final and most critical aspect of any well-designed 
program of experimentation. Without adequate evaluation, it will not be 
possible to determine what mix of experimental programs worked and why. 
Education is a highly complex process and adequate evaluation would be 
both expensive and difficult to design and carry out. Still, the potential bene­
fits from high-quality evaluation, through increasing the efficiency of ongo­
ing programs, are very great. 

Notes 

1. The authors would like to acknowledge the large number of constructive criti­
cisms and suggestions on both the content and style of earlier drafts of this paper 
by persons too numerous to mention here. A special note of thanks is due Joseph J. 
Persky, .John Jackson, Thomas F. Pettigrew, David Cohen, Leonard Rapping, 
Molly Mayo, and Frederick Mosteller, all of whom made particularly helpful sug· 
gestions. Finally we would like to express our appreciation to James S. Coleman, 
who was kind enough to bring to our attention several errors of interpretation of 
the Report's analyses and findings contained in an earlier draft. Of course, any 
errors that remain are the sole responsibility of the authors. 

2. James S. Coleman, Ernest Q. Campbell, Carol J. Hobson, James McPartland, 
Alexander M. Mood, Frederic D. Weinfield, and Robert L. York, Equality of 
Educational Opportunity. Washington, D.C.: U.S. Government Printing Office, 
1966. This is subsequently referred to as the Report. 

3· While there might be some doubt among those who have digested the Report's 
tables and analysis as to whether the no-school-effect conclusion is the principal 
finding, it is clear that the majority of commentators on the Report have reached 
this conclusion. Moreover, the summary chapter, the major source of discussions 
about the Report, states: · 

The first finding is that schools are remarkably similar in the way they 
relate to the achievement of their pupils when socioeconomic background of 
the students is taken into account. It is known that socioeconomic factors bear 
a strong relation to academic achievement. \Vhen these factors are statistically 
controlled, however, it appears that differences between schools account for only 
a small fraction of differences in pupil achievement. [Report, p. 21.] 

This view of the Report's findings has found its way into the professional journals 
as evidenced by the Editors of the Harvard Educational Review who state: 

. . . Coleman's analysis of the survey data suggests that the traditional reme· 
dies proposed by educators-increased expenditures, reduced class size, im­
proved facilities, ability tracking-will make little dent, for these factors evi­
dently exercise almost no independent effect on pupil achievement when family 
background v:~riables are controlled. [Harvard Educational Review, Vol. 38, 
No.1, Winter 1968, p. 85.] 

The final demonstration of the pervasiveness of the no-school-effect finding is the 
fact that it was promulgated at Senate hearings by Daniel P. Moynihan. He noted 
that Dr. Coleman 

.•• found that the quality of schools could not explain differences in achieve· 
ment, excepting of a relatively low order. For example, for Negro students in 
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the urban North, expenditures per pupil on instruction could only account for 
two-hundredths of 1 percent in the variation of achievement of ninth grade 
students. This is obviously nothing significant. [U.S. Senate, Federal Role in 
Urban tllfairs: HeariJJgs be/ore the Subcommittee nn Executive Reorgani:zatioJJ 
of the Committee an Government Operations, Part 13, December 13, 1966, p. 
26g2.] 

·1· Although it is difficult to categorize and document the Report's findings, two addi­
tional views stand out. First, the Report is used to support the contention that 
schools attended by whites and minority students are not very different. This posi­
tion is typified by Daniel P. Moynihan's statement that "despite our expectations, 
by and large the quality of school facilities available to .minority children in this 
country are not significantly different from those available to the majority." 
[Hearings before thl! Subcommittee mz Executive Reorganization of the Commit· 
tee an Execrttive Reorganization of the Committee 011 Government Operatiomr, 
8gth Congress, Second Session, December 30, 1966. Appendix to Part I, p. 2692.] 
Thi~ finding, we believe, is more a product of data problems (discussed in Section 
I, below) than ofthe actual distribution of facilities. 

