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ABSTRACT

A MULTIPLE OUTPUT APPROACH TO PUBLIC EDUCATION

By

Robert McCartney Leekley

The recent literature in the economics of education suggests

that family or community effects dominate, and that the marginal products

of school inputs are virtually zero. This study takes the position that

such results are based on inadequate models of schools. Most studies

have assumed that school output can be represented by a measure of

cognitive achievement. Noncognitive outputs are either unimportant,

or produced in fixed proportions with the cognitive output. All com-

munity types require the same output of their schools; some just succeed

more than others. Rejecting such a view of schools, this study develops

a multiple output model of education. This model not only acknowledges

a wide spectrum of outputs, but predicts that different district types

will choose to emphasize different outputs.

The major hypotheses of this study, then, are that schools

choose to produce different outputs, consistent with community prefer-

ences, and that it is this choice, not differential ability, that leads

to the large effects of background factors on individual outputs. The

study uses data of the Michigan Educational Assessment Program to test



Robert McCartney Leekley

these hypotheses with a set of production and cost relationships. In

addition to "cognitive score," hypothesized output measures include

"desire to do well," "self perception" and "liking school."

The results show that some, but not all background effects can

be attributed to choice among outputs. Further examination of the

background effects remaining in the production functions suggests that

they do not represent general differences in the abilities of different

groups of children, but rather, very specific differences in their

reactions to particular inputs. Finally, the cost function estimate

shows that only socioeconomic status affects the output opportunities

open to districts for a given expenditure level, and that even this

effect is small enough to be offset by state aid of the current

magnitude.
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CHAPTER I

INTRODUCTION

Background and General Approach

As background for our discussion we shall have to remember the

role of education in American democratic thought and life. Edu-

cation has always been the great hope for both individual and

society. In the American Creed it has been the main ground upon

which "equality of opportunity for the individual" and “free out-

let for ability" could be based. Education has also been con-

sidered as the best way--and the way most compatible with American

individualistic ideals--to improve society.

To Gunnar Myrdal, our great, long-standing emphasis on the

importance of education is a striking feature of American society. It

has long been considered an important guarantor of social mobility and

its significance has grown even greater as other guarantors, like the

free land of the frontier, have faded into history. To be effective,

of course, schools must be able to produce whatever it is that consti—

tutes education and, in fact, they must be effective enough to overcome

the disadvantages under which lower class children ordinarily suffer.

For years, though, the effectiveness of schools went unquestioned. To

Myrdal, for example, it was axiomatic, both that blacks were being

subjugated through inferior schools, and that coming improvements in

black schools would automatically have profound effects for the place

of blacks in American society.

 

1Gunnar Myrdal, with the assistance of Richard Sterner and

Arnold Rose, An American Dilemma The Negro Problem and Modern Democracy,

22vols.(New York: Harper and Brothers, 1944), p. 882.

1



Against such a background, Equality of Educational Opportunity
 

appeared in 1966.2 Nicknamed the "Coleman report" after its major

author, it represented one of the most ambitious attempts ever to

describe public education in America. Apparently even Coleman ex-

pected it to show that the differences in achievement among different

economic and social groups were largely the result of measurable school

inputs.3 However, while confirming the substantially different achieve-

ment levels, the report found virtually no difference in the level of

school inputs among the various groups. More generally, the report

found the level of school inputs to have little or no explanatory

power in any case. Family or community attributes dominate; the mar-

ginal products of school inputs are virtually zero.

The significance of such a result for the "American Creed“ is

staggering. As a result, much work has been done, in the years since

the Coleman report, to confirm or disprove its findings. Commonly,

the estimation of a production function for education is involved.

Almost all of this work has used some measure of cognitive achievement

as the relevant output. Inputs have included both school attributes,

such as class size and teacher qualifications, and family or community

attributes, such as socioeconomic status and race. Excepting minor

differences, the results have tended to support Coleman's findings.

 

2James S. Coleman, Ernest Q. Campbell, Carol J. Hobson, James

McPartland, Alexander M. Mood, Frederic D. Neinfeld, and Robert L. York.

Equality of Educational Opportunity; 2 vols. (Washington, D.C.: U.S.

Government Printing Office, l966).

3James S. Coleman, interviewed in the Southern Education Report

(November-December l965), as quoted by Frederick Mosteller and Daniel P.

Moynihan, On Equality_of Educational Opportunity (New York: Random

House, Inc., 1972), p. 8.

 

 



The burden of this study is that these previous results are

seriously biased by the exclusion of other outputs. Educators and

sociologists agree that schools have many goals besides that of teaching

the basic cognitive skills. Quoting again from Myrdal:

The marriage between philosophy and pedagogy in Dewey and his

followers has given America the most perfected educational theory

developed in modern times. Under the slogan "education for a

changing world" and supported by a whole science of "educational

sociology," it requires that education be set in relation to the

society in which the individual lives. The introduction of this

value relation into discussions of educational goals and means is

a paramount contribution of America. And this has remained not

only an achievement of academic speculation and research but has,

to a large extent, come to influence policy-making agencies in

the educational field. America has, therefore, seen more of

enterprising and experimental progressive redirecting of schools

than has any other country.

Myrdal clearly considers the goals of education in America to be different

from those in Europe, which, one infers, must be of a more dogmatic cast.

Acceptance of the pragmatic social basis for American education, though,

requires consideration of a great many nonacademic goals. Along with

the "practical" ones oriented toward careers and occupations, goals

would presumably include the perpetuation of our political, social and

cultural heritage (including what Myrdal calls the "American Creed")

and the formation of a positive self-concept within each child. How-

ever, since the background characteristics that provide the basis for

the preference of one goal over another vary so much among individual

communities, the manner in which these goals are balanced will also

vary among communities.

The outputs implied by all these goals of education must be

included in any measure of the marginal products of school inputs.

 

4Myrdal, _p, £13,, p. 883.





Furthermore, assuming that outputs can be produced in variable pro—

portions, explicit allowance must be made for variation in any one

output due to choice among outputs as well as to production-

possibilities. A model allowing only one output clearly fails to do

so. This study offers an alternative, multiple output model of

education, and uses it to test the general hypotheses that the mar-

ginal products of purchased inputs are significant and positive, and

that the seemingly overwhelming community influence operates through

the choice of goals and outputs, rather than through differences in

production possibilities, the amount of school resources given.

Chapter II develops the theoretical model with which these

general hypotheses will be made more precise and testable. The chapter

concludes with a summary list of the hypotheses to be tested. Chapter

III, introduces the data to be used for these tests. Chapter IV, then,

reformulates the hypotheses of Chapter II in terms of specific statisti-

cal tests, using the data of Chapter III. Chapter IV ends with a

summary list of the transformed hypotheses, parallel to that which

concludes Chapter II. Chapter V reports the major results, and assesses

their implications. This chapter also ends with a summary, parallel

to the previous two, with the results for each hypothesis. The

results of this chapter suggest an extension, examining the form of

community effects in greater detail; this extension is the subject

of Chapter VI. Chapter VII summarizes and concludes the study. Before

preceding to Chapter 11, though, the remainder of this chapter offers

a review of some of the work, since the Coleman report, which relates

to the present study.



The Economics of Education Literature Since

the Coleman Report

 

 

A great many studies have appeared since the Coleman report;

this review does not attempt to cover many of them in detail. Much

of the literature can be described in terms of a few general approaches

to the subject, though. A few articles of direct relevance to the

present study will be treated in more detail.

As suggested already, the major trend in the literature has

been an attempt to confirm or deny the Coleman results. Several papers

appeared after the Coleman report criticizing its data and statistical

techniques. Among the more prominent examples are articles by Hanushek

and Kain, Bowles and Levin, and Cain and Watts.5 Hanuschek and Kain,

for example, point out serious sampling and nonresponse problems in

the original data. They are also bothered by the Coleman report's

concentration on the twelfth grade, where the unmeasured effects of

tracking, self-selection (due to dropouts), and past schooling are so

very important. Finally, they object to the stepwise analysis of

variance technique that was used to separate the effects of background

and school inputs. Entering the background variables first and the

school variables second ensured the smallest possible school effects

consistent with the data. If school inputs had been entered first,

 

5Eric A. Hanushek and John F. Kain, "On the Value of Equality

of Educational Opportunity as a Guide to Public Policy," On Equality of

Educational Opportunity, ed. by Frederick Mosteller and Daniel P.

Moynihan (New York: Random House, Inc., 1972), pp. ll6-l45; Samuel

Bowles and Henry Levin, "The Determinants of Scholastic Achievement:

An Appraisal of Some Recent Evidence," Journal of Human Resources, 3

(Winter,l968), pp. 3-24; Glen G. Cain and Harold G. Watts, "Problems

in Making Policy Inferences from the Coleman Report,“ American

Sociological Review, 35 (April,1970), pp. 228-242.

 

 



they might have explained much more of the variance than they did, being

entered last.

Because of problems such as these, a great many new studies

have followed. On Equality of Educational Opportunity, edited by
 

Frederick Mosteller and Daniel P. Moynihan, contains several reanalyses

6
using the same data. Do Teachers Make a Difference? contains addi-
 

tional studies, some using the same data, and some using data from

different sources.7 In addition, this volume contains a survey of,

much of the literature on school effectiveness.8 And Harvey A. Averch'

gt_al;_review still more studies, all but a few from the years immedi-

ately following the Coleman report.9 Most of these studies have used

regression analysis instead of analysis of variance. Ordinarily, the

dependent variables have been measures of cognitive achievement. The

independent variables have included a wide variety of school input and

background measures. Generally, some school inputs have showed small,

significant effects; studies have differed, though, on which ones.

And invariably, the effects of socioeconomic status and/or race have

been very much larger than any school input effects. Thus, while

differing in many details, these studies have largely supported the

 

6Mosteller and Moynihan, 9p, git,

7Do Teachers Make a Difference? (Washington, D.C.: U.S.

Government Printing Office, 1970).

8James W. Guthrie, "A Survey of School Effectiveness Studies,"

in Do Teachers Make a Difference? (Washington, D.C.: U.S. Government

Printing Office, 1970), pp. 25-54.

9Harvey A. Averch, Stephan J. Carroll, Tehodore S. Donaldson,

Herbert J. Kiesling, and John Pincus, How Effective is Schooling? A

Critical Review and Synthesis of Research Finding§_(Santa Monica:

The Rand Corporation, l972).

 

 

 



Coleman report findings that background effects dominate, and that

the marginal products of school inputs are very nearly zero.

With all of this support for Coleman's findings, one possible

conclusion is that we are overspending on education. Moynihan has

10
taken this approach in an article in Public Interest. He argues

 

that an educational establishment exists that tends to promote its

own interests by claiming to represent the public interest. The zero

marginal product of schools indicates the success of educators in

getting the public to spend on schools, far beyond the ability of

these educators to use the money productively.

Others, though, would not accept this view. According to a

second line of reasoning, Coleman, and most of those who have followed

up his study miss the point of public education when they measure its

output in terms of cognitive achievement. Education is primarily a

socializing process--a process for the formation of attitudes. Gintis

attempts to prove that affective characteristics are more important

11
than cognitive ones in the economic value of education. He also

provides some evidence that these attitudes are, in fact, encouraged

in schools. Brown suggests that such an emphasis of schools may explain

their zero marginal product with respect to cognitive achievement.12

 

10Daniel P. Moynihan, "Equalizing Education: In Whose Benefit?"

Public Interest, 29 (Fall, 1972), pp. 69-89.

1lHerbert Gintis, "Education, Technology, and the Characteristics

of Worker Productivity," American Economic Review, 61 (May, 1971),

pp. 266-279.

12Byron W. Brown, "Achievement, Costs, and the Demand for Public

Education," Western Economic Journa1,10 (June, 1972), pp. 198-219.

 

 



While most studies have assumed cognitive achievement to be the output,

and proceeded from there, Brown has turned the process around, testing

whether evidence supports the contention that schools are trying to

produce cognitive achievement. He develops a model which views edu-

cation as one of a number of goods in a community's welfare function.

Maximizing welfare subject to production functions and resource

constraints requires that inputs be positively related to outputs

in production functions, and that outputs be positively related to

expenditures in cost functions. Both production and cost function

estimates for cognitive achievement show relationships inconsistent

with these requirements. Thus, the evidence does not support the

contention that cognitive achievement is the output sought by schools.

These studies constitute a strong case against the a_p:jp:j_

assumption that cognitive achievement is an adequate representation

of the outputs sought by schools. They suggest the importance of

further research into the question of what schools are trying to produce,

before accepting an argument such as that put forth by Moynihan. In

addition, Brown's study provides the procedure for this research,

testing g_pgip:i_hypotheses concerning outputs through the use of

production and cost relationships. In its model as well as its general

approach, the present study depends heavily on this study by Brown.

With the rejection of cognitive achievement as their sole

output, one is forced to take a more complex view of schools; certainly

no other single measure can adequately represent their output either.

Levin and Michelson, in related articles, have made perhaps the most

significant attempts so far to capture the multiple output nature of



13 Michelson points out that results such as Brown's, thatschools.

production and cost relationships do not show positive effects of

inputs and expenditures, are consistent with the omission of other

relevant outputs. That is, cognitive achievement need not be rejected

as ppe_output; it need only be rejected as the sglg_output. Levin

sets out a multiple output model in some detail. In addition to a

measure of verbal achievement, he treats measures of ”student's

attitude," "grade aspiration" and parents' attitude" as other school

output measures. In his most general formulation, he considers each

measure as the dependent variable in a production function including

vectors of individual and family inputs, school inputs, peer or

fellow student characteristics, other external influences, initial

or innate endowment, and the other three outputs. Attitudes such as

these have been used as explanatory variables in other studies. They

have been treated as exogenous, though, a practice which Levin argues

is invalid. Certainly these attitudes are jointly determined with

cognitive achievement. In actually testing the model, Levin simplifies

the interactions somewhat, but uses two stage least squares instru-

ments for all outputs remaining as explanatory variables. His results

suggest that some background factors work on verbal achievement

indirectly, by affecting attitudes, rather than directly, as single

output models have implied. He considers this result, though, to be

only tentative.

 

13Henry M. Levin, "A New Model of School Effectiveness," and

Stephan Michelson, "The Association of Teacher Resourceness with

Children's Characteristics," both in Do Teachers Make a Difference?

(Washington D.C.: U.S. Government Printing Office, 1970), pp. 55-78

and 120-168, respectively.



1O

Levin and Michelson seem interested primarily in such techni-

cal interactions among outputs. Such interactions can be obscured if

different districts are choosing to emphasize different outputs. To

minimize differences due to choice, they use individual student data

from a single district. Even so, as soon as there are several outputs,

choice among outputs becomes an inevitable part of the educational

process, and of its interpretation. Michelson makes this point espe-

cially clear:

It is too facile--and too common--to investigate one area of

school production, ignoring the consequences in other areas.

It could certainly be that a technique, say tracking, did suc-

cessfully increase cognitive skill acquisition at all levels,

and yetpwas entirely unacceptable as a method of school organi-

Zéligfls'q

Actually, such a technique would be acceptable to some people, but

unacceptable to others, depending on the values they assign to cognitive

and noncognitive outputs of schools.

The present study owes a good deal to these studies by Levin and

Michelson. The treatment of multiple outputs is essentially the same.

The importance of choice--of value judgments--is recognized. Indeed,

even more than the studies of Levin and Michelson, this study makes

choice the central issue. While Levin and Michelson try to minimize

its effect on their data by using individual student data from a single

district, this study uses data that are district averages. It predicts

which district types choose to emphasize which outputs, and tests the

hypothesis that such choice actually accounts for the explanatory power

of community type variables, usually interpreted as indicating production

function differences.

 

14Michelson, pp. git,, p. 121



CHAPTER II

THE THEORY

Introduction
 

A community has many, varied goals for its children. Among

these, ordinarily, would be the mastery of skills that the children

will find necessary later in life. Also included would be the formation

of "positive" attitudes--attitudes which reflect and support the com-

munity's values. The important skills ordinarily include both academic

and social subjects. Important attitudes include children's feelings

toward themselves, toward others and toward the institutions of

society. The community as a whole tends to promote these goals for

its own collective good. Since the community at large benefits from

a more skilled population, with great ability and motivation, the

community promotes these attributes. Since it has a vested interest

in the existing institutions, it seeks to perpetuate them. Families,

furthermore, are interested in the welfare of particular children.

Families promote skills and attitudes in their children for the children's

sake.

An important aspect of these goals is that, to a significant

degree, they come from within the community. True, sometimes standards

are imposed from outside. But with local communities usually left to

implement them, the standards can ordinarily be bent to the community's

own wishes. A community of "blue collar" families will probably

11
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promote different skills and attitudes from a community of "white

collar" families. These differences reflect, at least in part, the

fact that families in the two communities have different ideas of

what contributes to the welfare of their communities and their children.

Differences exist within communities as well, and have the effect of

turning explicit goals into fuzzy compromises. Differences among

communities are more important, though, since they may lead to differ-

ences in goals, and, thus, make comparisons among districts a good

deal more difficult. Any model of the system by which communities

educate their children should allow for these possible differences.

Generalized Model
 

So far, schools have not even been mentioned explicitly. But

clearly, schools are the institutions with the primary responsibility

for promoting the community's goals with respect to children. The

promotion of these goals is "education"--a process with as many facets

as there are goals. This responsibility is their raison d'etre. Their
 

prototype is the consumer cooperative. The community forms a district

which chooses a board to run the schools for the benefit of that com-

munity. Thus, a variation on Brown's welfare function is an appropriate

starting point:1

W = W(E],E2, . . . ,Em,G). (2.1)

 

1Brown, pp, git, Not just the welfare function, but the whole

generalized model is heavily dependent on Brown's single output model.

The form of the production function draws, as well, on Levin, 9p, git.
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W is the community welfare in a particular time period, E1 is the

amount of education of type "i" (for example, "cognitive skill")

consumed during that period, and G represents all other goods and

services consumed in the period. The constraints are the production

functions (2.2) and the available resources (2.3):

E1 ‘ E](E2,E3, . . . ,Em,T],S])

E2 = E2(E],E3, . . . ’Em’TZ'SZ)

Em = Em(E1,E2, . . . ,Em_],Tm,Sm) (2.2)

X + V = pGG + Z piTi' (2.3)

Each educational output is dependent on the others, as well as on a

vector of purchased inputs (Ti) and a vector of other factors (Si)

affecting the education processes. The T1. and Si vectors need not be

the same for each output. That is, an important input to one aspect

of education may have little or no relevance to some other aspect.

Indeed, an input could have a positive effect on one output and a

negative effect on some other. X represents the income derived

internally from the community's wealth and V represents school aid to

the district, mainly from the state government, but also, to some

extent, from the federal government. X is exogenous, and since V is

usually determined by formula according to community wealth and
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district size (which are exogenous), V is exogenous too. Prices of

inputs (pi) and other goods (pG) can be treated as fixed as well.2

School boards, then, select their inputs so as to maximize (2.1)

subject to constraints (2.2) and (2.3). This gives the efficiency

conditions:3

MP. MP. MP

1k jk 8W ik 8N

and ———————=—- (2.4)

Pi Pj OEk Pi OG PG

MP1.k is the marginal product of the ith input with respect to the kth

  

output, 'JW/BEk is the marginal effect on welfare of the kth educational

output and OW/BG is the marginal effect on welfare of the other goods

and services. A cost function can be derived from the production

functions and the cost constraint: C = IIpiTi. Minimizing C subject

to (2.2), and solving for total cost, one gets:

C = C(E E2, . . . ’Em’sl’SZ’ . . . Sm,p],p2, . . . ,p ). (2.5)
l’ n

The cost function gives the marginal costs of each of the outputs,

along with their inverses, the marginal product of a dollar spent on

each. Furthermore, one can derive the trade-offs among the various

 

2The model must be limited at some point. Clearly, the prices

would be endogenous in a larger model, including supply and demand

functions for the inputs and other goods. Even community resources

might be considered endogenous, since people will make decisions to

move into or out of a district in part on the basis of its schools.

These complications seem of marginal significance to this study,

though, and have been excluded.

3While it may be theoretically possible for these conditions to

be inconsistent, the possibility has not been pursued in this case.
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outputs available to the districts. The function gives the combinations

of outputs that are possible, given a particular expenditure level.

This general formulation of the production-cost relationships

has skirted the problem of aggregation. Education takes place in indi-

viduals. Each child has his own parents, his own native abilities,

his own past history. Thus, even with the same school inputs applied

to each child, the results will ordinarily vary. The output of the

school ought really be described by the whole distribution of individual

outcomes. Now it may be that the shape of the distribution will be

more or less fixed. This might be true, for example, if institution-

alized classroom arrangements ensure that, in practice, each child gets

very much the same inputs as do his peers. But this result need not

obtain. Schools may be able to affect the shape of the distribution

by the way they allocate inputs among children. That is, giving each

child the same combination of inputs is only one possibility. Others

might include spending the same dollar amount on each child, spending

the most on those with the greatest ”potential,‘ or attending most to

those with the greatest ”need." Even if districts can affect the

distribution of individual outcomes by such shifts in inputs, though,

the question remains of whether districts treat such distributional

considerations as being equal in importance to those of aggregate

level. That is, might they sacrifice aggregate output in order to

affect the shape of its distribution? Since the data are not available

for inputs, outputs and expenditures on an individual student level,

however, an assumption will be necessary. This study will assume that

affecting the shape of the distribution is not a separate goal,
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warranting a trade-off with its aggregate level, and that mean outcomes

are not sensitive to such differences in outcome distributions as may

exist. Such an assumption allows the use of district means to represent

the whole district output in comparisons among districts.4

The Inputs
 

The purchased inputs are the tools that a school board uses

as policy variables. The board balances the number of teachers against

the amount of equipment, one set of teacher attributes against another,

one machine or textbook against another. Since teachers probably have

positive effects on both cognitive and noncognitive skills, one would

expect teachers per pupil (the inverse of class size) to show signifi—

cant positive relationships to these outputs. Nonteaching professionals

per pupil, representing the availability of guidance, health and

special education personnel, should have similar positive effects,

though the outputs they affect most strongly may be different. The

effects of administrators and supervisors, also included in this cate-'

gory, should be positive too. The popular idea that such people are

nonproductive, or even negatively so, arises from the assumption that

one more administrator means one less teacher. Unfortunately, most of

the research in the education literature has been equally lax in

controlling for other factors, to the extent that Vincent considers

 

4Brown and Saks, in a forthcoming paper, show evidence that

schools do affect the standard deviation of cognitive achievement, as

well as its mean level. It is not clear, though, that their results

imply a tradeoff between the two. Byron w. Brown and Daniel H. Saks,

"The Production and Distribution of Cognitive Skills Within Schools,"

Journal of Political Economy, forthcoming.
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the effects of more teachers or nonteaching professionals per pupil

5 As he points out, though, the theoreticalto be still unresolved.

case for the importance of class size is somewhat weaker than intuition

might suggest. Smaller classes allow more Use of teacher-student

interaction techniques which research has showed effective in raising

6 But the teacher who lectures to twenty studentscognitive skills.

as he would have to forty students may not be any more effective in

the smaller class. Decreasing class size will be effective only to

the extent that it opens up opportunities to teachers, and that teachers

actually take advantage of these opportunities.

