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During our research over the past three years, we continually
sgarched for a pqwerful perspective from'which to Vieé the cgntral
question that motivated our work and which provided the title for our
original grant proposal--"How the Financing of the Public Schools
Affects Their Ability to Educate." The perspective which we developed,
whizh runs through 21l of the products of this research, can be
described as follows:

The key to undérétagding how the financing of the public

'schools affects their ability to educate lies in the

relationship between financesi and the individual actions of

teachers, administrators, studenis and parents. The people
most directly involved iﬁ public schooling--teachers, pupils,
and officials-—often behave in quitelindeéendent ways,
frequently reéulting in unexpected policy outcomes. This is
significant in two related ways:

~To understand the effects of education policies

(including fiscal policies) on achievement, we must

ﬁndérstand hoﬁ ﬁfficials, teachers and students make choices

in response to streams of policy;‘that is, the
independently-chosen behaviors that link finances to outcomes
must be explicitly addressed.
-Since learning and school achievemént are accomplished
by the choices and aﬁtions ef people in classrooms, it is
' necessary to consider the ways that clgssroom actions that
are directly responsible for learning can be supported by

extra-classroom decisions on finances and related matters.
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Each investigator on this project developed and appliec this
perspective in a series.of papers, all of which are included in tﬁis’
repoft. While the papers are separate;y authored, they all represent
the results of almost daily interaction; over a three year period.

Muénane's'papers can be divided into four prbjects;' The first
consists of three papers that interpret the reéults‘of qpantitative
research on school effectiveness in a manner that highlights ﬁhe active
behaviors of participants in the schooling process and demonstrates
that school policies influence school outcomes through ﬁhe behavioral
respenses of students, teachers, administrators, and parents. These
three papers are entitled:

——-""Interpreting the Evidence on Schogl Effectiveness," Teachers

College Record, Fall 1981. This paper will also be included in

the 1983 Yearbook of the American Educational Finance Association
-—'™aking Sense of Research on School Effectiveness: The Primacy of

Human Resources in Schooling," Impact on Instructiomal

Improvement, Summer 1981
~-"Input-Output Researech in Education: Accomplishments, Limitations,i

and Lessons,' New Directions for Testing and Measurement,

forthcoming.

The second project applies the behavioral response idea,
exploring how this perspective can help us to understand a) why it has
been difficult to build a powerful research program in education
despite considerable federal attention’;o this goal; and 5) why

‘seniority rules for teachers are more productive in education than many -

ahalysts haﬁe believed. These papers are entitled:




~—="Input-Output Relations and Imnovation in Education" (with
Richard Nelson)
-4-"Seniority Rules and Educational Productivity: Understanding the

Consequences of a Mandate for Equality,” American Journal of

" Education, November 1981

The third grojeet applies the behavioral response idea to the
debate over theﬁrelative quality of the education provided by public
end private scheols in the Unditaed States. A theme of these papers is
that mechanistic comparisons of the relative quality of public and
private education made without concern for the consequences of thel

.._ active behafio#s of families choosing schools for their children are not

informative. « The papers in this group are entitled: | |

-—"Evidence, Analysis and Unanswered Quesfions," Harvard Educational

. Review, November 1981
-—"The Uncertain Consequences gf Tuition Tax Credits: An Analysis
of Student Achievement and Economic Incentives.'" This will be.

published in a volume on tuition tax credits prepared by the

Stanford University Institute for Research‘on Educational Fimance ... .. _ |
and Governance and published by Temple University Press

--Comparing Public and Private Schools: The Puzzling Role of

¢

Selectiv1ty Bias (with Stuart Newstead and Randall Olsen)

The fodrth project cc¢ : ists of an empirical study investigating a v -
behavioral iesponse'uf teachers. It takes up the question of whether

articularly effective teachers or particularly ineffective teachersw

‘were more likely to leave an urban school district{aftez one or




two years of teaching than other teachers were. Th4is project, which

was funded in part by the NIE grant and in part by a grant from the

Spencer Foundation, supports the main theme of‘Pauly and Murnane s

research in that it is based on the idea that the active career

decisions of teachers influence the quality of the teaching staffs of

urban schools. The results of this research are reported in a paper

entitled: ‘ 4 j
-~hSelection and SurVival in the Teach#i Labor Market"

Murnane's original plan for dieseningting the results of his
research was to write 2 book. However, as the work came to address
topics of interest to quite different groups, it seemed more
aobropriate to publish the results as a series of articles, directed
to Eifferent audiences. For this reason, the research results were
packaged as nine self-contained articles. Six of these have been
~published, or have been accepted for publication, in journmals or in
edited volumes written for policymakers. The other three articles are
currently under review at scholarly jourmals.

Pauly chose a research“strategybSomewhat different from Murname's,
in that he decided to produce a series of five essays that form the
core of a tightly integrated book. The first of these essays,

"Teachers Control Students, Students Control Teachers," presents a o
model of the relationships among teachers and students in classrooms
that stresses the active behavior-of classroom participants and their
mutual dependence on each other.

‘The’ second essay, "On the Political Nature of Classroom Teaching-

and Learning," explains how the interdependence of students and

y
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teachers in each classroom produces a political structure, whiéh inm
turn impinges directly on teaching and learning behaviors in the
classroom. Building on the first essay, he argues that the distinctive
politica} arrangements made by teachers and students ia a classroom -
have a powerful influence on student achievement.

The third essay, "How People in Schools Coordinate Themselves
Without Intending To," explains how the school eﬁvironment is shaped by
the interaction of teachers and students in different classrooms
within the same school.

The fourth essay, "What Difference Do diassroom Interactions Make:
Teachers, Students and Reciprocal Sovereignty," explains why it is so

" eritical to understand the interactions of people in class;boms and
schools~—namely, that policies can only affect school outcomés through
their impact on the complex and robustly-established interactions of
school participants.

The fifth essay, "Analysis When Conventional Analysis Won't Work:
School Officials and the Uses of Interactive Analysis," explains why
conventional analysié of school problems andrsolutions i§ nét effectivé
and suggests that school cfficials, often without knowing it, engage in
a type of analysis.different from that taught in administration
courses. This type of interactive analysis pays attention to the
mutuzl interdependence of people in schools. |

Taken together, these essays provide the basis for 4 considerably

. revised conception of how teaching and learning are embedded in a

" system of school policies, institqtions, and independent behavior.

This new approach, to be laid out in a forthcoming book based on these

N
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. : fiv;a essays, has significant imPlications for policy analysis in
general and for education policy in ﬁarticular.

In summary, we belieQe'that the products of this research project
develop in a variety of ways and in a variety of contexts the
following th&ﬂe;

It is crﬁcial for policymakers to appreciage that it is
people in.elassrooms who will maké the cholce and dc the

‘work of learming; only policies thaﬁ considei, support and

take advantage of strongly motivated classroom behavior,

rather than try to replace or control that behavior, will
- be effective. Policies can be assessed in terms bf how
useful théy can be to teachers, students and officials,

and how supportive are the mechanisms and settings created

by policy decisions for the use of people in schools and

classrooms.

(
.
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Interpreting the Evidence on School Effectiveness

by
Richard J..Murnane

Institution for Social and Policy Studies
Yale University

December 1, 1980
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This paper is based on research supported by grant NIE-G-79-0084
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ABSTRACT

This essay provides an interpretation ef school effectiveness reseerch
that explains puzzles in the empirical findings and clafifies what this
research can and cannot tell us. Section I reviews and analyzes the
quantitative ‘studies ¢i' school effectiveness. The main theme is that the
primary resources of schooling are the human reseurces, teachers and students.
Physical facilities, class size, curricula, and instructional techniques can
best be understeod‘as secondary eesources that affect student leaining through
.their influence on the behavior of teachers and students.

Section II explains why such research will not provide reliable
{nformacion about the effects on student achievement of policies designed to'
improve tHe school resources available to children.  What is needed for
effective policymaking, and what current quantitative research does not
capture, is information about the behavioral responses of teachers, etudents,

.
and families to changes in resource allocation mechaniéme.»

Section IIT discusses research questiony that do focus on the behavioral
responses of teachers, students and fam:l es. ‘%o essay concludes with a
brief analysis of the importance of decis’iwmak.sg processes. The argument
is presented that teachers' unioas and oqhe: intarest groups can pla§ a
positive role in decision making by providing information about critical

behavioral responses.

[y
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The purpose of this paper is to exémine what has been learmed from
quantitative studies of school effectiveness and to assess the ﬁmpliéations
of the researcn results for public policy. Now is a particularly appropriate
time to discuss this research because in these dayé of declining enrollmerncs,
severe budget constraincs and court mandated school finance reform, the-
results of studies in this tradition are often cited in public policy debates
concerning the rolé of public schools. These public policy debates
frequently center on questions such as: |

- Are ;here systematic differences in the quality of education provided

in public schools?

- What.schoolkrescurces really make a difference?

- What public policies should be implemented to improve the cuality of

. education provided to disadvantaged children?
One of the goals éf this paper is to explain the contributions that research
in this tradition has made in providing answers to these questions and to
~clarify what this research can and cannot tell us.

Section I of this paper presents a critical review of the results of
quantitative studies of school effectiveness. Section II explains'thé limits
of this type of research. In particular, this section points out why such
reseasch cannot provide reliable information about the effects on student
achievement of péliciés designed to improve the school resources availabl; to
cﬁildren. The crux of the message 3is that this type of research does not .
provide information about the\behavioral responses of teachers, students, and
famiiies to changes in resource allocation mechanisms. Section III discusses
strategies for taking into account the Lahavioral responses of the

key actors in the educational process in formulating public poliay,
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I. QUANTITATIVE STUDIES OF SCHOOL EFFECTIVENESS.
In the last fifteen years, a large number of quantitative studies of

the relationship between school resources and student achievement have been

. conducted. Some are called input-output studies, others, educational

production function studies, and others simply multivariate studies of
school efgectiveness. Definitions of school resources have

différed, as have the measures of student achievement. Despite these
differenées, these ‘studias, which we shall call simply quantitative studies

¢f school effectiveness, share a basic methodology and can be viewed as

' examples of a particular research approach. In this approach, no attempt is

made to manipulate axperimentally thé school resources that children receive.
Instead, it is "matural experiments''--the variation in school rescurces |
created by the operation of a school system--that provide the data base for
‘analysis, In essence, the research strétegy can be viewed as ﬁakiag a
snapshot of a school system at work. The key parts of the snapsnot are
information on the school resources that children receive at a’point'in time
and oné or more measures of student progres#. Sometimes the énapshot also
includes information about students’ familylbackgfounds. Multiple regression
techniques are used to estimate the impact of individual school resources on
student achievement.é/

In the last fifteen years we have learned a great deal about how to take
more accurate snapshots of schools at work. In particular, we have learmed
the importance of using the individual child as.thé unit of‘observation; of
using\chiidren's progress as,6 the measure of scﬁool effectiveness (instead of
the étudent'sAachievemént level), and of identifying the school resources

that each child actually receives (rather than using the average resources"

13
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_present in the school or the school district). In addition, the definition

of school resources has become much broader and more sophisticated .The

first studies focused on physical facilities, library books, student-teacher
ratios and school size. 1In recent studies, the definition of resources has
been expanded to include characteristics of teachers and classmates,
indicators of teacher qualitf, the amount of time devoted tovlearning tasks,
and descriptions of instructional\techniques. These improvements in
methodology have idcreased the ability of research in this tradition to
provide reliable information about the impact of school resources on student
achievement iﬁ the particular,times and places that are studied.

What have we learnmed from quantitative studies of school effectiveness?
fhe most notable finding is that there are significant differences in the
amount of learming taking place in different schools and in diffetent
classrooms within the same school, even among inmer city schools; and even
afrer taking into account the skills and backgroﬁnds that children bring to
school. The importance of this result, found in all four studies which have
addressed this question,.cannot be underestimated (Armor, et al., 1976;
Eanushek 1971: ™urnane, 1975; Murmare and Phillips, 1979) It provides
clear support for the belief of most Americans-that schools matter, It also
provides support for the position that it is worthwhile devoting attention to
the question of why some schools provide better education than cther schools
do, despite our limited success in answering this question.

Baving determined that more learning takes place in some schools and

‘eclassrooms than in others, researchers turned to the question of whether the

.

differences can be explained by differences in school resources. There is

no unequivocal consensus regarding the role of any school resource in

14
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contributing to student achievement. However, a judicious interpretation of

the evidence (including the research methodology as well as the pattern of

coefficient estimates) does suggest some tentative conclusions.

Before turning to discussions of individual resources, it is important
to ﬁoté tﬁat in all of the studies discussed in this' essay, student
achievement is measured by improvéments in scoreas on standardized tests of
cognitive skills.. These tests are by no means problem free (for examplé,
see Averch, l972).j However, they do provide the best available measures of
student achievement that can be usel in large scale studies.‘z'/

To most Americans, quality of education is syﬁonymous with quality of
teaching. Thus, it 1is not sﬁrpfising that the role of the teacher has been
a cgntral focus of duantitative research on school effectiveness. The
research strategy used to study te;chers has been to include measurements of
teacher characteristics inm the vector of school resources that is related to
student achievement. The choice of the teacher characteristic.s included in
any study has depended primarily on the avaiiabiiity of data5 Thus, it is
ofteﬁ difficult ﬁo compare results across studies. Despite this problem,
however, the results have been informative. |

Virtually every study of school effectiveness finds that some attributes
of teachers are significantly related to student achievement, and certain
attributes play an important role in several studies. 1In particular, the ]
intelleﬁtual skills of a teacher, as méasured By a verbal ability test

(Hanushek, 1971; Hanushek, 1972) or the quality of the college the teacher

attended (Summers and Wolfe, 1977; Winkler, 19753) tend to be significant.

Teachers with some experience are more effective than teachers with no

15




II-6-

experience (Hanushek, 1972; Murmane, 1975; Murnane and Phillips, 1978)‘f
although one study reports a significant exception to this conclusion

3/

(Summers and Wolfe, 1977).=' Teachers with high expectationms for their

students are_effective in helping children to acquire cognitive skilla

(Link and Ratledge; 1979). Recent studies in which large samples were
examined indicate that there are srgnificant interaction effects between the
characteristics of teachers'and students (Kieéiing, 1979; Summers and Wolfe,
1977). 1Im other werds, some teachers are more effective with certain types
of students than with other types of students.

One interesting negative result preseat in many studies is that teachers
with Master's Degrees are no mere effective on average than teachers with
only Bachelor's Degrees. At the same time, studies have found that teachers
who voluntarily attended post-graduate courses are particularly effective
(Hanushek, 1971). This suggests that voluntary participation in post-
graduate education may be a signal of high motivation--am attrlbute that is
difficult to measure, but which administrators feel is crucial to a teacher's
effectiveness. It may be that when the aay increment for posaession of a
Master's Degree was first introduced into'teachers' salary schedules, it was
- justified by productivity differences. At that time, anl§ a.small percentage
of teachers had Mastar's Degrees, and these may well have heen the most
highly motivated teachers. Today, however, when a majority of teachers have
advanced degrees, and when some. states require that teachers obtain MAs to~
earn permanent positions, the degree is no longer a signal of a particularly
kigh level of motiyatioa.

.~‘0ne final result concerning teachers is that supervisors know in

general who the more effective teachers are. Two studies (Armor, et al.,
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1976; Murmane, 1975) have analyzed the relationship between principals’
evaluatiqns‘of.teachers and the effectiveness of the teachers as measured by
their students' progress on standardized tests. In both studies, the

evaluations were significantly related to student test score gains (and there

is evidence that the evaluations were not based on the test results).

Peer Groups

The school related research on peer groups asks whether>a child's
achievement (or attitudes) is affected by the characteristics of the children
with whom he/she interacts in school. Thie is an extremely important
public policy questioh since peer groups are a resource that camnot be
equalized by simply providing more dollars to schools serving needy children. .
If peer groups are critical, as Coleman suggested in his 1966 Report, the
zeaning of equality of opportunity must be reconceived.

| Two problems have hindered research on peer group effects in achools.
The first problem is the difficulty in identifying the "peer group". Ia .
practice, the characteristics of individual data bases determine whether a
child's peer group is defined as the other children in the. classroom, in the
grade lerel, or in the scﬁool as a whole. Wnether a particular definition
provides accurate information about the children with whom a child actually
interacts depends on the organization of the school-~in particular, on the
extent to which self-contained classrooms, tracking and hoinogeneous'grouping
are used. Only rarely have studies even attempted to“control for grouping
practices.

* The second problem concerns the attributes of peers. Most parents Qant

their children to interact with other ¢hildren who share their values and are

I

motivated to succeed in school. However, these noncognitive traits are very

17
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difficult to measure. As a result, in most stuaies peers are characterized
by race, achievement, or family income. Differemnces in resﬁlcS acfoss
studies may be due to the fact that in different samples, the observed
characteristics of peers are differentially related to the unobserved values

and attitudes. The significance of this problem for public policy is

discussed in Section II.

Despite these problems peer group research has begun to reveal some
patterns. In particular, there is evidence that elementary school children
with low initial skill levels who attend schools in which the average
achievement level is relatively high make more progress ﬁhau such children
who attend schools in which the average achievement'levél is relatively low
v(Hendersou, et al., 1978; Summer§ and wolfe, 1977). There is similar
evidence regarding socioeconomic status. Elementary school children from
low SES families who attend schools with a high proportion oI hign SES
students make more progréSS than children who attand s;hoolsbin which most
children come from low SES families (Winkler, 1973).

The evidence in regard to Qacial composition is more difficult to
' interpret. Some evidence suggests that both black aud'white‘étudents‘who
attend schools in which the'racial composition is in the 40-60% range make
more progress than students in schools that are more segregated by race
(Summers and Wolfe, 1977). Other evidence sugges:é that racial composition
does not matter to either white or black students until the proporticn of
black students becomes quite high. 'Abéve a critical level (perhaps differeﬁt
for black and white students) achievement is decfgaSed as the proportion of
black students increases (Hanushek, 1972), Still:other evidence indicates

that black students who once agtended racially segrgga:ed elementary schools

13
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subsequently do less well in racially mixed junior high schools than in
segregated schools (Winkler, 1975).

The explanation for the differences in the racial cbmposition fiﬁdings
may lie in the extent to which raci;lly desegregated schools were in fact .
"inéegrated” in the sense that students felt comfortable and communicated with

with each other. For example, black children who moved from a segregated

'elementary school to a racially mixed jumior high school may have ancountered
a desegrega;edvbut-not truly integrated environment. Thé unfamiliar
confrontation with many better prepared white students may have been a
threatening, discouraging experience that led to lowér achievement.

A final peer group issue concerns the effect of student body composition
on the achievement of "advantaged' children. Summers and Wolfe (1$77) found
that the progress of childfen with high initial tast scores was not
subsequently affected by the ability distribution of the children in their
schools. Henderson, et al. (1978) found that children with highvinitial
test scores gained just as much from béing in classes in ;hich the avérage
achievement level was hiéh as children with low initial test scores did.

' However, the effact on individual achievement of improvements in average
class achievement was greatar at the low end of the average achievement
distribution than at the high.end. The authors interpret this result as
‘indicating that‘a policy of redistributing students in order to equalize the
average achievement in every class would lead to large increases in the
achievement of children in "slow" cla;ses and small decreases in the
achiévement of children in "fast" classes;ﬁf

Thus, it appears that children disadvantaged by low initial achievemen;

or low SES benefited from attending schools with more fortunate students,

1y .
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‘ while the cost to the more fortunat:.: students in these scﬁools in terms of
décreased achievement was small. As we discuss later, however, the
defini;ion of a small cosﬁ liés in the eye of the beholder; if parents
feel thgt mixing the race, ability, or SES of students reduces the quality of
education for their child, they may respond in a manner that defeats the
policy. . .'