Second, close to the no-school-effect finding in terms of frequency of cita· 
tion is the integration finding, i.e., integration is good because Negroes learn 
more in integrated schools. An example of this interpretation of the Report is 
found in Irwin Katz's letter to Science, May 12, 1967, p. 732. Many of the 
methodological difficulties discussed in this paper which seriously undermine the 
Report's no-school-effect finding apply with equal force to the integration finding. 
A more detailed discussion of the integration finding, particularly as it relates to 
the subsequent report by the U.S. Commission on Civil Rights, Racial /salatio11 in 
the Public Schools, Vol. 1 (\Vashington, D.C.: U.S. Government Printing Office, 
1967), may be found in Eric A. Hanushek, "The Education of Negroes and 
Whites," unpublished Ph.D. dissertation, Department of Economics, Massa· 
chusetts Institute of Technology, August, 1 g68. 

5· Samuel Bowles and Henry Levin raise many similar issues in "The Determinants 
of Scholastic Achievement-An Appraisal of Some Recent E'idence." Journal of 
Human Resources, Vol. III, No. 1, \Vinter 1968. 

6. James S. Coleman reaches the same conclusion when explaining the broader con­
struction of the mandate developed by the Office of Education. In a recent article 
he states: 

The Congressional intent in this section is somewhat unclear. But if, as is 
probable, the survey was initially intended as a means of finding areas of con­
tinued intentional discrimination, the intent later becomes less punitive-oriented 
and more future-oriented; i.e. to provide a basis for public policy, at the local, 
state, and national levels, which might overcome inequalities of educational op­
portunity. 

James S. Coleman, "Equal Schools or Equal Students?" The Public Interest, 
No. oj, Summer tg66, p. 70. 

7· James Coleman, writing eloquently on the concept o£ educational opportunity, 
identifies five kinds of ine<{uality. These include the inequality inherent in racial 
segregation and that relatmg to a variety of output measurf>S. James Coleman, 
"The Concept of Equality of Educational Opportunity." Harvard Educational Re­
view, Vol. 38, No. 1, Winter 1961\. 

8. The expenditure measure has the advantage of providing a weighting scheme for 
real resources, i.e., resources are weighted by their costs. This allows an easy 
comparison of input quantities among schools. One of the foremost problems with 
this technique, however, is just this weighting scheme because, if large price 
differentials exist, direct comparisons are of limited value. lfldeed, large mput 
price differences are known to exist among regions, e.g., by teacher salary differ· 
ences. This problem can be alleviated by either restricting comparisons to a uni­
form price area, such as a city, or constructing price indices. On the other hand, 
while real input measures avoid the problem of differences in prices, there is no 
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natural set of weights which can be used to create a single real resource measure. 
Thus, comparisons of differences in real inputs ideally require far more knowledge 
about the effect of these inputs on output than now exists and considerable judg· 
ment in interpreting the relative importance of various factors. (The ideal weight· 
ing scheme would account for the value of an input in producing education. lf 
schools are operated efficiently, the expenditures on various inputs will provide 
such a weighting scheme.) 

g. There are several ways in which these data on outputs could be obtained. First, 
one could sample the schools attended by various minority groups and obtain 
average achievement levels by schools. Alternatively, one could break away from 
the reliance on schools as the sampling unit and sample the population, as in the 
Current Population Survey of the Census Bureau. Finally, since many school sys· 
terns conduct extensive testing programs, one could collect standardized achieve­
ment test scores already available in the schools. This would provide considerable 
information at a small marginal cost, especially if undertaken in conjunction with 
a survey of inputs. The two most populous states {California and New York) cur· 
rently conduct statewide testing programs. In fact, on p. 105, the Report states 
that only five percent of the Negro and one percent of the white elenlentary. stu­
dents in the United States attend schools that do not give standardized achieve· 
mcnt tests. Over ninety percent are tested two or more times. Similarly, less than 
five percent of the secondary students are not tested. 