The demand for the teacher input provides a good example of

the Lancaster theory of demand, that what is being demanded is a package

of attributes.7 Of course, the attributes that actually make a teacher

good are difficult for a school board to measure. The board ordinarily

uses proxies such as experience, the level of education achieved and

verbal ability as indicated by standardized tests. Research has showed

verbal ability to be one of the most important attributes in producing

8
cognitive skills. Such a result is hardly surprising since language

 

5William S. Vincent, "Class Size," Engyclopedia of Educational

Research (Toronto: The Macmillan Co., 1969), pp. 141-146.

6Ned A. Flanders and Anita Simon, "Teacher Effectiveness,"

Engyglopedia of Educational Research (Toronto: The Macmillan Co.,

1969). Pp. 1423-1434.

7Kelvin J. Lancaster, "A New Approach to Consumer Theory,"

Journal of Political Economy, 74 (April, 1966), pp. 132-157.

8Guthrie, pp, git.; Erik Hanushek, Education and Race An

Analysis of the Educational Production Process (Lexington, Mass.:

D.C. Heath and Co., 1972).
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skills constitute the major portion of cognitive skills, and since so

much of what is taught, even of nonlanguage skills, is communicated

verbally. Teaching experience also seems to contribute to the production

of cognitive skills,9 suggesting that teachers learn, through trial and

error, what techniques work for them.

Additional education of teachers, at least as represented by

'0 Thismasters degrees, seems not to contribute to cognitive skills.

result could reflect an emphasis of teacher education programs on

noncognitive goals instead. Apparently, though, such a hypothesis

has never been tested. The work relating a few inputs specifically

to cognitive scores is relatively new, and as much the product of

economists and sociologists as traditional educators. It is a striking

failure of the general education literature, on the other hand, that

it has tended to treat inputs and outputs as unrelated topics. Writers

analyze the "effectiveness” of inputs without defining ”effectiveness”

in terms of outputs. Thus, Stiles and Parker can review a literature

on the "Evaluation of Teacher Education Programs”]] without ever

suggesting that the important benefits of teacher training are those

which accrue to the trainee's future pupils, and that an appropriate

test of teacher education programs might involve defining and testing

for the intended benefits to these pupils.

 

Ibid.

 

10Erik Hanushek, 9p, git,

HLindley J. Stiles and Robert P. Parker, Jr., "Teacher Edu-

cation Programs," Encyclopedia of Educational Research (Toronto: The

Macmillan Co., 1969), pp. 1414-1423.
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Any purchased input must have an "overall” positive relation-

ship to the outputs. Some inputs, though, may be specific to certain

outputs, having little effect on the rest. Economic theory even allows

some inputs to have negative effects on some outputs, borne for their

positive effects on others. It is these special relationships that

one would like to predict a_p§igri through the education literature.

But as indicated, this literature offers no real help. Certainly it

offers no basis for predicting any negative relationships. In the

absence of significant prior evidence to the contrary, the hypothesis,

adopted for purposes of subsequent production function estimates, will

be that the purchased ipputs have positive effects on all the outputs.

Identifying purchased inputs is ordinarily not a problem.

Schools must pay for a wide variety of physical inputs as well as

paying wages to teachers and other personnel. An ambiguity arises,

though, especially with respect to personnel, who bring with them

many attributes. Some of these attributes may be valuable to districts

and worth paying extra to get. Others are worth no extra--they just

happen to come with the individuals. By regressing the attributes of

teachers on salaries paid, one can ascertain the qualities that are

being bought. It is these that should contribute to the outputs.

Those that are not being bought should not. For example, if masters

degrees are being bought, in the sense that a teacher with one gets

paid more, other things equal, then the hypothesis is that masters

degrees are positively related to outputs. Otherwise, the hypothesis

is that they are not. Further, the hypothesis will be that both

experience and additional education are, in fact, purchased.
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Regressing the attributes of teachers on salaries paid can also

shed some light on the correlate issue of whether sex discrimination

exists in the pay of teachers. Levin's study showed about a $400, or

12 This result5.6% difference in favor of males, other things equal.

will be checked by including the teacher's sex among the teacher

qualities regressed on salary. The hypothesis is that such a differ-

ential does exist in favor of males. Levin did not address the matter
 

of differences in productivity. At least to some, a clear difference

in productivities would be justification for some difference in pay.

Yet there seems little concensus in the literature that such a differ-

ence exists. If it does, the easier argument may be that women, by

nature or cultural conditioning, are more adept at dealing with young

children. The counterargument, advanced by Patricia Cayo Sexton, is

that there are presently not enough male teachers to provide role

models for boys, and that this fact accounts for the lower success

13 The implication is that the marginal productsof boys in school.

of men are higher, if only because of their scarcity in the lower

grades. In the absence of corroboration, though, neither argument

seems terribly convincing, and the hypothesis must be that the sex of

the teacher makes no difference in the production of education. If

this hypothesis is supported, then any difference in salaries, purely

on the basis of sex, is clearly discriminatory.

 

12Henry M. Levin, "A Cost-Effectiveness Analysis of Teacher

Selection,” Journal of Human Resources, 5 (Winter, 1970), p. 30. The

percentage is based on mean salary.

13Patricia Cayo Sexton, The Feminized Male: Classrooms, White

Collars and the Decline of Manliness (New York: Random House, 1969).
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The Background Factors
 

The “other factors" lumped in the vector "S” may constitute

the most powerful influences of all on outputs. These factors include

individual student characteristics such as native ability and previous

education. The first is involved, virtually, by definition, though,

in practice, its measurement has proved elusive. As for the latter,

ordinarily, the students will do best in the third grade who were best

prepared for it through the second grade.

Other "environmental" characteristics are important too. They

can be divided into family, peer (classmate) and community influences.

Each of these groups can support particular educational experiences.

For example, a parent who is seen by his children making regular use

of basic cognitive skills is probably supporting his children's own

cognitive performance, as well as their attitudes toward the importance

of these skills. A parent who seldom reads or writes might have the

opposite effects. Beyond the family, a student's classmates and

community at large can provide further such influences, positive or

negative.

These background influences are important, but not as policy

variables. In fact, a school board can do little to affect the back-

ground influences in its district. The board, though, is affected by

the community which elects it. Indeed, one would expect that this

ability to influence the board in its goals accounts for some of the

powerful background effect, at least if Myrdal's pragmatic social con-

ception of American education is to be operationally meaningful.14

 

14Myrdal, pp, pit,
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Past models of education, assuming at the start only one output, have

been forced to ignore this important possibility. Once one assumes a

single output that all districts are pursuing, then he must conclude

that differences in the achievement of that output, school inputs equal,

are due to differences in the ability of communities to produce. With

a number of outputs possible, though, differences in particular outputs

may largely represent differences in priorities.

The point can be illustrated with the simple graph of Figure 1.15

Lines I and II represent constant expenditure product transformation

curves for outputs X and Y. That is, I represents all efficient

combinations of the two outputs that can be produced at a given expendi-

ture level. II represents the same, but at a higher expenditure level.

Constant expenditures are used, rather than constant inputs, since it

would be only rational for districts choosing different outputs to

choose different inputs accordingly. The relevant constraint on a

district's choice among outputs is not simply the technical one, of

what choices exist given a fixed bundle of inputs, but the more general

economic one, of what choices exist given the optimal use of its

resources. Now suppose one were to make the mistake of relating

expenditures only to output X. He would conclude that school district

8 is producing less than school district A, despite an equal expendi-

ture--that, indeed, school district D is producing less than A, despite

an even higher expenditure level. If B and D are both lower class

districts, he might "explain” their ”poor” showing by concluding that,

 

15Adapted from Michelson, _p. £13,, pp. 123-125.
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other things equal, lower class schools do not do as well. But clearly,

this explanation would be wrong. These districts could have produced

at points A and C respectively. They ppp§e_to produce less of output

X in order to produce more of output Y. As long as districts face the

same product transformation curves, their ability to produce is the

same. Lower class schools actually do less well¢pnly if their whole

product transformation curve is inside that faced by the higher class

schools. That is, if I and II represented the possibilities open to

low and high class schools at the same cost, then the lower class

schools would, in fact, be inferior. The major hypothesis to be

tested, though, is that background factors, such as socioeconomic

status and race, do not affect the constant expenditure product

transformation curve itself, but only the choice of points along this

pppyp, If the usual strong background effects evidenced for single

outputs become insignificant with the inclusion of the other outputs,

the hypothesis will be supported; otherwise it will not.

The Outputs
 

Potential outputs must be chosen p_ppippi. Simple correlation

with inputs or costs does not guarantee something to be an output

sought by schools. Some things may be related only coincidentally,

others causally but unintentionally, some, presumably, by conscious

choice. The p_ppjppj_model is the only means for discrimination. One

must look, first, to the education and sociology literature to find

what it is that schools are supposed to do.
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The literature on the goals and outcomes of education is

extensive. Ammons,16 in her review article, gives a lengthy biblio-

graphy on the subject. Moreover, state boards of education have

increasingly taken it upon themselves to set down their goals.

Pennsylvania, for example, hopes to:

(1) help every child acquire the greatest possible understanding

of himself and an appreciation of his worthiness as a member

of society,

(2) help every child acquire understanding and appreciation of

persons belonging to social, cultural, and ethnic groups

different from his own,

(3) help every child acquire to the fullest extent possible for

him mastery of the basic skills in the use of words and

numbers,

(4) help every child acquire a positive attitude toward school

and toward the learning process,

(5) help every child acquire the habits and attitudes associated

with responsible citizenship,

(6) help every child acquire good health habits and an under-

standing of the conditions necessary for the maintenance of

physical and emotional well-being,

(7) give every child opportunity and encouragement to be creative

in one or more fields of endeavor,

(8) help every child understand the opportunities open to him for

preparing himself for a productive life and enable him to take

full advantage of these opportunities,

(9) help every child to understand and appreciate as much as he

can of human achievement in the natural sciences, the social

sciences, the humanities, and the arts,

(10) help every child to prepare for a world of rapid change and

unforeseeable demands in which continuing education throughout

his adult life should be a normal expectation.17

Such goals illustrate well Myrdal's concept of American edu-

cation, described in the introduction,18 By itself, though, the list

 

16Margaret Ammons, “Objectives and Outcomes," Encyclopedia of

Educational Research (Toronto: The Macmillan Co., 1969), pp. 908-914.

17Paul 8. Campbell, et al., Phase One Findings: ‘Educational

Quality Assessment (Harrisburg: Pennsylvania Department of Public

Instruction, 1968), as cited in Purposes and Procedures of the Michigan

Assessment of Education: Assessment Report Number One (Lansing:

Michigan Department of Education, l969), pp. 7-9.

18

 

 

Myrdal, _p, Ell.
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offers no guidance with respect to the kind of backgrounds most likely

to promote various of these goals. Perhaps the most systematic study

of the goal preferences of various background types is that reported

by Downey in The Task of Public Education: The Perceptions of People.19
 

For their study, the researchers constructed their own list of goals,

and asked a carefully chosen sample of nearly four thousand respond-

ents to rank them. The choices for elementary schools were as follows;

each was printed on a separate card, without the numbers or category

names included here in brackets.

[Intellectual]

[1] A fund of information about many things.

[2] The basic tools for acquiring and communicating knowledge--

the 3 R's.

[3] The habit of figuring things out for one's self.

[4] A desire to learn more--the inquiring mind.

[Social]

[5] The ability to live and work with others.

[6] Understanding rights and duties of citizenship and acceptance

of reasonable regulations.

[7] Loyalty to America and the American way of life.

[8] Knowledge of and appreciation for the peoples of other lands.

[Personal]

[9] A well cared for, well developed body.

[10] An emotionally stable person, able to cope with new situations.

[11] A sense of right and wrong--a moral standard of behavior.

[12] Enjoyment of cultural activities--the finer things of life.

[Productive]

[13] General awareness of occupational opportunities and how people

prepare for them. -

[141 Classification and training for a specific kind of high school

program--academic, technical, etc.

[15] Understanding the role of various family members.

[16] An introduction to budgeting and effective use of money and

property.20

 

19Lawrence W. Downey, The Task of Public Education: The Per-

ceptions of People (University of Chicago, l960)i

20

 

 

_I.t_>_1'_d.. p. 87.
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The respondents ranked "the 3 R's" first, followed by goals 4, 5, 3,

21
ll, 6, 7 and 10, in that order. There were differences, though, in

the degree of emphasis on particular goals, which related significantly

to background characteristics of the respondents. While income did not

seem to contribute to these differences, both occupational status and

education did. Quoting from the report:

The higher one's position on the occupational continuum, the

greater the importance he assigned to the intellectual, the

aesthetic, and world citizenship aspects of the task; conversely,

the less importance he assigned to the physical, the moral, the

consumer, and the vocational aspects. Similarly, the more schooling

respondents had themselves, the more they tended to emphasize the

intellectual aspects and minimize the social, physical, and

vocational aspects of education.22 '

Among other significant background differences, the report also found

that "Negroes, as a group, placed greater emphasis upon the physical,

the social, and the moral than did whites."23

On the assumption that schools tend to reflect the charac-
 

teristics of the communities that they serve, Downey's results provide

a straightforward basis for hypotheses on the actual emphasis of
 

different schools. Bidwel] suggests that the "decentralization [of
 

American education] makes schools especially vulnerable to local

sources of political pressure,"24 a conclusion which supports the

use of local preferences to predict actual school behavior. Others,

 

211bid., p. 36. For non—educators--for educators, 7 and 10

were reversed.

221bid., p. 65.

23Ibid.

 

24Charles Bidwell, "Sociology of Education," Encyclppedia of

Educational Research (Toronto: The Macmillan Co., 1969), p. 1246.
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though, view education, and the sources of local variation, in a much

more deterministic light. Such a view rejects significant local

autonomy, regarding America as a national social and economic unit.

Its structure is essentially "bureaucratic.” Such a structure, common

to developed countries, differs from the "traditional" in placing less

emphasis on the maintenance of an elite, and more on sorting by "ability"

for placement within the bureaucracy.25 Ability, in this context,

often has been discussed as if intellectual ability were intended,

but the personality attributes that enable one to mesh well with the

bureaucratic structure may be more important. Gintis, referring to

work by Merton and Weber, identifies "subordinancy," "dicipline,"

"supremacy of cognitive over affective modes of response" and "moti-

vation according to external reward," as important attributes.26

These, he suggests, may be more important than cognitive skill in

providing the basis for an economic return to education because of

the highly bureaucracized nature of capitalistic production. He argues

that schools promote these attributes by systematically rewarding

students for them, and by penalizing students for "creativity,"

"autonomy," “initiative," "tolerance for ambiguity" and "independence."27

Two general comments are relevant. First, in a very broad

sense, Gintis concurs with educators and the public that noncognitive

goals represent an important aspect of education. The goals, them-

selves, certainly sound much more wholesome as described by educators

 

Gintis, pp, cit., pp. 266-279.
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and the public than as described by Gintis. Much of the difference,

though, must be ascribed to the perspectives of the commentators.

Most educators certainly identify with the bureaucratic social and

economic system; so, too, do most members of the public-—even most

of those in its lower strata. To them, the social structure is given.

A "good” education is one that prepares children for this society,

within which their success will be measured. Gintis, on the other

hand, clearly takes on the role of social critic. From this per-

spective, the successful socialization, which to the others is an

attribute of "good" education, takes on a much more sinister cast;

The difference in perspective is essentially a normative matter.

Whether ”help[ing] every child understand the opportunities open to

"28 is interpreted p_1p_Myrdal or Gintis is somewhat ahim . . .

matter of taste. But many sociologists would reject Gintis' assertion

"that the economic productivity of schooling is due primarily to the

inculcation of personality characteristics which may be generally

29
agreed to be inhibiting of personal development.” Such an assertion

implies the possibility of a social structure more conducive to

”personal development.” To Gintis, this structure is socialism.30

But Weber's other structures--traditiona1 and charismatic--would not

answer Gintis' objections. They would certainly not guarantee less

 

28Campbell, et al., pp. _c_1_1_;_.

29Gintis, pp. c_i_t_., p. 267.

30For elaboration of this viewpoint, see: Herbert Gintis,

"Alienation in Capitalist Society," The Capitalist System; A Radical

AnaLysis of American Society, ed. by Richard C. Edwards, et a1.

(Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 1972). pp. 274-285.
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"subordinancy,“ for example. And Weber, himself, considered socialism

to be simply a different bureaucracy.3] At best, the sociological

literature gives little hint of the general agreement which Gintis

suggests.

The second general comment is that, unfortunately, this

literature has remained quite macroscopic, offering little basis for

predicting differences in educational goals within society. Gintis
 

acknowledges this limitation, observing in a footnote:

In this paper we shall treat only those required traits which

are common to all levels in the hierarchy of production, and

are inculcated in most schools on all levels. Actually the

personality requisites of job adequacy no doubt vary from level

to level within the hierarchy of production, and different

levels of schooling (e.g., grade school, high school, junior

college, college) likely reflect these differential needs.

Moreover, within a particular educational level, we would expect

different types of schooling to subsist side by side (e.g.,

ghetto, working-class, and middle-class-suburban high schools)

reflecting the differential positions in the production hierarchy

that its students are destined to fill. These complications,

however important, cannot be treated here.32

Speculating, though, on what such a sociological view would predict

about the outputs emphasized in different communities,33 the results

might not be very different from the desires expressed by the public.

The causation, of course, would be different. The need to perpetuate

the bureaucracy, not individual choice, would determine any differences

in goals. But those at the top of the bureaucratic structure are the

 

3ITalcott Parsons, The Structure of Social Action (New York:

McGraw-Hill, 1949). PP. 506-513.

32Herbert Gintis, "Education, Technology, and the Characteristics

of Worker Productivity," American Economic Review, 61 (May, 1971), p. 272.

33The following should not be attributed to Gintis or any of the

others cited, but represents the author's speculation as to where their

theories might lead with respect to differences in goals within society.
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ones responsible for policy decisions. Presumably, those "destined“

for such positions would need perspective and intellectual ability.

Those who will fill lower positions would need progressively narrower

intellectual skills, and, perhaps, greater willingness to accept the

status quo. The concurrence of the public in these differences in
 

educational goals would simply indicate the success of the sociali-

zation of the previous generation.

It may be important, for policy questions, whether the public

is expressing free choice, or acting in a predetermined manner. For

purposes of predicting the outputs of various schools, though, the

results seem to be similar in the two cases. Thus, the general results,
 

quoted from Downey, above, will be the basis for hypotheses as to the

emphasis of schools serving different community types. It is worth

noting that such hypotheses add credence to the argument advanced in

Figure 1, above, that past results are biased. Output X, used in past

studies, is cognitive achievement, which Downey found a more important

goal among those of higher socioeconomic status, who would inhabit

communities like A and C. Hence, the improper inference that the higher

socioeconomic status schools were better.

Specifically, the hypothesis is for a positive relationship
 

between "intellectual" outputs and communityybackground factors of

socioeconomic status and per cent white in production and cost functions

which improperly include only these outputs. Of course, this is nothing
 

more than the widely accepted result of past studies, usually inter-

preted to indicate greater ability to produce on the part of these

districts. However, the result is also consistent with the major
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hypothesis that background effects work through choice, since high

socioeconomic status and white communities do choose these outputs

more. This major hypothesis, though, implies that these same districts

should be producing less of other outputs. That is, the hypothesis is

for a negative relationship between Apersonal," "social" andyflproductive"

outputs and these same background factors in production and cost

functions which improperly include only these outputs. Such a result,

added to the previous one, would, at least, refute single output models

based on the assumption that the other outputs relate to "intellectual"

ones in approximately fixed proportions. Higher socioeconomic status

and per cent white would no longer simply imply "more." Whether working

through choice or ability to produce, higher socioeconomic status and

per cent white would imply more of some outputs and less of others.

The major hypothesis, of course, is that these effects work through

choice. If so, production and cost functions would exhibit background

effects only through misspecification; the background factors would

show effects only because of the omission of the other relevant out-

puts. Thus, the hypothesis is for these same background effects to

become insignificant in production and cost functions properly including

all outputs. If not, the major hypothesis must be rejected; at least
 

some of the background effects take place through production-possibili-

ties.

One other set of relationships requires comment--the relation-

ships among the various outputs themselves. The clear assumption of

most previous work has been that they are joint products, produced in

approximately fixed proportions. This assumption represents the only
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justification for acknowledging others, besides cognitive achievement,

and then ignoring them. This study, by positing a tradeoff, explicitly

rejects that assumption. With fixed resources, at least some of the

outputs must be substitutes. Apparently, the four goals Downey

describes as "intellectual," plus the "aesthetic" and "world citizen-

ship" goals are complements in consumption; the "intellectual" goals,

at least, seem good candidates to be complements in production as

well. The "basic tools" seem a requisite to "the habit of figuring

things out for oneself," and both should support and be supported by

the "desire to learn more.’I The remaining "social” and "personal"

goals, representing general socialization, are also probably comple-

mentary products, since, as already indicated, personal development

presupposes a social context. At least the first two of the ”productive"

goals, representing vocational orientation, would certainly be comple-

ments in production, too. Within each of these groups, the promotion

of one goal should tend to promote the others as well. Among such

groups, though, a concentration on one leaves fewer resources for the

others. Thus, with fixed resources, a district concentrating more on
 

intellectual goals must sacrifice other types of goals. A district
 

concentratipg more on the other types of goals must sacrifice the
 

intellectual ones.
 