Class Size
The impact of class size on student achieve;nént is perhaps the most
thoroughly researched question in education. The reason is ‘that class size
is a highly visible indicator of quality to many parents and teachers; it is
also a good indicator of per pupil imstructional costs since teachers'
salaries éomprise the bulk c;f instructional expenditures. Consequently, the
| . class size issue 1s of greé.t jaterest to both advocates of better education
and propouents of tax relief .. Despite the extraordinary volume of research,
there is no comsensus on the role of class size. Evidence exists tO support
both smaller cIasses“ and smaller budgets. A recent syathesis of past
research by Glass and Smith (19785 found that average student ﬁchievement
was much higher in very sm;.ll classes than in classes with twenty or more
students. However, average achievement in classes with twenty students was
"only margi#ally_ bigher than average achievement in classes with thirty or
forty stud:ents. This does not offer much consolat,‘ion to educators in urban
areas concerned with increases from 28 students‘per class to 30 students.

Why is the role of class size so elusive? There are two parts to the
answer to this gquestion--both concern 1imitations in the ability of existing
. research to capture salient aspects of the education process. The first

problem is that the effect of class size surely depends on a teacher's
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instructional strgtegy. Class size would matter less in a class i{n which
the teacher provided instruction to the entire class simultaneocusly than in a
class in which the teacher relied heavily on individvalized instruction. In
principle, this interaction efféct between class size and instructiopal
strategy can b2 investigafed using multiple regression if the sample size is
sﬁfficiently large. 1In practice, however, this is very difficult to do

because reliable information om instructional strategy can only be obtained

using expgnsive.obéervatioual tacmiques. 4s a result, studies using such ﬁ‘!
techniques usually.employ ver? small samples.

A'secoud and related problem concgrﬁs the insensitivity of existing
research strategy to the effects of class size oa the children most affected
by this variable. It seems plausible that the cost of a large ﬁlass may not
be borme proportionately by all of the students in the class. Imstead, the
cost is borme primarily by children with learning problems Qho do mot profit
from instruction geared to the average achievement level in the class. In a
small class the.teacher may be able to find the time to provide particulﬁr
attention to such childrem. It is:frequently not possible to examine this
hypothesis effectively because children with special learming problems tend
to be absent from school more oftem than other children (Murtane, 1975). As
a result, they are very likely to miss at least one of the two stand.rdized
tests that provide the measure of sﬁudent progress. Consequently, children
of this type have a disproportionately high probability of being excluded
from samples used in'school effectiveness studies.

Inst\ructional Time

Recently, attention has fccused on classroom time as z school resource.

Interest in the role of time stems from the fact that school policies
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concerﬁed with the leﬁgth of the.school day, the school year, and the number.
-of subjects that are studied all affect the amount of time available for work
on basic skill development. ‘Tﬁé fifst results on the role of time are
encouraging, in that several studies report systematic relationships between
measures of timé use and studeat learning; However, at this point it is
difficult to interpret the results because the ana;yses have used three
different definitions of time. The first definition is the amount of time

children spend in school (Wiley and Harnischfeger, 1974). ‘The second is the
amount of time devoted to basic skill development (Kiesling, et al., 1979).

The third is the amount of time children spend '"om task,"” actually working
at basic skill development (Bloom, 1974; Thomas, 1977).' Clearly, the third
definition is the most relevant to learning.basic skills. However, time on
task is not a policy variable, and its relation to the definiticas of time
that can be manipulated by policy depends on the behariors of students and
teachers in ways that are not understood. The value of research on the rola
of time in iﬁproving education will depend on the success of efforts to |
understand how teachers and students transform aspects of time that are
subject to public policy into the amount of time students spend "on task.”

Physical Facilities

Physical facilities-—for example, the number of library books in the
school, the quality of the science labs, the size and age of thé school—-l
played a prpminent role inm early school effectiveness research. The reason
for this interest was that physiczl facilities were tﬁe capital in the
proéhction process, and capital plays a central role in the economic models
from which this research stemmed. However, the early studies did not find

these indicators of capital tc be systematically related to student
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achievement., (Moreover, as evidence began to accumulate concerning Ehe
importance of human capital, attention shiftéd‘to developing better measures
of human resources.) Thus, the current conclusion is that the physical
fesources available in a school in a particular yeér are nét.éystemacically
;elated to the achievement of the students in that year.

Does this’mean that physical facilities do not matter?‘ Perhaps.
However, an altermative iﬁterpretation is that the quality of the facilities
influences which teachers and children attend a particular school. This

‘mechanism is not captured in the snapshot methodology used in quantitative

- studies of school effectiveness. We will develop this argument in greater
- detail, in Sectiomn II.

Instructional Strategies and Curriculum

Instructional strategies and curriculum ha;e long been the focus of a
great deal of educational research. The primary reason is that research
evidence indicating that particular instructional strategies or curricula
were clearly Setter'than alternatives would have direct implicatiomns for
policy. Schools could pufchase new curriculum packages. Colleges could train
aspiring teachers in the use of the most successful instr;ctional techniguas.

Unfortunately, despite a great manyvstudies and countless publicatiouns,
no unequivocally superior curricula or instructional strategies have been
found. Many studies reﬁort that s:udents'achieved at an exceptionally ra@ié
rate when taqght with a particular curriculum or instructional strategy.
However, time after time, these successes have not beeﬁ replicated in other

sites, or even maintained in the original sites over a long period of time.

The most compelling explanation for the imability to replicate successes

is that the same curricula and instructional strategies are used in very
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different ways in different sites. For example, Chall, in her well known

book, Learming to Read: The Great Debate (19€7), points out that even the

basic distinction between the phonics apprbach'to reading and the sight
.reading apprdﬁch is not clear-cut when one observes their use in a number of
clasgsrooms. Similarly, Van Deusen Lukas (1975) reports enormous variation
in the'actual educational practices takiné place in classrooms using the
same innévative instructional approach. ;
Developers of innovative curricula or instructional strategies often

interpret these findings as evidence that the problem lies in the lack of

fidelity to the techmical characteristics of the particular curriculum or

instructional technique. Implicit in this view is the assumption that
teaching and learning can be viewed as a stable; well defined production
process, similar to growing hybfid corn; Fidelity to thg details of the
superior tecihmology is ~hought té be possible and to résult in incréased
productivity.

An alternative regponse to the evidence on the variacion in practice is
' that such variation is unavoidable and in fa;t is c;ucial to effective
te&ching.- A necessary condition for effectivé teaching may be that teachers
adapt instructional strategies and curricula to their owan skills and .
personalities, and to the skills, backgrounds and personalities of Fheir
studente. In this view of teaching and learniag, the téchnical
characteristics of instructional strategies and curricula sre not, by
themselves, the critical components. Instead,.wha: matters is the extent to
which teachers are ﬁillingrand able to adapt the éurricula or imstructiomal
strateéy to their née&; and to the needs of their students (Berman and

Mclaughlin, 1978).

R4
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Summary of School Effectiveness Results: Primary Resources and Secon&arv

Resources

ie have learned a great deal from quantitative research om the
determinants, of school effectiveness. The most important lesson is that
schools make a difference. Even in inner cities in which virtually all of
the children attending public schools come from relatively poor families,
there are important differences in the amount of student learning taking
place in different.schools and even among classrooms in the same school. A
second lesson is that teachers are a critical resource. Children learn more
when they are taught by talented, highly mofivated teachers who believe that

thelr students can learn and who structure the school day so that studants

spend large amounts of time "on task,"” working at basic skill development.
ﬁe have learmed a little about how to identify such teachers. Howevef, it
also apéears that no set of observable characteriéﬁics pro&ides s relizkle
composite picture of the effective teacher.

The research results also indicate that the composition of the stgdent
body matters. In the aatural experiments that have been studied,
disadyantaged children who attended schools which served a significant number
of children from more advantaged backgrounds profited from this experience.

Quantitative research on scﬁool effectiveness began with a broadly
specified inpuﬁ-output model that was agno;tic on the role played by
particular school res;urces. In the model, a large number.of resources were
treated in parallel fashion. A critical survey of this research indicates
that the primary resources are teachers and studeats. It is on these human

resources that researchers should concentrate, since they are poorly

oo,
ISR
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understood, play a central role in policy choices; and appear to dominate
othar reswvurces.—

Physical facilities, class si~”¢, curricula, and instructicnal stfategies
can be seen as secondary resources that affect studert learning through their
influence on the behavior of teachers and students. This perspective has two
significant implications. First, current research methodclogy which employs
a2 sunapshot approach to examine the impact of school resources on student
achievement may be inappropriate f@r meaturing the influentce of secondary
fesoufces. For example, it may be that these resources affect student
achievement by influencing which teachers anvd children are found in
particular schools. This mechanism, which is descriﬁed more fully in Section
I2, is not captured with the snapshot methodolog“. The second, and related,

implication is that research on the role of these secondary resources should

concentrate on their impact on the behavior of teachers and students. We

will return to this theme in Section III.

II. THE POLICY PROBLEM
In a nutshell, the policy problem is how to design policies that will

prOV1de more children with the school resources that contribute to rapid

- learning. Part of the difficulty in fulfilling this task stems from our

limited understanding of what these resources are: However, resesarch results

provide increasing guidance concerning the resource configurations that are
assocfated with’high_rates of student learning in ongoing educational systems.
‘A greater difficglty stems from the fact that resource configurations in
ongoing systems result from a large number of institutional mechanisms,
'

interual labor markst rules and customs, and from the responses of teachers

and students and families to these mechanisms. For example, the allocation

/ .




of teachers to schoéls is determined by seniority rules and the decisions of
the more senior teachers. Which children attendkparticulér schools is
determined by rules coﬁcerning attendance boundaries, and by family
location decisions. The relationships between resources and student
-achievement that are observed in the natural expériment research are
conditional on the resource configurations present in the school system. The
process which creaqéd these resburce configurations is not considered in the
analysis. | |

To change the fesourée,configuratinns in a systematic way requires
altering ome or more of the formal or informal institutional mechanisms. Any
alterﬁtions in the institutional mechanisms will elicit behavioral responses
on the part of teachers or pupils and their families. These'behavioral
' regponses may well alter the very relationships just surveyed between
observatle inputs and student ieafning. |

Some readers may believe that the preceding paragraph simply reflacts
the excuses of a timid researcher afrai& to pursue the policy implications of
his work. They may point Qut'that in the substantive area from which this
research tradition stems—;production of hybrid cornr-ruies of thumb were also
used by tradition-bound farmers in detérmiping combinations of seed,
fertilizer, and other imputs. Yet there is clear evidence that convincing
these farmers to abandon their rules of éhﬁmb and instead to allocate
resou:c;s in the proportions indicated by the research findings resulted in
signifiéant increasés'in their produc#ivity. Why is education so different?

?The key difference is that in corn productién, the key inputs, seed, |

water and fertilizer, are inanimate Qnd their productivity depends only on the
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resource mix and on the weather, not on the method by which the resource
allocation is determined. | In education, the key resources ere student's and
teachers, whose behavior and productivity'are very sensitive to the methods
used to allocate resources. This does not mean that policies caooot be
altered. However, it does mean th;t effective policy analysis must take into
account the behavicr;l responses that'changes in resource allocation
mechanisms will elicit.

Two examples may help to clarify the role of behavi ral responses. The
'~ first concerns policies designed to take advantage of peer group effects.
Recall that research hag indicated that low SES childrenm who attend schools
with more affluent peers make more academic progress than poor children who
attend schools with uniformly poor students. This.has led to a number of
policies designed to increase the mixing of students by class, ability or
race. - There has been enormous variation in the success of these policies.
However, in a significant number of cases, the anticipated beneficial reésults
have not been realized.

The reason may be that the middle class children who attend'integrated
neighborhood/schools voluntarily as a result of their parents' decision to
live in an integrated neighborhood may'be‘different in unobserved
critical ways from middle class ‘children who attend schools that are
desegregated as a result of a conscious policy such as court ordered busing
In particular, parents choosing to live in integrated neighbdrhoods and to
send their children to public schools reveal by their choices the belief
that public schools can provide their children with an adequate educetion.

This belief, coupled with pareﬂtal support and positive attitudes toward the

O . 28
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othér children in the school, may be critical in making the school a place
where all children can learn. It may be for this reas&n that the research
results indicate that poor éhildren who attend such schools learm mgré than
poor children who attend schools segregated by class or race.

Parenﬁs choosing to“live in middle class enclave# may not share these
attitudas toward urban public édﬁcation and towards children from poor
families. Without these critiéal, but unocbserved attitudes, the policy of-
mixing children Er;m different classes may not result in high quality
education.

Thé_second example conéerns declining en?ollments and teacher layoffs.
Many school districts, faced with declining stﬁdent enrollments and severe
fiscal constraints, are forced to lay off a significant number ofnteachers.'

In most distritt; the layoffs are detérmined by seniority rules. However,

some administrators h#ve argued that this is ineffic;ent'SinCe under this

system many effective teachers are laid off while lgss effective, but more
senior (and more expensive) teachers are retained. In some districts,
administrators have dictated that those teaéhers who are designated by their
prinéipéls as less effective will be lLaid off. Advocates of this policy

point to the research evidence indicating that teachers do differ

significantly in their effectivemess and that the evaluations of
adminiétrators do reflect teacher performance.

There is very little systematic evidence concerning how either layoff
policy has affected the quality of education provided to children.  However,

there is limited evidence, much of it anecdotal, that the latter policy has

been less successful in some districts than was hoped, for several reasons.

_Y
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First, effective teschers may resign, not beca¢se they anticipate losing
their positions, but rather because they find éhat the competitiveness bred
‘ by this system diminishes the enjoyment that they derive from their job
(Jackson, 1968, pp. 119-135). Second, ‘the quality of education provided in
echools in these districts may decline as teaéhers adjus: their behavior to -
take into accouﬁt the factvthat they are beiﬁg compared with their cﬁlleagues.
Tﬁis can take the gorm of reluctance to shafg teaching materials or to help a
fellow teacher deal with a particularly diff/icult child. . Third, over time',
as teachers alter their behavior,vprincipals way find that their evaluations
of teachers no longer reflect performance as well as they once did-— (The
studies that found that principals' evaluations accurately reflect teacher
~performance were carried out in éistricts where this information was not used
~ in layoff decisions; consequently, the eValuétions’did not evoke the
behavioral responses juét described.; o %

The point of these two exégples is to illustrate the types of behavioral |
responses that policies designed to alter résourcg allocations can elicit.
In some cases the behavioral responses are obvious--for example, when middle
class faﬁilies withdraw their childfen from public schoolsrather than have
them participate in a busing program. In other c#ses, the results may be
more subtle. For example, in terms of socioeconomic status and other

observable indic:tcrs, parents whose children are bused to desegregated

schools may appear iaantical to children living in urban areas and attending
neighborhood schools with many poor children. However, in unobserved

dimensions, such as éttitudes, the parents may be quite different, and the

schools may be made different by contrasting levels of parental support.,
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The point of this section 1is not to argue -that nothing can be done.
There is a wide range of policies that can be used to alter resource
allocations. Each of these will elicit a behavioral response, but the
responses will differ. Forvexample, the creation of magnet schools is an
"alternative to busing for promoti;g school desegregation. Unlike busing,
‘magnet schools may evoke the positive parental supporﬁ that is important to
successful schooling. Early retirement progréms are an alternative to
layoffs for reduciné the size of the teaching staff. These'ﬁrograms nay
‘permit the retention of talenfed young teachers without evoking.ﬁhe
dysfunctional behavior that may accompany layoffs based on merit. The central
point is that policy planmning ﬁust take imtc account the behavioral responses

:hat'policies designed to altar resource allocatioms will elicit.

III. PRIMARY RESOURCES AND BEHAVIORAL RESPONSES: NEW QU’EST‘IdNS FOR

RESEARCEERS AND POLICTMAKRERS

This essay emphasizes the importance to student achievement of
behavioral responses by teachers and students, the primary resourées’df
schooling. These responses to'institutional‘rules, and t; the quantity and
quality of secondary resources, determine first of all which childrenl;nd
teachers will participate inm public schooling. They also influence th;
attitudes, expectations and motivations of the participants and ultimately
the quality of the learning eavironment in particular schools ;nd classrooms.

Given the importance of these behavioral responses, it seems important to .

learn more about them. The following are a sample of research questions

motivated by the behavioral response perspective:

3
n”




- What factors influence teachers'’ participation in, and departure from,

schooling as a2 career? In particular, under the existing systcm‘of

compensation for teachers which rewards longevity aﬁa‘a‘*_ees‘—arereffeetive4»7“
teachers more likely to leave public school teaching than. ineffective
teachers are?

- Are particular working conditions critical‘determinants of teachers'
decisions to leave public school teachiné? |

- Does class size influence the wa§ taachers allocate classroom time amoné
students? Under what circumstances do teachers change their instructional_
techniques in response to a significant change in class size?

- What types of secomdary resources (e.g., curricular alternatives, supplies
and materials, preparation time) aid teachers in”their search for
" instructional strategies that work for them and their students?

- What types <f prog'ams or opportunities would induce middle class parsects
to send their childrem to urban public schools7

- How do different policies to curb violence in scheools influence the'

behavicr of students and, consequently, the learning environment?

In some respects, tHe research needed to answer’these questions is very
different from earlier research on the role of school resources in determining
children's achievement. The new research agenda focuses on the responses of
‘human resources to incentives provided—by institutional rules and to the
opportunities and constraints provided by secondary resources. Earlier
research treated all school resources as parallel; moreover, it reflected the
assumption that resource configurations could be manipulated and "packaged” by

officials. . This new research agenda pays particular attention to the
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determinants of resource configurations. In other words, it explores the

impact of institutional rules and the quality of secondary resourcas on the
mobility decisions of teachers and families.

Wh. zhese differences are significant ones, tlhe new research agenda
has grown direcrly out of the earlier research on school effectiveness.77CiEEr“
evidence from earlier researca‘that schools matter, plus the puzzles created
by ambiguous findings on particular resources, led to the perspective
developed in this.essay. In this respect, the research directions suggested
here are a na;ural successor/to the earlier smapshot resea.ch.

In time, research on;th# behavioral responses of teachers, students, and
families may enable us to c#gose public policies with a clear sense of their
impact on school effectiven;ss. ‘However, the research queetions are

. j 4
extraordinarily difficult #o answer. Conseéuently, it will be many years
before researchers can pro#ide policymakers with reliable predictions |
conceraing the results of,Larticular policf changes in school systems.

|
Given this situa:ionL it seems important to ask whether there are
i y . .

[

' j _
alternatives ta research/for taking behavioral responses into account in the

decisionmaking process. |Lindblom (1959) has argued that the decisiommaking

‘process itself can some?&mes solve the problem of develeping resource

allocation mechanisms,tﬁat evoke productive, rather than debilitating,
behavioral responses. /A systematic exposition of this argumeni is beyond the
scope of this'paper. ﬁovever, a brief discussion of teachers' unions and

| | :
collective bargaining jmay illustrate the argument.

AN
N

Effective union Ieaders know which dimensions of working conditions--for

example, class:size, preparation periods, protection against violence--are
. J ‘ .

|

/
!
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most important to local teachers. They also know what types of resource
allocation mechanisms-—for example, merit pay--are disliked by their members.

The process of collective bargaining reveals these preferences and provides

information about their relative importance. When conducted by skilled
negotiators in a framework which represents the interests of children and
- families as well as teachers, collective bargaining can produce resource

allocation mechaniéﬁs that avoid debilitating behavioral respouses (Freeman

and Medoff, 1979). ,

Unions may play a role, not only in articulating'pref;r;;EEET\but\aiﬁo
in influencing teachers' behavioral respomses to new imstitutionmal incentives.
For example, many districts have introduced early retirement programs in
recent years in the hope of -inducing older teachers, éspecially those who are
less effective, to retire, thereby reducing the necessity of laying off
younger teachers. Soﬁe observers have doubted that these programs will
succeed because older teachrrs may react with resentment, feeling that the
early retirement choice is an admission that one can no longer function
effectively in the classroom. 4Also, some teachers fear that the existence of
an early rétirement'option\could lead to pressure on older teachers to resigan.
Defensive reactions to this fear could have unexpected and uandesirable
consequences.. |

The union can play an importaﬁt role in facilitating the success of
early retirement programs'by giving them_legitimacy and guaranteeing their

integrity. In other words, unioﬁ support for early retirement programs can

give them the status of legitimate benefits, earned through years of service, -

insteaa of a dole, distributed te¢ burned out teachers. Moreover, the




II -25-

existence of a well dgveloéed grievance procedure can ease fears that the
early retirement program would lead to harrassment of older teachers. fhus,
the existence of a teachers' union may be important in stimulating
constructive. responses to policies such as early retirement programs. .