1 o. Chapter 2 of the Report contains many tables describing the schools attended by 
whites and the several minority groups considered by the OE Suroey. These _data 
have been interpreted widely as indicating the a~sence of all but very small d!ff~r­
ences in the quality of schools attended by whttes and Negroes, at least w1thm 
the same region. However, the combination of considerable fragmentary e\·idence 
to the contrary and our serious misgivings about the representativeness of the 
OE Survey and the quality of the data obtained on school inputs causes us to 
question this "finding." A number of expenditure studies have documented very 
large suburban-central city differences in per-pupil _expenditur~s. Increasingly, 
central city-suburban is a euphemism for black-wh1te. For endence on these 
expenditure differences see: Dick ~et;zer, Economics of the Property Tax (\ya~h­
ington, D.C.: The Brookings Institution, tg66), Chapter 5: an~ u.s. CommiSSIOn 
on Civil Rights, Racial Isolation in the Public Schools {'Wash~ngton, D.C.: U.S. 
Government Printing Office, 1967), pp. 25-31. Se\·eral studies have produced 
evidence of significant expenditure ineq'!ali~ies _by racial group~ wi~hin th~ sat;ne 
school system: Martin T. Katzman, ~D1str1but1on a~d Pro~uctlo~ 111 a. ~1g C:tty 
Elementary School Svstem," unpubhshed Ph.D. dtssertauon, '\'ale Umvers1ty, 
1967: The Education· Committee, Coordinating _Council of Co_mmunity Organi· 
zations, Handbook of Chicago School Segregation, 1963 {Chtcago: The Com· 
mittee, August, 1963); Patricia Cayo Sexton, "City Schools," The Annal.~ of the 
Americart Academy of Political and Social Science, 352 (March, 1!16·1 ), PP· 95-
1()6• California Governor's Commission on the Los A'ngeles Riots, l'iolenc·e itl the 
Cit~-An End ~r a Begitming? {Los Angeles, California, December 2, 1965), PP· 

49-
61

· · A k Fl "d G . K 11 • The Southern states are: Alabama, Arizona, r ·ansas, on a, eorgtn, en· 
tucky, Louisiana, Mississippi~ ~e~\· Mexico, No~th. <?nrolina, Oklahoma, South 
Carolina, Tennessee, Texas, V1rgm1a, and \Vest V1rgmm. 

12. Hanushek, "The Education of Negroes and \Vhites." 
1 3• The Report handled internal nonresponses in two ways. If the question was to be 

used in an index, the sample mean was a~sumed to be th~ correct a.nswer. If the 
question was to be used ns a separate variable, the covarmnc~ mntr1x f?r ~h~ ob­
servations was calculated on the basis of complete observations, and md1v1dual 
elements were weighted in such a manner as to arrive at population figures. Cf. 
The Report, p. 572. Both corrections yield considerable errors in the face of sys· 
tematic nonresponse. 

1.1• Analysis and editing of the OE Survey data prO\·id_e many obvious cases where 
teachers, principals, ~nd superintendent~ coded the1r :msw~rs .to t~e l?ft rather 
than the right as requ1red of such numerical responses (left JUStification mstead of 
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right justification). Machine processing of these incorrectly coded answers creates 
a decimal point error that can lead, if not corrected, to sizable errors in :my 
statistical analysis. The frequency of such decimal errors on student and/or 
teacher population questions answered by the principals in the above 300 school 
sample was over 10 percent. Decimal errors of this kind often can be corrected by 
cross-checking with other size indicators. 

15. A preliminary check of the data made by comparing question responses in schools 
with two principals does provide a simple reliability test for different variables. 
As one would expect, faulty response, though not as serious on the multiple· 
choice answers, is an ever-present problem. The Report mentions one very small 
reliability test that the Educational Testing Service carried out. However, this 
seems quite inadequate. 

•6. For example, in terms of problems with nonschool data, each student completed 
a multiple-choice question concerning father's occupation that included one large 
category mixing traditionally blue- and white-collar occupations. 

•7. The basic notion of a model pertains to a simplification of reality that allows us 
to analyze particular aspects of a process-in this case the production of education. 
The conceptual model represents the theoretical backdrop for the empirical sec­
tion which is the statistical testing of the hypothesized relationship. Though more 
will be said about the statistical aspects of the model, proper testing of a model 
calls for specification of all of the major influences on the dependent variable 
{achievement). The fact, however, that a model is a simplification of actual condi­
tions implies that we will not be able to explain or predict perfectly the level of 
achievement. Statistical theory provides us with criteria for selecting models and 
judging their merits. 