Summary

1. Economic theory predicts that purchased inputs should have

positive effects on outputs. In a complicated process involving

multiple outputs, it is possible for some purchased inputs to have
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negative effects on some outputs, borne for their positive effects on

others. But in the absence of any indication of such relationships in

the general education literature, the hypothesis will be adopted that

all theypurchased inputs have_positive effects on all the outputs.

2. To determine which teacher attributes are, in fact,
 

purchased, these attributes will be regressed on teacher salary. It

is those positively related to salary which are being purchased, and

which should show the positive relationship to output; others are

not being purchased, and should not show such a relationship to output.

The hypothesis will be that both experience and additional education

are, in fact, purchased attributes.
 

3. The process outlined above allows a test of sex discrimi-

nation among teachers. If male teachers are paid more, and are not

more productive, then discrimination clearly exists. Previous work
 

suggests the hypothesis that a ppy differential does exist in favor

of males. In the face of conflicting theories, though, the hypothesis

must be that the sex of the teacher makes no difference in the production

of education.
 

4. The major hypotheses of this study are that schools choose

to_produce different outputs, consistent with, and probably as a result

of community preferences, and that it is this choice, not differential ,

ability,_that leads to the large effects of background factors on

individual outputs. In support of these general hypotheses, the
 

specific predictions are for:

a. pppositive relationship between "intellectual" outputs

and community background factors of socioeconomic status andyper cent
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white in production and cost functions which improperly include only
 

these outputs (as in past studies);
 

b. a negative relationship between ”personal,” "social”
 

and "productive" outputs and these same background factors in production
 

and cost functions which improperly include only these outputs (since
 

choosing relatively more of the "intellectual" implies choosing

relatively less of the others);

c. these same background effects to become insignificant
 

in production and cost functions pr0perly including all outputs;
 

d. the "intellectual" outputs and other outputs to be

substitutes, each having a negative effect on the other in production
 

and cost functions.
 



CHAPTER III

THE DATA

Introduction
 

The data to test the foregoing hypotheses will be that of the

Michigan Educational Assessment Program. The Assessment data have been

collected, in varying forms, over the last three years. They include

district values for inputs, finances and various background charac-

teristics, averaged across all grades. They also include district

average values for tests given to fourth and seventh graders.1 At

the fourth grade level, school is apt to be the single most important

influence on children outside of the family. Attitudes are more likely

to be sought explicitly in the lower grades. And, since the comfounding

effects of such programs as tracking are less apt to be important, the

use of district mean values for inputs, outputs and expenditures should

be more representative of actual student experience. Thus, only fourth

grade test data will be used. To further guarantee the homogeneity of

the data, only these districts with full kindergarten through twelfth

grade programs will be used. 519 district observations remain.

Of the three annual surveys available so far (1969-70, 1970-71,

1971-72), the third is, decidedly, the least complete. The questionnaire

1The econometric problems with using averages will be considered

in the next chapter.
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relating to background factors and attitudes was not administered,

apparently because of strong reactions against its personal nature.

Thus, for the purposes of the present study, this third survey is

unusable. The two earlier surveys both include measures of cognitive

achievement and attitudes of students, along with inputs and expendi-

tures of schools and background characteristics of communities. Each

survey has its strengths and weaknesses. The first (1969-70) includes

some input data, such as the percentage of male teachers, and financial

data, such as federal aid, which were dropped fromlater surveys. On

the other hand, the measures of achievement, attitudes and background

factors were constructed from rather short questionnaires. The back-

ground and attitude measures were all derived from a total of only

twenty-five questions. The second survey (l970-7l) lengthened and

improved both cognitive and noncognitive questionnaires. Because of

the central importance of the measures derived from these question-

naires, and the marginal nature of the extra information in the first

survey, the second survey will be used as the basic data for this

study. However, in cases in which the second survey omits a variable

entirely, the first survey will be used to augment the second. The

following gives a brief description of the specific variables to be

used; further information is available in technical reports of the

Assessment program.2

 

2A whole series of reports has accompanied each of the surveys.

Of most relevance are: Local District and School Report: Explanatory_

Materials The Third Report of the 1970-71 Michigan Educational Assessment

Program (Lansing: Michigan Department of Education, June 1971); Edu-

cational Testing Service and Michigan Department of Education, Technical

Repprt of Selected Appects of the 1969-70 Michigan Educational Assessment

Prograpi(Lansing: Michigan Department of Education, August 1971);
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The Inputs
 

The purchased inputs available are limited to personnel related

attributes. These attributes include teacher-pupil ratio (TEACH/PUP)

and the ratio of nonteaching professionals to pupils (NONTEACH/PUP).

The first is available from the 1970-71 data as the inverse of the

pupil-teacher ratio. The pupil-staff ratio is available too, and

NONTEACH/PUP is the inverse of this minus TEACH/PUP. TEACH/PUP and

NONTEACH/PUP can be interpreted as measuring the amount of the services

of teachers and others that are available to each student. To the

extent that teachers teach whole classes at a time, the student gets

much more like the total teaching time and TEACH/PUP may not be as

important as it might at first seem. But a higher TEACH/PUP means,

at least, that a teacher is more apt to be able to attend to indi-

vidual student problems and to tailor his instruction, rather than to

be forced to abandon his "problem" students. A higher NONTEACH/PUP

means, likewise, that more individual and specialized attention is

available. Clearly, both are ordinarily considered positive inputs

to the education process, and, clearly, to increase either requires

additional expenditure (see pages 16-17, above).

Average teaching experience (AV EXPER) and the percentage of

the faculty with masters' degrees (PCT MASTERS) measure the "quality"

of the teacher inputs. Both measures are available in the 1970-71

data, though the AV EXPER figure is for the previous year. It can

 

Educational Testing Service, Technical Report The Ninth Report of the

1970-71 Michigan Educational Assessment Program (Lansing: Michigan

Department of Education, June 1972).
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be argued, of course, that they are only proxies for real qualit --

the ability of teachers actually to induce learning-~but they are

among the best measures available, even to the school board. In

fact, schools ordinarily pay a premium for both. The schools Levin

examined, for example, paid over $75 per year of experience, almost

$400 per year of schooling, and over $560 for a higher degree (about

1.1%, 5.6% and 8.0%, respectively).3 It would certainly be irrational

for districts to act this way if these qualities were not associated

with productivity (see pages 17-19, abdve).

The percentage of male teachers (PCT MALE) is also available

in the 1969-70 data. This is not a quality attribute in the same sense

as those above. There is no p_ppippi reason to expect it to relate to

productivity. While Levin found males to be paid about $400 more than

females (about 5.6%), other things equal,4 the hypothesis is that this

discrepancy indicates discrimination rather than different productivi-

ties. Nevertheless, PCT MALE will be tested along with AV EXPER and

PCT MASTERS, for evidence of the qualities for which the districts do

pay more. Such qualities, then, along with TEACH/PUP and NONTEACH/pup,

represent purchased inputs--inputs which districts value and pay to

obtain. The expectation is that all but PCT MALE are positively

related to output in the production process (see page 20, above)-

These inputs all represent averages, from kindergarten through

twelfth grade, while outputs are measured at the fourth grade. Production

 

3Levin, pp, pit., p. 30. The percentage is based on mean salary.

41bid.
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function estimates will be biased to the extent that these input

averages do not represent the experience in the first four grades.

Male teachers, for example, are probably much more common in the

upper grades than in the first four. If so, a high PCT MALE might

reflect a heavier emphasis on the upper grades, rather than a higher

percentage of male teachers in the lower grades. PCT MALE would show

a spurious negative effect on fourth grade output. To help prevent

inputs from picking up this variation in emphasis on the relevant

grades, the percentage of teachers at the elementary level (PCT ELEM)

will be included in production function estimates to represent this

emphasis explicitly. It should be positively related to fourth grade

output.

The Financial Data
 

Clearly, a great many other inputs are purchased by districts,

but, unfortunately, data on them is just not available. This fact

places serious limitations on the interpretation of production function

estimates. A lack of significant relationships between hypothesized

outputs and available inputs may mean that the potential output is

not being sought by schools--or only that the important inputs have

been omitted. Fortunately, this ambiguity does not exist with cost

functions. Total instructional expenditure per pupil (INSTR) is given

in the 1970-71 data, again for the previous year. This must bear a

positive relationship to outputs in the cost function, or the outputs

are not what the schools are trying to achieve, at least at the margin.

Expenditures, of course, depend on resources available. The

state equalized valuation per pupil (SEV) measures the value put on



41

property for tax purposes per pupil. The l970-7l data include SEV which

indicates a community's wealth, as well as state school aid per pupil

(SSA), both for the previous year. In addition, the 1969-70 data

indicates Elementary and Secondary Education Act funds per pupil (ESEA),

and other federal aid per student (FED 0TH).

Price information is necessary, too, since a certain dollar

expenditure will go less far in a high price district. The only

school price data is average salary (AV SAL) for the year before. But

as Brown points out, AV SAL may reflect a quality of teachers chosen

as well as the general price level in the district for all goods and

services.5 By itself, it is probably not a good price index. But it

should be possible to disentangle part of the variation in AV SAL due

to teacher attributes. The regression:

AV SALi = a0 + alAV EXPER: + a PCT MASTERS?
2

*

+ a PCT MALEi + ei (3.1)
3

where i represents the individual district, explains as much of the

variation in AV SAL as possible with variations in teacher attributes.

The stars indicate the use of variations from the mean. The remaining

variation is assumed to be price level variation. The only reason for

using variations from the mean is that the constant then reflects AV SAL

with mean attributes rather than with zero attributes. Another
 

variable, then, can be calculated for each district:

 

5Brown, pp, pit.
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SAL, = Av SALi - [a AV EXPER: + a PCT MASTERS:
1 2

+ a PCT MALE:]. (3.2)
3

SAL represents the salary level that, presumably, would have obtained

if the district had hired the mean amounts of the teacher attributes.

It will be used as the price level index for each district, in cost

function estimates.

This method of representing price level requires the somewhat

unrealistic assumption of equilibrium in labor markets. Otherwise,

there will be some reversal of causation, from the general salary level

to the measured attributes. That is, some districts may have abnormally

high salary levels, which attract a surplus of teachers. These districts,

then, will tend to choose the most qualified of those available, even

if the qualifications were not the reason for having the high salary

levels. Thus, this method may give values for a1 - a3 that are biased

upward.

Since Levin has already estimated an equation similar to (3.1),6

his coefficients could be used instead of estimating new ones. His

study, though, included five other attributes not available in the

present data. Furthermore, since his estimates were within, not among

districts, none of the salary variation he observed could be explained

by price level variation. Thus, it is questionable that his results

are relevant in the present context of finding a price level index.

 

6Levin, pp. pi_t_.
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Finally, there is no compelling reason to expect market disequilibrium

biases to be less important in his study.

An alternative, nonschool wage could be used as a price level

indicator. But, any single alternative wage figure, even if it could

be collected to correspond to school districts, would be subject to

local market peculiarities, and would not necessarily be representative

of real nonschool alternatives. Only a full-blown price index would

necessarily do the job. Since constructing such an index would be a

job far beyond the scope of this study, SAL will be used as, perhaps,

the best readily available approximation.

The Background Factors
 

The first half of the noncognitive questionnaire given to

students was made up of questions regarding the background of the

student.7 The Assessment analysts found these to break down, under

factor analysis, into two clusters of questions. One scale was inter-

preted to be a measure of "family solidarity.“ Questions related to

the number of children and adults in the family, who acted as the

student's father and mother, whether his parents owned a house and

whether they had lived in the area for a long time. Children who

lived with both natural parents, with no other adults and no siblings,

and whose parents had owned the same house for several years, would.

have ranked highest on this scale. The other scale included questions

on the education of the student's parents, the size of their house,

 

7The following relies heavily on: Educational Testing Service,

Technical Report The Ninth Report of the 1970-71 Michigan Educational

Assessment Program (Lansing: Michigan Department of Education, June

1972).
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and their ownership of items from a dishwasher to a typewriter. The

children with the most educated parents and the greatest affluence

would have had the highest scores on this scale. This scale was charac-

terized as "educational-economic advantage." The "family solidarity"

and "educational-economic advantage" scores were averaged for the total

”socio-economic status" (SES) figure available in the data.

Again, as in the case of teacher attributes discussed above,

these measures are only proxies for the actual family influences on

children. It is possible that extreme enough poverty, a broken home,

or some other serious problem may have a direct, disruptive effect on

a child's performance. In the main, though, the measures included in

the SES index represent more subtle influences. They give a composite

picture of the kind of background that reinforces a child's performance.

The ownership of a typewriter, for example, is certainly not casually

related to output in the sense that distributing typewriters to needy

families would increase output. But the ownership of a typewriter is

indicative of a background that values cognitive skills. This back-

ground attitude may translate into family and general environmental

support which enables the child to perform better in school; it may

also have its effect through the community's influence on what schools

do (see pages 21-24, above).

The SES measure available for individual districts is an

average for the students in the districts. This measure, then, must

be interpreted as describing the community as a whole. But, of

course, not all students are at the mean. The heterogeneity of the

community may well be as important as its average SES. This heterogeneity
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will be represented by the standard deviation of SES (SES SD). The

racial composition of the community may be important, too, for cultural

reasons, and will be represented by the percentage of white students

(PCT WHITE). Additionally, the size of the district will be represented

by the total number of students in the district (SIZE).

Dummy variables will be included to represent both community

type and region of the state. The five community types are metropolitan

core city, city, town, urban fringe and rural; the four regions are

the Detroit area, the rest of the southern half of lower Michigan, the

northern half of lower Michigan and the upper Peninsula.

Individual student ability and educational background are not

represented. The assumption implicit in omitting ability is that the

distribution of ability is the same in all districts. While assuming

individual ability to be equal for all students would be an heroic

assumption, it seems somewhat more reasonable that districts would

have high, middle and low ability students in about the same pro-

portions. If, instead, ability is inherited and associated with some-

thing like income or class, SES will tend to pick it up along with

environmental effects.

Clearly, the assumption that all districts are the same with

respect to student background is unrealistic. This assumption suggests

that all districts had done equally well up until the present year,

all district differences occurring in the fourth. Or, it might be

that children had moved among districts in an essentially random manner

so that the backgrounds in each district represent the past effects of

a variety of districts. But, while some children do move among
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districts, they probably move among similar districts and they probably

represent a small enough proportion of the whole that the district's

overall educational background can be represented by its educational

output up until this year. The lack of even this information is a

serious deficiency. Furthermore, not knowing educational levels at

the beginning of the test year makes it impossible to measure the

changes that take place in that year. The educational ieyei§_at the

time of the tests will have to be used as the outputs. This substi-

tution amounts to using the outputs of the first four years, rather

than of just the fourth. To do so could cause distortions if many

districts have changed character drastically in the last four years.

Otherwise, the main problem is a likelihood of overstating the effects

of current inputs or dollars by attributing four year differences in

outputs to a single year.

The Outputs
 

Turning to the outputs themselves, academic, or cognitive

achievement is measured by a "basic skills” test.8 The test includes

separate, timed sections on vocabulary, reading, mechanics of written

English and mathematics. Mechanics of written English is further

divided into sections on spelling, effectiveness of written expression,

written usage and punctuation and capitalization. The test was

constructed in cooperation with the Educational Testing Service, and

was screened in advance by a variety of Michigan teachers and edu-

cation specialists.

 

81pm.
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A raw score was computed for each of the four tests by counting

correct answers. Each score was then "standardized" to a scale with

mean fifty and standard deviation ten. While raw scores are dependent

on the length and difficulty of the individual tests, the standardized

scores are not, and are directly comparable. The composite score,

then, is an average of the last three standardized scores. Vocabulary

was omitted from the composite on the theory that it responds more

slowly to school influences, and is, thus, not indicative of current

school effectiveness. The tests appear to have high validity and

reliability. The reliability of the composite score was reported to

be .96.9 The composite cognitive achievement score (COGNITIVE SCORE)

will be used in the present study since it probably represents this

aspect of fourth grade education quite well.

Three attitude measures were determined, along with the back-

10 Theground measures, by the untimed, noncognitive questionnaire.

Assessment analysts divided the attitude questions, by factor analysis

of the responses of a large, random sample, into clusters which measure

the same characteristics. Weights were determined by the contribution

of each question in the cluster. The process was done initially for

fourth and seventh grades separately, but the strong similarity between

the two sets of weights led the analysts to combine the two grades.

Thus, the final weights are the result of analyzing the two grades

together.

 

gipip. The scores in each district were divided in half,

randomly, and an average was calculated for each half. The coefficient

of reliability is just the correlation coefficient between halves.

lOIbid.
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Four clusters of questions resulted from the analysis. The

first included questions asking the student how good a student he

wanted to be, generally, and in specific subjects like reading and

mathematics. Also included were questions as to how good a student .

each of his parents wanted him to be. Possible responses ranged from

"(A) One of the best in my class" (four points) to "(0) Just good

enough to get by" and (E) I don't know" (one point). The resulting

scale measures the student's perception of the importance of school

achievement, or his desire to do well (DESIRE TO DO WELL).

The second group of questions asked if the student liked

school in general, and certain subjects in particular. Also included

was whether the student liked to talk to his parents about school.

Answers were "(A) Yes" (one point), ”(B) No” (no points) and "(C) I'm

not sure" (one half point). On another question, "How often do you

tell your parents about things that happen in school?" answers ranged

from “(A) Just about every day” (three points) to "(0) Never or hardly

ever" (no points). The resulting scale is a measure of the student's

attitude toward, or liking of school (LIKING SCHOOL).'

The third scale resulted from questions regarding the student's

perception of his own ability, and included: "How good a student are

you?", "Can you do many things well?” and “Do you sometimes feel you

can't learn?" (scored for a negative response). Answers to the first

were the same as in DESIRE TO DO WELL above. The rest were "(A) Yes,"

"(8) No," "(C) I'm not sure." This scale measures self perception

(SELF PERCEPTION). The fourth cluster of questions, measuring some-

thing like "general adjustment," was not reported.
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The Assessment analysts claim reasonably high validity for the

1' The relia-attitude measures, though they offer no substantiation.

bility of the measures, however, may not be very high. Since the tests

were given only once, no direct measure of reliability was possible.

Instead, the analysts randomly divided the students in each school in

half, and found the mean for each. They used the correlation between

halves as an estimate of the reliability of the measures. The result

12 The analysts point out that the measures are notwas only about .5.

necessarily this unreliable. In fact, they consider this figure as

only a lower bound. The two halves may not have been equivalent in

all respects.

Apparently, the analysts did not actually consider these three

attitude measures to be outputs of schools. At least, they have not

ranked districts on these attitudes as they have on cognitive achieve-

ment. But these attitudes do correspond reasonably well to goals listed

as desired by schools. For example, in the Pennsylvania list given

earlier, COGNITIVE SCORE corresponds to goal three" ”he1p[ing] every

child acquire to the fullest extent possible for him mastery of the

13
basic skills in the use of words and numbers." But in addition,

DESIRE TO DO WELL and LIKING SCHOOL together seem to represent goal

four: "helpling] every child acquire a positive attitude toward school

14
and toward the learning process." And SELF PERCEPTION corresponds,

 

nIbi G
.

 

12Ipid.

13Campbell, et al., _p. pit.

14Ibid.
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at least partially, to goal one: "help[ing] every child acquire the

greatest possible understanding of himself and an appreciation of his .

"15 The Michigan list includes similarworthiness as a member of society.

goals.

The hypotheses of the last chapter were stated, instead, in

terms of Downey's list of goals. COGNITIVE SCORE, of course, corre-

sponds to "the 3 R's," an "intellectual" output. SELF PERCEPTION,

while measured in terms of self-perceived pppppi_ability, is probably

much more a general measure of emotional well-being, a "personal"

output. The other two are somewhat ambiguous. DESIRE TO DO WELL

"16 a
certainly has a relationship to "desire to learn more, n "intel-

lectual" output, but the emphasis on school_performance rather than on
 

learning suggests the elements of a "social" output as well. That is,

the measure also reflects the degree to which success has come to be

perceived according to institutionalized norms. For the purposes of

testing the hypotheses of Chapter II, though, it must be assigned to

either the "intellectual” or the ”social" category, and the former seems

the more appropriate. LIKING SCHOOL, on the other hand, suggests not

just an acceptance, but an enjoyment of the social institution most

relevant to the child, outside the family. In this case, the "social"

content probably outweighs the ”intellectual.” Together, these outputs,

representing "intellectual," "social" and ”emotional" goals of education,

do not span the possibilities nearly as well as one would like. Spe-

cifically, one would like to represent the "physical," "moral,"

 

Ibid.
 

16Downey, pp, pit,



"consumer" and "vocational” goals chosen by those of lower socio-

economic status. But even without these, the outputs represented here

give a much more complete picture of education than is possible with

any single educational output (see pages 24-33, above).

The Inputs:

TEACH/PUP

NONTEACH/PUP

AV EXPER

PCT MASTERS

PCT MALE

PCT ELEM

The Financial Data:

INSTR

SEV

SSA

ESEA

FED 0TH

AV SAL

SAL

Measures to be Used
 

The

The

Background Factors:

SIZE

SE5

SE3 SD

PCT WHITE

COMMUNITY TYPE

REGION

Outputs:

COGNITIVE SCORE

DESIRE TO DO WELL

SELF PERCEPTION

LIKING SCHOOL



CHAPTER IV

TESTS OF THE HYPOTHESES

Introduction
 

The previous chapter has laid out specific data to be used in

testing the hypotheses of the theory chapter, summarized on pages 33-35

This chapter identifies the statistical tests that will be used to

support or reject each hypothesis. It will be convenient to refer to

the summary on pages 33-35 to identify hypotheses, though the specific

tests of these hypotheses will have to be conducted in a somewhat

different order. Indeed, this chapter ends with a restatement of that

summary, entirely in terms of statistical relationships between

specific variables in the data.