The point of the teachers' union examﬁle is not to make a blanket

rationalization for collective bargaining. It is one of many alternmative
forms of decision making. Other forms include voting and delegation to
professionals. The decisionmaking form that will elicit the most productive

behavioral responses will depend on the participants, the issue, and the

~ setting.

The point we would like to emphasize is that choices about decisionmaking
forms are axtremely important. In our view of tﬁe production‘pfocess for
schooling,‘résoﬁrces do matter. However, the relationships between the
primary inputs, teachers, students, and families, and the outputs, student
skills, depend critically on the behavior of the key a#tors.‘ Their behavior
is sensitive to the incentives provided by the séhdol system. Unfortunately, -
the nature of the responses of these kay actoré to particular incentives is
not well understood. In this view, interest groups such as teachers' unions
aﬁd parents'’ aséociations can play a positive role by providing information
about critical bgﬁavioral responses, and in some cases, by influencing these
responges; Viewed in this perspective, a key policy question is what form of
deéision making will be most successful in eliciting the critical information
about behavioral responses. Th;.effectiveness of public gchooling depends to

a lafge extent on our ability to develop and use such decisiommaking

processes effectively.
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WHAT HAVE WE LEARNED? -

The purpose of this essay is to provide an interpretation of school
effectiveness research that explains puzzles in the empirical findings and
provides a coherent perspective from which to ask new research and policy
questions. At this point it may be helpful to recapitulate the basic themes

developed in this discussion:

1. There is compelling evidence that scheoling makes a differemce in. )
determining the cognitive skills of children. Consequently, the search for
strategies to make schooling more effective is a worthwhile quest.
2. The primary resources that are consiﬁtently.related Lo student
achievement are teachers and other studenfs. Other resources affect student
achievement primarily through their impact on the attitudes and pehaviors of
. . teachers .and students.
3.. The central school resources—teachers and students——will respond to any
changes in the institutiomal rules, customs, or contract provisions that
determine the allocation pf resources. Some of these behavioral responses
will enhance student acnievement° others will diminish achievement. The
nature of the responses will depend on the priorities and opportunities of
these key actors.
4, 'Better data and more research will help us to learn more about the
relationships between schocl resources and student achievement in ongozné
educational systems. Hoyever, quantitative research on school effectiveness, {

as currently conducted, will not provide reliable information about the

effects of changes in resources on student achievement. The reason is that
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the methodology does not address the questioa =f how resources are zllocated
' in ongoing systems. ‘Therefore, new approaches need to ‘be developed and
applied. |
5. A central préblem in iﬁproving schools is to develop mechanisms for
incorﬁorating into the decisiommaking process information about the
priorities of the key actors, and consequently about their likely behavioral
responses. The quality of publiﬁ»educatidn in the future will be determined
not only by the le;el of resources available, but also by our success in

developing policy processes that take into account the behavioral responses

of teachers, students, and families.
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Footnotes

1. See hRarushek (1979) for a detaiied description of the methodology
uged in school effectiveness research.

2., An alternative to norm-referenced tests is criterign-:eferenced
tests, which are more sensitivé to differences in curricula. However, to
use such tests to compare curricula or school programs, there must be
agreement on the goals of the progréms. Murphy and Cohen (1974) document
how difficult it is,to reach agreement on this issue. The widespread
interest in the National Assessment of Educational Progress (NAEP) suggests
that it is possible to develop instruments which measure proficiency in a
number of skills that are commonly regarded as ﬁnﬁoftant. However, it is
not coincidental that the design of the data collgctidn in tne NAEP prevénts
analysis of the effectiveness of particular educational programs.

3. Summers and Wolfe (1977) found te;ching.expe;ience to be negatively
:elatgd to the achievement of children with low initial achievement. They
suggest that this may be due to the fact that the "undaﬁpened enthusiasm” of
new teachers makas them particularly effective witﬁ-slow learners, while the
skills developed through experiénce are particularly important in taaching
children with abové average achievement. This is certainly p}ausible.
However, these results coﬁld also be due to a particular type of selection
mechanism. Effectivé experienced teachers may be more likely than
ineffective geachers to leave exhéusting positions in schdols serving larqe

nﬁmﬁers of low achieving children because they face a more attractive

opportunity Eet, both inside and outside the teaching profession. This
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selection process could explain the negative relationship between feaching'
experience and effe;tiv;ness in teaching chiidren with‘low initial achievement.
Such selection processes are explained in more detail later in the paper.

4, Henderson, et al.'s intarpretation of their peer group results is
cited in order to clarify the somewhat compliéated nature of these findings.
In fact, however, the natural experiment evidence does not provide reliable
tvi&ence concerning the effects of a comscious policy of redistributing
students, The!reison is explained in Section II of this essay.

S. The research surveyed in this essay focuses on resou;ces av#ilable
at the ciassrpom‘level. As a result, the role of school principals is not
considered. It seems intuitive that.principals should also be considereid
among the primary school resources that affect student achievemen;.

6. The problem of’dysfunctional behavior created by attempts to ﬁase
ccmpensatioq on perceived productivity is not unique to éublic education.
Several economists have argued that the strict intermal labor garket rules
that govern resource allocation in many indusc;iesbare a response'to the
problems‘of measuring the productivity of individual workers. See Thurow
(1976) and Williamson, Wachter and Harris (1975) for different versions of

this argument. ' _ ' . -

e
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Recent quantitative sﬁudtes of school effectiveneslsvhave demonstrated that
there are S:Lgnificant differences in the amount of learning takiné place in
different scho'qls and in different classrooms within the same Schocl; even after
controlling for the different skills and backgrounds that children bring to
school.. Until the late 1960s, few policymakers would havé found this result
interesting. Like most Americans, policymakers believed thaat schooiing mattered
and recognized that they and their children learned more in SOI:Ile years of formal
schooling than in others. However, in recent years this confidence in the
ability of the schoois to make a difference has ;:een shaken by the inabiiity. of
quantitative research to ident:i.f‘y consistent relationships between school |
resources and st;xdent achievement. To cite ome well known summary of school

’ effectiveness research (Averch et al., 1972):

Almost every study finds one or twp or three school resources that
tend to be significantly related to studemt outcomes. .But chése ‘
studies generally examine a large number of school respurces. Along
with the two or three resources that'are found to be significant
many are found to be insignificént. And, when we. compare the »
resulés‘of various studies,‘ye find that the same resources db not
appear among the lists of significaﬁt variables studies have
compared (p. 45). |

+« « o Research has not identified a variant of the existing system :

that is consistently related to students' educational outcomes
(p. 154, italics in original). _ _ -

Some observers have interpreted the unstable findings on relationships
" between school resources and student achievement as indicating that schpolé :
(and thus new school policies and programs) really do nnt have the potential to '

. . significantly alter children's skill levels. The recent studies showing that .
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theée are important differences in the amount of learning taking place in
different>schools ana in'differ;nt classrooms, even Emong inner city schools;
and even after controlling for the skills childrem bring to school, are
important in rebutting the "gchools don't make a difference” interpretation.
They provide compelling evidence that wba_fever the reason for t‘he difficulty in
identifying consistent relationships between school resources and student
achievemen_t,' the reason is not that schools do not make a difference.

The purpose of ‘this paper is to preéent an alternative e&plaﬁation for the
incoﬁsisteat and disappointing results of sch;ol effectiveness research.
.firs;, research has failed to adequately take account of the fact that the key
resources in schooling are human resources—teachers, studehts, and families.b
| Second, research tas not addressed the fact Ehat the learning environment in
any classroom»is itself the product of decisions made by.these key buman |
resources. | |

The reason this has caused problaﬁs for school effectiveness research is
that the choices made by teacheié, students, and families can substantially
altertfﬁé'quaﬁtity and quality of instruction in ﬁays that are very hard to

capture with the data on school resources typically used in school-

effectiveness studies. This theme is illustrqted Bj.discussing research on two.

school resources that are of particular interest to policymakers: class size

and teacher experience. ‘

Llass Size
The impact of class size on sudent achievement has been one of the mest
confysing is-ues in educational research. Despite the efforts of many
researchers aﬁd the utilization of increasingly large and detailed data sets,

no consensus has been achieved on the role that class size plays in determining
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student achievement. A recent synthesis of past research by Glaés and Smith
(1978) found t;at!average class size was negatively related to student
achievement in classes with fewer than 20 students. However, the Glass and
Smith s\tl:udy a.‘Léo reported no significant difference in student achievement
~be.tween classes with 25 anu 35 students.

| This finding runs counter to the intuition of many educators, who believe
that they can do a better job in helping children to learn if they do not need
to sp.r.é;d their efforts over a large number o'f‘ children. If this is trué., why
doesn't the evidence on class s'ize.reflect this?

One reason it has lbee‘n difficult to pin down the effects of class size is
confusion concerning the definition of élass size. Should class size refer to
 the number of childrean in the cla:s. on any given day? Or should it refer to
the number of different children a teacher must serve during a 4school year? 1In
schools in which therie is no turmover among students, there is no difference
between ‘these two definitions. Howe&er, in schools serving highly mobile
student populationms, tﬁe number of children in nianbership in a class on any
given day may be much sméller than the total number of students th;a vteacher
serves during the school year. In such schools, teachers aré continually faced
with th\e problem of integrating new children into the class. This task imposes
large demands on teacher time and reduces the time available for instructi_t':n' of
the rest of the class. Consequently, in classes in which there is a' significant ‘ J
significant amount of student turnover, the number of studemts in the class at
any one time may not reflect the demands on the teacher's time, and |
consequently may not reflect the amount of m;tmction rec‘eilve,d. by the students
who do stay in the class for the entire year. | |

Thus, in effect there are two alternative dimensions of class size, the

45



lﬁerage number of students in membership‘on any day, and the total number of
different student:s that belong to the class during the school year. Eoldi.ngb
average class size constant, the total number of students will be larger, the
great the amount of student turnovér. Each of these dimensions of class size
-my have an im ct on student achievement. |

In a stuﬁzibaud on information on a sample of 800 imnmer city elementary
school children and their teachers, Murnane, (1375, 1981) examined the impact of
these two d ensiens of class size on student achievement. The results showed
that the average numbei- of stucdents in a clas; wes not signifi.cantl‘y related to
student acl'/\ievement. ('l'his may have been due to the limited variat:.on in
average: clﬁss size in the sample.) BHowever, the total number of students who
passed th%ough the class during the school year was negatively related to
student /chievement. In other words, the greater the amount of student
turnovey in a class, the lower the achievement of the childrenm who did stay in
that cJ7ass for the entire year. This supports the hypothesis that the need to
'contiqually integrate new chiliren into a class during the school year reduces
the a{nount of time available ts instruct the stable student population.

'l'he key lesson from this study is that: average class size may not reflect

/

accy.n:ately the demande on a teacher's time and the amount of instruction
/

provided to children in schools serving transient student populations.

¢

Teacher Experience

The relationship ‘between teacher experience and teacher effectiveness is
another hea.vily researched issue for which the evidenee remains i:nconclusive..
Some studies report positive relationshlps between teaching experience and
teaching performance, as measured by student achievement gains (Hanushek, 1972;

Murnane, 1975; Kean et al., 1979). Other studies report no significant
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" relationship (Hanushek, 1971; Henderson et al., 1978; Link and Ratledge, 1979).

This section explains that the puzzl‘mg nature of the evidence is due at least
in part to the research methodology used to study the experience-performance
relationship.

.. The hypothesis that teachers become more effective as they gain experience
rests on the view that teaching is a complex process requiring a varied set of
skills, many of which can Aonly be learned on the job. In other words, teachers

learn to teach by t'eaching and as a result they become more effective as they

acquire experience. The most straightforward way to investigate the impact eof
learning by doing on teaching performance is to examine the effectiveness of
individual teachers over time. To date, this strategy has not been usad.

‘Instead, the role of learning by doing has been investigated by estimating
the relationship betw;en experience a;id performance for a sample 'of teachers at
one i:oint in time. It has been implicitly assumed that, after taking into
account observable differences among teachers such as the quality of the college
they attended, the only remaining reason that teachers differ in effectiveness
is as ‘a result of idifferences in gxperiende. However,. there‘ are good reasons
why there may be important unobserved differences inv the effectiveness of
teachers with different levels of experience that are not the result of learning
learning by doing. These differences are the result of vintage and ‘sellf-'
selection effects.

Vintage effects are differences in the average abilities of teacbers hired -
by school districts at different points in time. The most compelling
explanation for t;he existence of vintag’e effects is that dramatic changes in

labor market conditions for teachers over the last twenty five years have

affected the quality of new entrants to the teaching profession. 1In the late
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1950's aud early 1960's a rapid increase in student enrollments created an
acute shortage of teachers in the United States. Many school distriets,
particularly urban districts, found it difficult to find qualified applicants
to £ill vacant positions. By 1970 this situation had changed significantly.
Dﬁe to the combination of a decrease in the demand for t:ahch.grs precipitated by
de?lining enrollments and an increase in the supply of teachers (a delayed
response to the earlier shortage), there has been 2 surplus of teachers in most
subject areas during the 1370's. As a result, school districts have been able
to be very selective in choosing among the la-rge number of app.licants for
tesching positions. Assuming that district personnmel officers are able to
identify applicanvts with the greatest potential, the averaée quality of new
teachers should be higher in periods of excess supply tham in periods of excess
demand. |

Self-selection is another taa.son thét teachers with different amounts of
experience at a given point in time may differ in effectiveness. The self-
selection hypothesis states that the effectiveness of feacher; who choose to
remain m the {:rofession (or in a particular school district) may differ
s'ystematically from the efféctiveness of teachers who choose to leave. A

variet}; of mechanisms could create these selection effects. For example, the

. more effective experienced teachers may leave the classroom to become

administrators. Similarly, it may be oniy the most able teachers who survive
the difficult first yearé of teaching. It could also be that effective
teachers may be the most likely to leave teaching to pursue occupitions in
which high skill levels are rewarded with especially higﬂ salaries. Self-

selection and vintage effects both influence the relationship between years of

teaching experience and teaching performance in a sample of teachers observed

1.
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at one point in time and confound attempts to agaess the impact of learning by
doing on teaching performapce. ‘

In an ittempt to improve the methodology used to study the impact of
learning by doing on teaching performance, Murnane and Phillips (1981)
investigated Bow sensitive estimates of the impact of learﬁing by _'doing on
teaching performance were to vintage effects. They found that teaching
experience was not significantly reiated to teaching perfofmance when vintage
effects were not taken into acéount. Hoveverf when vintage effects were taken
into account, teaching experience was positively related to teaching
_ effectiveness. In other words, the impact of learning by doing on teaching
performance could only be observed when vintage effects——differeuces in the
- abilities of teachers resulting from changing labor market conditions-——were

taken into account.

Conclusion
The point of this article is to explain ome important reasoﬁ why school

fectiveness research has .not identified stable r&lationships‘ bgtueen school
resources and student achievement: namely, that the §chnol fesources
observable in a classroom at bn‘e: poizit in time may no't accurately reflect the
quantity and quality of instruction received by the students in that class.
For example, vthe number of students in the class on any given day ﬁay not
reflect the demands on the teacher's time, if there has been significant
turnover of students during the school year. The number of years of experience
a teacher has had may nOt‘ reflect the quality of the teacher's performance, if
the ;L\nflue.nce of learning by doing is countered by vintage and selection

' effects.

The lesson for researchers and managers is that the key resources in the

o
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schooling process, families, students, and teachers, are continually making

decisions that determine the quality of the learning enviromment in schools and

classes. For example, family decisions about whether to move during the school

year influence the amount of turnover among the'studeats of a school and
consequently influence the amount of time available for instruction. The
decisions of talented college graduates about whether to enter the teaching
profession and how long to stay'in the profession influence the quality of
' instructioﬁ childred receive. |

While this lesson may seem obvious, it has.often been forgdﬁten by
researdhzrs and school managers alike. Too often researchers fail to ask what
the data they have collected un class size and teacher experience really
reveal about the quantity and quality of instruction‘cﬁildren receive, in a
world iﬁ which transient families and changing labor mérket conditions for
teachers are important facts.

School managers, who are under great pressure to use resources efficiently

and to provide ready answers to a demanding public, also sometimes forget that

the key school resources are pegple who respond to any and every policy cﬁange.
Great care must be taken to assure that the responses of the key human
resources to a policy change will in fact emhance the quality of instrué¢tion.
In summary, to make senée of the results of school effectivenéss research
and to use these results effectively, both researchers and policymakers need

to focus on the central role that luman resources play in schooling.

oL
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Input-output research has made
valuablc contributions to our
understanding of schools; however,
it does not provide reliable evidence
concerning how school reso.rces should

be allocated.’

Input-~OQutprt Research in Education:

Accomplishments, Limitations, and Lessc™s

Richard J. Murnane

I. INTRODUCTION

Over the last 16 years, quantitative research on school effectiveness—-
called educational production function studies by economists, input-
output studies by sociologists, ‘and research on the cost-quality issue
by lawyers--has played a significant role in public policy debates
concerning a range of educational issues. The results of school
effectiveness studies'have been introduced into court cases dcaling.with
the way schools arc financed, into legislative debates concerning
compensatory education, and into executive branch deliberations

concerning school busing.

The prominent role that this research has played in pblicy
[}
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discussions has led many obseryéfs to ask: How good is the research?
. What does it really have to tell us? Does it prc.;;vide reliable evidence
concerning how scarce resources should be allocated? The purpose of
this paper, is to address these questions. Section II describes the
accomplishments of quantitative research on school effectiveness,
including advances in our understanding of what the critical resources
in schooling are. Section III explains the limitations of this
re;earch-—in parficular, why it does not provide a basis for determining
how school resources should be allocated. This argument is illustrated
with two extended examples, describing research on the effects of
teachiﬁg experience and class size on school effectiveness. Section IV
discusses lessons that follow from the arguments preserited here. One

of the lessons--the importance of talking to school people about

. alternative explanations of empirical findings--has the potential for
increasing dialogue between researchers and school officials and for

throwing light on the actual school policies that influence student

achievement.

IT. ACCOMPLISHMENTS

In the 16 years since the publication of Equality of Educational

Opportunity, the first large-scale quantitative study of school
éffectivenéss, important advances have been made in the methodology

used to study the relationship of school resources to student
achievement. These advances include the use.of longitudinal data.
measuring student gains in skills from one scthl year to the next, and-

the use of more accurate measures of the school resources actually

availablé to individual students. As a result of these methodological
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advances, quaqtitative studies of school effectiveness, which I will
refer to as input-output studies, can now provide quite“detailed
descrip;ions of relationships that exist between school resources and
student achievement over the course of a school year..