18. Proposals of the latter kind are suggested by James Coleman in an article pub· 
lished in the Public h1terest. There he argues in favor of replacing the family 
environment of the disadvantaged child as much as possible "with an educational 
environment-by starting school at an earlier age, and by having a school which 
begins very early in the day and ends very late." Coleman, "Equal Schools or 
Equal Students?" p. 74· 

tg. The Report comes close to describing a very similar conceptual model on page 
295· However, since the authors never refer to it in subsequent sections, it is dilfi· 
cult to believe that they actually attach much meaning to it. 

20. The true {population) values of the a/s are hypothesized to be the same for every 
individual in the population considered. 

21. Variance is the average squared deviation of individual observations from the 
sample mean, i.e., variance (A)== :S[(A,- A)Z]!N where A is the sample 
average of the N observations of A,. Therefore, it is the standard deviation 
squared and, in a loose way, it measures the dispersion of individuals from the 
mean performance level. 

22. Least squares regression technique is a method of estimating the parameters, ll,, of 
Equation 2. The basic criterion in estimation is the minimization of the sum of 
e/. If certain conditions about properties of the e1 hold (e.g., that the e/s are un­
correlated with the X,/s), the technique of least squares is shown to possess some 
desirable attributes pertaining to the estimates of the a/s. Additionally, it is possi· 
ble to relate the size of the residuals and the variance of the dependent variable 
in a manner that gives some feel for "how good" the model is. This measure, R~, 
or the squared multiple correlation coefficient, must assume values between zero 
{no explained variance) and one {all of the variance explained). 

23. Explanatory variables frequently are referred to as independent variables. It is 
important to understand that in social science research these so·caiied independent 
variables are seldom truly independent in the statistical sense of being uncorre-
lated with one another. ~ ". 

2-1· Relationships between the average income or social class of the 'School and school 
inputs or per-student expenditures have been found by Patricia C. Sexton, Educa· 
tion attd Income (New York: Viking Press, 1961 ), and Martin T. Katzman, "Dis­
tribution and Production in a Big City Elementary School System." 

25. The general statistical term for correlations among explanatory variables is multi-
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collinearity. In the following discussions we are concerned with a specific type 
of multicollinearity, i.e., intercorrelations among the input vectors of Equation 1 
rather than intercorrelations among the specific val"iables representing each vector. 

26. The explained variance can be decomposed into a part that is uniquely explained 
bv individual vectors or variables and one that is jointly explained by more than 
o~e vector or variable. This jointly explained component, which can also be de­
composed into specific combinations of inputs, is referred to subsequently as an 
interaction term. 

27- The Report, p. 330- _ • • _ 
28. For example, see Bowles and Levm, "The Determmants of Scholasttc Achieve­

ment," or Christopher Jencks, "Education: The Racial Gap," The New Republic 
(October 1, 1966), P- l!l-

29_ Supplemental Appendix to the Survey on Equality of Educational Opporrtmity. 
\Vashington, D.C-: US. Go\-ermnent Printing Office, 1 !)66. 

30. For example, James Coleman in his article published in the Public Interest sum­
marizes the findings of the study as follows: 

Even the school-to-school variation in achievement, though relatively 
small, is itself almost wholly due to the social environment provided by the 
school, the educational backgrounds and aspirations of other students in the 
school, and the educational backgrounds and attainments of the teachers in 
the school- Per pupil expenditure, books in the library, and a host of other 
facilities and curricular measures show virtually no relation to achievement if 
the "social" environment of the school-the eclr•cational background-' of other 
students and teachers-is held constant. ( (Coleman's emphasis) Coleman, 
"Equal Schools or Equal Students?" p. 73·1 

Our procedure was to include the maxinmm number of explanatory variables in 
each vector. Because of the multicollinearity among explanatory variables of each 
vector and the limited information contained in the sample generally, substan-
tially fewer than all independent variables could be included. . 
This finding does not appear in the Report because of the separate analysts of 
facilities and teachers. 

33· Our analysis considered white and Negro students in the North for grades six and 
twelve. 