Determination of Purchased Attributes and

Estimation of SAL

 

 

The first step in testing the model is to regress AV SAL on

the attributes of teachers. The purpose is twofold. First, if school

districts value certain attributes, the districts should pay more for

them and variations in these qualities should be positively related

to the variation in AV SAL. Thus, the regression will indicate which

teacher attributes are, in fact, being purchased. Secondly, the

regression results allow estimation of what salaries would have been,

had each district hired the same amounts of teacher attributes. This

52
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estimate is the SAL variable which will be used as a price level index

in what follows.

One approach would be to regress the actual values of the

explanatory variables on AV SAL. Instead, the regression will be run

using variations from the mean. Econometrically, the two procedures

are equivalent; the coefficients of the explanatory variables are not

affected. The constant terms are different, though, reflecting the

mean AV SAL with zero attributes in the former case, and the mean AV SAL
 

with mean attributes in the latter. Since SAL is to represent district
 

salary level with mean teacher attributes, it can be calculated some-
 

what more directly in the latter case, simply by subtracting the

attribute terms, leaving only the constant and the error term. Thus,

the regression will be:

* *

AV SALi = 60 + a1AV EXPERi + a2PCT MASTERSi

*

+ a PCT MALE, + e1, (4.1)
3

where i represents the individual district and the stars indicate the

use of variations from the mean. SAL, then, will be calculated for

each district as:

SALi = AV SALi - [a AV EXPER: + a PCT MASTERS:
1 2

+ a PCT MALE:], (4.2)
3

and can be interpreted as an estimate of the average salary that would

have obtained, if the district had been purchasing the mean amounts of
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the teacher attributes. It will be used as a price level index in the

cost function estimates.

Hypothesis two, on page 34, is that both experience and

additional education are, in fact, purchased attributes. These

attributes are represented in equation (4.1) by AV EXPER and PCT

MASTERS, respectively. As explained already, if they are being

purchased, variations in these attributes should be positively related

to the variation in AV SAL. Thus, hypothesis two will be supported if
 

  

coefficients a1 and a2 are positive. If either one is not significantly

positive, the attribute associated with it is not being purchased and

that_part of the hypothesis will be rejected. Similarly, the first

part of hypothesis three is that a pay differential exists in favor

of males. If such a differential exists, the variation in PCT MALE

should be positively associated with the variation in AV SAL. Thus,

thistpart of hypothesis three will be supported if coefficient a3 is

positive; otherwise it will be rejected.

Production Function Estimation
 

The next step is to estimate the production functions for the

hypothesized outputs: COGNITIVE SCORE, DESIRE TO DO WELL, SELF

PERCEPTION and LIKING SCHOOL. The basic form of the functions will be

a generalized Cobb-Douglas, estimated by regressing the natural logs

of the outputs on the natural logs of the explanatory variables. Each

output will be treated, first, as if it were the sole output, regressed

on school inputs--TEACH/PUP, NONTEACH/PUP, AV EXPER, PCT MASTERS, PCT

MALE and PCT ELEM--and on background factors--SIZE, SES, SES SD and
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PCT WHITE. The production function for COGNITIVE SCORE, for example,

will be:

b b b

- [TEACH/PUP,1° NONTEACH/PUP,2- Av EXPER,3

b6

° PCT ELEM, ]

COG SCORE, a0

b4 b5

- PCT MASTERS, ° PCT MALE,

d1 d2 d3 d4 u.

- [SIZE, - SES, - SES so, - PCT WHITE, 1o e 1.

'(4.3)

Equation (4.3) will be estimated by ordinary least squares (OLS) in

log linear form. Production functions for each of the other outputs

will be estimated in the same way. This specification, then, is roughly

equivalent to that of a number of previous studies, which actually have

assumed a single output.

Next, each production function will be reestimated, including

the other outputs as explanatory variables. This specification allows

outputs to affect each other, essentially, by treating the other out-

puts in each case as inputs. The production function for COGNITIVE

SCORE, for example, becomes:

a 82 a3

COG SCORE, = a ' [DESIRE . . . ,]° SELF PERCEP, ° LIKING SCH, I
0

b1 b2 b3 b4 b5
- [TEACH/PUP, ~ NONTEACH/PUP, . AV EXPER, - PCT MASTERS, - PCT MALE,

b6 d, d2 d3 d4 u,

- PCT ELEM, ] - [SIZE, - SES, - SES SD, - PCT WHITE, ] ° e , (4 4)

which again can easily be estimated by OLS in log linear form. The

production functions for the other three outputs will each have

COGNITIVE SCORE as one of the explanatory variables.
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Since the other outputs in each case are not exogenous, though,

the two stage least squares (ZSLS) technique is really more appropriate.

This technique, unlike OLS, allows for the fact that the other outputs

in each equation are, themselves, dependent on the exogenous variables

in the system. Thus, each of the previous production functions will be

reestimated with ZSLS instruments for the other three outputs. Equation

(4.4), for example, still represents the production function for

COGNITIVE SCORE, to be estimated again by logs, but this time with

2SLS instruments for DESIRE TO DO WELL, SELF PERCEPTION and LIKING

SCHOOL. The exogenous variables used in the ZSLS estimation but not

in the production functions are the per pupil values of state equalized

valuation, state school aid, elementary and secondary education act

funds and other federal funds, along with SAL and the dummy variables

for region and community type. There are twelve such excluded variables

and only three endogenous variables to be estimated, so the necessary

condition for the equations to be at least identified, that the

excluded variables outnumber the endogenous explanatory variables by

at least one, is easily met.1

In terms of a broader model, the school inputs as well as

their outputs are determined endogenously. Thus, the production

functions also will be estimated using ZSLS instruments for all but

the background factors. The same twelve variables are excluded from

the equations. Since there are still only nine endogenous explanatory

variables, the counting criterion is still met. Of course, the counting

 

1J. Johnston, Econometric Methods (New York: McGraw-Hill, Inc.,

1963), pp. 240-252.
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criterion assumes all excluded variables to be relevant and independent;

if not, then counting them would be incorrect and the system might not

be identified after all. Such a possibility seems especially relevant

in this last set of ZSLS estimates, with so many endogenous variables

involved. Phi ratios will be used to test for the problem. The phi

ratio tests the probability of identification by means of the variance

ratio, which measures the impact that the excluded information would

have had on the sum of squared errors. If it would have had no effect,

the variance ratio will be one--the phi ratio will be zero, indicating

underidentification. A phi ratio significantly different from zero

indicates probable identification.2 Thus, phi ratios will be very

important in deciding which of the ZSLS estimates to use. The esti-

mates treating both inputs and outputs as endogenous will be used if

their phi ratios are significant. Otherwise, the estimates treating

only the other outputs as endogenous will be used as the basis for

testing hypotheses.

A few words need to be said about the effects of using averages

instead of individual student data. If the production (and cost)

functions were linear, the effects would be straightforward. The

estimates would be unbiased. While heteroskedasticity would be

introduced, its effects would probably be quite small with so many

district observations. Even this problem could be eliminated, though,

simply by weighting the data for each district by /N, where N is the

number of individuals in the average.3 However, since the production

 

21bid., pp. 263-264.

3Brown and Saks ran both weighted and unweighted regressions in

preparing their paper, and found essentially no difference in the

results. Byron W. Brown and Daniel H. Saks, pp, pit,
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(and cost) functions are logarithmic, the econometric problems are quite

different. The functions fitted with average data are only approxi-

mations of the functions fitted with individual data, and they are

biased ones at that. That is, assuming E(u,) = 0, making estimates

with individual data unbiased, then for averages, E(ane 1) = lnN,

indicating a bias when using average data. The result of the bias

turns out to be predictable, though. One of the explanatory variables,

SIZE, is almost perfectly correlated with N (their correlation coef-

ficient is .9985), and will pick up the effect of the bias. So, while

not much should be made of the SIZE coefficient estimates, the other

coefficients should not be affected. Because of the complicated error

term, it is difficult to determine whether heteroskedasticity is, even

theoretically, introduced. If it is, the weighting scheme above is

not apt to be appropriate. Technically, heteroskedasticity would open

up the t-statistics to question. With so many district observations,

though, there is good reason to expect that its effects would be quite

small. Therefore, the problem will not be pursued further.4

Hypothesis one (pages 33-34) is that all the purchased inputs

have positive effects on all the outputs. Teachers per pupil and non-

teaching professionals per pupil are both purchased inputs. They are

represented in production function (4.4) by TEACH/PUP and NONTEACH/PUP,

respectively. Hypothesis one, then, requires that b, and b9, the
 

regression coefficients for these variables, both be positive in

 

4The author is indebted to Ronald Tracy and Thomas Chester for

their help with the econometric tests and problems of the last two.

paragraphs. The author, of course, is responsible for their final

interpretation.
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production function (4.4) and in the comparable production function
 

estimates for the other three outputs. Of course, hypothesis two is
 

that experience and additional education are also purchased. it

Hypothesis two is supported_(see previous section), hypothesis one
 

requires that AV EXPER and PCT MASTERS also have positive effects on
 

all outputs; b9 and b,| will also need to be positive in production
 

function estimates for the four outputs.
 

Hypothesis three is that a pay differential exists in favor

of males, but that there is no difference in productivity. The previous

section established a test for the first part--that a pay differential

exists in favor of males. The second part--that there is no difference

in productivity--can be tested with the production function estimates.

If this part of the hypothesis is correct, then variations in PCT MALE

should not be associated with variations in outputs. Thus, the second
 

part of hypothesis three will be supported if b5 is not significantly

different from zero for all four outputs.
 

The final "school input" in equation (4.4) is PCT ELEM. This

measure does not relate directly to the hypotheses on pages 33-35.

but is included to help correct for a deficiency of the data. Input

measures are averages over all grades. A district concentrating rela-

tively more of these inputs on the elementary grades should get more

fourth grade output than a district concentrating relatively more on

the upper grades. PCT ELEM represents the concentration on the ele-

mentary grades, and should be positively related to outputs. The

coefficient b6 should be positive.
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The major hypotheses of this study are that schools choose to

produce different outputs, consistent with community preferences, and

that it is this choice, not differential ability, that leads to the

large background effects on individual outputs. Since high SES and

PCT WHITE districts are predicted to emphasize intellectual goals

relatively more, hypothesis 4a is for them to appear more productive

in production functions including only intellectual outputs. COGNITIVE

SCORE and DESIRE TO DO WELL are the available intellectual output

measures. Thus, hypothesis 4a will be supported if d2 and d , for SES

and PCT WHITE, are both ,positive in production functionl4.3) with.

COGNITIVE SCORE as the only output, and if the same is true in the

comparable production function estimate with DESIRE TO DO WELL as the

only output. Hypothesis 4b is merely the converse of 4a; the same
 

districts emphasizing the intellectual outputs relatively more will

be emphasizing the other outputs relatively less. Thus, hypothesis 4b

will be supported if these same coefficients, d2 and p,, are negative

in the comparable_production function estimates for SELF PERCEPTION and

LIKING SCHOOL alone.
 

If the major hypotheses are correct, the results predicted by

hypotheses 4a and 4b are due to misspecification of the production

functions. Effects due to choice do not belong in a production

function, but enter because the form of equation (4.3) does not allow

the levels of the other outputs to enter. Thus, hypothesis 4c is that

background effects will become insignificant with the inclusion of all

outputs. Specifically, hypothesis 4c will be supported if d2 and p4,

for SES and PCT WHITE, are not significantly different from zero in
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the multiple output production function (4.4) and in the comparable
 

production function estimates, with the other outputs as the dependent ‘
 

variables.

For choice to be central, of course, the outputs cannot be

produced in fixed proportions--they must be substitutes. Hypothesis

4d specifies the relationships to be expected among the outputs. Since

COGNITIVE SCORE and DESIRE TO DO WELL are both intellectual outputs,

they may be complements in production and have positive effects in

each other's production functions; SELF PERCEPTION and LIKING SCHOOL

also may have positive effects on each other. In all other cases,

though, the outputs are hypothesized to be substitutes, and should

have negative effects in each other's production functions. Epr_

example, in production function (4.4) for COGNITIVE SCORE, hypothesis

4d will be supported if a,, for DESIRE TO DO WELL, is positive and a2

and a3, for SELF PERCEPTION and LIKING SCHOOL, are both negative.

All the hypotheses of the theory chapter have now been inter-

preted in terms of multiple output production function (4.4)--and the

comparable ones for the other three outputs--except hypotheses 4a and

4b, which relate to background effects in single output production

function (4.3)-~and the related ones for the other outputs. Indeed,

all the coefficients in equation (4.4) have been predicted, except d1

and d the coefficients for SIZE and SES SD. There are no p_priori
3!

hypotheses for these. As pointed out above, the SIZE coefficient is

likely to be biased in any case.
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Cost Function Estimation
 

The production function estimates suffer from a real weakness

in input data. A great many other inputs are purchased by districts,

for which data are simply not available. Cost function estimates have

a real advantage in terms of available data. Furthermore, as explained

in the theory chapter, cost functions provide the relevant constraint

on choice, anyway, allowing districts to substitute in a rational way

among inputs, depending on their Choice of outputs. Thus, cost

functions provide a better test of the major hypotheses than do the

production functions estimated above. The form of the cost function

will again be a generalized Cobb-Douglas, estimated by regressing the

log of expenditure per pupil on the logs of outputs and background

variables. Expenditure per pupil is represented by INSTR; background

variables include SAL as well as those in the production function

estimates. Each output will be treated, first, as the sole output in

the function. For COGNITIVE SCORE, for example, the function will be:

c d d d

INSTR. = c . [COG SCORE.1] - 15125.1- SES.2- SES $0.3
1 O 1 1 1 1

d4 d5 u,

o PCT WHITE, - SAL, 1 - e , (4.5)

estimated in log linear form. 2SLS instruments will be used for the

outputs; the same exogenous variables will be exCluded as before. Cost

functions of this form are best thought of as derived from the single

output production functions, at least for the purpose of testing the

major hypotheses.
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Next, a cost function will be estimated including all four of

the outputs. This joint output form will be:

C, C2 C

3 C4
- [COG SCORE, - DESIRE .INSTR, = C , ° SLF PERCEP, ° LIKING SCH, 1

D

d d d d d u.

. [SIZE,1- SES,2- SES 30,3- PCT MHITE,4- SAL,51 - e 1,

(4.6)

estimated again in log linear form with ZSLS instruments for all four

outputs. This form of the cost function is best thought of as derived

from the joint output production functions such as that estimated in

equation (4.4), at least for the purpose of testing the major hypotheses.

A comment is in order on the procedure of estimating production.

and cost functions independently of each other. Theoretically, the

cost function could be derived from the production functions and

efficiency conditions, if relative input prices were known. A major

impetus for using cost functions, though, is the fear that production

function estimates are inadequate. Thus, cost functions based on these

production function estimates would not be useful. The only way that

cost functions can serve as useful, independent tests of the major

hypotheses is if they are estimated independently of the production

functions.

Hypotheses 4a-4c can now be restated in terms of cost function

estimates. Since high SES and PCT WHITE districts are predicted to

emphasize intellectual goals relatively more, hypothesis 4a is for

such districts to appear more productive in cost functions including

only intellectual outputs. Appearing more productive in cost functions
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means having a negative effect on cost, for any given output level.

Thus, hypothesis 4a will be supported if dO and d,, for SES and PCT
 

WHITE, are both negative in cost function (4.5) with COGNITIVE SCORE

as the only output, and if the same is true in the comparable cost

function estimate, with DESIRE TO DO WELL as the only output. Again,
 

hypothesis 4b is merely the converse of 4a; the same districts

emphasizing the intellectual outputs relatively more will be empha-

sizing the other outputs relatively less. Thus, hypothesis 4b will
 

be supported if these same coefficients, d2 and d4, are positive in
 

the comparable cost function estimates for SELF PERCEPTION and LIKING
 

SCHOOL alone. But, if the major hypotheses are correct, the effects
 

predicted in 4a and 4b are due to having excluded the other outputs

from each of these cost functions. Hypothesis 4c is that that back-

ground effects will become insignificant with the inclusion of all

 

outputs. Specifically, hypothesis 4c will be supported if d2 and p4,

for SES and PCT WHITE, are not significantly different from zero in

the multiple output cost function (4.6),

The coefficients c,-c4, for the outputs in the cost function

(4.6), have a real significance as well. All the foregoing has assumed

that the four output measures do, in fact, represent outputs sought

by schools. Because of the weakness of the input data, even very poor

fits for their production functions will not be adequate to refute

that assumption. The cost function, though, provides a test. Economic

theory requires that an output sought by schools must bear a positive

relationship to expenditure. Thus, the assumption that all four of

these measures do represent outputs sought by schools will be supported
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if c,;p4 are all_positive. If any of these coefficients is negetive,
 

 

though, the correppondihg_measure must be rejected as an output sought

hypschoolg, at least at the margin.
 

As in the case of the production function estimates, there are

no p_ppiphi hypotheses for d, and d3, the coefficients for SIZE and

SES SO. 0n the other hand, d5, the coefficient for SAL,_can be pre-

dicted. SAL is included to represent price level variation among

districts. It need not be significant; price level variation among

districts may not be all that important. But if it is significant,

it must be positive. That is, higher prices must be associated with

higher costs, for any given output level. Thus, d5 must be zero or

positive in eguation t4.6). A negative coefficient would suggest
 

serious problems with the whole cost function estimate.

Summar

l. Hypothesis one is that all the purchased inputs have

positive effects on all the outputs. This hypothesis requires b1 and

p , for TEACH/PUP and NONTEACH/PUP, to be positive in multiple output

production function (4.4) and in the corresponding estimates for the

other outputs. Furthermore,_if hypothesis two is supported, b3 and b4, '

for AV EXPER and PCT MASTERS, must also be positive in these same

estimates.

2. Hypothesis two is that both experience and additional

education are, in fact, purchased attributes. This hypothesis requires

e, and a2, for AV EXPER and PCT MASTERS, to be positive in equation

(4.1),indicating_a positive effect on AV SAL.
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3. Hypothesis three is that a pay differential exists in favor

of males, but that there is no difference in productivity. The first

part is supported if a3, for PCT MALE,yis_positive in equation (4.l);
 

the second part is supported if b5,_for PCT MALE, is zero in multiple

output_production function (4,4)_and in the corresponding ones for
 

the other outputs.
 

4. The major hypotheses are that schools choose to prodUce

different outputs, consistent with community preferences, and that it

is this choice, not differential ability, that leads to the large

effects of background factors on individual outputs. In support of

these general hypotheses, the specific predictions are for:

a. coefficients do and d , for SES and PCT WHITE, to be
 

positive in single outputlproduction function (4.3) for COGNITIVE
 

SCORE, and in the corresponding estimate for DESIRE TO DO WELL; and

these same coefficients to be negative in single output cost function

(4.5) for COGNITIVE SCORE, and in the corresponding estimate for

DESIRE TO DO WELL;
 

b. these same coefficients to have the opposite signs from

those above in the correspondinglproduction and cost function estimates

for SELF PERCEPTION and LIKING SCHOOL alone;

c. these same coefficients to be zero in multiple output

production functionl4.4) and in the corresponding ones for the other

outputs, and in multiple output cost function (4.6l.

d. the a,'s, for the outputs, all to be negative in

multiple output production function (4,4) and related estimates,

except for those relating COGNITIVE SCORE with DESIRE TO DO WELL
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and those relating SELF PERCEPTION with LIKING SCHOOL; and the c,i§,

for the outputs, all to be_positive in multiple output cost function
 

(4.6).



 

 

and h

estin

ln ca

imp]

be c

And

ind

the

W491

the

C0ef



CHAPTER V

THE RESULTS

Introduction
 

Chapter IV has identified specific equations to be estimated,

and has predicted many of the coefficients. This chapter presents the

estimates, and examines them for consistency with these predictions. 1

In cases for which the results conflict with the predictions, the

implications of these differences will be explored. Again, it will

be convenient to refer to the foregoing summaries to identify hypotheses.

And again, this chapter closes with a restated summary, this time

indicating the results with respect to each hypothesis.

Determination of Purchased Attributes and

Estimation of SAL

 

 

The first step is to estimate equation (4.1) of the previous

chapter. The result is:

Av SAL. = 9194.05 + 27.92(AV EXPER, - 9.32) + 51.26(PCT MASTERS, - 21.65)

1 ( 1.72) (14.64)

-.13(PCT MALE, - 37.14) + 6,, R2 = .3116,

(-.O3) (5.1)

where i represents the individual district, the large parentheses contain

the differences from the mean and the t-statistic is given under each

coefficient. As predicted, the coefficients for AV EXPER and PCT MASTERS

68
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are both significant at, at least, the .05 level for a one-tailed test.

The one-tailed test is appropriate because of the e_priori expectation

that the coefficients, if significant, are positive. Thus, hypothesis
 

two, that eyperience and additional education are purchased attributes,
 

is immediately supported. In the subsequent tests of hypothesis one,
 

these two attributes, as well as teachers and nonteaching professionals

per pupil, constitute the purchased inputs that must have positive

effects on all outputs. Contrary to the first part of hypothesis

three, however, the coefficient for PCT MALE is not significantly

different from zero. Thus, the first_part of hypothesis three must
 

be rejected; there is no evidence for a wage differential between

male and female teachers, other things egual.

As explained previously, the foregoing estimates are potentially

biased upward, both because other teacher attributes are omitted, and

because of possible labor market disequilibria. Indeed, equation (5.1)

can be manipulated to show an average $5126 cost for one additional

masters' degree, total number of teachers constant. This is certainly

much too high. PCT MASTERS may be correlated with other attributes,

not included in the equation, like verbal ability and, especially,

other aspects of teacher training, which are also valued by schools.