What havé these descriptions revealed? The most important finding
is that there are significant differences in the amount of learning
taking place in different schools and in different classrooms within the
same school, sveﬁ among inner city schools, ana even after taking into
account the skills and backgrounds that children bring to school (Armor
et’al., 1976; Hanushek, 1971; Murnane, 1975). Until the late 1960s, few
policymakers would have found this result interesting. Like most
Americans, policym..‘clkers believed that schooling mattered and recognized v
that they and their children learne more in some years of formal
schooling than in other years. However, in recent years frustration
resulting from the difficulties in finding "policy levers" to improve
schools, and from disappointing evaluations of policy innovations that
were tried, has shaken this confidence.f The results indicating cleaf
differences among school$ a;d classrooms affirms that it is worthwhile
devoting attention to the fact that ;ome schools provide better
education than other schools do, despite our limited success in tracing
this fact to policies responsible for it. ‘

The second important set of positive findings from the quantitative
research on school effecfivgness is the critkal importance of the
scPools"human resources; teachers and students. (Due to data

limitations, no large-scale input-output studies to date have

investigated the role of the school principal.  However, school

S
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effectiveness sfudies using other kinds of research designs (Edmonds,
1979) indicate that school principals play a central role in determining
school effectiﬁeness.} |

Virtually all studies find that some attributes of teachers are
significantly related to student echievement. The attributes most
commonly rela:ed to studeni achievement ere_those providing information
about.teachers' intellectual skills, such as scores on tests of verbal:
ability, or the éuality of the college a teacher attended (Hanushek,
1981; 1979; Murnane, 1981; Summers and Wolfe, 1977, Winkler, 1975).

Many studies also report the importance of student_bod& composition;
‘While the results vary somewhat across studies, there ie support for the
hypothesis that elementary school children with low initial skill levels
whe ateend schools in which their classmates' aﬁerage achievement level
is relatively high make mére progress than such ehildren who attend
schools in which their classmates' average achievement level is
relatively low. There is similar evidence regarding socio-economic
status (Henderson et al., 1978; Summers and Wolfe, 1977; Winkler, 1975).

To appreciate the contéibution of recent input-output research to
our undersianding of schools, it is helpful to place this research in a
historical perSpectiQe. Quaetitative research on school effectiveness
began with a broadly specified model that was agnostic‘gn the roles
played by particular school resources. In the model, a large number of
resources were treated in‘pafallel fashion, including physical
facilities such as ﬁhe number of library books and the size end age of
the school, as well as human resources. We now understand that the

primary resources are teachers and students. If other resources matter,
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‘ ' it is through their impact on the behaviors of teachers and students.

III. LIMITATIONS
While there has been growing agreement among researchers and
policymakers concerning which school resources are @ost important
(Hanushek, 1979; Murnane, 1981), no such agreement exist concerning the
policy implications of these findings. Some economists have suggested
that the results-indicate how school resources should be aliocated,‘and
have formalized this suggestion by incorporating the resu;ts of input-
output studies into optimizing algorithms designed to sho& ﬁoQ school
districts should"allocate resources to reach particular goals (Cohm,
i ' 1978; Boardman, 1980). Other econcmists, while not_stating what school
officials should do with dollars, argue that schools must be using
. resources inefficiently since the pattern of payments of resources does
not reflect the relative values of the regression coefficients in input-
~output studies (Hanushek, 1981). |
Mény school officials view these interprét#tion'of tﬂe evidence
with skepticism. They feel'intuitively that the quantitative research
does not capture all of the informa?ipn needed for. good policymaking.
Moreover, while sometimes conceding that resources could be used more
effectively, most school officials béelieve that dollars as currently
used are related to school quality. However, since most scheool
_officials are not trained researchers, they are usually unable to.
express the sources of their skepticism in the language ;f models and
‘s£;tistics. At the.same time, few researchers have tried to elicit

. from school officials ideas about aspects of schooling that should be

reflected in the design of quantitative research. Thus, as a result of




differences in training and inclinatioms, little dialogue takes place

between quantitative researchers and school officials.
Iﬁ this section I explain the methodplogicalrlimitations of input-
output research in education that I believe underlie the skepticism of

school officials. These limitations make it inappropriate to base

decisions about how school resources should be allocated on the results

of this research. 5
Input-output research essentiaily provides snapshots-—albeit
increasingly fine-grained snapsﬁoté—-of relqtionships}%etween school
resources and student achievement. To serve as an adequate’ basis for
resource allocation decisions,.thesg snapsﬁotg must fulfill two
conditions: |
first, they must provide accurate iﬁformation about the
. (uno.bserve_d) moving picture that constitutes the school process;
second, they must accurately predict how the moving picture would
be altered, and ultimgtely how student achievement would be affected,
by changes in allocations of s;hool resources. | g
It is my contention that inﬁut—output research in education does nof
fulfill these conditions,'and thus cannot tell us how to allocate school.
resources. To clarify the reasoms, it is uéeful to contrast input-
output research in education with similar research in agriculture.
In an oft cited paper, Heady (1957) feported on his investigations -
" of the optimal combinations of fertilizers--nitrogen and phosphate—that
farmers should use in growing corn. Heady began his.reSearch by
conducting controlled experiments to determine the effects of diffefent

. input levels of the fertilizers on corn yields. He then analyzed his




. . experimental data with multivariate methods to estimate the input-output
| rglationships between fertilizer combinations and corn yield. Finally,
Heady incorporated information on the prices of the two inputs with the
results of: the input-cutput study to calculate how farmers should
combine inputs of nitrogen and phoSphate to maximize the yield from a
given 1evel.of expenditﬁres on fertilizer.

The critical characteristics of the agricultural research example
that allowed the‘research results to serve as a reasonably reliable
policy guide for farmers are the'following:

1. Heady did controlled experiments to assure that his results did

. in fact reflect the causal:influences of the fertilizers on corm’
yields.

2. The inputs were well-defined homogeneous commodities available

. in well-operating ma;kets at clearly identified prices.

3. The input mix could be chaﬁged by simply altering the amounts of
nitrogen and phospﬁate that were purchased and spread on the
corn fields.

Contrast these charactéri;tics wiﬁh the aituation facing the

researcher‘investig;tiﬁg input;output relations in eduéation:

1. The researcher must Tely on data from natural experiments——that
ig, from the variation in resource combinations that naturally
occurs in schools. This is a significant limitation in
assessing causation because not only are the eritical school
‘resources, teachers and students, not assigned to each other by
a random assigmment process, but in fact a variety of formal

' ‘ and informal assignment procedures exist that tend to group

| by




students with particular characteristics. As a result it is

extremely difficult to disentangle input-output relationships

from tﬁe influence of assignmnent procedures.

In.igput-output research in education, the critical resources,
teachers and students, are characterized by their attributes
(for example, the race, sex, experience, and education of
teaéhers and thé socio-economic background and prior skill
levels of_students). However, it is not possible for schools to
acquire individual attributes, only bundles of correlated
attributes. Moreover, the bundles cannot be purchased in well-
defined markets at.clearly defined prices. Instead, the
acquisition process consists of defining. personnel policies and
student attendat’u:e policies to which teachers and students
respond.

Changing the resource allocation mix—that is, the combinations
of teachers and students that work together--requires changing
persoﬁnel policies and/or student attenaance policies. These
changes will elicit'responses from teachers and students that
are often unpredicted. (Think, for example, about the responses
elicited by some busing programs (Rossell and Hawley, 1981) and
teacher layoff prograﬁs (Johnson, 1980).) Inpﬁt-oquut research,
as currently cénducted, does not examine the nature of these
responses because it takes as given the combination of teachers
and students that are present ;n different classrooms and
schools. Consequently, the resource allocation process is

beyond the observation and control of the analyst.

J _ 61




School bfficials, as a result of their experien?es and frustrations
in trying to create effective school programs, are aware at least
implicitly of some of these factors that so powerfully differentiate the
education gase from’the agriculture case. In particular, they know how
difficult it is to change-personnél and student attendance policies and
they know that policy changes often elicit responses very different from
the expected responses. It is these experiences that produce the
skepticism of maﬁy school officials concerning the policy implications
of input-output studies. |

The next two subsections prdvide examples of’research puzzles that
reflect the difficulty of capturing critical elements of the moving
picture of schooling with input-output research. In both examples,
altering the research design in ways that reflected the intuitions and
observations of school officials diminished the puzzling nature of the
results and increased the extent to which the research provided insights

about the ways that the actions of teachers and students affec . student

achievement.

A. Teacher Experience. -The relationship between teaching experience

and teaching effectiveness is one of the most heavily researched
questions in education. ‘However, despite many studies, the evidence

r emains inconclusive. Some studies report positive relationships between

teaching experience and teachi:ig performance, as measured by student

achievement gains (Hanushek, 1972; Rean et al., 1979; Kiesling, 1981).
One study reports a negative relationship between teacher experience and

effectiveness in teaching students Qith certain characteristics (Summers

and Welfe, 1977). Many other studies report no significant relationship

ey
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betuéen teachihg experience and performancé (Armor et al., 19763

Hanushek, 1981; Henderson wt al., 1978; Link and Ratledge, 1979).
Many school officials find tﬁese results puzzling. ‘From their

observations of individual teachers over time, they conclude that most

teachers learn a great deal about how to teach in their first years on

the job and that this learning by doing results in improved teaching».
In fact, the puzzling and conflicting nature of the research

evidence is due-at least in part to the research methodology used to

study the experience-performance relationship. To date, input-output
studies have ﬁdt investigated the impact of learning 'by doing on.

. teaching performance by the'e mos% reliable method, namely, by examining
how the performance of individua:l teachers changes as the teachers |
acquire experience. Instead, the studies have investigated the

‘ relationship between experience and performance for a sample of teachers
at one point in time. It has been implicitly_ assumed ~t:l'-.au:, after taking
into accoqnt obsérvaﬁle differences among téachers {such as the qualitj
of the coilege they attended), the onlyl remaining reason that teachers
différ in effectiveness is a,ls a result. of differencgs in learning by
doing. However, there ‘maylbe important unobserveci differences in the
effectiveness of teachers hired in di.fferent. years that are ;xot the
result of learning by doing. These differences are the résult of
vintage and self-selection effects. -
Vintage gffects are differences in thé avefage abilities of
teachers hired by school districts at different times—for example, in

different yvears. The most compelling explanation for the existerice of

. vintage effects is that dramatic changes in-labor market conditioms for

ERIC | w B
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teachefs over the last 25 years have affected the quality of new
entrants to the teaching profession; In the last 1950s and early 1960s,
a rapid increase in studént enrollments created an acute shortage of
teachers in the United States. Many school districts, particularly
urban districts, found it'difficult tc find qualified'applicants to £1l1l
vacant positions. By 1970 this situation had changed significantly.
Due to the combination of a decrease in the demﬁnd for teachers u
precipitated by éecliﬁing enrollments and an increase in the supply of
teachers (a delayed response to the earlier shortage), since 1970 there
has been a surplus of teachers in most subject areas. As a result,
school districts have been able to be very sélective in choosing among a
the large number of applicants for teaching positions. Assuming that
district personnel officers are able to identify applicants Qith the
greatest potential, the average quality of new-teachers'should be higher
in periods of excess supply than in periods of excess demand. Unless
the differences in the average abilities of teachers h;red at‘different
times are captured by variables describing teacher hackgrouﬁds (which is
very difficult to do), rese;rch based on a cross-section of teachers
will not producé reliable estimates of the influence of teaching
experience on teachiné performance. |
Self-selection is another explanation for the puzzling results of
eross-sectional reséarch on the relationship between teaching experience
and teaching performance. The self-selection hypothesis states that the

effectiveness of teachers who choose to remain in the profession (or in

a particular school district) may differ systematically from the

effectiveness of teachers who choose to leave. For example; it may be
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only the most'able éeachers who survive the difficult first years of
teaching. Converse,ly, effective experienced teachers may leave the
classroom to become administrators. Or effective teachers may be the
most likely to leave teaching to pursue occupations in which high skill
levels are rewarded with esﬁecially kigh salaries. Self-selection, like
vintage effects, confounds attempts to use cross-sectional data on
teachers to assess the impact of learning by doing on teaéhing
performance.

In an attempt to.improva the methodology used to estimate the
impact of experience on teaching performance, Murnane and Phillips
(1981) constructed an explicit meésure of vintage effects for a sample
of teachers in one large urban school district and investigated how
sensiéive the estimates of the experience—performancevrelationship were
to the inclusion of this measure. The measure of vintage effects
consisted of the change in total student enrollments in the school
district between the vear in which the teacher first taught in the
district and the previous year. The logic underlying thé use of thié
measure is that in years of‘rapidly growing student enfollments, this
district and neighboring districts competing for teachgrs-in the same
labor market hired large numbers of teachers at a time in which the
supply of teachers was relatively limited. Aé a result, they could not
be selective in choosing among applicants. When enrollments were -
declining, persénnel officers could be more selective and average
teacher quality would rise.

The variable included in the model to indicate learning by doing

was the natural logarithm of each teacher's total number of years of
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teaching experience. This specification reflected the assumption that
teachers continue to learn as they gain experience,‘ but that the
g?eatest gains from additiﬁnal experience occur in the firs: years of
teaching. - |

The empirical resul;é indicated that teaching experience was not
significantly related to teaching performance when vintage effects were
not taken into account. However, when vintage effects Qeée taken into
account, teachiné experience was positively related to teaching
experience. The size of the relevant coefficienﬁ implied that children
taught by a teacher with five years df experience made three to four more
months of progress in aéquiring reading skills during a school year than
d*2 children taught by a first year teacher.

The key lesson from this example is that the career decisions of
teachers, made in the context of changing labor market conditions for
teachers, make it extriemely difficult to capture with cross-sectional
data an‘important glement of the moving picture of schooling-—namely,
how the performance of teachers'changes'as they gain experience.

B. Class Size. The im;act of class size on student achievement has
been anothgr confusing issué in educational research. Despite the
efforts of many researchers and the u;ilizatioﬁ of increasingl& large

and detailed data sets, no consensus has been achieved on the role that

class size plays in determining student achievement. Many educators are

+ skept®cal about the inconclusive research findings becauge their

experiences suggest that most teachers do a better job in helping
children to learn when they do not need to spread their efforts over a

large number of children.

by
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As was the case with the~experience&performance relationship, one
reason for the ambiguous research results. involves thg difficulty of
capturing critical aspects of the moving picture of schooling with
essentially snapshot research. In the case ot class size reseafﬁh, this
difficulty is reflected in confusion about the appropriate definition of
the concept. Should class size refer to the number of children in the
class on any given.day? Or should it refer to the number of different
children a teachér must serve during a school year? in schools in which
there is no turnover among students, there is no difference between
these two definitions. However, ;s the principal of one urban

elementary school explained to me, in schools serving highly mobile

student populations, the number of children in membership in a ¢lass om

any given day may be much smaller than the total number of’sﬁQdents the
teacher serves during the school year. In sﬁéﬁvschools, teachers are
continually faced with the problem of integrating new childrem into the
class. This task imposes large demands on teacher time and ¥educes the
time available for instruction of the rest of the class. Comsequantly,
in classes in which there iéva significant amount o;ﬁégudent turnover,
the nuﬁber of students in the‘class at any one time may not reflect the
demands on the teacher's.tima, and conseéuently‘ﬁay n&t reflect the
amount of'instru;tidn received by the students who do stay in the class
gor the entiré year.

Thus, in éfkect there are two alternative dimensions of class size,
the average number of students in membership on any day, and the total

nﬁmber of different students that belong to the class during the school

yvear, Holding average class size constant, the total number of
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students‘will be larger, the grgater the amount of studemt tqrnovér.
‘Each of these dimensions of class size may have an impact on student
achievemént.

In a study basedron information on a sample of ‘800 inner sity o
elementary school children and their teachers, Murnmane (1975) examined
the impact on studeﬁt achievem%nt of these two dimensions of class size.
Average class size was measured by the average of the number of
students enrslled in a class on October 15 and April 15. The total
number of students served was measured by the total number of names that
apﬁé#fed on the class ragister for that school year.

The results indicated that average class size was not significantly
related to student achievement. (This may have been due to ﬁhe lﬁmited
variation in average class size in the sample.) However, the total
number of students whu passed thIOugﬁJthg?glass, which varied from one
more than average class size to 22 more thAn average class size, was
negatively related to student achiévement.

The primary lesson from this egample is similaf to the most
impo;tant lesson from the péevious example—namely, that the active
behaviors of the human resources make it difficult to capture critical
eiements of the schooling process with cross-sectional data. 1In this
‘case, it was the mobility of students th;t made'averaée class size a
poor measure of the demands on teachers' time and confounded attempts
to investigate whether the level of these démands affected student

achievement.

IV. LESSONS

One lesson to be drawn from the two input-output studies described

Bo



in the previous section is that the intuitions of experienced school

officials should be viewed as significant sources of illumination to

which researchers should pay attention in designing input-ocutput

research. . Often school officials' perceptions about what affects

student achievement in their schools can be incorpo;ated into input-

i
output research, improving the ability_of the research to capture
;ritical dimensions of the ways schooling affects studenﬁs' achievement.
For example, in Ehe,experience and class size research described zbove,
interviews with school officials produced the ideas for.studying
vintage effects and student tui‘nover.

A second lessgson is that it is impdrtant to consider a broad set of
possible interpretations of coefficients in input—output studies. 1In
other words, researchers should thini carefully about altermative:
explanations of significant coefficients, and view as highly plausible
and also potentially interesting, explanations other than the usual
explanatiohs that the\relevant right—hand side variable had a causal
influence on student achievement.

The reason .why alternat':ive explanations are highly plausible is
that the resource combinations present in particular class;ooms are
détermined by the large numbei of personnel and student assignment
pelicies, explicit and implicit, preseant in all school districts, and
by the reactions of students and teachers to these policies. Policies
and.tﬁe reactions of the human resources to policies influence student
achievement in many different and often unpredictable ways. These
iﬁfluences often result in significant coefficients in-input-cutput

studies, but frequently the influences do not reflect causal

>
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relationships between the obser&ed explanatory variables and student
' achievement.

Careful researchers do try to be sensitive to these alternative
explanations. and many published articles describing the results of |
input-output studies contain footnotes mentioning alternative
explanations of particular significant coefficients. However, the
typical rélegation of these alternative explanations to the fdotnotes
suggests that most researchers view them as problems obstructing the
estimation of the central input-output relationshié rather than as-
interesting and potentially important phenomena in their own right:

This perspective is also indicatéd byvthe language used in the
econdmatric 1iterature>to describe such alternative explanations--
selectivity bias, omitted variables, nonrandom samples. These terms
' connote problems that obstruct researchers' attempts to examine a

particular well-defined concept, such as an input-output relat&onship.
In cases like the fertilizer-corn yield ekample (in which the input-’
output relationship is clearly defined, is independent of resource
allocations mechanisms, and'is the one critical pu?zle), this
perspective is reasonable. It keeps the resea;cher focused on the one
central queétion. In the fertilizgr-corh yield case, focusing |
exclusively on ;he input-output relatidnship was possible and
appropriate. Moreover, it was sufficient to answer the policy question
of what to do with scarce resources because no signficanﬁ puzzles or
process difficulties'were involved in buying and allocating the
relevant inpﬁts.

. The education case is:quite different, however.. The critical

ERE | | ‘u
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resources, teachers and students, cannot simply be purchased and placed
in ciassrooms.n»Instead; changes in human resource combinations ﬁan only
be brought about b§ changing persomnel or student attendance policies.
Often the intended changes in resource combinations do not occur because
teachers and/or students respond to the policy changes in unprediéted
ways. In other wnras, teachers' and students' reactions to the many

" formal and info£ma1 rﬁles and policies that.characterizé schools are
aspecté'of the mbgion picture of schooling that are not well undersgyod
and are critical in determining how schools influence students.

Pursuing alternmative explanations of puzzling results of input-output
studies is ome potentially fruitful way of learning more about these
poorly understood aspects.

To illustrate this suggestion, consider two examples of findings
from recent input-output studies that are solmewhat puzzling and have
many alternative explznations.

Murnane (1975) found that black teachers in an urban school system
were more effe;tive in teaching reading skills to black primary schqol
children than white teacheré in the school sjstem wer . Among the
conventional\exPlanations consistent with a causal interﬁrétation are
‘that black teachers ma§ underséand the needs and motivational patternms
of black students better than white teachers do and that‘biack teachers
may provide a role model that inspires blgck students to greater
effort. There are also altérnative possible explanations of a some&hat .
different nature. Most of the black teachers in the sample weée
e&;cated at one of a small number of black colleges'in thelsouth. As a

result of personai connections with placement officers in these

« 771
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colleges, the school district personnel director might have been able to
recruit the most able graduates of these schools. Another possibility
is that as a result of differential alternative employment possibilities,
talented B;ack teachers may have been less likely to leave the schooi
system after a few years of teaching than talented white teachers were.
The latter two explanations concern idiosyncratic aspects of fhe
operation of labor markets that are important to understand in designing
?olicies to recruit and retain talented teachers; Interviewing the
.personnel director ;nd the relevant black teachers might have provided
information‘abqut the relevance ®f these altermative explanations.