3·1· The authors did not use all of the survey data in their analysis of variance pro­
cedure. Rather, they randomly sampled 1 ,oo? students from each of. five st~atn 
included in the North sample (nonmetropohtan North, nonmetropohtan \\est, 
metropolitan Northeast, metropolitan Midwest, and me~ropolitan West). The prob­
:tbilitv of a school's being selected was dependent on tts 12th-grade Negro enr~ll­
menti consequently the North sample was weighted heavily toward schools ";tth 
predominantly Negro enrollment- It is difficult to understand why these samphng 
methods were used since presently avail~ble computer~ are unawed by larg: 
sample sizes. Whatever the reasons for the mternal samphng, the procedure amph­
fies our earlier observations about the desirability of choosing a single research 
strategy and concentrating efforts on collecting the inforn1ation and tailoring the 
analysis to answer a particular set of questions. . 
The least squares regression technique requires invertin~ the moment.s matnx of 
the data. (This is close to the simple correlation matriX of the vartables.) In­
version is impossible if a linear identity exis~s among the rows or columns of t.he 
matrix. Howe\·er, as a practical matter, the procedure is stopped at some point 
before perfect linear dependency due to the ro_und errors i~ computat!on. 
This is a slight overstatement- The Techmcal _ Appe~dtx to Section 3-2 ~tates, 
"they [the models] do not include differences m natiVe endowments, wluch of 
course must also be considered part of family background, tliougli an unmeasu~ed 
part [Our emphasis]." \Ve would question this assertion about th~ nece~sary hnk 
between native endowment and family backgro~md, _as the~ certamly _wll} not b_e 
perfectly correlated. However, this is not a ser1ous 1ssue smce there Is !lt!l? e\'1· 
dence that the authors of the body of the Report acknowledge the posstbthty of 
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differences in innate abilities. A plausible hypothesis would be that the sections 
were written independently by different authors_ 

37. Bias is used throughout in the formal statistical sense (expected value of esti­
mated coefficient a, ::t: true a,). However, this generally implies erroneous results 
in the analysis of variance format used in the Report. 

38. Cf. the Report, page 296, and especially Table 3.22.1. 
39· The Report, page 295· The extreme case of within-school variance that could re­

sult from differences in school factors would be found in the comprehensive high 
school. However, the differences can also exist iu elementary schools where there 
is more than one class for a given grade. 

411. The Report, p. 304. 
4 1. The Report, p. 14 7. 
·12· See The Report, p. 2gfi. 
43· Hanushek, "The Education of Negroes and \Vhites." 
H· Economies of scale exist when a proportional increase in all inputs yields a more 

than proportional increase in output. For evidence on the existence of scale econ­
omies see: .John Riew, "Economies or Scale in High School Operation," The Re­
view of Eco,omics and Statistics (August, 1966), pp. 2Rn-;. 

45· The elasticity of an independent variable is the percentage increase in the de­
pendent variable (achievement) that can be expected from a one-percent increase 
in the given independent variable- The elasticity of A with respect to X is 
( dA fA) I ( dX I X)- In the linear model such as Equation 2, dA .I dX equals the 
regression coefficient for x_ 

46. This is especially true if, as commented on before, many different models are used 
to analyze different but related aspects of the educational process. 

4 i. Note that we consider the regression coefficient, a Jt throughout the discussion. 
This differs from the beta or standardized regression coefficient o£ten used by 
sociologists: beta equals the regression coefficient times the ratio of standard devi­
ations of the independent and dependent variables. \Vhen the explanatory vari­
ables are orthogonal, the beta coefficient is directly related to explained variance. 
\Vith multicollinearity, there is no direct relationship. 

48. Hanushek, "The Education or Negroes and \Vhites." This analysis of the OE 
Survey data relied upon a sample of metropolitan elementary schools in the 
Northeast and Great Lakes regions. In order to minimize the biases due to in­
complete data, the school, rather than the individual, was used as the basic ob­
servational unit. Thus, the output of the educational process is defined as the 
mean achievement level (of sixth graders) within a school and the inputs are 
aggregate student body and school characteristics. Separate functions were esti­
mated for white sixth graders and for black sixth graders. For both blacks and 
whites, differences in school quality as measured by average teacher verbal score, 
:werage teacher experience, and percent of students with a nonwhite teacher dur­
ing the previou.~ year exhibit a significant influence on educational attainment. 

49· The Report, Table 3.121-1. 