Years of additional schooling would be an obvious example. Further-

more, 1969-71 represents a period in which the transition from a shortage

to a surplus of teachers may have made market disequilibria especially

important. Thus, it would be wrong to make too much of equation (5.1).

Its use is justified mainly as the best available method of approxi-

mating district price level. And in the process, it offers fairly
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strong evidence that AV EXPER and PCT MASTERS are being purchased and

that PCT MALE is not. These broad results, not the specific values,

are the important conclusions from equation (5.1).

The original regression, repeated without the significant

explanatory variable, gives:

AV SAL. = 9194.05 + 27.87(AV EXPER. - 9.32)

l ( 1.72) l

+ 51.27(PCT MASTERS, - 21.65) + 6,,

(mm)

R2 = .3116. (5.2)

SAL, then, is calculated for each district, i, as:

SAL, = AV SAL, - [27.87(AV EXPER, - 9.32)

+ 51.27(PCT MASTERS, - 21.65)]. (5.3)

Production Function Estimation

Tables 1-4 present estimates of the production functions. The

first columns give OLS estimates, each on the assumption that the

dependent variable is the sole output. Column one of Table l, for

example, gives the coefficients for equation (4.3) of the previous

chapter. The second columns give OLS estimates, this time including

the other outputs in each case as inputs. Thus, column two of Table 1

gives OLS estimates of the coefficients for equation (4.4). The final

columns give estimates of the coefficients for these same production

functions, including the other outputs in each case; ZSLS estimators

are used here, though, to represent the other outputs.
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As indicated in Chapter IV, the school inputs, as well as their

outputs, are determined endogenously. Thus, the production functions

were also estimated using ZSLS instruments for all but the background

factors (see Appendix, Tables Al-A4). The results changed greatly,

but with a general loss of significance. The phi ratios, indicating

identification, became insignificant. In the production function for

COGNITIVE SCORE, for example, the significance level for the phi ratio

is at least .0005 when 2SLS instruments are used only for the other

outputs. When 2SLS instruments were used for all but the background

factors, though, the significance level was only .751. The same effect

took place in the production functions for both DESIRE TO DO WELL and

SELF PERCEPTION. Only in the case of LIKING SCHOOL was the effect

reversed, reflecting mainly the low significance of the phi ratio in

either case. Thus, for LIKING SCHOOL, all the ZSLS estimates must

be considered somewhat suspect. In the other three cases, though,

the estimates with ZSLS instruments only for the outputs are clearly

superior and the others, with ZSLS instruments for all but background

factors, will not be treated further. While the counting requirements

for identification were satisfied, evidently there is, in fact, just

not enough independent information to support so many endogenous vari-

ables.

The important results, then, are the estimates of the pro-

duction functions given in Tables 1-4. The next few paragraphs describe

the specific estimates. The following discussion will examine these

results in the light of previous predictions. Purchased inputs and

PCT ELEM should be positively related to all outputs, so one-tailed



72

tests are appropriate. Effects of SES and PCT WHITE have been predicted

in each case, as have the interrelationships among outputs, so one-

tailed tests will be used for these too. Two-tailed tests will be

used for PCT MALE, SIZE and SES SD. In addition, for cases in which

the sign runs counter to expectation, the result will be assessed in

terms of whether it would have been significant according to a two-

tailed test. Differences between the first two columns and the third

will be used to infer the extent to which biases result from ignoring

multiple outputs, especially with respect to the relative importance

of background factors. Finally, the effects across equations of

specific inputs and background factors will be examined, along with

the trade-offs among outputs implied in the different production

functions.

Consider first (Table l) the OLS estimates of the production

function for COGNITIVE SCORE. AV EXPER has the greatest effect among

purchased inputs but both PCT MASTERS and TEACH/PUP also have signifi-

cant positive effects. Contrary to expectation, though, NONTEACH/PUP

shows a strong negative effect. The strong (negative) effect of PCT

MALE is also surprising. Among background factors, SES and PCT WHITE

both Show the predicted positive relationship to output; district SIZE

shows a negative effect. Among the other outputs, included in column

two, LIKING SCHOOL and SELF PERCEPTION both show positive rather than

negative relationships to COGNITIVE SCORE, but the relationships are

not significant at the .10 level.

The lower efficiency of the ZSLS method is reflected in the

generally lower t-statistics of column three; the coefficients, on



73

the other hand, are generally similar to those obtained through OLS.

The striking exceptions are for the attitude outputs themselves. The

coefficients for all three become much larger. DESIRE TO DO WELL now

shows the predicted positive relationship. LIKING SCHOOL also shows

a positive, and SELF PERCEPTION, a negative effect, but their t-values

are low. The changes in these coefficients reflect the existence of

other relationships involving the attitudes and the other explanatory

variables. These relationships should be captured in the other

production functions.

The OLS estimates for DESIRE TO DO WELL show PCT ELEM to be

the only school input with a significant positive effect. Contrary

to expectation, PCT MASTERS shows a strong negative effect. The

coefficient for PCT MALE is again negative, though this time it is

not quite significant. SES again shows the expected positive effect.

Surprisingly, the effect of PCT WHITE is negative. SIZE has a positive

influence in this case. Among the other outputs, LIKING SCHOOL shows

the expected negative relationship.

Again, the introduction of ZSLS estimators for the other out-

puts greatly increases the size of their coefficients. Both COGNITIVE

SCORE and LIKING SCHOOL Show the relationships predicted. And again,

while the t-statistics for the background and school variables generally

decline, the coefficients of most do not change much. The important

exception is SES. When the other relationships are allowed for, the

effect of SES becomes insignificant. This change, of course, is as

predicted.
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The OLS estimates for SELF PERCEPTION show PCT MALE and PCT

ELEM to have the only significant school effects, and both effects

are negative. PCT WHITE shows the predicted negative effect, but the

effect of SES is strongly positive. COGNITIVE SCORE is the only out-

put to be even marginally significant, and its sign is positive instead

of negative. A number of changes occur when ZSLS estimation is used.

The coefficient for PCT MASTERS becomes significant. The effect of

COGNITIVE SCORE becomes negative but insignificant. The coefficients

of both attitude measures increases greatly, though neither becomes

significant. Importantly, the rather substantial effect of PCT WHITE

disappears. Again, this change is as predicted.

In the OLS estimates for LIKING SCHOOL, AV EXPER shows the

proper relationship to output; NONTEACH/PUP and PCT ELEM show negative

effects. PCT WHITE has the predicted negative influence. Among the

other outputs, DESIRE TO DO WELL has the expected negative effect.

In this case, the ZSLS estimate shows no striking differences.

Hypothesis one, that all the purchased inputs have positive

effects on all outputs, must be rejected; clearly, the production

process is much more complex. The various inputs are related differ-
 

ently to each of the four outputs. TEACH/PUP has an effect only on

COGNITIVE SCORE. AV EXPER has a very strong effect on COGNITIVE

SCORE, but little effect elsewhere. PCT MASTERS is the one input to

show a pervasive influence across production functions. It has

significant positive effects on COGNITIVESCORE and SELF PERCEPTION,

but these are partially offset by negative effects on DESIRE TO DO

WELL and (marginally) LIKING SCHOOL. The implication is that the
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first two, and not the others, represent the goals stressed by teacher

education programs. PCT MASTERS is also the only input that actually

gains significance in the ZSLS estimates. Probably this result reflects

the tendency of its positive and negative effects simply to cancel out

in the OLS estimates.

NONTEACH/PUP, on the other hand, while not always Significant,

shows a consistently negative relationship to outputs. A purchased

input may have a negative relationship to some outputs, borne as a

cost for its positive effect on other outputs. PCT MASTERS, above,

shows this pattern. But it should not have a negative effect on all

outputs. Such a result implies that districts would have better not

purchased the input, at least at the margin. Perhaps the causation

is really the other way around. At least some of these nonteaching

professionals are remedial personnel who are concentrated in low out-

put districts in response to these low outputs.
 

The second part of hypothesis three, that there is no differ-

ence in productivity between male and female teachers, must also be

rejected. PCT MALE shows an across the board negative influence,

despite the fact, established earlier, that it (or its complement,

PCT FEMALE) is not an attribute for which schools pay. Perhaps there

are institutional reasons for this result. First of all, laws prevent

much discrimination in pay on the basis of sex. Of course, the con-

ventional wisdom is that these laws protect women, not men, from such

discrimination. In this case, it would have been in the school dis-

tricts' interest to have discriminated against men, because of their
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lower productivity. It seems unlikely, though, given past evidence,1

that the burden of such laws is to protect men from discrimination in

favor of women.

Secondly, men and women have traditionally been concentrated

at different levels, with women in the lower grades and men in the

upper grades. If high percentages of women really only indicate

school districts which concentrate on the lower grades, then certainly,

the districts with the lower grade emphasis should be the more produc-

tive of fourth grade outputs. But it was with this possibility in

mind that PCT ELEM was included, to represent lower grade emphasis

explicitly.

AS it happens, PCT MALE and PCT ELEM are only weakly correlated

(their simple correlation coefficient is -.l803) and they clearly

measure different qualities. To clarify their effects, though, each

production function was reestimated excluding, first PCT ELEM, then

PCT MALE and then both (see Appendix, Tables A5-A8). The relevant

t-statistics are low in most cases. For DESIRE TO DO WELL, though,

the effects are as would be expected. The positive effect of PCT

ELEM does offset what would, otherwise, have been a stronger negative

effect of PCT MALE. Apparently, PCT MALE would have picked up some

grade level emphasis, had PCT ELEM not been included. Likewise, PCT

ELEM would have picked up some of the effect of PCT MALE, had it not

been included. In the other production functions, though, the results

require a different interpretation. First of all, the effect of PCT

 

1For example, Levin, pp, pit,
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ELEM is negative, suggesting that a lower grade emphasis is actually

counterproductive of these outputs. Secondly, this negative effect

of PCT ELEM strengthens what would, otherwise, have been a weaker

negative effect of PCT MALE. That is, apparently, the differential

productivity between men and women would be even greater if women

were not concentrated in lower grades, where productivity is lower.

The negative effect that PCT ELEM exhibits in some cases is

counter to all expectation, and may be the result of having omitted

some other input. It is significantly negative in only one case.

The burden of the evidence, though, is that the PCT MALE effect is

real. Perhaps women do tend to be better teachers of young children.

Such a result is certainly conceivable. But, perhaps the difference

really reflects discrimination, not in schools, but in alternative

employment opportunities. As long as women are discriminated against

elsewhere, their opportunity costs as teachers will be lower. Schools

will tend to draw from among the most capable women; comparable men

will tend to go elsewhere. So, while sex discrimination did not Show

up where predicted, in the salary data for schools, such discrimination

in employment alternatives is probably responsible for the significance

of PCT MALE.

The question remains, of why schools would hire these less

productive men. The answer may lie in their Special effects on boys.

Patricia Cayo Sexton has argued that schools tend to be feminine

institutions, and that this accounts for the greater problem some

boys have in adjusting to them.2 She calls for more male teachers

 

2Sexton, _p, pit.
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at the lower levels to provide balance, and make schools into more

suitable places for boys. While she may carry the argument further

than would most educators, many would probably agree that there should

be some male teachers in the lower grades. There may be the tendency

to accept lower productivity, just to get some men in these positions.

Such an argument implies different production functions for boys and

girls. That is, while the men are less productive overall, they are.

actually more productive with at least some boys. It would be inter-

esting to test this idea by separating the production functions for

boys and girls, but the present data does not allow the identification

of output by sex.

Statistical significance aside, the coefficients for school

inputs are all quite small. The two largest school coefficients are

those for TEACH/PUP and AV EXPER in the production function for

COGNITIVE SCORE. A fifty per cent increase in AV EXPER would increase

COGNITIVE SCORE by about two per cent. An equivalent rise in TEACH/PUP

would raise COGNITIVE SCORE by about 1.27 per cent. Percentage changes

of this magnitude in any of the outputs are more important than they

may seem. For a district with the mean COGNITIVE SCORE of fifty-one,

a two per cent increase is a rise of about one point, or .4 standard’

deviations, and would have a very marked effect on its relative ranking.

According to Michigan Assessment calculations, a district with a mean

score of 51.0 was in the fiftieth percentile, while one with a 52.0

mean was in the sixty-seventh.3 Since the other outputs have comparable

 

3Local District Results: Michigan Educational Assessment Program

(Lansing: Michigan Department of Education, December 1971), pp. 58-81.
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means and standard deviations, a small percentage change would be

important for them too. A district with a 49.7 mean in SELF PERCEPTION,

for example, was in the fifty-first percentile, while one with 50.7

was in the seventy-fifth. Even by these standards, though, most of

the other input effects are very small. PCT MASTERS, while significant,

has no coefficient larger than .OOOO68. Even a doubling of this input

would change COGNITIVE SCORE by only .0066, and SELF PERCEPTION by

.0036 per cent.

By comparison, SES has especially large coefficients in the

production functions for COGNITIVE SCORE and SELF PERCEPTION. But

since SES is a normalized variable, with mean of 49.8 and standard

deviation of only 2.7, it is impossible even to consider percentage

changes of the magnitudes above. While school input values of fifty

and one hundred per cent above the mean are not only possible, but

observed, the maximum value of SES is only 6l.4--less than twenty-five

per cent above the mean. A change of only ten per cent for a mean

district would be extremely large. Of course, even a ten per cent

Change would change COGNITIVE SCORE by five, and SELF PERCEPTION by

2.7 per cent--still very strong effects. But its small variation

relative to other factors makes SES less dominant than a simple com-

parison of coefficients would suggest.

The effects of PCT WHITE are also potentially very great,

despite its somewhat smaller coefficients. The mean PCT WHITE is

95.27 per cent. There are eight districts, though, with less than

fifty per cent white, with one having only 11.81 per cent. For some

of these lowest districts, a one hundred per cent increase or more
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is conceivable, with a very substantial effect on COGNITIVE SCORE. Of

course, since the effects on DESIRE TO DO WELL and LIKING SCHOOL are ‘

negative, there will be corresponding losses in these outputs. Un-

fortunately, the potential bias in the coefficient for SIZE precludes

any comparable interpretation of its effects.

The effects of SES and PCT WHITE, of course, were the subject

of the major hypotheses, broken down into hypotheses 4a-4d. Hypotheses

4a and 4b can be considered together. Both SES and PCT WHITE were

predicted to have positive effects in single output production functions

for COGNITIVE SCORE and DESIRE TO DO WELL (4a), and negative effects in

single output production functions for SELF PERCEPTION and LIKING SCHOOL

(4b). For PCT WHITE, these predictions were really quite good. In

fact, its effect on DESIRE TO DO WELL is negative; the other effects

are as predicted. The difference for DESIRE TO DO WELL suggests that

communities with relatively more blacks value this output relatively

more, not less, as was hypothesized. The significance of this differ-

ence for the overall model, though, is minimal. The results still

support the view that communities choose among outputs, getting more

of some at the cost of getting less of others. For SES, on the other

hand, the results are much more damaging. SES has significant positive

effects on COGNITIVE SCORE, DESIRE TO DO WELL and SELF PERCEPTION and

it has no negative effects. In this case, the idea of a trade-off is

not supported; higher SES districts can have more of everything. Thus,

hypotheses 4a and 4b are supported for PCT WHITE, in all but one single

output production function. For SES, however, only 4a is supported;

there are no negative effects as required by hypothesis 4b.
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Hypothesis 4c, that SES and PCT WHITE have no effects in
 

production functions including all outputs, is Clearly refuted. In
 

two cases, substantial background effects do disappear as this hypothe-

sis requires. SES becomes insignificant in the production function for

DESIRE TO DO WELL; PCT WHITE drops out of the production function for

SELF PERCEPTION. These changes, though, represent the exceptions. The

substantial nature of the remaining background effects has already been

described.

The effects on COGNITIVE SCORE accord fairly well with the

results of previous studies. That is, the children in large, poor

and black districts tend to score the lowest. On the other hand,

their higher DESIRE TO DO WELL suggests that blacks consider education

to be a very important means of improving their lot. One would expect

this combination of high DESIRE TO DO WELL and low COGNITIVE SCORE to

cause other attitude problems, but blacks score no worse than whites

in SELF PERCEPTION, and actually score higher than whites in LIKING

SCHOOL. If problems arise with respect to these attitudes, it must

happen only in the higher grades. Or, perhaps “doing well" involves

comparisons only with one's immediate peers. Blacks may compete more

intensively--and enjoy doing so--irrespective of how their achievement '

level compares with that in other districts.

While most of the output coefficients are not significant, at

least their signs are consistent among equations. Most are related

positively, the exceptions being COGNITIVE SCORE with SELF PERCEPTION

and DESIRE TO DO SELL with LIKING SCHOOL. Hypothesis 4d predicted

more of the outputs to be substitutes. Specifically, COGNITIVE SCORE
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was predicted to be negatively related with LIKING SCHOOL, as was

DESIRE TO DO WELL with SELF PERCEPTION. Except in these two cases,
 

though, the relationships predicted in hypotheses 4d are supported.

The differences are not very important. The important result is that

negative relationships do exist among the outputs. These negative

relationships assure that districts do face trade-offs among the

outputs. That is, districts must choose between concentrating on

COGNITIVE SCORE or on SELF PERCEPTION, on DESIRE TO DO WELL or on'

LIKING SCHOOL.

These output relationships further complicate the background

effects. A rise of ten per cent in PCT WHITE would raise COGNITIVE

SCORE about .8 per cent directly, and lower DESIRE TO DO WELL and

LIKING SCHOOL by .7 and .4 per cent respectively. But these lowered

attitudes would have negative secondary effects on COGNITIVE SCORE,

and positive effects on each other, while the higher COGNITIVE SCORE

would have positive effects on both of the attitudes. Such compli-

cations even extend to SES, with its positive effects on both COGNITIVE

SCORE and SELF PERCEPTION, because these two outputs have negative

effects on each other.

Summarizing briefly, then, the production functions give, at

best, luke-warm support for the theory. Only occasionally do the

purchased inputs show the proper relationship to outputs. _The atti-

tude production functions are particularly weak in this respect. If

these attributes are, indeed, outputs, then clearly the relevant inputs

are missing. Furthermore, the estimates do not support the hypothesis

that background factors operate solely through choice. In two of the
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production functions the evidence suggests that some of the background

effect does reflect choice. In the case of DESIRE TO DO WELL, the

rather substantial SES effect vanished from the production function

when 2SLS estimation was used. The same happened to the PCT WHITE

effect on SELF PERCEPTION. But in every case, at least one background

factor remained significant. In the production function for COGNITIVE

SCORE--the output common to past studies--both SES and PCT WHITE

remained significant. Thus, while the production functions clearly

indicate the possibility--indeed, the necessity--of choice among

outputs, this choice does not account for all of the background

influence. Different community types do face different production

functions.

Cost Function Estimation
 

Cost function estimates have an advantage over production

function estimates in this case because they do not rely on the

suspect input data. They also provide valuable additional information.

It is important, of course, to know that different community types

face different production functions. But it is probably more important

to know whether these different communities can actually buy the same

combinations of outputs. This question is still not settled because

of the diversity of the background effects among the production

functions, and the possibilities for trade-offs among outputs. For

example, if districts with high PCT WHITE are better at producing

one output, but worse at producing others, are they better or worse

off? Clearly, the answer depends in part on the possibilities for
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trading off among outputs. The important trade-offs, though, are not

those in any one production function, involving, even at its best, just

the inputs relevant to a particular output. The important trade-offs

are those possible, assuming that districts also switch inputs in a

rational way. The multiple output cost function represents these

possibilities. Table 5 gives estimates of this cost function, as

well as those for each of the outputs individually. I

Hypothesis 4d, for all the output coefficients to be positive,

is crucial to the interpretation of these results, and will be con-

sidered first. The coefficient of LIKING SCHOOL does not satisfy
 

hypothesis 4d and, thus, LIKING SCHOOL must be rejected as an output
 

sought by schools at the margin. The production function for LIKING
 

SCHOOL was, in fact, the weakest of the four, but because of the possible

inadequacy of the input data, LIKING SCHOOL could not have been rejected

as an output on the basis of the production function estimate alone.

The negative relationship to expenditure, though, is definitely incon-

sistent with the requirements of economic theory. Schools could still

be producing it; that is, the total product could still be positive.

If so, it must be tied in production to other outputs which still have

positive marginal products, and which, apparently, are more highly

valued. To get more of these other outputs, then, schools have to

carry production into the area of negative marginal product for LIKING

SCHOOL. Schools could have had more LIKING SCHOOL with fewer resources.

The loss in LIKING SCHOOL represents an additional cost, borne for the

positive returns on the other outputs. Alternatively, of course,

schools may not be producing LIKING SCHOOL at all. In either case,
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it is not sought by schools at the margin. The results for the other
 

three outputs, on the other hand, are entirely consistent with hypothe-
 

915.94.

Hypotheses 4a and 4b were for SES and PCT WHITE to have negative

effects in the single output cost functions for COGNITIVE SCORE and

DESIRE TO DO WELL, and positive effects in the single output cost

function for SELF PERCEPTION. (From now on, estimates for LIKING

SCHOOL can be ignored.) Both SES and PCT WHITE show the predicted

effects in the case for COGNITIVE SCORE. In all other cases, though,

the coefficients are insignificant or have the wrong sign. Thus,

hypotheses 4a and 4b are generally not supported in single output

cost functions.
 

Hypothesis 4c, for background effects to disappear in the cost
 

fupction including_all outputs, is supported for PCT WHITE. In the
 

previous test of this hypothesis, using production functions, the

effects of PCT WHITE did not disappear as predicted. The sign of the

PCT WHITE coefficient, though, was positive for COGNITIVE SCORE and

negative for DESIRE TO DO WELL. It was not clear whether either high

or low PCT WHITE districts had an overall advantage. The implication

of the cost function result is that the two effects tend to cancel

out. Its effects in_production functions not withstanding, PCT WHITE

does not effect the cost to communities of these outputs.

hypothesis 4c is not supported for SES, though. SES shows a
 

significant negative effect in the multiple output cost function.