A second example concerns Summers and Wolfe's (1977) counterintuitive
finding that for students_who began the school year with'average or
- below average achievement levels, the number of disruptive incidents
U \ that oc:ufred in the school during the school year was positively
‘associated with student achievement growth. To the authors' credit, the
disfuptions variable was not deleted from the analysis and oné pos;ible
explanation of‘the.fiﬁding was discussed in the text of the érqiclé-
namely, that the results miéht stem ffom the aggregated nature of the
disrﬁption data. Howeﬁer, might there not be alternmative éxplanations
that reflect real things going on in schools, rather Lhan simply
arfifacts of data limitations? Possibilitie§ include that in such
schools only atypical stﬁdents take achievement tésts (a necessary
condition for inclusion‘in the sample) or that administrators have fqund

ways to attract particularly effective teachers to troubled schools.

Undoubtedfy there are a variety of other possible explanations and

the point of this discussion is not to defend any particular candidate.
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Inatead, the point is to argue that exploring diligently a variety of
possible explanations for puzzling results may uncover either intended
or unintended aspects of the schooling ﬁroéess that are important in
determining students' achievement.

Thais type of research requires methods such as interviewing school
officials that researchers specializing in quantitative ahalysis.
generall& are not comfortable with. However, conducting interviews
with the explicit objective of unraveling puzzles posed by the rasults
of quantitative research may greatly enhance the contributions of
quantitative research in describing important elements of the schooling
process,\and ultimatély in providing informa;ion that can lead to

better schools.
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~ ABSTRACT

This article is concerned with the applicability of the conventional
 economic theory of préduction to activities such as education. Part I
describes the conditions under which the conventional theory provides a
.useful theoretical framework for understanding input-output relations in a
sector. Parts II and III exgaain why existing knowledge about input-output
relations in éducatign and changes in these relations over time is not
compatible with the assumptions underlying conventional theory. Part Iv
provides suggestions toward the development of a theory of production that

is applicable to activities such as education.
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| I. INTRODUCTION

We take it as tautological that thé output of any organization

can be exactly explained by the inputs and techniques it is using, if

these are appropriaﬁely defined. It follows th#t differences in

outputs among organizations, and over time, al;o can be explained in
terms of differgncgs in inputs and ;echniques.
| Recognition oé logically necessary relatioms, often in the form of
accounting identities, is an important aspect of human understanding..
Howevgr, tautologies, like 4V equals PT, or Y equals C plus I, take on

- analytic life, and become part of a theory, only as various non-

tautological assumptions are breathed into them. Thus the assumption

‘ that V is a comstant, or that C equals c times Y, transforms the
identity-into a theory that asserts relationships not innate in the
tautélogy and which, therefore, may be basically right or basically
wrdng. Similarly, the assumptions imglicit'in the standard economié
theory of production breathe analytic life, and the potential for
illumination or obfuscation, into the output, input, technique,

»

tautology.

employed initially in the context of the broader theory of the
profit ﬁaximizing firm. When it is used outside that context (e.g.,
in the study of input-output relations and.innovations in education)
ithg"general as;umptions of the mother conteﬁt tend to be carried over
to the offspring. While seldom spelled out explicitly, three
important (non-tautological) assumptions are employed in most

economic analyses of production.

ERIC | 7y
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The standard economic theory of production was deveioped and
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When it is used outside that context (e.g.,'in the study of input-output
relations and innovations in education) the general assumptions of the motpér
context tend to be ﬁarried over to the offspring. Whilevseidom spelled out
explicitly, three important (non-tautological) assumptions are employed in
most economic analyses of pro&uction.

1. The inputs and techniques employed by a firm are rationally chosen

from a set o§ well-defined possibilities, so as best to achieve the
organization's objectivés. While more complex versions of tbe'theory
may admit some factors not under the decision maker's control--e.g.,
the amount of rainfall--the basic flavor is that the values of the
right-hand side variables can be explained in terms of rational choice

by-a decision maker.

2. The requisite inputs and techniques are generally available. While
speciﬁl site advantages, instances of unusual skill, or even
proprietary knowledge, may be recognized in some cases, these
ididsyncratic elements are not stressed.

3. While it may be recognized that considerable trial and feedbaﬁk
learning may be required before a good technique-input combination
tailored to the situation is found, it is presumed that most |
observations of inputs and outputs are of situations where this

rexploraticn has been essentially completed. '

All three of these assumptions show through in specially strong form in’

research which aims to explain differences in ocutputs and inpuﬁs among firms

in terms of different points along a common produr~ion function. Varying

market conditions are presumed to lie behind the 1. .on of the points; the

points on the production function are assumed to have been chosen so as to

Y
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maximizé profit. Differences in access to particular inputs generally are
ignored in such analysis. Similarly, the presumed existence of a common
production function makes sense only if all techniques are available and knowm
to all firms. .Finally, the presumption that firms are on the production
function means that experimentation to find itiis essentially over,

Behind the scenes (usually) is an implicit éhenry of the nature c¢f
techniques. They are well articulated, like the recipes in a cookboog. The
ingredients referred.to in the recipe can be bought at most stores. Such‘
operations as mixing or baking can be accomplished with ge;erally available
spoons and stoves. Thus "recipes"”indeed can be chosen, by anyone who has the
relevant cookbooks, and can be performed by anyone with adequate cooking
skills and access to the relévant stofes.

In the standard ﬁheory of production it is assumed that everyone has
access to all cookbooks, and "knows'" what is in them. In some applications of
the theory of production, as in the studies of education effectiveness we
shall review in this paper, it is not assumed that all fechniques are known,
or available, to z1ll organizations. In such studies the teriniques employed
themselves may be entéred as argumeﬁts of the productio~ function. As we
shall elaborate later, :hese studies usually carry tle connotation of easy

"technology transfer." Absent legal constraints, and perhapg with a bit of
teaching and learning, any organization could use any technique with roughly
comparable results. Thus.the basic presumptions about the nature of
"techniques" in education are consistent with that in the theory of the firm.

Technological knowledge is assumed to be well-articulated and to define, quite

precisely, both what can be done and how to do it. The "how to do it" part

involves acts that any reasonably skilled person can perform with inputs that

*
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are generall? avallable.
' This implicit th,ceory about techniques often is complemented by a set of
assumptions about new téchnique generation.

4. The advance of technological knowledge (the creation of new ’ .
techniques) is presﬁmed to occur through a;tivitiés involving ’
specially trainedipeople who do their wofk.at some distance from
actual production. This separate activity might as well be called
research and development. Since the new techniques are peffectly
articulated, there is no particular problem of transference of
knowledge from the R&D laboratory to actual use.

These assumptions about technolcgical ad;ance are expiicit or implicit

in many models of productivity growth in manufacturing industries. As we
shall see, many scholars of education consider educational innovations as
. coming about 1alrge1y through educational R&D.

We have stated the assumptions that we think like behind the standérd
economic theory of production, technology, and technological advance quite '
starkiy. Wﬁile some may quibble about the details, we maintaih;that these
assumptions, or notions quite close to them, are needed if the concept of a
production function is to have much meaning, if it is appropriate to think of

all organizations as dapable of doing the same things, and if the source of

‘;'!

enhaticed production capabilities” iS meaningfully to be soughf in research a‘nd
‘deve.lopfnent. Further, as we shall argue later on in this paper, ﬁhese notions -
are implicit in ¢he interpre:atioris and presumptions of many non-economists,

even thonfgh the scholars may lack well-articulated not.:ions of a "producAtion

funct‘i‘on."_ |

. We stress that the economic theory of production, technology, and

v
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technological advance, involves a set of rather particular assumptions.

Because these assumptions seldom are made explicit, and because economists

‘are so used to looking at input and output variation through the lens provided

by the theory,- in many minds the phenomena to be ekplained, and the theory
nSed to provide explanation, blur together. These assumptions most definitely

are not implicit in the tautology that outputs are to be explained by inputs

“and techniques employed, and that therefore differences in outputs can be

explained in terms of differences in inputs and techniques.A.Tﬁe economic
tHeory of production, by stressing conscious choice, plays down the role of
special circumstances, luck, or continuing exnerimentation, in determining
actual inputs and techniques employed. fhe theory-represses“the role of
individual differences in access to inputs or abilisy to use certain
techniques. While the face ehat output is a function of inputs and techniques
employed may-hoid true as a tautology; the interpretation economists make of
the observed relationships is very heavily dependent on the.assumptions
contained in the standard economic theory of production. An interpretation
in terms of different rational and informed choiges of generally available
inputs and techniques is illuminating in some cases; but in other cases it
blinds the observer to what actuelly iies behind the ebserved differences.
Similarly, while techno;ogical advance may (tautologically§be defined as that
which enables inputs to be employed more productively, it is not tautological
that technological advance comes 1arge1y from an identifiable R&D eetivity.

In textbook microeconomics the economic’ activities used to illustrate

the basic concepts of production theory are those like the production of steel,

o e .

or aircraft, or corn, or the generation‘of electric power, or the shipping of

oil through a pipe. For these it certainly makes sense, at least as a first

§3 -
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approximation, to think of the principal inputs employed and techniques used
as having come about largely as a result of managerial choice. The relevant
inputs, and techniques, can to a first approximation be regarded as widely

e
available. The technologies and contexts are sufficiently stable or

predictable that it does not éegm likely that much of observed activity should

be regarded as an attempt to learn. The techniques themselves can be.
}

g

associated with an actual extant body of blueprints, designs, how to do it
textbooks; and often the programs of professional training in the relevant
"technologies." It.alsd usually is ﬁossible to identify real organizations
that actually do R&D, and to trace important advances in technological
capabilities to these.

However, even for activities like the manufacture of steel, it is
important to keep in mind that thg concepts form a theory, which in some
applications may be incomplete or even ﬁisleading. The quantity and quality

of labor input may depend on the nature of management-labor relations, and the

social customs of the plant,.and these may be difficult to 'choose" or control.

Even steel technology is not tightly "blueprinted;" experience with technical

assistance suggests that it is often very hard for one company to copy exactly

»

what another company is doing even if the former has ample assistance from the’

latter. Also, many studies of advances in production ?rocésses in
mandfacturing show a considerable amount of continuihg learning by doing, with
oniy a limited role for‘separate.R&D, Nonetheless, the orthodox theory of
input-output relations and innovation has proved a useful fifst approximation
in ;hgse traditignal areas of application, at least for some purﬁoées.

But the concepts have also been qmployed iﬁ recent years for activities

such as crime prevention (Ehrlich, 1975; Witte, 1980), firefighting (Getz,

84
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1979), the pruvision of medical services (Over and Smith, 1980), the raising
of children (lLeibowitz, 1977), and education. This article is concerned with
the extent to which the orthodox ideas about input-output relations and
innovation can-be extended to these kinds of activities. Thé particular focus
will be on education. .

A number of ‘studies have examined relationships between inputs and
outputs in‘education and have attempted to interpret these as different points
along a production f;nctionc But to what extent is it meaningfui to regard
these iﬁput-output relati&ns in terms of a production function, as that
concept is éonventionaliy employed? Mucli of the research in question has
Vtried to identify effective input packages or techniques used in certéin
schools or classrooms, with the presumtion that these c?uld be adop#ed by
those thatiare not now using them. But to what extent is it legitimate to ~
think of what lies behdndninput-output relations in education as something
like technological knowledge that can be shared among schools? A muc£ touted
‘response of the federal government to a ,widespr.ead belief that education, even
;t the frontiers, isn't as good or éfficient as it could be, has beén'to
establisb and fund special organizations to do educational R&D. But is it
reasonable to believe that innovation iﬁ education can bé created 1argely in

specialized R&D institutions?

II. STUDIES OF SCHOOL EFFECTIVENESS
In this secticn we review two bodies of research and snalysis concerned
with school output.and efficien:y. The first, done mostly but not exclusively

by economists, is concerned with finding resources that are associated with

good performance by school systems, or schools or classes. The second, a

“
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tradition of research largely associated with schools. of edudation, is
concerned with identifying educational praétices that will enhanceé
effectiveness; While there are significant differences in methodology--in
particular the-research by scholars outside of economics is not guided
explicitly'by the idea of a production function<-both bodies of research resc
on the notion that there is an imitable "technology" involved in educaéion, in
that it is presumed that if one system or school or class can do something
with certain effects; so can others. We shall question this premisg at the
conclusion of this section.

Quantitative Studies of School Effectiveness

&3

Over the last fifteen years a large number of quantitative studieg of the
relationships between school resources and student achievement have been
conducted. While there has been considerable variation in the characteristics
of data bases and model specifications, these studies share a basic
methodology.‘ In particular, no attempt is made to manipulate experimentally
the school resources child;en receive. InStead, "natural experiments'--the
variation in schoél resources and other practices created by ;he oﬁeration of
a school system--provide the data base for anaiysis. Multiple regression

~echniques are used to identify school resources and characteristics that are -

gsscciated with effectiveness, and to assess the quantitative importance of

these variables.

What has been learned from these kinds of studies of_school effectiveness?
F <haps the most notable‘fiﬁding is that there are indeed significant
diffgfgﬁces in tihe amount of learning taking place in different schools and in
different classrooms within the same schools (Armor et ai., 1976; Hanushek,

1971; Murnane, 1975). Clearly schools differ, and the differences matter.

86




Input-Output V -9~

To what extent to differences in resources lie behind these differences

in school effectiveness? Variou's studies report positive relationshipe

between total expenditures per pupil and two types of educational outcomes--

student achievement test scores (Bowles, 1968; Kiesling, 1967; Ribich, 1968;.
Winkler, 1975) and wage rates or incomes of graduates later in life (Johnson
and Stafford, 1973; Morgan and Sirageldin, 1968;'Wachte1, 1975; Welch, 1966).
Greater resources applied thus seem to lead to enhanced educational
effectiveness. .

Other studies have examined the relationships between qertain specific
school resources and student achievement. It might be hoped that these
studies would have thrown light on tﬁe questions of why dollars matter, and
which kind of educational resources matter most. The results have been
disappointing, however, and to some extent ﬁuzzling. Within the range of
observation readily Pufchasable physical facilities and resources, of the sort
commonly considered as being inputs to a conventional production functior, are
at best Veakly and loosely related to student achievement. Thus, within the '

range of observed variation, the number of ribrary books in the school, the .

H

‘quality of the science labs, the size and age of the school, in general are

not statistically powerful determinants of school effectiveness. We will
return later to this puzzle as to why total expenditure seems to matter, but
particular kinds of expenditures do not.

4

On the other hand, certain characteristics of the humans--teachers and

_studenté—-in the classroom matter considersbly. Virtually every recent study

of school effectiveness has found that some aftributes of teachers are
significantly related to studént achievement. Intellectual skills of a

teacher as measured by a verbal ability test matter (Coleman, 1966; Hanushek, .-.

L
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i97l). The quality of the cdllege (measured in various ways) the -teacher
attended tends to be significant (Summers and Wolfe, 1977; Winkler, 1975).
Teachers with some experience tend to be more effective than teachers with no
experience (Kean et al., 1979; Kiesling, 1981; Murnane, 1975; Murnane and
Phillips, 198la). Recent studies indicate that certain teachers are
systematically more effective with certain types'of students “han with other
types of studénts (Summers and Wolfe, 1977).

The studént composition of the classroom also appears -to matter. The
evidence continues to hold up that elementary school children'with low initial
skill levels who attend schools in wﬁich the average achievement level is
relativel§ high make more progress than such children who attend schools in
which the average achievement level isfrelativeiy low (Henderson et al., 1978;
Kean et al., 1979; Summers and Wolfe, 1977). There is similar gvidénce
regardiﬁg socio-economic status (Winkler, 1975).

~ Surely these findings are intriguing, but how should they be intefpreted?
The interpretation in terms of a production function connotes that the left-
hand side variable, effectiveness, is the consequence of-theiright—hand side
variablés, with at least some of thé important latter under the control of
the organization in question. As stressed in xost cases when economists
employ the production function interpretation of observed input-output
relations, it is presumed that all right;hand side variaﬁles are objects of
choice, and that what one ofganization does Another could do. It is apparent
that researchers doing the empirical work in education regard the relationéhip
“they are fitting as like a producting function. The results are Qiewed as
'pointfng to what (all?) schools cculd do, if they had the knowledge and will.

Indeed some economists have incorporated the results into optimizing
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. _ a! 'rithms desigﬁgd tc show how school districts should allocate resources to
reach particular goals (Boardman, 1978; Cbhn, 1980). |
| However, examination of the results creates significant doubts about
this interﬁretation. The clearly defined physical innuts that are readily
procurable by school districts don't seem to make much difference. The
variables that do matter, teacher characteriséic; and the mix of students in
the classroom, are not easy to '"choose” iﬁ any fine grained way. .Mbrenver,
it is not known wha:'resource allocation process resulted in the subtle
vesource configurations observed in the natural experiments. It may be that
the resource allocation process itself influences the relationship between
. resources and student achievement (Murnane, 198la; 1981b). This possibility,
while long recognized by industrial psychologists, has only recently received
significant attention by ecoﬁomists. ‘However, recentrwnrk by Williamson
(1975), Freeman and Medéff (1979), and others has served to increasa awr reness
among economists of the possible effects that internal labor markets, labor
unions and other institutioms that influence the resource allocation process
have on the relationship between human resources and outpuﬁs. |
The conceptual awkwardness in applying the production function concepﬁ to
education has been touched on, but only just touched on, by a number of
economists. Levin (1976), for éxample, has posed the problem in terms of
vhether all schoolé caa be assumed to operate at the technoi;gical frontier,
or whether one must recognize that many schools are working withiﬁ the
frontier. Hanushek (1976) respoﬁded by proposing that even if the latter were
true, as he had no doubt it was, it still made sense to try to explain these
diffe;ences in effédtiveness by introducing new variables iﬁto a regresgion

| 'I’ - format. Subsequent research with new variables has produced interesting

&y
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results. However, the type of variables that have been added to recent
multivariate studies of school effectiveness make the interpretation of the
fitted relationship as like a production function even more problematic.

One variable included in recent studies is information on time use. At
first glance, ttis does not seem tovcontravene the. production function
interpretation since time is a resource e:nphasiaed in much economics
literature. The problem arises ih the way time is measured. The early
studies included variables such as the leagth of the school day.or school
year that were compatible with the production function notien in the sense
that they seeﬁ to be variables at the discretion of some decision aaker.
However, weak relatienships between these variabies and student achievement
led researchers to uce more precise measures of time use. Recent work has
focused on the amount f time that children actually spend "on task,'" working Vo
at particular subject matter. Data are collected by observers who measure,
for example, how many minutes during an hour-long reading period students
actually pay attention to the reading instruction. The research results do
in&icate that "time on task" is highly related to student learming (Brown and
Saks, .979). However, as anyone‘who has worked with children know, time on
task is not a variable that can be easily manipulated.

Other variables included in recent studies include measures ci teacher
and student attitudes aad quality of the classroom environment. Findings
indicate thut teachers who believe their students can learn are more effective
than teachers who don't hold this belief Link and Ratledge, 1979) Students
" who have relatively high self-esteem achieve more than other children

(Boardﬁan et al., 1977). The amount of learning that takes place in a

classroom is negatively related to the frequency of disciplinary disruptions
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(Hanushek, 1971).* These results are interesting and plausible. However, we
‘ don't know very much about how to create teachers with high expectationms,
students with high self-esteem and classrooms free of disciplinary problems.
Nor do we know why certain schools have these characteristics and o;hers do
not. Thus, if it is these variables that matter, we must ask the basic
éuestion: ié it reasonable to assume that what one school does another school

' where

could do if it had the same resources and the same "book of blueprints,'
resources are defined as things that schools caa purchase or manipulate and
"book of blueprints” is treated as something readily communicable? Put
another way, wgat choice does the school have regarding the values of the
variablip that seem to count? In the standard production function format the
"right-hand side" variables are presumed to be a maﬁtér of choice. But fhigh
teacher expectations for her students' does not look like a variable that one
. can go out and buy more of on the market, nor is it something any teacher can

readily be taught to have,

‘Another approach to empleying the production function concept to explain
input-output relationshipé in education has been suggested by Brown and Saks
(1975). These economists propose that the usual measures of school

effectiveness, changes in student skill levels, should be viewed as the result

of production function relationships and the decisions of teachers concerning

* A causal interpretation of the findings of multivariate studies of school
effectiveness is further cast into doubt by aberrant findings such as the
finding reported by Summers and Wolfe (1977) of a positive relationship ’

between the number of disruptions in the school and the achievement of

' students who started off with below grade level achievement.
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the allocation of resources, especially their time, amdng students. In one
respect this is an important advance over previcus somewhat mechanistic
thinking. The Bran and Saks app;oach does explicitly recognize that teachers
dd have discretion in allocating reSources; and that to predict the outcomes
of the schooling process, it is necessary ﬁo explain the factors that

" influence the behavior of the human resources. ’

In another respect, howéver, the Brown and Saks approach has proved
digsconcerting. To this point it has not been possible to separate the
determinants of teachers' resource allocation decisions from product.on
function relationships. Also, an obvious extension of the Brown and Saks
thesis, and a thesis emphasized by many noneconomists (e.g., Comer, 1980;
Sarason, 1971), is that students, as well as teachers, are decision makers in
the classroom whose actions affect outcoméé. This extension of the Brown and
Saks model requires that school outcomes be viewe& as the result of au
production function and sets of preferences of students and teachers. In the
context of such a complicated model the notion of a production tuﬁhtion, with
a well defined underlying technology that is separable frém choice, loses
operational significance. This brings us back to the dilemma posed earlier:
how should we conceptualize relations between inputs and outputs in education?.

Studies of Procedural Effectiveness

While studies by economists of factors influencing educatio;al
effectiveness started seriously less than twenty years ago, scholars in
schoals of education have been concerned with this question since Ehe turn of
the century. Callahan (1962) ‘has argued that thinking about educational
effecgiveness has for a long time been influenced by analogies to
manufacturing. Thus he quotes from a 1906 lecture by the dean of the School

of Education at Stani-trd.

s P
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. Every manufa.cturing est&blishment lthat turné out a standard
product or series of products of any kind maintains a force of
efficiency experts to study methods of procedure and to measure

.~ and test the output of its works. Such men ultimately bring
the manufacturing establishment large returns, by introducing
improvements in processes and procedure, ;\nd int;aining the
workmen to produce a larger and a better output. Our schools
are, in a sens.e, factories in which the raw. products (children)
are to be shaped and fashioned into products to meet the various
demands of 1ife. The specifications for manufacturing come from
the demands of twentieth century civilization, and it is the
business of the school to build its pupils according to the
specifica;;ions laid down. This demands good tools, specialized

. machinery, continuous measurement of production to see if .it is

- according to specifications, the elimination of waste in

manufacture, and a large variety in the output. (From Raymond

E. Callahan, Education and the Cult of Efficiency, page 97.)

. While economists studying school effectiveness have, until recently at
least, tried to identify packages of inputs associated with strong
performance, scholar‘s iny Qchools of education have focused on teaching
‘techniques, curricula, and organizational design. By the early tweﬁtieth
century experimental schools and other research activities were firmly
established»at the principal ’scht;ols of education. A variety of activities
and mgchanisms were established to help schools find out about and adopt

techniques that had been found superior in another setting (often a

' laboratory school).
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Scholars in schools of education interested in "technology transfer,"”
and economists studying input-output relations in educatiom, look at |
education in quite different ways. Nonetheless, both tend to share the
presumption that educationél techniques are quite explicit and easily
imitable. Experience has been no kinder to that presumption in techanology
transfer than to its application in production fﬁnction fitting.

In particular, techniques or pﬁograms found to be successful in an
original site have, Qith monotonous regularity, nrot ﬁad the same effect in
other sites. Often performance in the original site has failed to be
maintained. The proximate explanation for the inahiliéy to replicate
successes is clear: the same curriéula and instructional strategies are used
in different ways in different sites. 'Van Deusen Lukas (1975) reports
enofpous variation in the actual educatiomal practices taking place in

classrooms using the same nominal instructional approach. Chall, in her well

known book, Learning to Read: The Great Debate (1967), points out that even

~ the basic distinction between the. phonics approach to reading and the sight
reading approach is not clear-cut when one observes their use in a number of
classrooms.

v

The key question is what interpretation should be made of the variacion
in application and success of partic;lar curricula énd teaching techniques. -
'Prbpoﬁegts of the technology transfer philosophy suggest two complementary
.interpretations. The first is that the pvoblem lies in the lack of fidelity
to the technical éharabteristiCSvof the ﬁarticular curriculum or
inst{gctional technique. Implicit in this view is the assumptign that

teaching and learning ought to proceed according to established, tested, best

practice, and that fidelity to the details of a superior technology is
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. pos;ible ar;d will result in increased productivity (cf. Benjamin, 1980).

| (It is interesting to note that Frederick Taylor, whose name is most commonly
associated with these ideas for maﬁufacturing indﬁstries, neveé tried to
implement his ideas in an aﬁtivity like teaching.)

The second interpretation, tightly related to the first, is that the
discoﬁraging research results stem from limitations in research methodology,
including the difficulty of evaluating programs with non-experimental designs
and of detecting poss'ibly complex interactions between program
characteristics andistudent chafacteristics. If this interpretati;n were
correct, one could anticipéte improvements in the ability to identify

- successful transferable educational programs since significant advances have
been made in r,.ecent years in overcoming these methodological difficulties
(e.g., Ashenfe;ter, 1978; Singer and Cohen, 1980). However, the- application
of these methodological advances requires that the set of possible "programs"
(i.e., techniques and éurricula) be well defined and that the appropriateness
of the progréms for particular students depénd gnbrea§ily observable
characteristics of the students. | | |

We do not believe that either of these compliémentary interpretations is
correct. Instead, we .suggest in alternative—‘—that the variation in
educational practice is unavoidable and in fact is cruciél to effeétive
teaching.v The reason is that e'ffective teaching requires information about
the skills and persomalities of students and about how students interact that
only can be obtained during the classfoom teaching pr:océss. 'Also, teachers
vary greatly in the kinds of interactions they are good at. In other words,
effective ;:eaching requires intensive problem solving af:tivity, and- creative

‘ and pe.rsonal-iied responses to frequent unpredicted circumstances. It is clear.
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that this interpretation, which we believe is the correct one, casts a shadowlx\
‘on the faith that yhat one teacher or school is doing with success, another
can replicate oith comparable effect. It also casts a shadow on the research-
limitation interpretation since our interpretation implies that neither of the
critical assumptions implicit in using input—output research to identify
successful replicable techniques is satisfied. !

Let us step back-'for a moment and clarify what we are trying to. argue.
We are not arguing that the regression studies of theocorrelates of school
effectiveness are not useful. The positive findings about the importance of :
teachers and peer groups should lead us to think about the factors that
influence which teachers and which students end up'in particuiar schools.
Even the negative information that grEater investment in facilities alone is
. unlikely to make a school much more effective is useful. Nor are we proposing
that there are no systematic differences between' teaching reading by sight and
by phonics. There are differences in method; but the "blueprints' associated -
with different methods are quite sketchy. Many details have to be worked out
by the individual teacher and what one teacher does in applying a particular
broadly defined method will diverge, often considerably, from what another A
teacher does.  We are arguing that school authorities, while able to provide
the context within which teachers go about their jobs, cannot control in any
detail what a teacher does either through monitoring or through incentives. In
thinking about the regression studies as estimating a "production funct{on" ’

and in thinking of tesching methods as tightly defined techniques, these facts

- get blocked from view.
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. III. R&D AND INNOVATION IN EDUCATION

" As stated above, there is a long history of R&D in education.’ Emanating _
from these efforts, and from elsewhere, have come a flow of proposals éor
changing how education proceeds--new curricula, new methods, new ways of
organizing classes and programs. In this cection we consider first the
structure and recent history of ed&cational R&D,.and the ﬁature of the
innovations that have come from it; We then turn to the vafious diagnoses thag
have been presented as to why educational R&D hés not had more success.

EducationallR&D and Innovation

- Teaching, 1if it is to be done effectivgly, involves expg{:lmentation., This
is inherent in the nature of the activity. Some children 1ear;h§apidly, others
slowly; what is effective for one may not be effective for another.v From time
immemorial teaéhers have had to find out for thgmselves what works with which.
children and with which subject matter. There always have been teachers wﬁo
have been particularly reflective about gemeral principles and about particular
techniques, and who have, as;it were, systematically experimented.

Fﬁftﬁer; ﬁhéugggés ;ﬁé ;ﬁgstraints of schooling have not s;ayed static
over the years. The objectives, clientele, and the context for education
clearly were diffetenf in seGenteenth century New Englan& than they are in
late twentieth eentury south Boéton. Teachers, principals, and thqse
réSpqnsible for larger administrative structures have had to adapt to change,
;nd the adaptation surely has involved a considerable amoﬁnt of trial and
feedback expefimentation. Put another way, educational innovation has been
going Qn for centuries. |

N

Conscious specialized educational R&D as a separately organized and

3 . sustained activity, has come onto the scene relatively recentiy, given this
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time sweep. By the turn of the century, howevér, it was well established,
largely at schocls of educaticn which had as their mandate the training of
teachers and school administrators, and increasingly the training of people
who would do research and teach others how to do research. Some of the "R&D"
pursued the goal of efficiency in a literal minded and somewhat pedantic way
(recall the quote by the dean of the Stanford4Uhiv§rsity School of Education).
In some plaées,-for example John Dewey's laboratofy school (founded 1896) at
the University of Chicago, educational R&D also meant the search for sounder
general educational philosophy and practice.

The issue of the relative merits of phonics versus the visual meﬁhods of
learning to read was, énd continues to be, a subject of educétional research.
The question of how to measure achievement and the capabilities of students
long has been of concern to scholars attempting to find ways to improve

education. Testing techniques and measurqnent.deﬁices (e.g., I.Q; tests and
achievement tests) have been an important part of the techniques that have
begn created through educatiénal research and development.

Froﬁ the beginﬁing, educati@nal R&D has been guided by the p.evailing
péychological theories bearing on how children learn. Educational psychology
‘became an established field, located largely in schools of education, by the
19205: The key ideas of the progressive education movement of the '20s and
"30s——that students not cnly have more fun but learn better if they, discover
~ the answers for themselves rather than learning by rote, that the world itself
is a marvelous laboratory for learning, etc.-femanated largely from
philo§Ophical and psychological thinking and researcﬁ of scholars at schools of

educaiion.

Of course schools of education never did have a monopoly on educational-

EE
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R&D. Psychologists in psychology departments long have been interested in

how children learn. The résearch of scholars such as Piaget has had a profound
effect on thinking about teachiﬁg. In recent years scholars concerned-wiﬁh how
their subject was being taught in primary and secondary schools have involved
themselves in curriciulum design. The "new math", the "modern physics", and
"modern language instruction' are striking cases where scholars of a field
turned to the task of dedgning a curriculum for pre-college children.

The 1950s marks ; watershed for educational~R&D. Prior to thatc time
federal involvement and funding were virtually nil. During the last quarter‘
centufy the federal government has come to fund approximately 80 percent of.
work that is offigially reported.as educational R&D. The history of federal
involvement evidences the changing goals, clientele, and context for education
stressed above.

Federal involvement clearly began out of concern aboutlthe technical and
scientific literacy of American primary and secondary school_students; in a
world where the Russians were beginning to look competent and dangerous
techmnologically. Sputﬁik tweaked concerns that aiready were‘thgre,uand the
title of the National Defense Education Act of 1958 clearly signals the -
purpose of heightene& Federal involvement in educational R&D. Even before
that aét, the National Science Foundation had begun te éupport the development
of new science curricula. It was this NSF prbgram that provided the support
for the development of the new physics curriculﬁm. |

By the mid-19605'AmericanAconcgrn about primary and secondary education

had turned in a somewhat different direction--toward achieving greater

el -
: e

equality of educational opportunity, and, inﬂﬁéégig;igf:wféwafdmiﬁ§}6§iﬁgmfhé"7thwm*

education of children considered toﬂbe disadvanﬁaged. Title I of the

Ju
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Elementary and Secondary Education Act of 1965 specifically fuﬁded the design
of compensatory education programs for educa;ionally disadvantaged children.
Until the mid-1960s, Federal support of educational R&D went largely to
individuals;and-small groups of scholars, some of them at schools of education,
s
some of them elsewhere. There was no attempt on the part of the federal
government to design an organized system of educ;tional R&D. Since the mid-
1960s the Federal government has aiméd for the building of such a system. Thus
in 1964 the Federal éovernment initiated support for the fifst of ten
educational research centers. These centers were to be separate standing noot-
for-profit institutions, housed in universities. It was hoped that they would

produce impbrtant breakthroughs in basic knowledge about education. In 1965,

passage of the Elementary and Secondary Education Act provided funding for

regional laboratories, the goal of which was to provide strong linkages between

the results of 'basic research and the needs of cléssroom teachers. The drive
to create a well organized,‘tidy system of educational R&D, and the importance
of the Natiomal Institutes of Health as a mental model, is revealed clearly

4

in the following quote from aﬁ influential paper prepared for the U.S. House:

of Representatives Select Subcommittee on Education, entitled "Educational

Research aﬁd Development in the Sixties: the Mixed Repoct Card,":
‘"Deficiencies iﬁ national planning, management, support and
evaluétion are a continuing Impediment to realization of‘thg full
potential of ‘educational R&D. These shortcomings spring largely
from the failure to place educational research and development in
charge of an adequately funded agency at a level in the government
| hiérércﬂy-cbmbﬁrébiéAtb ﬁhé Néﬁionﬁl-Sdiéndé ?oﬁhdétibﬂ or the

National Institute of Health" (p. 54-53).

Uy
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In 1972 Cﬁngress authorized the creation of the National Institute of
E&ucation. The hope was that this agency would be effective in coordinating
educational research and in perﬁitting educational research to'develop the
type of Congressional support that medical research enjoyed.

In sum, over the past quarter centuiy the Federal government has playgd a
powerful role not only in funding but also in sh;ping the evolution of the
system of educ#tional research and development. Prior to the intensive
Federal inyolvement,.educational R&D at universities was intimately involved
" with teaching programs. There was not much in the way of a formal separate
R&D structure. The Federal govermment has, over the yearé, built up such a
structure.

What has come out of that structure? It is interesting and revealing to
peruse lists'of educational innﬁvatiéns that have been deemed worth noting by
those concerned with educational R&D and with increased educational
effectiveness. Table I presents b;ief descriptions of twenty educatiomal
'innovaﬁioné drawn, randomly, from the 327'innov§tions listed in the U.S.

Department of Educ;tibﬁ's volume Educational Programs That Work (1980). All of

the programs described in the volume went throuéh some sort of evaluationm.

s

'The Joint Dissemination Review Panel (a group of professionals brought togéther
under the auspices of the Departmeﬁt of Educaticn).found theée evaluations
sufficiently well déne ané persuasive to warrant listing the innovations in the
volume. For four of these innovations, Téble“II presents the more complete
description of the program, togéther with the evidence of effectiveness

presented in the volume.

rﬂrThevéﬁfif #dﬁpcates of educational R&D had in mind that education, and

presumably educational imnovation, were or could be analogous to industry and -

10i
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industrial innovation. Table III lists twehty twentieth century inventions

drawn from the list of one hundred significant ones compiled by Jewkes, Sawers,

and Stillerman (1969). As we have seen, more recently proponents of educational .

R&D have drawn the analogy to bio-medical R&D., Table IV lists
"milestones" in the history of diagnosis and treatment of tuberculosis.

Perhaps a comparison of lists is unfair. The Jewkes, Sawers, and
Stillerman liat represents a careful, if subjective, winnowing of seventy years
of inventive activity; The list of "milestones" in knowledge and treatment of
tuberculosis is also a selective culling from a long history. The Department of
Education list is both less selective, and covers only relatively recent
"inventions". We are aware of no list ¢f "major" educational innovations
comparabla to the Jewkes, Saﬁers, and Stillerman list of major twentieth century
inventions or to the tuberculosis milestones. We have in Table V drawn up a
short list of our own,‘based on unsystematic discussions with people
knowledgeable about important changes, or attempted changes, in education.

Two post-World War II devalopmepts that many people regard as important
involve‘the'increaaing use of computars, aad television, in education. What is
striking, however, about educational use of these devices is how varied that use
is. Different schools, and &ifferent teachers, employ these neﬁ tools in
different ways, with diéfering degrees af success. The "imnovations" should be
regarded as significant additions to teachars' bags of tools, to be used

creatively, rather than as new "techniques'. Further, the principal

techmological developﬁents-—computers and television——were developed elsewhere,

and the technologies were in widespread use elsewhere before they were adapted

A\-\.

to education. The technological R&D was not done at educational R&D

laboratories. Educational R&D was concerned with exploring educational uses.

1uz
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The aforementioned development of physics, mathematics, and launguage
curricula by scholars of the fields}in ques;ion are often cited as significant
developments. These innovations involved the articulationlof a‘different
(from then present practice) broad design and philnsophy for teaching a

subject, and the development of various pieces of teaching equipﬁent énd

teacher aids——textbooks, model exams, designs for experiments, language tapes,

etc. To our kﬁowledge no systemafic study has been done of the‘impact of

these innovations. Oﬁr interviews with seQeral'school officials suggest that
today, twenty years or,more'after.the new curricula were created, few schools
adhere to ény of them tightly, and in many the mode of instruction seems closer
to the older technique than to the new ones. It appears that a number of
schools that adopted and tried to use the new curricula have slid awvay f;om its

use. Nonetheless, the teachers and principals we interviewed indicated that

- some pieces of the new curricula are in use, and that, more gemerally, the

philosophies of the new curricula and the experience of trying to implement
portions of them have significantly influenced thix:zking about how the subjects
should be taught.

Innovations like "open.classrooms" represent another genre. What is

"invelved here is a proposed change in the philosophy and format for teaching

young children, with less emphasis on a tightly.structured curriculum and
regime, and more focus>on stimulating and responding to the intellectual
interests of the children. Some teachers and schools have employea child~-
focused relatively loosely structuréd teaching styles for ﬁany years, The more

recent surge of widespread interest in this broad philosophy, however, is

attributable to a group.of educational reformers who objected to the rigid

H

classroom atmosphere they thought they saw everywhere, and to the report on
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the experimental school at Summerhill;j“"Opea”cia;sroom", however, defines an -
educational philosophy and a broad oay of doing things, not a.particulat'ﬁ
narrowly constrained design or program. Classrooms can be open, or structured,
in different degrees, and openness itself can mean virtually anything from
anarchyrto subtle but effec¢ctive controls. While we know of no systematic
record, it is clear that at various places open olassrooms, initially at least,
were regarded as laboratory'experiments. However, the experimental and
developmental work on the open classroom concept appears to have little in
common with the R&D done at Bell Laboratories, or at DuPont, to perfect the
characteristics and the production processes of the transistor and nylon.