Again this result can be related to the results using production

functions. SES showed significant positive effects in two of the
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multiple output production functions. Since it showed no offsetting

negative effects, one would have been surprised if its effects had

cancelled out. The positive effects in the production functions, of

course, imply that fewer school inputs need to be bought, for any given

level of outputs. Thus, the positive effects in the production func-

tions are consistent with the negative effect exhibited in the cost

function.

As explained above, percentage differences in SES are fairly

small because of the way it is measured. The total spread, from 41.4

to 61.4, represents about forty per cent of the mean. Still, the

effect of SES is substantial. The cost of offsettinga one per cent

deficit in SES is a 2.09 per cent increase in expenditures per pupil.

This cost in dollars obviously depends on the expenditure level used

as the base. Perhaps the most logical choice for a point of comparison

is a hypothetical district of mean SES and mean expenditures. The

lowest SES district would need $660 per pupil--about $172, or thirty-

five per cent more than the mean of $488--in order for it to face the

same output opportunities as the mean SES district with mean expendi-

tures. The highest SES district, on the other hand, would need only

$250 per pupil--about $238, or forty-nine per cent less than the mean

of $488--in order to have these same opportunities. The adjustment

is equal to plus or minus .0209 ($488), for each per cent that a'

district's SES is below or above the mean. Since the great majority

of districts are well within five points (ten per cent) of the mean

SES, though, adjustments of as much as $100 per pupil would be quite

rare.
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Effects of this magnitude do not support the contention that

society is helpless in the face of overriding background effects.

State school aid already varies from $18.68 to $562.90 per pupil.

Federal revenue, in the form of ESEA aid as well as other federal

programs, ranges from zero to $390.90 per pupil. Such variations,

if applied to SES, could entirely compensate for differences in SES.

At present, of course, state aid is determined by the state equalized

valuation, or wealth, of a community. Such aid recognizes that facing

the same cost curve does not assure equality. It would be one thing

for communities to buy different amounts of education because of

different subjective valuations of education relative to other goods.

But wealthier districts can buy more education along with more of all

other goods. The state aid formula is an attempt to allow poorer

districts to buy the amount of education that they would have bought,

had they been wealthier. Such a concern for the effects of wealth

is completely legitimate, but it fails to deal with the additional

effects of SES. Districts with lower SES levels actually face higher

costs for any given amount of education. Intuitively, one might

expect SES and state equalized valuation per pupil to be strongly

correlated, but, in fact, they are not. Their correlation coefficient

is only .08854. State aid is only weakly correlated with SES (-.l9067).

Federal revenues do only slightly better in compensating for SES.

Clearly, if all districts are to face the same output opportunities,

school aid formulas should be revised to reflect SES as well as

wealth.
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The cost function estimates also tend to refute the contention

that the marginal products of schools are very nearly zero. The cost

of raising the mean district's COGNITIVE SCORE from 51.0 to 53.5--a

rise of one full standard deviation--is about a 13.5 per cent rise in

expenditures. Based on a mean of $488, that comes to about $66 per

pupil. The cost of raising the mean district's SELF PERCEPTION from

49.7 to 51.4--again a rise of one standard deviation-~is only a 10.2

per cent rise in expenditures, or about $50 per pupil. A comparable

rise in DESIRE TO DO WELL, from 49.3 to 51.2, costs 26.6 per cent of

expenditures, or about $130 per pupil. The ability of schools to

produce these outputs is clearly quite substantial, or these costs

would be much higher. Of course, the production function estimates

showed no input effects of this magnitude. Thus, these cost function

estimates tend to further support the suspicion that the input variables

in the production functions do not adequately represent the effects of

schools.

Finally, these relative costs also indicate the trade-offs

among outputs. The trade-off between COGNITIVE SCORE and SELF PERCEPTION,

for example, is fairly even. A one per cent decrease in SELF PERCEPTION

buys a little more than a one per cent increase in COGNITIVE SCORE. But

Since the variation in COGNITIVE SCORE is greater, one per cent changes

are really not equivalent. A one standard deviation deCrease in SELF

PERCEPTION buys about three-fourths of a standard deviation in COGNITIVE

SCORE. DESIRE TO DO WELL, on the other hand, is much more costly. It

takes more than a two per cent decrease in either of the others to

raise DESIRE TO DO WELL by one per cent. Clearly, a district that
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considered DESIRE TO DO WELL to be a high priority would be at a rela-

tive disadvantage, and might end up with little in the way of other

outputs.

Summary

1. Hypothesis one was that all the purchased inputs have

positive effects on all the outputs. This hypothesis was not supported
 

in the production function estimates; the production process is clearly

much more complex. TEACH/PUP and AV EXPER have effects only on
 

COGNITIVE SCORE. PCT MASTERS has both positive and negative effects.

Quite unaccountably, NONTEACH/PUP has only negative effects. These

rather spotty results, and the small size of even the significant

coefficients suggest that the purchased input measures may not ade-

quately represent the effects of schools.

2. Hypothesis two was that both experience and additional

education are, in fact, purchased attributes. This hypothesis was
 

supported in the regression of AV SAL on teacher attributes.

3. Hypothesis three was that a pay differential exists in

favor of males, but that there is no difference in productivity. Bpth,

parts of this hypothesis were rejected; women are paid the same amount

as men, but women are more productive. This result may reflect dis-

crimination against women in employment alternatives, which results in

relatively more qualified women becoming teachers.

4. The major hypotheses were that schools choose to produce

different outputs, consistent with community preferences, and that

it is this choice, not differential ability, that leads to the large
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effects of background factors on individual outputs. In support of

these general hypotheses, the specific predictions were for the fol-

lowing results.

a. Coefficients for SES and PCT WHITE were to be positive

in single output production functions for COGNITIVE SCORE and DESIRE

TO DO WELL, and negative in single output cost functions for these

same outputs. SES showed the predicted effects in all cases but one,
 

in which it was insignificant. PCT WHITE showed the predicted effects
  

for COGNITIVE SCORE; it showed the opposite effects for DESIRE TO DO

WELL except in one case, in which it was insignificant.
 

b. These same coefficients were to have the opposite signs

from those above in the corresponding production and cost functions for

SELF PERCEPTION and LIKING SCHOOL. PCT WHITE showed the_predicted
 

effects in production, but not cost functions; SESlgenerally failed

to support thelprediction. The failure, especially of SES, to support
 

this prediction weakens the argument that communities are simply

choosing among outputs, and getting more of some at the cost of

getting less of others.

c. These same coefficients were to be zero in multiple

output production and cost functions. The effects disappeared from

production functions in only two cases. SES retained its positive
 

effect in two cases; PCT WHITE retained itslpositive effect in one,

and its negative effect in two others. The effect of PCT WHITE did
 

disappear from the cost function. Its effects in production functions
 

not withstanding, PCT WHITE does not effect the cost to communities

of these outputs. Apparently, the opposing effects of PCT WHITE in
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the production functions cancel out. The effect of SES, however,
 

did not disappear from the cost function. Its negative effect in
 

the cost function is consistent with its positive effects in the

production functions. While its effect on cost is substantial, though,

it could be offset with state aid of approximately the present magni-

tude.

d. Output coefficients were to be generally negative in

production functions, and, in all cases, positive in the cost function.

The production function coefficients were more positive than expected,

but enough were negative to assure that districts do face trade-offs

among outputs. LIKING SCHOOL showed a negative relationship to cost
 

and had to be rejected as an output sought by schools at the margin.

The other three outputs showed the proper relationship to cost.

Furthermore, the cost function coefficients indicate a much stronger

school effect than found in production function estimates, suggesting

again that the school input measures are not really adequate.
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TABLE l.--Production Function Estimates: ln(COGNITIVE SCORE) as the

Dependent Variable. -

 

 

OLS OLS 2SLS

ln(CONSTANT) 1.643896 1.257442 -.687628

ln(DESIRE TO DO WELL) -.013715 .44027O++

( - 33) ( 1.97)

ln(SELF PERCEPTION) .064188 -.258l90

( 1.32) (-1.01)

ln(LIKING SCHOOL) .061323 .406949

( 1.53) ( 1.11)

ln(TEACH/PUP) .02688611 .026574TT .025472+

( 1.82) ( 1.80) ( 1.44)

ln(NONTEACH/PUP) -.OOOO41** -.OOOO38** -.000025

(-2.89) (-2.71) (-l.18)

ln(AV EXPER) .043289TT .O42166TT .O41854ii

( 7.73) ( 7.50) ( 5.35)

1n(PCT MASTERS) .OOOO37++ .OOOO35++ .OOOO66++

( 1.86) ( 1.76) ( 2.41)

1n(PCT MALE) -.000157** -.OOOl49** -.000120*

(-2.93) (-2.78) (-l.64)

1n(PCT ELEM) -.OO7015 -.OO4367 -.0126l9

( - 60) ( - 37) ( -.80)

ln(SIZE) -.OO4855** -.OO4912** -.OO6254**

(-2.51) (-2.52) (-2 39)

1n(SES) .52939111 .512414++ .515578**

(14.74) (13.44) ( 6.43)

1n(SES SO) -.002906 -.OO3312 .OO386O

( -.20) ( -.23) ( .21)

1n(PCT WHITE) .06148911 .06330111 .084018**

( 6.22) ( 6.26) ( 4.49)

R2 .5291 .5332 [<.0005]
 

Coefficients represent elasticites; their t-values are in parentheses.

i and it indicate significance at the .l and .05 levels for a one-tailed

test. * and ** indicate significance at the .1 and .05 levels for a two-

tailed test. N = 519. The phi ratio significance level is in brackets.
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TABLE 2.--Production Function Estimates: ln(DESIRE TO DO WELL) as the

Dependent Variable.

 

 

 

OLS OLS 2SLS

ln(CONSTANT) 3.494285 3.738929 5.502363

ln(COGNITIVE SCORE) -.015813 .261823i

( -.33) ( 1.33)

ln(SELF PERCEPTION) .054233 .235023

( 1.03) ( .81)

ln(LIKING SCHOOL) -.098875+i -.812096i+

(-2 31) (-2.22)

ln(TEACH/PUP) .002356 .002896' -.OO3151

( 1.15) ( .18) (-15),

ln(NONTEACH/PUP) - 000015 - 000018 -.000026

(-1.01) (-1.20) (-1.10)

ln(AV EXPER) -.005708 -.004027 -.007943

( -.95) ( -.63) ( -.64)

1n(PCT MASTERS) —.000052** -.000053** -.OOOO68**

(-2.45) (-2.48) (-2.37)

1n(PCT MALE) -.OOOO89 -.000091 -.OOOO68

(-1.54) (-1.58) ( -.79)

1n(PCT ELEM) .0170721 .Ol6321+ .009317

( 1.35) ( 1.29) ( .51)

1n(SIZE) .005484** .005184** .005503*

( 2.63) ( 2.47) ( 1.89)

1n(SES) .126955ii .127168ii -.027519

( 3.29) ( 2.68) ( -.19)

1n(SES SD) .004807 .002752 -.007239

( .31) ( .18) ( -.35)

1n(PCT WHITE) -.042301** -.O42426** -.071094**

(-3.97) (-3.82) (-3.58)

R2 .1024 .1137 [.136]
 

Coefficients represent elasticities; their t-values are in parentheses.

t and Ti indicate significance at the .l and .05 levels for a one-tailed

test. * and ** indicate significance at the .l and .05 levels for a two-

tailed test. N = 519. The phi ratio significance level is in brackets.
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TABLE 3.--Production Function Estimates: ln(SELF PERCEPTION) as the

Dependent Variable.

  - ----.~.-.—~.- .- . . 4 - - - _. — - . -» __ ..-.—__ " -o—-——.—._ .-.._._ .. ._ ._.—___-__

- ——_——~-._- ----- _ . .- ---. . - < __-.-._—--—- .—

 

OLS OLS ZSLS

1n(CONSTANT) 3.054136 2.746038 1.539194

ln(COGNITIVE SCORE) .053160 -.126684

( 1.32) ( -.86)

ln(DESIRE TO 00 WELL) .038955 .193912

( 1.03) ( 1.02)

ln(LIKING SCHOOL) .021764 .269032

( .60) ( .90)

ln(TEACH/PUP) .002790 .001210 .005014

( .21) ( .09) ( .34)

ln(NONTEACH/PUP) -.000011 -.000007 -.000005

( -.84) ( -.56) ( -.29)

1n(Av EXPER) .004360 .002010 .007597

( .86) ( .37) ( .86)

1n(PCT MASTERS) .000021 .000021 '.000036i

( 1.14) ( 1.14) ( 1.54)

1n(PCT MALE) -.OOOO87* -.000074 -.OOOO76

{-1.79) (-1 50) (-1.26)

1n(PCT ELEM) -.020612* -.020518* -.020029

(-1.93) (-1.92) (-l.62)

ln(SIZE) .002763 .002824 .001284

( 1.57) ( 1.58) ( .55)

1n(SES) .243068** .208874** .271847**

( 7.45) ( 5.31) ( 3.28)

1n(SES SD) .017559 .017758 .019134

( 1.33) ( 1.34) ( 1 32)

1n(PCT WHITE) -.017490++ -.01866O++ .004070

(-1.95) (-l.96) ( .21)

R2 .1631 .1682 [.0081

 

 

Coefficients represent elasticities; their t-values are in parentheses.

i and if indicate significance at the .l and .05 levels for a one-tailed

test. * and ** indicate significance at the .l and .05 levels for a two-

tailed test. N = 519. The phi ratio significance level is in brackets.
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TABLE 4 --Production Function Estimates: ln(LIKING SCHOOL) as the

Dependent Variable.

 .u.-—_.__—-.L._ . -_- -i _

mn-.-mw--v-~-- ——.——..

~m..._. - -

.IO-fi—‘w ~u..- ». .—

ZSLS-
 

OLS OLS

1n(CONSTANT) 3.886583 4.032282 4.467704

ln(COGNITIVE SCORE) .075351 .097393

( 1.53) ( .57)

ln(DESIRE TO 00 WELL) -.105369++ -.326819i+

(-2.31) (-1.69)

ln(SELF PERCEPTION) .032291 .131223

( .60) ( .54)

ln(TEACH/PUP) .002694 .000826 .000479

( .16) ( .05) ( .03)

ln(NONTEACH/PUP) -.000029* -.000027* -.000029

(-l.86) (-1.74) (-l.63)

ln(AV EXPER) .012466Tt .OO8462T .005812

( 2.00) ( 1.29) ( .57)

1n(PCT MASTERS) —.000002 -.000011 -.000025

( -.09) ( -.50) ( -.94)

1n(PCT MALE) -.000050 —.000045 -.000052

( -.84) ( -.75) ( -.74)

1n(PCT ELEM) -.017775 -.Ol4782 -.OO8808

(-1.36) (-1.13) ( -.59)

ln(SIZE) -.000742 .000112 .001160

( -.34) ( .05) ( .43)

1n(SES) .050805 .016443 .008842

( 1.27) ( .33) ( .07)

1n(SES SO) -.OlO689 -.010530 -.011139+

( -.66) ( -.65) ( -.65)

1n(PCT WHITE) -.020692+i -.029218++ -.038211**

(-1.88) (-2.53) (-2.05)

R2 .0363 .0517 [.5501
 

Coefficients represent elasticities; their t-values are in parentheses.

t and +1 indicate significance at the .l and .05 levels for a one-tailed

test. * and ** indicate significance at the .l and .05 levels for a two-

tailed t8st. N = 519. The phi ratio significance level is in brackets.
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TABLE 5.--Cost Function Estimates: ln(INSTR) as the Dependent Variable.

1 2 3 4 5

 

1n(CONSTANT) -3.938645 -25.433859 -7.766367 7.136692 -29.205934

 

ln(COG SCORE) 2.91736ZTT 2,696233ii

( 5.59) (.2.34)

ln(DESIRE...) 7.863875TT 7.00206lii

( 5.45) ( 4.32)

ln(SLF PERCEP) 3.186247TT 3.012350i

(3.11) (1.43)

ln(LIKING SCH) -l.302347 -l.867227

(-l.23) ( -.66)

ln(SIZE) .O68746** .016194 .041255** .O45004** .O30707

( 7.22) ( .94) ( 4.65) ( 5.68) ( 1.53)

1n(SES) -.704845+i -.158318 .021034 .8745821i -2.092896**

(-2.21) ( -.44) ( .07) ( 5.50) (-2.55)

1n(SES SD) .052300 -.OO7192 -.035780 - 014074 -.O3l251

( .75) ( -.O6) ( -.51) ( -.22) ( -.22)

1n(PCT WHITE) -.39345811 .103938 -.l76824** -.268834** -.O62005

(-7.26) ( .97) (-3.51) (-5.60) ( -.36)

ln(SAL) .2793301i .110498 .217501ii .17852011 .146263

( 3.74) ( .79) ( 2.97) ( 2.55) ( .95)

Phi ratio

signif. level [<.0005] [.116] [<.0005] [<.0005] [.442]

 

Coefficients represent elasticities; their t-values are in parentheses.

i and ti indicate significance at the .1 and .05 levels for a one-tailed

test. * and ** indicate significance at the .l and .05 levels for a two-

tailed test. N = 519. ZSLS instruments were used for all outputs.



CHAPTER VI

AN EXTENSION USING INTERACTION TERMS

Production Function Estimates with

Interaction Terms

 

 

The preceding chapter found some evidence for the idea that

background effects work through the choices made by different dis-

trict types. It showed that only SES had a significant impact on

the options open to districts, as represented in the cost function.

However, the evidence did not support the hypothesis that background

effects operate solely through choice. At least one background factor

remained significant in each production function.

These results, of course, all assume a particular form of the

production function. Specifically, the background factors were

assumed to have effects, separable from the effects of schools. They

were allowed only to shift up and down the production functions for

schools. Some researchers have argued, though, that children from

different backgrounds will react differently to the same school inputs.1

Such an argument implies that the school input coefficients will them-

selves be different for different community types. This hypothesis

is worth testing, especially in view of the preceding results, that

background effects cannot be explained solely through choice.

 

1For example, see: Eric Hanushek, "Teacher Characteristics and

Gains in Student Achievement: Estimation Using Micro Data,” American

tpphomic Review, 61 (May, 1971), pp. 280-288; Michelson, pp, pit,
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The production functions will be modified so that each school

input elasticity includes what amounts to a slope coefficient for

each of the background factors. The background factors will be

retained in separate intercept terms as well. The production function

for COGNITIVE SCORE, for example, becomes:

a3
a a

1 2- LIKING SCH, 1' [DESIRE . . ., ° SLF PERCEPI

SES SD, + b

COG SCORE, = a0

(b + b SIZE, + b SES, + b PCT WHITE,)

[TEACH/PUP,
10 11 12 13 14

(b + b SES SD, + b PCT WHITE,)

NONTEACH/PUP,
24

SIZE, + b 23SES, + b
20 21 22

(b + b SES. + b SES SD. + b PCT WHITE.)

PCT ELEM, 6O 61 1 1 164 1
SIZE, + b 63

62

d, (12 d3 d4 u,

[SIZE, - SES, - SES SD, - PCT WHITE, ] ° e ; (6.1)

If only the intercept terms in the school input elasticities (b,0, b20’

. , b60) are different from zero, this production function reduces

to the previous one. If some of the Slope coefficients are nonzero,

though, the school input effects will, themselves, depend on the type

of district. Taking logs and simplifying, the equation to be estimated

by 2SLS is:

ln(COG SCORE,) =

1n(a0) + [a,1n(DESIRE . . .,) + 621n(SLF PERCEP,) + a31n(LIKING SCH,)1

+ [b101n(TEACH/PUP,) + b,,SIZE,1n(TEACH/PUP,)

+ . . . + b PCT WHITE,1n(TEACH/PUP,)
14
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+ b 1n(NONTCH/PUP,) + b SIZE,1n(NONTCH/PUP,)
20 21

+ . . . + b PCT WHITE,1n(NONTCH/PUP,)
24

+ b 1n(PCT ELEM,) + b SIZE,1n(PCT ELEM,)
6O 61

+ . . . + b PCT WHITE,1n(PCT ELEM,)]
64

+ [d,ln(SIZE,) + d21n(SES,) + d3ln(SES $0,)

+ d41n(PCT WHITE,)] + u,. (6.2)

The interaction terms, each consisting of a background variable multiplied

by the log of a school input variable, were calculated for each district.

Their coefficients represent the slope coefficients in the school input

elasticities. If significant, these interaction coefficients support
 

the hypothesis that school inputs have different effects in different

types Of districts.
 

The results are reported in Tables 6-9. The first columns

repeat the previous estimates, without interactions, for purposes of

comparison. Columns two through six present the new estimates, with

columns three through six giving the interaction coefficients. In the

production function for COGNITIVE SCORE, for example, the coefficient

for SESln(NONTEACH/PUP) is .OOOOl7. It is an estimate that any rise

of one point in SES would raise the NONTEACH/PUP elasticity in the

production of COGNITIVE SCORE by .000017. While the product of the

interaction coefficient and the background measure is invariant to

scale, the coefficient by itself is not. To avoid scaling problems,
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SIZE is divided by 1000 for all interactions, making its interaction

coefficients 1000 times as large as they wOuld otherwise have been.

The size and variation of these background measures must be kept in

mind when assessing the impact of the interactions.

The inclusion of interactions requires a couple of changes in

the interpretation of the ordinary input coefficients. First, the

previous hypotheses about total input effects do not translate into

hypotheses about ordinary input and interaction coefficients. Thus,

two-tailed tests of significance are now necessary for all input

related coefficients--even those for which one-tailed tests were

appropriate before. Secondly, the economic meaning of the ordinary

input coefficients is considerably diminished. The previous coeffi-

cients represented the total input elasticities for all districts;

the new coefficients represent extrapolations of these input elastici-

ties, for a district with zero students, zero SES, etc. One must

specify meaningful background characteristics before one can calculate

meaningful total input elasticities, and the elasticities obtained will

depend on the characteristics chosen.