Hopes, Disappointments, Diagnoses

" We have seen how, starting in the mid-1950s, the Federal government has’
changed educational R&D from a modest enterprise, housed largely in schools
.of education and associated with the training of teachers and school
administrators. By 1980 there had been created a large neatly_struetured
system with laboratories, centers, clearing houses, and a National Institute of

i

Education. All this was done with the hope and expectation that an educational
R&D system organtzed similarly to that of the Natiomal Institutes of Health
would put out similar research findinge and technological developments. For
many who early had high.hopes, the resulte clearly have been disappointiﬁg.
For example, a 1976 report sponsored by the National Institute of Education
concluded:

Education R&D does not have an impact on practice in education ,

that is comparable with, for example, the impact of biomedical

research on health care. (1976 Databook: The Status of Education

Education Research and DeveIOpment in the United States.)
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Why not? What is the source of the problem? Many analysts have offered
-explanations. While the détails vary, several common themes are appafent.

The first is tﬁat the failure of federal programs to promote sucdessful
educational R&D is due to poor management. This theme plays a central role
in Dershimer's (1976) analysi. of the history of Federal funding, and alse in
Sproull, Weiner, and Wolf's (1978) analysis of NiE. Dershiﬁer, in particular,
frequently draws analogies t§ NIﬁ, with the implicit assumpﬁion that management
style is the main exﬁlanation for the difference in‘the perceived successes of
NIE and NIH.

A second theme is that educational research is young and more work is
needed to develop the strong science.base that underlies, for example, medical
research (cf. Fundamental Research aﬁd the Process of Education, a Report to
the National Institute of Education by the National Academy of Sciences, 1977).
This diagnosis, if accepted as valid, could point in either of twn directions.
In one dire~tion the thrust would be to continue to bet on a special
educational research establishmgnt, but to shift the allocation of‘:eseérch more
toward basic and less toward applied; at least for a while. Alternativel&, it
could belargued that, since the present knowledge base does not permit
effective applied R&D on education, funding of the specialized educational
R&D establisiment should be cut back, and more funding should go inco the
underlying sciences,.such as developmental and cognitive ésychology.

A third theme is that there is a great need fo find a few pov.verful success
stories--programs that work and sah.be disseminﬁted to many sites. Federal

attempts to find such programs include the funding of the annual document from

N

which we have drawn our list of educational,innova;ionsffEducational Programs
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That Work (1980).* It is hard to find any "powerful replicable success
stories" ig that document. It is unclear whether the perceived need to find a
few reflects a belief that; i{f a few could be found, these would provide a
model for other endeavors, or whether the need mainly reflects a wish that
educational R&D.hadAbeen ﬁo:e‘successful.

fn any case, the common thfead in all these.diagnoses and prescriptions
is that they accept, almost without question. the appropriateness of an R&D

theory of innovation. The critical gssumptions of this theory are:

1) Separate R&D activity standing at some distance from production and

_6perated by specialists is the basic source of new knowledge; 2) R&D create:s

new prqducts or processes that can be described accurately with blueprints or
sets of instructions and which, therefore, can be replicated and diffused from
place to place. In the preceding section we argued the inappropriateness of
the "blueprint” theory of techniques used in educationmal practice. This
section has been concerned with raising questions about the appropriateness of
the conventional eccnomic theory of R&D for deséribing educational inno?ation.
As in the preceding sectiom, it is iﬁportant to make clgar what we mean
and doa't mean. We do not mean that educational.R&D is a worthless éndeavoru
We do mean that it is a mistake to think of educational R&b as like
industrial or biomedical R&D. We think it a mistake to think of innovation‘

in education exclusively, or even largely, as an activity conducted in

* . ,
The Educational Programs That Work series is not the only Federal attempt to

document successful educational programs. For another example, see McLaughlin's

(1975, Chapter 5) description of the creation of the "It Works'" series, a group

of case studies describing successful Title I compensatory education programs.;i
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special:‘{.zed facilities by specialists in .R&D. Some of thaﬁ kind cf activity
may be useful. But much of educational innovation we think ought to be |
1inked more closely to teaching itself, and to the training of teachers and
school administrators. | -
Rather than creating "programs that work" educational R&D should be
viewed as part of the problem solving, experiment'ing, evaluating, adapting to
new contexts and goals, that always is going on in education. If past
experience ‘be a guide. to the future, it is a mistake to think of educatiomal
R&D as providing ready to use new technoiogies to schools and teachers.
Rather, educational R&D provides a flow of ideas, broadly defined methods,
e7idence about what is being tried out in different settings and about how well
particular initiatives have worked in these settings, which enrich capabilities
for the experimentation and problem solving that go on in individual school
systems, ‘schools, and classrooms. Thus the relevant question is not ""how
widespread is the use of the médern physics package, or the new math package,
and what have been the effects of use of these packa(t s v{: »orformance."
Rather, one might ask '"what are t;he wa;s in which the iew mar- ind the modern
physics ideas have influenced what goes on in classree,=, 2%4 in what ways, and
in what. contexts have these in&ividual innovat “ons enabled teachers to teach
and students to learn mOi'.e effectively.” ’ Unfortu.nately, this is not the way
the evaluafion q\;estions have been asked. B& inappropriately bringing to

educational R&D a theory appropriate to a few manufacturing industries and a

few areas of biomedical research, scholars have blinded themselves to what

really is going _on.
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IV. TOWARD A THEORY OF INPUT-QUTPuT RELATIONé IN SECTORS WITH PGORLY

ARTICULATED TECHNIQUES | |

It should now be clear that we think the standard economic theory of

production. and rnnovation does not provide a useful way of thinking about
effectiveness and innovation in education. What goes on in the classroom at
any timc--in orthodox jargon the techniques and input~ being emploved--are
"rationally chosen" to only a limited degree. 7To a considerable extent they
are the result of a nistory of interaction between teacher and students and
among students that have established a classroom culture many facets of which
are of no one's choosing, often of no one's liking.' Each class has a
chemistry which is, to some extent, unique. The principal can dictate the
curriculum, and the teacher can plan his or her classroom procedure for a
particular lesson and, to some limited extent, carry it out. However, much
of what happens is under no one's detailed control. The characteristics of
individual teachers influence both the strategies they checose, and what
actually happens.‘ But the strategies that one teacher4feels comfortable with
may be quite awkward for another to attempt, and what actualiy happens in the
classroom inevitably involves some frustration as well as Accomplishment for
teacher as well as student. The curriculum and‘its scheduled presentation,
and the teacher's broad gauged strategy and style, may remain doggedly
consistent in the face of continuing partial frustration. However, classroom

. v

activity inevitably involves as well continuing problem solving,

experimentation, and search for better ways to mot ivate or control a particular

student Oor to get across a point that somehow students do not understand
(Sarason, 1981). 1In a nutshell, in contrast with the implicit assumptions of

orthodox production theory, in education "techniques'" and "inputs" to a
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considerable extent evolve rather than are rationally chosen; the .
idiosyncratic elements are impertant as well as the standard ones; a good
portion of input and energy is coﬁtiﬁuall§ involved in problem solving as
contrasted witb smooth operation of a routine.

| These characteristics help to ;esolve what otherwise could be fegardgd as
a puzzle about the findings of research on educational effectiveness. As
pointed out in Section II many early studies of the determinants of efféﬁtive
education found a poéitive.relationship between per pupil expendityré levels
and educational outcomes. However, when expenditures were decgmpésed so that
educational outcomes could be regressed against specificvrgssarces, such as
the number of books in the library, or the number of tegéﬁers per pupill,
consistent significant relations were not found. Thaf/dollars matter, but
particular resources do not, is something of a pqziie if education is viewed
within the framework of orthodox production theofy. But these findings are
congistent with the view that considerable experimentation generally is needed
all the time to find out what works and what doesn't. Speqific resources do
not consistently matter because students’ needs and féachers' capabilities
vary widely and the résources that work best will also vary--in ways that can
only be discovered through a process of trial, erro‘r,‘ and adaptation. Dellars,
matter because they improve the conditions un&er which experiﬁentatioﬁ takes
place—-by providing a wider range of Qaterials with whiéh teachers can
experiment and adapt-—énd‘by facilitating the hiring and retention of teachers
who are more efficient problem solvers. ,
‘Y§ewing te;ghing through thg lens suggested above also throws iight on a

secon& puzzle-—namely, the poor track record of the education industry im

repiicating "successful" innovations. What is actually done is only partly a

~i
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matter of conscious choice. What will work and what will not work varies from
situation to situation. Much of proolem solving and fine tuning inevitably
must go on in the particular classroom, and thus what someone else has done
successfully can provide only gross guidance as to what might (or might not)
be effective in a different context.

We find it interesting that sophisticated participants in successful
educational innovations both understand this, and reeist it. Thus,

descriptions of successful innovations written up by the inmovators themselves

(e.g., Comer, 1980; "It works' series, 1969) tend to stress detailed
description of the techniques, procedures, and materials thatvcharacterize the
innovations in their final fomm. In_othervwords, the descriptions enphasize
the blueprints that resulted from the innovation process--blueprints that
describe procedures that are effective only at that site at that time.‘

However, a careful réading of the prefaces, the footnotes, and sometimes
the introductory chapters reveals an alternative view of the ingredients cf a
successful innovation--ingredients that may provide more lessons to potential
imitators than.the blueprints do. These ingredients are a sustained process
of experimentation, guided only loosely by theory, and usually characterized
by false starts, changes in direction, creative adaptation, and, most of all,
by extraordinary perSistence, often in the face of adverse circumstances.

We suggest that understanding more about the determinants of high
quality education requires paying less attention to formulating and
disseminating blueprints and more attention to examining why the process of
experimentation proceeds in some settings with enthusiasm, skill, and
persistence while in other settings, experimentation and creative problem

solving take place only very slowly and often ineptly. g
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While the examples in this paper are drawn from education, it is only
one of many activities with poorly articulated techniques. Other relevant
examples include crime prevention (see Ehrlich, 1975; Witte, 1980), and the
provision of medical services (Over and Smith, 1980). In such activities,
one would expect to see considerable variation at any time in "effectiveness"
among economic units, variation that cannot be eiiminated by bet;er
dissemination of blueprints. Will not selection pressures result in
perform;nce that is ﬁretty much uniform? Not if, as in education, tke
environment is‘not strongly competitive. Buﬁ even in sectors organized
through markets, wherevtéchniques contain a considerable tacit element and
individual skills ‘differ significantly, the "fittest" may be the richest, but
there may be considerable room for the less fit.

Podrly articulated techniques not only hiqder cross organizational
teaching and léarniné, they restrain the ability of an ofganization'to
replicate itself. Excellent, prbfitaﬁle restaurants show a lamentable
tendency to become less excellent after they.expand, set up a_branch; hire
some new chefs. It is interesting that restaurants like McDonald's and
Howard Johnson's, which ﬁave managed to develop a system for replication, are
marked by uniform practiced blueprinted mediocrity.

How does innovation come about in activities with poorly articulated
techniques? What is ﬁhe role of separate specialized R&D? Because
techniques are tacit, innovation-~the creation and ;ntroduction of a new
;echpique-—cag only define a broad way of doing things; not something sharp
aﬁd pggcise. .Bécausé separate R§D can't "work out the details," freestanding
R&D i; likely to be of smaller importance than in activities where separate

R&D can work out the details as well as the broad designs. Howéve;, in such

~
~
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activities separate R&D can still play a role if these are special
coopetences and knowledge that are useful in identifying, designing, and
carrying out experimental departures from prevailing practice. But itidoes
not play the role.of generating well articulated new blueprints; rather, it
provides an intellectual ambiance, as it were, within which organizations
strike out,K in new directioms.

Again, one 1ast time, let us make our position clerar. We are not
arguing that what we'have called tne standard theory of input-output
relations, and innovation, should be scrapped. Rather, Qe want to draw
attention to the fact that it is a theory, not a simple description of
empirical reality, and that its range of applicability appears to be limited.
It has blinded, not illuminated, research on input-output relations and
innovation in education, we argue. And education is not unique. There are
many activities with similar characteristics. In this concluding section we

have offered some thoughts on what a theory of input-output relations, and

innovation, relevant to these activities might look like.
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A Selection From Educational Programs That Work
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Project

SECONDARY CREDIT EXCHANGE
PROGRAM

CAREER EDUCATION RESOURCE CENTER
PROGRAM (CERCP)

- PROJECT CDCC: Caree;fDevelopmeﬁt

Centered Curriculum:

ADDED DIMENSIONS TO PARENT AND
PRESCHOOL EDUCATION

THE CHILD DEVELOPMENT CENTER

COPE: Cognitively Oriented Pre-
Primary Experience

OARLAND UNIFIED SCHOOL DISTRICT
FOLLOW THROUGH PROGRAM: Learning
Through Literature

1SIS: Individualized Science
Instructional System Dissemination
Project

COMPUTER-~-BASED PLANNING RESOURCES:
Project Simu-School

. room units that focus on career awareness,

Description

A continuation school for secondazy grade
migrant students who have been attending
school in another district or state and
are not able to continue school because
of the need to work.

A program to increase self-appraisal,
occupational information, goal selection,
and planning and problem solving among
low-achieving urban tenth graders. |
A sequentially coordinated career develop-
ment program with teacher-developed class-

self-awareness, and introduction to de-
cision making.

An early childhood education program built
on the belief that parents are their
child's first and most effective teachers.

A model commumity center designed to
identify children's special developmental
needs and provide appropriate interventions
before school begins, through joint
cooperation of parents, kindgarten teachers,"
and special educators.

A comprehensive sequentially programmed .
preprimary curriculum and management

system that provides for individual develop-
mental growth and learning of basic
readiness skills.

An interdisciplinary approach for stu-

dents in grades K-2 utilizipg a literature- 7
centered curriculum,

An interdisciplinary, modular science
program preparing students who do mot
plan to major in postsecondary science to
understand practical, real-world, science-
related problems. 4

A program using computer-based resources '

for improved educational planning and
decision making.
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Project

BASIC: Basic Adaptable Skills
for the Individual Child

’

COMPREHENSIVE SCHOOL MATHEMATICS
PROGRAM (CSMP)

EARLY CHILDHOOD PREVENTIVE
CURRICULUM (ECPC)

METRICS MADE EASY

READING ENGLISH ROTATION PROJECT

READING -- INDIVIDUALIZED REMEDIAL

LABORATORIES

MATH -- INDIVIDUALIZED REMEDIATION

INTERACTIVE CURRICULAR EXPERTENCE

'MODIFICATION OF CHILDREN'S ORAL
LANGUAGE

PROJECT SHARE: Sharing High Yield

Accountability with Resource
Educators

INSTITUTE FOR CREATIVE EDUCATION

.
hY
~

. OMBUDSMAN

Description

Four' separate but interrelated programs
consisting of highly structured, sequential,
individualized curricula in readiness,
mathematics, and reading.

An exciting, complete elementary-level
mathematics curriculum from basies to
problem-solving for students of all
ability levels. :

A program for high-risk first-grade
students developing the perceptual, cog-
nitive, and language skills they need to
resyond successfully to beginning reading
instruction.

A systematic hands-on approach to
metrication that includes field-tested
techniques, activities, an assessment
system, and staff development materials.

A rotating classroom approach to teaching
reading skills to students, grades 7-9.
Not a pull-out model.

A project desigmed to provide continuous
diagnosis of student needs and daily
prescriptions for learning improvement.

A process approach to developing individualized

programs for the handicapped student using
home, school, and community resources.

A special program for training staff to

. work with students having language

disabilities.

An ipstructional process for remediation
of basic skills in learning-disabled
students in mainstream education.

A sequentially ordered curriculum that
teaches a creative:problem-solving pro-
cess using tasks linked to a wide variety
af subject areas.

A school—based semester-long drug education/
primary prevention program.
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TABLE II
Details on a Sample from Table I

Project: THE CHILD DEVELOPMENT CENTER

Description: A model community center desigmned to identify children's special
developmental needs and provide appropriate interventions before school begins,
throush joint cooperation of parents, kindergarten teachers, and special educators.

The Child Development Center is based on the conviction that the soomer educators
identify young children's developmental needs and work together with parents to
achieve effective interventions, the stronger the chance of children's early success
in school. This program offers an ongoing format of child/parent services starting
the September before the cnild is age-eligible for kindergarten. This format
includes a diagnostic center, where preschoolers receive evaluations from a

school nurse, speech/language specialist, and psychologist; a parent resource
center, where parents meet with educators to discuss early-childhood topics and
concerns; a child-study center, where preschoolers meet periodically with peers

for group interaction while being observed by parents and center staff; and a
referral center, which provides children having special developmental needs

with interventions before school begins and which transmits information on all
program children to parents and kindergarten teachers.

The program supplies a motivational slide-tape presentation for parents and
educators, a parent handbook containing child-development articles and materials,
a teacher's manual containing instructions and materials for implementing the
program, and an end-of-year program booklet for recording and relaying develop-
mental information about the child to parents, kindergarten teachers, and special
educators. ' '

Evidence of Effectiveness: 1In 1976, experimental children achieved significantly
higher posttest scores than control-group counterparts on the McCarthy Scales

of Children's Abilities (Verbal, Perceptual, General Cognitive, Memory, and Motor
subtests) and the Goldman-Fristoe Tests of Articulatiom.

Project: BASIC: Basic Adaptable Skills for the Individual Child

Description: Four separate but interrelated programsrtonsisting of highly
structured, sequential, individualized curricula in readiness, mathematics,
and reading.

-Individuall§ Prescribed Instruction (IPI) curricula were developed at the University
of Pittsburgh's Learning Research and Development Center. The IPI program was de-
signed to meet the individual developmental needs of young children in the following
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TABLE II (continued)

basic areas: Primary Education Program and Perceptual Skills, which emphasizes
pre-reading and math objectives in a ‘hierarchical order for preschool, kinder-
garten, and special education students in quantification, classification, visual
motor, -auditory motor, general motor, and letters and numerals; Early and

Primary Reading, a phomnetic approach emphasizing mastery of specific reading skills;
Math, stressing individual progress with continuous growth in numeration/place
value, addition, subtractionm, multiplication, division, fractions, money, time,
systems of measurement, geometry, and application; Intermediate Reading, stressing
individual and group instruction in comprehension %kills.

Each BASIC component emphasizes student-management %kills, positive reinforcement,
continuous testing, accurate and well-defined record keeping, and parent involve-
ment. The curriculum is characterized by five critical elements: structured
curricula for each content area comprised of a series of behavioral objectives
arranged in a hierarchical order by unit and level; an assessment system comprised
of criterion~referenced tests matched to curriculum objectives; a management
system designed to provide individual programs and learning experiences for
children; individualized instructional materials, sponsor-developed commercial

sources, and teacher-constructed materials; and a monitoring and record-keeping

system depicting the location and mastery level of each student in each curriculum
area. :

Evidence of Effectivenmess: Participation in BASIC results in increased levels

of achievement in reading and math.

Project: READING — INDIVIDUALIZED REMEDTIAL LABORATORIES
MATH -— INDIVIDUALIZED REMEDIATION

Description: A project designed to provide continuous diagnosis of student needs
and daily prescriptions for learning improvement.

The reading laboratories have been developed for high concentration on the im- -
provement of basic reading skills. A reading laboratory staffed by one special
reading teacher and a paraprofessional accomodates 80-120 students daily for the
entire school year. Each student's daily prescription includes two or more
activities designed to meet his/her needs. Students' prescriptions include pro-
granmed and self-instructional materials purchased from a variety of vendors

or developed both by consultants and project teachers. Emphasis is placed on
inservice education, focusing on cognitive reading skills and on the management
and use of individualized instruction in the classroom. Inservice education is
provided through workshops, consultant classroom visits, and local supervisory
services . and support. ' :

The mathematics program provides systematic remedial instruction in areas of
individual student weakness. A teacher and a paraprofessional work with 80-120
students daily in a specially equipped classroom. The mathematics laboratories
are characterized by a focus on carefully selected essential concepts, skills, and
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TABLE II (continued)

applications with number ideas and computation; an individualized approach to
the instruction; a meaningful approach to the learning of content; careful
monitoring of student achievement; and teacher guidance in a supportive at-
mosphere. The program is based on projectcdeveloped materials, reinforced by
a variety of supplementary resources and activities. Daily work is guided

by individual prescriptions comsisting of two or three types. of activities.
Inservice education receives a strong ~mphasis through workshops, consultant
visits, and local supervisory services and support. There is an ongoing
evaluation of project content, materials, imstructional procedures, and over-

‘'all achievement pattern of students.