Obviously, some very important changes take place with the

addition of these interaction terms. Consider, first, the production

function for COGNITIVE SCORE. The three highly significant background

effect terms all become smaller, and only PCT WHITE remains significant

at the .10 level. These factors seem to have their effects, instead,

through their interactions with school inputs. Both SIZE and PCT WHITE

have positive effects on the productivity of NONTEACH/PUP, and negative

effects on the productivity of PCT MASTERS. SES has positive effects
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on the productivities of both NONTEACH/PUP and PCT MALE. Apparently

it was these effects that caused the background terms to be signifi-

cant in the absence of interaction terms. The effect on SES SD is

quite different. Though still not quite significant, its effect

becomes very much stronger. Several of its interaction terms also

approach significance. Some of these effects must have tended to

cancel out in the previous estimates.

Looking to the effects of inputs, both TEACH/PUP and AV EXPER

lose their significance with the introduction of interaction terms.

Since TEACH/PUP was previously only marginally significant (for a one-

tailed test), its loss of significance is not entirely unexpected. But

AV EXPER was previously the most significant input, so its loss of

significance is more surprising. Especially in this latter case, the

loss of significance probably results from Spreading the total input

effect so evenly over a number of variables that no one of them is

significant. One suspects that an F-statistic would show that the

total AV EXPER effect, of the ordinary input coefficient plus the

four interaction coefficients, is still significant. Unfortunately,

though, F-Statistics are not available because of the way ZSLS

estimates are calculated.

Perhaps the most striking Change among the input effects

occurs for NONTEACH/PUP. Four of its five coefficients are now ’

significant. Taken together, they indicate a strong negative effect

for small, low SES and black districts. For a district with mean

background characteristics, though, the effect becomes positive

(.000058), and for large, high SES and white districts, the positive
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effect is substantial. Nonteaching professionals are staff specialists

of various sorts. The more students in a district, the more possibili-

ties exist for staff specialization. Thus, NONTEACH/PUP is one school

input with potential for economies with increased district size. The

strong positive interaction with SIZE suggests that such economies

are, in fact, realized.

The positive interactions with SES and PCT WHITE can be

explained in two general ways. The first explanation, suggested

originally, is that children from different backgrounds are reacting

differently to the same input. What is a productive input for high

SES, white children is actually counterproductive for low SES, black

children. These different reactions could result from the training

of such specialists, or from the backgrounds which these specialists,

themselves, represent. That is, if these nonteaching professionals

are overwhelmingly high SES whites, it would not be at all surprising

for them to be more productive with children of similar backgrounds.

A second explanation of these interactions must be considered

too. Perhaps the nonteaching professionals in different types of

districts are not really comparable. This possibility seems especially

important for NONTEACH/PUP, since nonteaching professionals can include

such a wide variety of personnel. Differences in the input, rather

than differences in the children, could cause these interactions. The

differences in the input could be caused, in turn, by differences in

the output preferences of communities. Indeed, these interactions

are consistent with the output preferences hypothesized in the

preceding chapters. That is, high SES and white districts tend to
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hire more of the nonteaching professionals oriented toward promoting

COGNITIVE SCORE, and fewer of the nonteaching professionals oriented

toward the other outputs.

The first explanation, then, would attribute these inter-

actions to differences in production relationships. The second would

attribute them, instead, to unmeasured differences in the input for

different community types, stemming, systematically, from their

different educational goals. The ambiguity is especially acute because

these interactions show the signs consistent with hypothesized output

preferences. Such consistency is not the rule in all cases, though.

PCT MASTERS shows negative interactions with both SIZE and PCT WHITE.

That is, while PCT MASTERS is a productive input for small, black

districts, it quickly becomes counterproductive as the size and

percentage of whites increase. The SIZE interaction suggests that,

while having ppme master's degree holders is useful in producing,

COGNITIVE SCORE, maintaining a particular percentage as the district

gets larger is not. The PCT WHITE interaction, however, suggests

either that blacks and whites respond differently to master's degree

holders, or that important unmeasured differences exist between the

master's degree holders in the two types of districts. In this

case, though, the interaction's negative sign is inconsistent with

hypothesized output preferences. White districts were hypothesized

to put relatively more emphasis on COGNITIVE SCORE. Thus, if the

interaction were indicating that white districts hire master's degree

holders who are more COGNITIVE SCORE oriented, in some manner, the

Sign of the interaction would have been positive. In this case, then,
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the more persuasive argument may be that a real production function

difference exists. Apparently, the training involved in the master's

degree is more worthwhile to teachers in their dealings with black,

than with white children, at least in terms of increasing COGNITIVE

SCORE.

The final interaction in the COGNITIVE SCORE production function

is that of PCT MALE with SES. Males can have negative effects relative

to females, for low SES districts. For high SES districts, though,

they have strong positive effects relative to females. Either low and

high SES children react very differently to male, as opposed to female

teachers, or there are some very important unmeasured differences in

the qualities of the males relative to the females, between the low

and high SES districts. The output preferences of low and high SES

districts are no help in this case since neither PCT MALE, nor its

complement, PCT FEMALE, is a purchased input. Certainly, high SES

districts are endeavoring to hire male teachers who support the

districts' goals, but they are looking for this same quality in their

female teachers. Thus, the greater relative effectiveness of males

in high, rather than low SES districts may also reflect a real pro-

duction function difference, based, perhaps, on different sex role

stereotypes prevalent in the different district types.

Turning to the production function for DESIRE TO DO WELL, the

effects of adding interactions are, in some respects, quite similar

to those which were observed for COGNITIVE SCORE. The previously

important background coefficients become insignificant. The effects

of SIZE again occur through its interactions with NONTEACH/PUP and
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PCT MASTERS, though their signs are reversed from the former case. SES

has an interaction effect with AV EXPER; the effects of PCT WHITE

disappear entirely. The effect of SES 50 again becomes much larger,

this time becoming significant by itself and through four of its

interactions. Apparently, heterogeneity increases the DESIRE TO DO

WELL of a district, both directly and, indirectly, by raising the

productivity of its school inputs.

The effects of inputs are best treated in groups. The

elasticities of TEACH/PUP, NONTEACH/PUP, PCT MALE and PCT ELEM all

depend on SES SD, and vary from negative for at least some homogeneous

districts, to strongly positive for other, highly heterogeneous ones.

These interactions almost certainly represent real production function

differences. There have been no hypotheses that the heterogeneity

of a district should affect its output preferences. Thus, there is

no reason to expect systematic unmeasured differences in these inputs

on the basis of heterogeneity. For some reason, school inputs in

heterogeneous districts are just more productive of DESIRE TO DO WELL.

NONTEACH/PUP and PCT MASTERS also Show interactions with SIZE.

These same two inputs showed SIZE interactions in the production

function for COGNITIVE SCORE, but in the opposite directions. NONTEACH/

PUP was described as being made up of a variety of specialists, sug-

gesting the potential for greater efficiency as the districts got

larger. That view was supported for COGNITIVE SCORE; it is not sup-

ported for DESIRE TO DO WELL. The greater efficiency of the larger

districts' nonteaching professionals in producing COGNITIVE SCORE is

offset by their lower efficiency in producing DESIRE TO DO WELL. The
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interaction for PCT MASTERS switches in the opposite direction.

Whereas master's degree holders in the larger districts were less

productive of COGNITIVE SCORE, they are more productive of DESIRE

TO DO WELL. Presumably these interactions with SIZE all represent

real production function effects. Since the signs change in opposite

directions, these effects are unlikely to reflect output preferences,

with large districts emphasizing one of the outputs more at the

expense of the other. There have been no hypotheses that the dis-

trict's size should affect its output preferences in any case. Little

can be said, though, as to why such production function effects should

be expected.

The final interaction in the DESIRE TO DO WELL production

function is that of AV EXPER with SES. Happily, this interaction

seems more plausible than some of the preceding ones. High SES

districts were hypothesized to emphasize this output, as well as

COGNITIVE SCORE. They may simply hire teachers whose experience is

oriented, in some manner, relatively more toward this output. Thus,

this interaction may result from the output preferences of high and

low SES districts. It could also represent real production function

differences. More experienced teachers will tend to be older, and

will tend to employ teaching techniques based on what has worked for

them in the past. These attributes could conceivably be more productive

with high, than with low SES children.

Less need be said about the other two production function

estimates. In the production function for SELF PERCEPTION, SES, the

only background factor to be significant previously, loses its
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Significance with the introduction of interactions. In addition,

only two interactions are significant--those of NONTEACH/PUP and PCT

MASTERS with SIZE. These are the same SIZE interactions that were

observed in the production functions for both COGNITIVE SCORE and

DESIRE TO DO WELL; their signs are the same as they were in the

COGNITIVE SCORE case. Nothing more can be added in this case to

what has already been said in the discussions of these other cases.

The production function for LIKING SCHOOL is included, too, for

completeness, but since this attitude has been eliminated as an out-

put sought by schools, it warrants no detailed examination.

Clearly, many of the individual interactions are hard to

interpret. Taking the estimates as a whole, though, some important

general results stand out. First of all, the school input effects

are much more complicated than originally assumed. Not only do school

input effects vary among outputs, they even vary for given outputs,

among districts with different background characteristics. While Some

of the SES and PCT WHITE interactions could really be reflecting

unmeasured differences in the inputs based on different output

preferences, most of the interactions probably reflect these real

differences in the production relationships among districts. Inputs

such as NONTEACH/PUP and PCT MALE no longer Show uniformly negative

effects. For some outputs in some types of districts, these inputs

can be quite productive. Conversely, those inputs that seemed most

productive before (such as AV EXPER for COGNITIVE SCORE), are actually

productive for only some districts.
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Secondly, the background factors are much less important, on

their own, than they were in previous estimates. SES SD is significant

in one production function; PCT WHITE is bearly significant in another.

The background coefficients that remained significant in the previous

multiple output production functions, did so not because of separable

background effects, but because the effects of specific school inputs

depend on the students' backgrounds. These interactions probably have

more to do with how a particular type of district should produce its

outputs, though, than with how much it will be able to produce.

Cost Function Estimates with Interaction Terms
 

The impact of interactions on the production function estimates

raises the question of whether such terms might have similar effects

on the cost function estimate. The output exponents in the cost

function can be expanded in the same manner as the school input

coefficients were in the production functions. Taking logs gives

an ordinary coefficient and interactions for each output. The

interaction terms, if significant, indicate that different district

types face different trade-offs among outputs.

The first problem is underidentification. Since the outputs

are endogenous, their interactions are too. There are not this many

excluded exogenous variables, though, so the interactions must be

entered in small groups. This procedure was followed, using ZSLS

instruments for the outputs, plus four interactions at a time. The

results, though, are clearly meaningless (see Appendix, Table A9);

apparently interactions do not belong in the cost function.



TABLE 6.--Production Function
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Without
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Estimate Using Interaction Terms:

the Dependent Variable.

T :*;:=x__——_t'zm_=:=-: 2.13:2: “

With Interactions

- ._.L..

ln(COGNITIVE SCORE) as

 

 

 

1n(CONSTANT) -.687628 3.558068

ln(DESIRE...) .440270it .217606

( 1.97) ( .95)

ln(SLF PERCEP) - 258190 -.35lO37+

(-1.01) (-1.49)

ln(LIKING SCH) .406949 .277779

( 1.11) ( .99) SIZE/1000 SES SES SD PCT WHITE

ln(TEACH/PUP) .025472t .366363 -.002054 -.002117 -.Ol9484 -.OOO7OO

( 1.44) ( .98) ( -.69) ( -.37) (-l.36) ( -.38)

ln(NONTCH/PUP) -.000025 -.ODl752** .OOOO32** .OOOOl7* -.000024 .OOOOll**

(-l.18) (-2.63) ( 2.59) ( 1.76) (-l.29) ( 2.27)

ln(AV EXPER) .04185411 .180218 -.001511 -.OOO685 -.OlOll6 -.OOOO6O

( 5.35) ( 1.04) ( - 99) ( -.21) (-1.27) ( -.O7)

1n(PCT MASTER) .00006611 .OO3851** -.OOO313* .OOOOl7 .OOOO36 -.000049**

( 2.41) ( 2.28) (-l.94) ( .56) ( 1.08) (-2.12)

1n(PCT MALE) -.OOOl20* -.219555* -.000001 .OO6020* -.OO7068 -.OOOl34

(-l.64) (-1.70) ( - OD) ( 1.92) (-l.49) ( -.l3)

1n(PCT ELEM) - 012619 .177102 -.000531 -.OO4081 .003916 -.000287

( -.80) ( .57) ( - 27) ( -.82) ( .33) ( -.l7)

ln(SIZE) -.OO6254** -.OD3642

(-2 39) ( -.95)

1n(SES) .515578** .023564

( 6.43) ( .03)

1n(SES SD) .003860 -.240988

( .21) (-l.46)

1n(PCT WHITE) .0840l8** .O61280*

( 4.49) ( 1.67)

Phi ratio

signif. level I .0005] (“.00051

The t-values are in parentheses.

i and it indicate significance at the .1 and .05 levels for a one-tailed test.

* and ** indicate significance at the .1 and .05 levels for a two-tailed test.

ZSLS instruments were used for all outputs.N : 519.
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TABLE 7.--Production Function Estimate Using Interaction Terms: ln(DESIRE TO DO WELL) as

the Dependent Variable.

 

:33“: :?:-'_:—===:.._*—== 8

 

Without With Interactions

.xtzrmzu 2 .:'J‘-‘_ 221—3.“. ' -:_-:_.-;7_:-=:_';—-::: =::-=*=m:; ;‘ .' - .“."

 

1n(CONSTANT) 5.502363 2.168019

  

ln(COG SCORE) .261823T .118737

( 1.33) ( .69)

ln(SLF PERCEP) .235023 .269288

( .81) ( 1.13)

ln(LIKING SCH) -.812096+T -.430331+

(-2 22) (-1.58) SIZE/lOOO SES SES so PCT WHITE

ln(TEACH/PUP) - 003151 -.773327** -.002584 .007437 .041239** .000620

( -.15) (-2.28) ( -.86) ( 1 33) ( 3.63) ( .33)

ln(NONTCH/PUP) -.000026 -.OOOO46 -.000025** .000003 .00006l** -.000006

(-1.10) ( -.06) (-1.96) ( .28) ( 4.54) (-1.23)

ln(AV EXPER) -.007943 -.118369 --.001195 .005088* -.004212 -.001088

( -.64) ( -.67) ( -.77) ( 1.64) ( - 51) (-1 39)

1n(PCT MASTER) -.OOOO68** -.000549 .000320** - 000008 -.000044 .000012

(~2.37) ( -.30) ( 2.06) ( -.26) (-1.32) ( .47)

1n(PCT MALE) -.OOOO68 -.225096* - 002910 .003531 .008596* .000098

( -.79) (-1.79) (-1.13). ( 1.08) ( 1.88) ( .09)

1n(PCT ELEM) .009317 -.l7l398 .000849 -.001207 .019598* .000703

( .51) ( -.54) ( .43) ( -.24) ( 1.77) ( .41)

ln(SIZE) .005503* .005972

( 1.89) ( 1.61)

1n(SES) -.027519 .267634

( -.19) ( .34)

1n(SES SD) -.007239 .304854*

( -.35) ( 1.94)

1n(PCT WHITE) -.071094** .012666

(-3.58) ( .33)

Phi ratio

signif. level [.136] [.036]

 

The t-values are in parentheses.

t and it indicate significance at the .1 and .05 levels for a one-tailed test.

* and ** indicate significance at the .l and .05 levels for a two-tailed test.

N = 519. ZSLS instruments were used for all outputs.
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TABLE 8.--Production Function Estimate Using Interaction Terms: ln(SELF PERCEPTION) as

the Dependent Variable.

 

.. —=x::~=: :“WH—zzra-zzz 1.1": ': ;..—.-:r.-;:.=-- : - — - '-'—-' --- -

With Interactions

 

 

1n(CONSTANT) 1.539194 4.883983

ln(COG SCORE) - 126684 -.l76l66

( -.86) (-1.19)

ln(DESIRE...) .193912 .247667

( 1.02) ( 1.24)

ln(LIKING SCH) .269032 .172885

( .90) ( .69) SIZE/1000 SES SES SD PCT WHITE

ln(TEACH/PHP) “1005014 _T037778" -.000220 :7001946_ -.005517 .001096

( .34) ( .11) ( -.O8) ( -.38) ( -.42) ( .68)

ln(NONTCH/PUP) -.000005 -.OOO620 .000021* .000007 -.000023 p.000005

( -.29) ( -.98) ( 1.88) ( .78) (-1.40) ( 1.03)

1n(Av EXPER) .007597 .137692 .000022 -.003494 -.002683 .000784

( .86) ( .90) ( .02) (-1.25) ( -.37) ( 1.13)

1n(PCT MASTER) .OOOO36i .OOO8lO -.000400** - 000001 .OOOO38 . -.000009

( 1.54) ( .51) (-3.25) ( -.04) ( 1.31) ( -.42)

1n(PCT MALE) -.OOOO76 -.040545 .OOOO63 .001465 -.OO4842 .000041

(-1.26) ( -.34) ( .27) ( .50) (-1.15) ( .04)

1n(PCT ELEM) -.020029 -.241827 -.OOO426 .003106 .003767 .000301

(-1 62) ( -.88) ( -.25) ( .71) ( .36) ( .20)

ln(SIZE) .001284 .OOO706

( .55) ( .20)

1n(SES) .271847** -.479689

( 3 28) ( -.71)

ln(SES SO) .019134 -.O6lO4O

( 1.32) ( -.41)

1n(PCT WHITE) .004070 .032833

( .21) ( .99)

Phi ratio

signif. level [.0081 [.0091

 -‘- _. H .
 

The t-values are in parentheses.

T and it indicate significance at the .l and .05 levels for a one-tailed test.

* and ** indicate significance at the .1 and .05 levels for a two-tailed test.

N = 519. 2SLS instruments were used for all outputs.
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TABLE 9.--Production Function Estimate Using Interaction Terms:

the Dependent Variable.

.7-.-..-. -_-..-.-- ..—_-. _____,... -- ---.-

.-..--.-._--------c.-----.-—---.--..---=._.-—-

Without With

 

'7:.:;......-—"' 2..”'.;'_.: =2 : '- ' ' - -

ln(LIKING SCHOOL) as

 

Interactions

1n(CONSTANT) 4 467704 4.883134

ln(COG SCORE) .097393 .101172

( .57) ( .57)

ln(DESIRE ..) -.326819++ -.287241

(-l.69) (-1.27)

ln(SLF PERCEP) .131223 .125473

( .54) ( .50) SIZE/1000 SES SES SD PCT WHITE

ln(TEACH/PUP) .000479' -.lO6657 -.000107 -.OOOO65 .014697 -.000139

( .03) {-.27) ( -.03) ( -.01) ( 1.00) ( -.07)

ln(NONTCH/PUP) -.000029 -.OOO615 -.000002 -.000001 .000044** .000003

(-l.63) ( -.83) ( -.13) ( -.05) ( 2.82) ( .48)

ln(AV EXPER) .005812 -.l95346 -.000214 .002797 .011275 -.OOO406

( .57) (—1.12) ( —.13) ( .85) ( 1.44) ( -.49)

1n(PCT MASTER) -.000025 -.OOO812 .000035 -.OOOOS6** -.OOOO67** .000042*

( - 94) ( -.43) ( .20) (-2.06) (-2.25) ( 1.88)

1n(PCT MALE) -.000052 - 101905 .000105 .000326 -.000479 .000987

( -.74) ( -.75) ( .04) ( .09) ( -.09) ( .94)

1n(PCT ELEM) -.OO8808 .097869 -.000090 -.000275 .000039 -.000978

( -.59) ( .30) ( -.04) ( -.05) ( .00) ( —.57)

ln(SIZE) .001160 -.000399

( .43) ( -.10)

1n(SES) .008842 -.298800

( .07) ( -.37)

1n(SES SD) -.011139 .211897

( -.65) ( 1.28)

1n(PCT WHITE) -.038211** .000131

(-2.05) ( .00)

Phi ratio

signif. level [.5501 [.249]

-‘

The t-values are in parentheses.

t and it indicate significance at the .1 and .05 levels for a one-tailed test.

* and ** indicate significance at the .1 and .05 levels for a two-tailed test.

ZSLS instruments were used for all outputs.N = 519.
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CHAPTER VII

SUMMARY AND CONCLUSION

Public education has traditionally held an important place in

American egalitarian philosophy, as a guarantor of social mobility. To

be effective in such a role, though, schools must be able to produce

this education, and indeed, to do so well enough to overcome the

disadvantages of lower class and black children. Thus, the impli-

cation of the Coleman report, that public schools are not effective

enough to overcome the effects of class and race, is most disturbing.

Because of the seriousness of this implication, much additional work

has been undertaken to confirm or deny Coleman's results. To date,

the weight of the evidence supports his findings.

This study has taken the position that such results are based

on inadequate models of schools. Most studies have assumed that

school output can be represented by a measure of cognitive achieve-

ment. Noncognitive outputs are either unimportant, or produced in

fixed proportions with the cognitive output. All community types

require the same output of their schools; some just succeed more than

others. Rejecting such a view of schools, this study has developed

a multiple output model of education. This model not only acknowledges

a wide spectrum of school outputs, not necessarily produced in fixed

proportions with cognitive achievement, but explicitly predicts that

different district types will choose to emphasize different outputs.
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Thus, for a given level of school inputs or expenditures, certain

district types will excel in the production of particular outputs by

choosing to sacrifice their other outputs.

The empirical work by Downey1 gives a basis for predicting

which types of districts will emphasize particular outputs. His

findings indicate that upper class, white communities will put the

greater emphasis on cognitive achievement, and other "intellectual”

outputs. Other community types will tend to emphasize other outputs

relatively more. Such results suggest a reason for the powerful

background effects, found in past studies, which has nothing to do

with the true effectiveness of schools. Since these studies have

measured only the cognitive output, that upper class, white districts

emphasize most, the upper class, white districts certainly should

appear to be more effective, even if all districts are, in fact,

equally able to produce all educational outputs.

The major hypotheses of this study, then, have been that

schools choose to produce different outputs, consistent with community

preferences, and that it is this choice, not differential ability,

that leads to the large effects of background factors on individual

outputs. The study has used data of the Michigan Educational Assess-

ment Program to test these hypotheses with a set of production and

cost relationships. In addition to "cognitive score," hypothesized

output measures included "desire to do well," "self perception" and

"liking school." The first two were predicted to represent "intellectual"

 

lDowney, pp, pit,
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outputs, emphasized more by upper class and white districts; the latter

two were predicted to be emphasized relatively more by lower class and

black districts.

Production function estimates should Show positive relation-

ships between purchased inputs and outputs sought by schools. This

requirement was generally satisfied for "cognitive score"; it was

generally not satisfied for the attitude outputs. Because of doubts

about the adequacy of the input data, though, these hypothesized out-

puts were not rejected on this basis. Cost function estimates should

show positive relationships between expenditures and outputs sought

by schools. This requirement was satisfied for all outputs except

"liking school,‘I which was therefore rejected as an output sought

by schools.

In support of the major hypotheses, a positive relationship)

was predicted between "intellectual" outputs and community background

factors of socioeconomic status and per cent white in production and

cost functions which improperly include only these outputs (as in

past studies). On the other hand, since choosing relatively more of

the "intellectual" implies choosing relatively less of the others,

a negative relationship was predicted between the other outputs and

these same background factors in production and cost functions which

improperly include only these outputs., Finally, these same background

effects were predicted to become insignificant in production and cost

functions properly including all outputs.

These predictions were partially supported for the per cent

white. This background measure had a positive effect only in the
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production function for "cognitive score"; in two other production

functions, its effect was negative. But only in one case did this

effect drop out with the inclusion of the other outputs. A positive

and a negative effect remained. The cost function indicated that

these two effects tend to cancel out; neither district type showed

a cost advantage with all outputs included. Yet the evidence remains

that differences in the production relationships do exist.

The predictions were rejected for socioeconomic status. This

measure had a positive effect in three production functions; it had

no countervailing, negative effects. In only one case did the effect

drop out with the inclusion of the other outputs. And its effect

remained significant in the multiple output cost function. For a

given expenditure level, higher socioeconomic status districts can

produce more of all outputs.

Because at least one background effect remained significant

in every production function, an extension was attempted, to define

these effects more precisely through the use of interactions. The

results were often difficult to interpret. It was the interactions,

though, rather than the pure background variables, that tended to

be significant. Backgrounds are important, then, not because of very

general differences in the abilities of different groups of children,

but because of very specific differences in their reactions to

particular inputs.

This study suggests certain areas in which further research

is essential. For example, the implicit assumption Of past studies,

that noncognitive outputs are produced in fixed proportions with
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cognitive achievement and can be ignored, is certainly refuted. Yet

the production function estimates for noncognitive outputs do little

more than express the present ignorance. Hopefully, the model developed

for this study will guide future research in this area. Educators

have been too willing to talk of general "effectiveness." They will

need to talk of effectiveness in the production of specific outputs.

They will need to identify the input differences between schools which

emphasize cognitive achievement and those which emphasize self

perception, or something else.

Likewise, the significance of interactions indicates the need

to better understand how characteristics of a student's background

affect his reactions to specific inputs. Perhaps with improved under-

standing, even the disadvantages of low socioeconomic status may be

largely mitigated. Without an understanding of these interactions,

attempts to use high socioeconomic status schools as models for

improving lower socioeconomic status schools may actually be counter-

productive.

Finally, a more general result of this study is the reassertion

of the normative aspects of education, and of its evaluation. With

only one output, schools can be evaluated entirely on technical

grounds. A better school is just a more efficient one. The simplicity

of this view accounts for its appeal. But it is an extremely un-

realistic view of the role that education plays in a complex society.

Once multiple outputs are recognized, of course, the definition Of a

good school is much less clear. Technical efficiency is still a
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valid concern. But two schools can both be technically efficient,

and still have very different outputs. In the final analysis, the

choice among outputs is essentially a value judgment.
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TABLE Al.--Production Function Estimate: ln(COGNITIVE SCORE) as the

Dependent Variable. The Effects of Using ZSLS Instruments for

all but Background Factors (2).

___._ “fl..-

1n(CONSTANT) -.687628 -.369874

ln(DESIRE TO DO WELL) .44027OTT 1.450260

( 1.97) ( 1.16)

ln(SELF PERCEPTION) -.258190 -1.647285+

(-1.01) (-1.28)

ln(LIKING SCHOOL) .406949 .092990

( 1 ll) ( .07)

ln(TEACH/PUP) .025472i -.l97698

( 1 44) ( -.68)

ln(NONTEACH/PUP) -.000025 -.OOO498

(-l.18) ( -.90)

ln(AV EXPER) .O41854++ .O97910f

( 5.35) ( 1.42)

1n(PCT MASTERS) .OOOO66TT .000531

( 2.41) ( 1.23)

1n(PCT MALE) -.000120* .000056

(-1.64) ( .14)

1n(PCT ELEM) -.012619 -.007712

( -.80) ( -.04)

ln(SIZE) -.OO6254** -.015057

(-2.39) ( - 88)

1n(SES) .515578** .905411**

( 6.43) ( 2.22)

1n(SES so) .OO386O .055689

( .21) ( .80)

1n(PCT WHITE) .084018** .078000

( 4 49) ( 1.48)

Phi ratio

signif. level [<.OOOS] [.751]

 

Coefficients represent elasticities; their t-values are in parentheses.

t and 1+ indicate significance at the .l and .05 levels for a one-tailed

test. * and ** indicate significance at the .l and .05 levels for a two-

tailed test. N = 519.
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TABLE A2.--Production Function Estimate:

Dependent Variable.

“—

1n(CONSTANT)

ln(COGNITIVE SCORE)

ln(SELF PERCEPTION)

ln(LIKING SCHOOL)

ln(TEACH/PUP)

ln(NONTEACH/PUP)

1n(AV EXPER)

1n(PCT MASTERS)

1n(PCT MALE)

1n(PCT ELEM)

ln(SIZE)

1n(SES)

1n(SES SD)

1n(PCT WHITE)

Phi ratio

signif. level
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5.502363

.261823i

( 1.33)

.235023

( .81)

-.812096i+

(-2.22)

-.003151

( -.15)

-.000026

(-1.10)

-.007943

( -.64)

-.000068**

(-2.37)

-.000068

( -.79)

.009317

( .51)

.005503*

( 1.89)

-.027519

( -.l9)

-.007239

( -.35)

-.071094**

{-3.58)

[.1361

1.298243

.361532

( .96)

.915264

( 1.44)

.011850

( .02)

.155950i

( 1.38)

.000284

( .95)

-.048360

(-l.15)

-.000299

(-l.43)

-.000007

( -.O3)

-.024914

( -.25)

.010928**

( 1.98)

-.412091

(-1.30)

-.030510

( -.78)

-.O32899

( -.85)

[.8401

ln(DESIRE TO DO WELL) as the

The Effects of Using ZSLS Instruments for

all but Background Factors (2).

ii

 

Coefficients represent elasticities; their t-values are in parentheses.

T and if indicate significance at the .l and .05 levels for a one-tailed

test. * and ** indicate significance at the .l and .05 levels for a two-

tailed test. N = 519.
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TABLE A3.--Production Function Estimate: ln(SELF PERCEPTION) as the

Dependent Variable. The Effects of Using ZSLS Instruments for

all but Background Factors (2).

— .—_.

—_- _ _ —-

 

 

1n(CONSTANT) 1.539194 -.034543

ln(COGNITIVE SCORE) - 126684 -.349214

( -.86) (-1.04)

ln(DESIRE T0 00 WELL) .193912 .778337

( l 02) ( 1.41)

ln(LIKING SCHOOL) .269032 -.021004

( .90) ( -.03)

ln(TEACH/PUP) .005014 -.130754

( .34) (-1.04)

ln(NONTEACH/PUP) -.000005 -.000304

( -.29) (-1.37)

1n(AV EXPER) .007597 .039686

( .86) ( .87)

1n(PCT MASTERS) .000036+ .000297ii

( 1.54) ( 1.93)

1n(PCT MALE) -.OOOO76 .000049

(-1 26) ( .22)

1n(PCT ELEM) -.020029 .009413

(-1.62) ( .10)

ln(SIZE) .001284 -.OO767O

( .55) ( -.85)

1n(SES) .271847** .432438**

( 3.28) ( 2 26)

1n(SES SD) .019134 .034770

( 1.32) ( 1.18)

1n(PCT WHITE) .004070 .024606

( .21) ( .59)

Phi ratio

signif. level [.008] [.850]

 

Coefficients represent elasticities; their t-values are in parentheses.

t and ti indicate significance at the .1 and .05 levels for a one-tailed

test. * and ** indicate significance at the .l and .05 levels for a two-

tailed test. N = 519.
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TABLE A4.--Production Function Estimate: ln(LIKING SCHOOL) as the

Dependent Variable. The Effects of Using ZSLS Instruments for

all but Background Factors (2).

 

1n(CONSTANT) 4.467704 3.075830

ln(COGNITIVE SCORE) .097393 .048106

( .57) ( .12)

ln(DESIRE TO DO WELL) -.326819i+ .024592

(-l.69) ( .03)

ln(SELF PERCEPTION) .131223 -.051256

( .54) ( -.06)

ln(TEACH/PUP) .000479 -.094116

( .03) ( -.69)

ln(NONTEACH/PUP) -.000029 -.000196

(-l.63) ( -.68)

1n(AV EXPER) .005812 .027071

( .57) ( .59)

1n(PCT MASTERS) -.000025 .000005

( -.94) ( .02)

1n(PCT MALE) -.000052 -.000122

( -.74) ( -.77)

1n(PCT ELEM) -.OO8808 .027881

( -.59) ( .39)

ln(SIZE) .001160 -.001777

( .43) ( -.19)

1n(SES) .008842 .109625

( .07) ( .28)

1n(SES SD) -.011139 .003247

( -.65) ( .09)

1n(PCT WHITE) -.038211** -.030455

(-2.05) ( -.90)

Phi ratio ,

signif. level [.550] [.330]

 

Coefficients represent elasticities; their t-values are in parentheses.

t and it indicate significance at the .l and .05 levels for a one-tailed

test. * and ** indicate significance at the .l and .05 levels for a two-

tailed test. N = 519.
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TABLE A5.--Production Function Estimates: ln(COGNITIVE SCORE) as the

Dependent Variable. The Effects of Dropping PCT ELEM (l),

PCT MALE (3) or Both (4).

 

1n(CONSTANT)

ln(DESIRE...)

ln(SLF PERCEP)

ln(LIKING SCHOOL)

ln(TEACH/PUP)

1n(NONTEACH/PUP)

1n(AV EXPER)

1n(PCT MASTERS)

1n(PCT MALE)

1n(PCT ELEM)

ln(SIZE)

1n(SES)

1n(SES SD)

1n(PCT WHITE)

Phi ratio

signif. level

 
 

-1 009539 -.687628 -.856242 -l.l48070.

..433601++ .440270ii .443086ii .424355++

( 1.93) ( 1.97) ( 1.84) ( 1.75)

-.219311 -.258l9O -.473945+ -.423924++

( -.86) (-1 01) (-1.54) (-1.72)

.452444 .406949 .625058 .666198*

( 1.24) ( 1.11) ( 1.61) ( 1 72)

.026727i .025472+ .O30484i .031247i

( 1.51) ( 1.44) ( 1.54) ( 1.58)

-.000023 -.000025 -.000027 -.000025

(-1.11) (-l.l8) (-1.15) (-l.O8)

.041235ii .041854Ti .040999ii ‘.O4024li+

( 5.23) ( 5.35) ( 4.70) ( 4.59)

.OOOO6SiT .000066ii .000073++ .000071ii

( 2.36) ( 2 41) ( 2.41) ( 2.34)

-.000111 -.000120*

(-1.54) (-l.64)

-.012619 -.011368

( -.80) ( -.65)

-.OO6499** -.006254** -.005500* -.005685*

(-2.49) (-2.39) (-l.86) (-1.93)

.508170** .515578** .551813** .543252**

( 6.27) ( 6.43) ( 6.11) ( 6.00)

.003841 .003860 .007321 .007255

( .21) ( .21) ( .35) ( .35)

.085304* .084018** .O850lO** .085890**

( 4.56) ( 4.49) ( 4.25) ( 4.31)

I<.00051 [<.0005] 1.0171 1.0141

 

Coefficients represent elasticities; their t-values are in parentheses.

t and 1+ indicate significance at the .l and .05 levels for a one-tailed

test. * and ** indicate significance at the .l and .05 levels for a two-

tailed test. N = 519. 2SLS instruments were used for all outputs.
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TABLE A6.--Production Function Estimates: ln(DESIRE TO DO WELL) as the

Dependent Variable. The Effects of DrOpping PCT ELEM (l),

PCT MALE (3) or Both (4).

 

1n(CONSTANT) 5.535282 5.502363 4.973030 5.086030

ln(COG SCORE) .252132i .261823t .3268571 .307613i

( 1.29) ( 1.33) ( 1.56) ( 1.48)

ln(SLF PERCEP) .234902 .235023 .315309 .296011

( .82) ( .81) ( .98) ( .95)

ln(LIKING SCHOOL) -.805389++ -.812096Tt -.763578++ -.7539OOT+

(-2.21) (-2.22) (-2.09) (-2.05)

ln(TEACH/PUP) -.OO4172 -.003151 -.003360 -.OO4218

( -.20) ( -.15) ( -.l6) ( -.20)

ln(NONTEACH/PUP) -.000026 -.000026 -.000023 -.000024

(-l.ll) (-l.lO) ( -.98) (-l.O4)

1n(AV EXPER) -.OO774O -.OO7943 -.01137O -.OlO698

( -.64) ( -.64) ( -.9l) ( -.87)

1n(PCT MASTERS) -.OOOO68** -.OOOO68** -.OOOO71** -.OOOO70**

(-2.37) (-2.37) (-2.42) (-2.40)

1n(PCT MALE) -.OOOO72 -.OOOO68

( -.86) ( -.79)

1n(PCT ELEM) .009317 .012999

( .51) ( .74)

ln(SIZE) .005640** .005503* .005637* .005849**

( 1.96) ( 1.89) ( 1.95) ( 2.06)

1n(SES) -.025715 -.027519 -.O85733 -.O75756

( -.18) ( -.l9) ( -.56) ( -.51)

1n(SES SD) -.OO7318 -.OO7239 -.OO8943 -.OO8894

( -.35) ( -.35) ( -.43) ( -.43)

1n(PCT WHITE) -.O703l6** -.O7lO94** -.O72635** -.O71517**

(-3.52) (-3.58) (-3.56) (-3.50)

Phi ratio ,

signif. level [.1341 [.136 1 [.1091 [.099]

 

Coefficients represent elasticities; their t-values are in parentheses.

T and ++ indicate significance at the .1 and .05 levels for a one-tailed

test. * and ** indicate significance at the .l and .05 levels for a two-

tailed test. N = 519. ZSLS instruments were used for all outputs.



TABLE A7.--Production Function Estimates:

Dependent Variable.

1n(CONSTANT) 1.331223 . 1.539194 1.164630 1.008625

ln(COG SCORE) -.lO7694 -.126684 -.222226+ -.203257

( -.73) ( -.86) (-l.35) (-1.23)

ln(DESIRE...) .198372 .193912 .200416 .195789

( 1.04) ( 1.02) ( 1.02) ( .99)

ln(LIKING SCHOOL) .287464 .269032 .4050321 .4211031

( .96) ( .90) ( 1.33) ( 1.37)

ln(TEACH/PUP) .007094 .005014 .010486 .Oll876

( .47) ( .34) ( .65) ( .74)

ln(NONTEACH/PUP) -.000004 -.000005 -.000009 - 000008

( -.23) ( -.29) ( -.47) ( -.40)

1n(AV EXPER) .006851 .007597 .010670 .009801

( .78) ( .86) ( 1.12) ( 1.04)

1n(PCT MASTERS) .OOOO35T .OOOO36T .000042ti .OOOO4OT

( 1.50) ( 1.54) ( 1.67) ( 1.62)

1n(PCT MALE) -.OOOO66 -.OOOO76

(-l.lO) (-l.26)

1n(PCT ELEM) -.020029 - 017166

(-l.62) (-l.3l)

ln(SIZE) .000990 .001284 .000893 .000701

( .42) ( .55) ( .36) ( .28)

1n(SES) .2666l4** .271847** .311559** .307011**

( 3.21) ( 3.28) ( 3.50) ( 3.43)

1n(SES SD) .019626 .019134 .018542 .019191

( 1.35) ( 1.32) ( 1.20) ( 1.24)

1n(PCT WHITE) .003375 .004070 .013121 .012000

Phi ratio ( .17) ( .21) ( .62) ( .56)

signif. level [.0081 [.008] [.0791 [.0651'
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ln(SELF PERCEPTION) as the

The Effects of Dropping PCT ELEM (l),

PCT MALE (3) or Both (4).

 

 
 

Coefficients represent elasticities; their t-values are in parentheses.

t and tt indicate significance at the .l and .05 levels for a one-tailed

test. * and ** indicate significance at the .l and .05 levels for a two-

tailed test. N = 519. 2SLS instruments were used for all outputs.



TABLE A8.--Production Function Estimates:

Dependent Variable.

1n(CONSTANT)

ln(COG SCORE)

ln(DESIRE...)

1n(SLF PERCEP)

ln(TEACH/PUP)

1n(NONTEACH/PUP)

1n(AV EXPER)

1n(PCT MASTERS)

1n(PCT MALE)

1n(PCT ELEM)

ln(SIZE)

1n(SES)

1n(SES SD)

1n(PCT WHITE)

Phi ratio

signif. level

132

PCT MALE (3) or Both (4).

4.392552 4.457704

.106856 .097393

( .53) ( .57)

-.327118++ -.326819++

(-1.68) (-1.59)

.138258 .131223

( .57) ( .54)

.001355 .000479

( .08) ( .03)

-.000028 -.000029

(-.152) (-1.53)

.005492 .005812

( .54) ( .57)

-.000025 -.000025

( -.97) ( -.94)

-.OOOO48 -.000052

( - 68) ( -.74)

-.OO8808

( -.59)

.001024 .001150

( .38) ( .43)

.004925 .008842

( .04) ( .07)

-.011119 -.011139

( -.65) ( -.65)

-.038725** -.O3821l**

(-2.09) (-2.05)

[.547] [.5501

3.878371

.183852

( 1.02)

-.30446OT

(-1.55)

.254079

( .96)

-.001216

( -.O7)

-.000025

(-1.32)

.001847

( .17)

-.000029

(-1.06)

-.OOS668

( -.37)

.001120

( .41)

-.070607

( -.55)

-.O13694

( -.80)

—.O40405**

(-2.13)

[.541]

ln(LIKING SCHOOL) as the

The Effects of DrOpping PCT ELEM (1),

-_.__—————- -___

3.824267

.189351

( 1.07)

-.295599T

(-l.50)

.249630

( .96)

-.OOO694

( -.O4)

-.000025

(-1.31)

.001742

( .16)

-.000029

(-1.07)

.000997

( .37)

-.071542

( -.56)

-.013500

( -.79)

-.O40479**

(-2.16)

[.5491

 

Coefficients represent elasticities; their t-values are in parentheses.

i and it indicate significance at the .1 and .05 levels for a one-tailed

test. * and ** indicate significance at the .1 and .05 levels for a two-

tailed test. N = 519. ZSLS instruments were used for all outputs.
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TABLE A9.--Cost Function Estimates Using Interaction Terms:ln(INSTR) as the Dependent

 

 

Variable.

Without With Interactions

1n(CONSTANT) -29.205934 -5.281399 290.826172 -22.950851 -42.430686

ln(COG SCORE) 2.696233++ 2.5081l7++ 66.656114 5.200401 ~4.039674

( 2.34) ( 1.69) ( .94) ( .28) ( -.19)

ln(DESIRE...) 7.002061ii 6.323038++ -80.289880 29.615217 35.300905

( 4.32) ( 1.76) ( -.91) ( 1.07) ( 1.05)

ln(SLF PERCEP) 3.012350i 1.505651 85.497423 -24.504595 -4.436208

( 1.43) ( .36) ( .91) ( .92) ( -.20)

ln(LIKING SCH) -1.867227 -4.656557 -81.869972 .439431 -15.94803O

( -.66) ( -.98) (-l.20) ( .03) ( -.45)

SIZE/1000 SES SES SD PCT WHITE

ln(COG SCORE) -.000108 -1.260007 -.367532 .061677

( -.27) ( -.91) ( -.l7) ( .29)

ln(DESIRE...) -.001560 1.735511 -2.525234 -.295879

(-1.28) ( .95) ( -.85) ( -.87)

ln(SLF PERCEP) .001168 -1 655915 3.187246 .065381

( .72) ( -.88) ( 1.05) ( .28)

ln(LIKING SCH) .000509 1.607417 -.144699 .160065

( .53) ( 1.16) ( -.08) ( .45)

ln(SIZE) .030707 -.028681 .046041 .045786 -.000109

( 1.53) ( -.26) ( 1.25) ( 1.58) ( -.00)

1n(SES) -2.092896** -2 854474** -83 537343 -2.289856 -.722098

(~2.55) (-2.09) (-l.16) (-1.45) ( -.67)

1n(SES SD) -.O31251 -.346388 .039326 -5.096482 .008402

( -.22) (-1.05) ( .11) ( -.58) ( .04)

1n(PCT WHITE) -.062005 -.407084 -.929659 .131801 2.366357

( -.36) ( -.91) (-1.16) ( .30) ( .74)

ln(SAL) .146263 .344991i .176241 .116214 .155982

( .95) ( 1.51) ( .60) ( .49) ( .98)

Phi ratio

signif. level [.442] 1.519] [.930] [.958] [.514]

 

 -v-.v-.I~-‘ -

The t-values are in parentheses.

i and ii indicate significance at the .l and .05 levels for a one-tailed test.

* and ** indicate significance at the .1 and .05 levels for a two-tailed test.

N = 519. ZSLS instruments were used for all outputs and interactions.
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