Evidence of Effectiveness: Data collected in 1977-78 following JDRP approval
showed the following average gains over an eight-month period: Slosson Oral
Reading Test, 1.28 years average gain; Gray Oral Test, 1.51 years average
gain; California Reading Achievement Test, 1.15 years average gain; California
Math Test, 1.1l years average gain. The individualized laboratory approach
seems also to minimize student negative behavior through individual and
positive reinforcement.

Project: OMBUDSMAN

' Description: A school-based semester-long drug education/primary prevention

program.

Oumbudsman is a structured course designed to Treduce certain psychological and
attitudinal states closely related to drug use. Ombudsman does not emphasize
information about drugs per se, although some drug topics are included for
discussion as part of specific exercises.

The course has three major phases. - The first phase focuses on self-awareness,
and includes. a series of exercises permitting students to gain a wider under-
standing and appreciation of their values as autonomous individuals. The second °
phase teaches group skills and provides students with an opportunity to develop
commmication, decision-making, and problem-solving techniques that can be
applied in the immediate class situatiém as well as in other important group
contexts such as family and peers. The third, active, phase is in many ways the
most important: the class uses the insights and skills gained during the first
two phases to plan and carry out a project within the community or school system.
During this phase, students have an opportunity to experience the excitement

and satisfaction of reaching out to others in a creative and comstructive way.

The brpgram must be presented to a given classroom of students for a minimum of
two hours per week for a full semester.

Evidence of Effectiveness: Pre- and posttesting of experimental and contrcl
group$s (1977) illustrated Ombudsman's impact on a series of high-risk states
related to drug use. Longitudinal comparisons of Ombudsman graduates and non-
Ombudsman students (1977) have demcnstrated that program graduates are more
likely to give up drug use. . ,
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TABLE III
A Selection of Twentieth Century Inventions

Automatic Transyission Xerography -

Ball~-Point Pen | . _ Zip Fastener

'Cellophane’ Air Cushion Vehicles
Continuous Casting of Steel Oxygen Steel-making
Cyclotren - Electronic Digital Computers
Fluorescent Lighting Jet Engine

Helicopter | Kodachrome.

Radio ' | Magnetic Recording

Television | Polyethylene

Transistor Photo—Typeseﬁting

SOURCE: John Jewkes, David Sawers, and Richard Stillerman, The Sources of
Invention, 2nd ed., (New York: W.W. Nortom & Co.), pp. 231-356, 1969.
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Miiestones in the History of Tuberculosis
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460-370 B.C.

-

Hippocrates provides an -accurate clinical description of
"tuberculosis.

»

Sylvius sees tubercles (nodules in the lungs) as the
Bayle teaches that tubercles are a specific local

Laennec establishes the unity of the tubercle. He
invents the stethoscope and founds modern physical

Brehmer begins the modern institutiomal treatment of
Villemin demonstrates experimentally that tuberculosis
is a specific infection due to an inoculable agent.
Koch discovers the tubercle bacillus, the infectious

Koch produces tuberculin, a glycerine extract of

Forlanini pioneers the use of artificial pneumothorax
in the surgical treatment of pulmonary tuberculosis.

Von Pirquet introduces -3 simple tuberculin skin test.

‘Mass chest x-ray survey methods introduced.

Waksman and associates discover streptomycin, the first

1679
precursors of tuberculosis.
1810
formation causing a specific disease.
1819
diagnosis. - Rt
. 1859
tuberculosis,
1865
1882
agent of tuberculosis.
1890
’ ‘tubercle bacilli.
1894
1895_ Roentgen discovers x-rays.
1907
1936
- 1944
effective anti—tuberculous drug.

SOURCE:

Richard M. Burke, An Historical Chronology of TuBerculosis,
2nd ed., (Springfield Illinois: Charles C. Thomas), pp. 77-78,

1955.
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..‘ TABLE V
‘ Significant (Our Judgement) Innovations in Education

Class Use of Computers New Math Instruction

Class Use of Television ‘ Modern Language_Instructibn

*

Modern Physics Instruction . Open Classroom methods
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ABSTRACT
This paper analyzes the impact on the performance ;f‘public education
of seniority rules in teachers' contracts. Part I considers the relative
merits of altfrnative types of employment contracts for tgachers in light
of recent economic literature on the determinants of efficient cont.‘acts

and recent empirical work on the production process in education. The key

poiht is that, given the technological characteristics of the education

. process, the mandaté to provide an education to all children, and the lack

‘0f low cost educational options available to low income families,

seniority-based employment coutracts may be more effective in promoting
public education than performance-b:ised contracts.

Part II discusses the impact of semiority rules on the performance of
public eduqation during‘the last ﬁen years, a period characterized by
declining enrollments and growing powér of teachers' unionms. This part
points out that seﬁiority rules have created significant problems for
school districts coping with declining enrollments. However, many of
these problems stem from the lack of expertise on the part of school
administratérs aﬁd leaders of ;eachers"unions.‘ The analysis suggests
that as these agents have gained expertise, they have been able to find
solutions to the proglems of deélining enrollments thét.mitigate the
deleterious consequences of seniority ruleé, while retaining their

positive'contributions.
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INTRODUCTION

Many Americans are unhappy with the quality of public education in ﬁhe
Uniteﬁ States. Costs continué to rise, even though the number of st;dents
has fallen.in‘rec& -ears, and indicators such as SAT scores and minimum
competency test results show that many children are leaving the ﬁublic
schools without adequate preparation‘fof college work and even without basic
skills. Much of the criticism of the public schools in recent years has
focused on persounei policies for teachers. One reason is ﬁhat teachers'
salaries and fringe bemefits account for 70 to 80 percent of the current
account budgets of most schooi districts. A second reason is that research
evidence indicates that teacgers are the school resource most important in
determining how much children learn in school (Banushek, 1979).

The purpose of this papef is to analyze the impact on thg performance
bf‘public education of onevcritical aspect of personnel poliéy, namely, the
role of seniority rules in’determining the salaries and job security of

teachers. The paper has two parts. Part I considers the relative merits

of alternative types of employment contracts for teachers in light of

~ recent economic literature on the determinants of efficient contracts and

in light of recent qmpirical work on the nature of the production ﬁrocess

in education. The key point of this part is that, given the technological

characteristics of the education process, the mandate to provide an

education to all children, and the lack of low cost educational optiomns ' -

available to low‘income families, seniority-based employment contracts may

. be more effective in promoting education than contracts that base

teachers' compensation and job security on assessments of their performance.

Part II of the essay discusses the impact of seniority rules on the
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performance of public education during the last ten years; a period
characterized by declining enrollments and growing power of teachers'
unions. This ﬁart points out that seniority rules have created significant
problenms for 'school districts céping with aeclining enrdllmen;s. However,
many of these problems stem not from the rules themselves but rather from
2 lack of expertise on the part of school district administrators an¢
leaders of teachers' unions, the aéents responsible for negotiating and
admiﬁis;ering bnteréretations of these rules. The analysis suggests that
as these agents have gained expertise in consultation and negotiatioﬁ,'they
have often been able to find solutions to the problems of declining
enrollments that ﬁitigate the deleterious consequences of the seniority
rules, while réﬁaining théir positive contributionms.
I. CONTRACT TY?ES AND TEACHER RESPONSES

A. SENIORITY RULES FOR TEACHERS

In most school districts in this country, the salaries of public
school teachers are determined by a unified saléry schedule applying to all
‘teachers in‘the district. In the schedules bﬁ use in most districts, the
salary of an individual teacher is determined exclusively by the number of
years thg‘teache; bas taught and By ﬁhe highest degree the teacher has
earned. Evaluatioﬁs of teacher‘performancé rarely have an impact on
salaries.

Typically, job security is also determined primarily by
seniority. Tﬁis has become an important issue in recent years as budget
striggenqy and declining enrollments have reduced the demand for teachgrs
and necessitated tfan;fers and layoffs of large numbers of teachers. 1In ‘

most disﬁricts the rules governing transfers and layoffs contain the



following steps:

1. When declining enrollments necessitate a reduction in the teaching

staff of a school, the teacher. in that school with the least
seniority loses his or her position.

2. This teacher may then transfer to any vacant position in the school
system for which he or she is qualified.

3. If no vacancy exists, this teacher may displace the teacher in that

particular job category who has the least seniority in the system. -

The common thread rnnning throu‘gh‘the rules is the primary role of
teacher seniority. D

A criticism often made of”contracts that place heavy reliance on
seniority rules 1s that thej proVi&e teachers with perverse incentives, and

as a result, make the system less efficient. The key points in the

bargument are that ineffective teachers are given no clearcut signals that

their performance must be 'improved; effective teachers are given no special

rewards; As a result, poor teachers remain in the profession without
improving their performance, while talented teachers, discouraged by the
lack of rewards for effective teaching and attracted to professions in
which salaries are related to productivity, leave the profession.

One implication of this criticism is that the de_livery of educational
services would be more efficient if performance were the primary
determinant of the compensation and job security of teachers. This
implication 1is valid if it is possible with reasonable monitoring costs to
assess the performance of individual teachers eccurately. ~ Recent
contributiﬂons to economic theory have clarified the circumstances under

which this condition is fulfilled.
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B. EFFICIENT CONTRACTS

The-economic literature on employment contracts addresses the
following questioﬁ: What factors influence the efficiency of different
types of emp%pyment'contracts? This section draws from this 1itera£ure to
describe the factors influencing the efficiency of three types of
employment contracts. Theée descriptions will prové useful in analyzing
egéiéyment contracts for public>sch901 teachers. '

Consider first'employment contracts in which the compensation and jdb

* security of the individual worker are.based on a.measure of the worker's

output. The simplest of such contracts is the piece rate cont;act._ Such
a contract is efficient if the cont:ibution of the individual worker to
the firm can be ﬁea;ured accurately at relﬁtively low cost. Commsercial
laundries' contracts with wofkers who iron shirts provide an exgmple. A

single worker does the entire ironing of anyﬂgiven shirt so the ptoblem

of joint products is not present. Counting the'number of shirts iromed is

inexpensive, and the prob;ém of boor quality is c&ncrolled by customer
complaints.

A second type of employment contract specifi;s that compgnsation and
job security depend on supervisors' assessments of observed actions of
individual wbrkers.c‘This type of contract is common in situations in
which employees work in groups and the value added df individual workers
cannot be determined, but their contribution can be assessed by their
effort level and bj the extent to which they adhere to actions known to
be related to productivity.. Alchian and Demsetz (1972} provide the
example of workers employed to unload a truck. Since several laborers

work as a team unloading a truck, the catput of an individual worker

¢
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“eannot be measured. However, since the\actions required to empty the

truck are well understoud and easily observable, the ?erformance of

individual workers can be assessed by observing their actions. These

“assessments oan then be used to dismiss incompetent workers and to reward
exceptionally productive workerc. ,

The requirements for thisvtype of contract to be efficient are that : J

the relatiouships between worker actions ano desired output be_clear-cut

and that the costs of monitoring worker actions.be low releti#e to the

productivity gains associated with an incentive system that bases

¢
o b

comoehsation and job security on assessments of performance.

A thiri type of emyloyment contract gbecifieS'that coypensation and
job security are deiermined by intermal labor market rules. While the
precise details of these rules‘vary,'typicaily seoiority plays a domihant

" role. As Williamson (1975) has exPlained this type of contract is
efficient in work situations characterized by the following two conditions:

1. As a result of on-the-job experience, individual workers acquire
specialized knowledge, the use of which has a significant impact
on the performance of the firm. )

2, It is very costiy for supervisors to assess acccrately the
performance of individual'workers, iqcluding the use of their
specialized knowledge.

in firms cbaracterized by these two conditions, workers have the-potential
to engage in opportunistic behavicr that enhances observers' estimates

of their productivity, but in fact does,not contribute to the firms'
goals. In these situations, it is important to minimize the incentives

O
. for workers to engage in such behavior. A contractual system in which
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seniority plays a central rolé in determinang the compensation and job
security of workers contributes to this objective.

8n oft cited example.(e.g., Thurow, 1976) of a situ;tidn~in which
‘there is potential fﬁr‘opportunistic behavior is thevobe;ation of
machine tools. Experienced workers acquire knowledge of the idicsyncraciés
of particular machine tools. Efficient opefation dictates that new workers
acquire this knbwledge as rapidly as possible. However, since the
AinformationAis not éodified, it can only be transmitted to new workers
quickly if experienced workers prdvide informal‘qn-the;job training. If
Fompensation and job security depend on assessménts of the- performance of
individual workers, experienced workers have the incentive to‘conceal
such knowledge. : \

Thus, the combination of specialized knowledge that can be used
strategically and'high ;ransaction costs associated with monitoring the
use pf this knowledge creates a situation in which contracts that base
compensation and job éecurity on seniority may elicit behavior more
cons;nant with the firm's goals than contracts that reward assessed
performance.

Emplbyment contracts influence the efficiency of firms not only by
affecting the behavior of workers.while on the job, but also by affecting
the mobility of workers. Firms offering employment contracts that reward
observed performance will attract productive workers if the following two
conditions charactérize the proddction activity:

. 1. The contribution of individual workers to the firm can be

assessed accurately by supervisors. (In other words, there is no

potential for undetected opportunistic behavior.) °
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2. The relationship betwaen the wnrker'g actions and the worker's
performance ig stable. |
When either of these conditions is absent, employment contractg that base
compensation on assessed performance ma§ not attract the most productive
workers. |

Consider the first condition. In situations In which opportunistic
behavior can go undetected, performanced-based contracts create conflict
between behavior that leads to high monetary compensation and behavior
that promotes productivity. If the jcb satisfaction of productive workers
depénds on a semnse of efficacy in doing.a job well (March and Simon, 1957),
such workers may reacﬁ to this conflict by leaving the firm,

Thebsecond condition concerns the degree of stability in the
relationship between.the actions of the worker and assessed output, If
‘ the relationship is unstable (the same worker actions result in different

output levels at different poipts in time), risk averse ﬁorkers will
accept performance-based contracts only if the reward strucéure includes
risk premiums to compensate workers for assuming the risk of factors
beyond tﬁeir control (Hirshleifer and Riley, 1979). Firms that use
performance-based contracts without risk premiums will find it difficult
to atﬁract productiv; workers. If the instability is very great, and

consequently large risk premiums would be réquired,‘firms may find it
efficient to pay workers on the basis of seniority even though such

contracts do not provide incentives for high affort levels.

A;n summary, the efficiency of alternative contracting forms is
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determined by the nature of the production technology and the level of
transaction cogts dssociated with monitoring performance. In situatiogs
in which.there-is a stable relationship between worker actions and
assessed performance, and the actions of workers can be monitored at low

cost, contracts that base job security and (¢pmpensation on supervisors'

assessments of worker competence will be efficient (Alchian and Demsetz's
example of truck loading). In situations in which the cutput of an.
individual workerjc;n be observed and evaluated at relatively low cost,
contracts that rewérd performance will be efficient (ironing shirts). In
situations in which workers acquire information critical to the
productivity of the organization as they work at their joﬁs, and the use
of this information cannot be monitored without high costs, employment
contracts in which job secufity and compensation are heavily influenced
by seniority may be relatively efficient (operating‘machine tools that
have idiosyncrat;c bugs).
C. CHARACTERIZING THE PRODUCTION PROCESS IN EDUCATION

This section describes attributes of publicveducation that influence
the efficiency of alternative contracting forms. The fifst of these
attributes of public schooling is so peculiar and subtle in its effects
that its significance for economic issues has not been fully recognized.
It demands special attention, not only for the limited problems discussed
in this essay, but in all analyses of the economics of'educatinn; The
other attributes (numbered 2-5) are characteristics of the production
process determining the achievement of children. These characteristics
are important in applying the analysis of the previous seetion to the

issue of efficient contracts for public school teachers.

136




1. Student Diversity and the Equal Access Mandate

A central fact about the public schgg;s is that they have a mandate

———eede

to educate every child who comés to the sc;33$~d r. This mandate i3

reflected in a variety of public documents, including court decisions such

2s Brown v. Board of Education of Topeka (l954)£!'and lau v. Nichols

(1974),21 Congressional legislation such as Title I of the Elementary aqd_’

Secondary Education Act of 1965 and the Educaéion for All Handicapped
Children Act of 1975, and the proQisions in ﬁany state constitutions
guaranteeing that all childrem will be provided with a "thorough and
efficient” education:gj While these documents do not sﬁecify exactly what
is to bevequalized (a point discussed later in the paﬁer), they do imply
that as a minimum every child should have equal access to the resoufces
available in public schools, including the time and attention of teachers.
I call this the equal access mandate.

The étudents who go to public schools, and to whom the equal access
mandate applies, vary enormously-in backgrounds, attitudes, skills, and
handicaps. As a result of t?gse différences, students also vary in their

receptivity to school and in what they learn in school., The responses of

public school teachers to this diversity and to the equal access mandQEE\\\\\\;‘

provide the focus of much of the analysis that follows.

2. Effective Teaching

There is clear evidence that some teachers are more effective than
other teachers in helping children to acquire cognitive skills (Hanushek,
1979). However, very little is known about the charécteristics of
effeétive teaching. Despite a great deal of research, there is very

little evidence of consistent relationships between the use of particular

137
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instructional ﬁechniques and student learning (Avefch et al,, 1972;
| ® Pflaum et al., 1980; Rosenshine, 1976).

A compelling reason for the disappointing research results is that
the effectiveness of particular instructional techniques depends , i
critica.liy on the characteristics of the children in the class, on the
skills and personality of the teacher, and on the nature of the
interaction of students and teacher. The critical characteristics of
students and teachers that‘ influence the effectiveness of particular
instructional techniques may be very subtle, and cénsequently cannot be
identified by researchers. Teachers find effective techniques through a
process of trigl and error and adaptation. In other words, effective
teaching is charécterized by an efficient search process, rather than by

careful application of well specified techniques.

‘ 3',. Teacher Allocatio.n of Time

The achievement gainé that children make during a school year depend‘
not only on the effectiveness of the teacher in using instructional time,
but also on the allocation of instructional time to different children
(Bi‘own and Saks, 1975; Monk, 1979; Thomas, 1977). Among the important
decisions teachers make is how to divide children into instructiomal
groups and how much time to spend with individual children, with
particular groups of children, and with the class as a whole, Recent
evide:;;e\indicates that children's learning is semnsitive to the aﬁount of
instruction the child receives, and that the gains from individualized
instrpctiop and inétfﬁction\ig groups of different sizes differ
(Brown and Saks, 1979; Kiesling, 1979). Thus, the impact of the teacher

‘ on children's learning depends mot only on the skill of the teacher, but
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also on the decisions the teacher makes in allocating time to different
chi;drén.

4, Teacher Knowledge of Student Capabilities

As teachers search for instructional strategies and allocations of

classroom time that will be effective for their studemts, they acquire

information about the 'responses of individual children to instructional

time. For example, they learn which students respond quickly to
additional attention and which students respond only very slowly to large

allocations of time and other resources. They also learn over a period of

" years which families are supportive of their teaching and which families

can be called upon to respond to problems regarding their children, This
information is acéuired by on-the-job experience, interacting with
children and their families, and much of it is not accessiﬁle to
supervisors.

5. Peer Effects

The impact of school on a child'§ learning is determined not only by
the actions of the classroom teacher, but also by the attributes and
actions of the other children in the class. The precise nature of these
peer effects has proved almost as‘elusive to researchers as have the
determinants of effactive teaching (Rosenbaum, 1980). However, the key
point for this paper is not the precise nature of the peer effects, but
ratger that the amount of progress students make during a school year.
depends not only on the actions of the classroom teacher but also on peer
grouﬂ influences which are to a large extent beyond thé control of the

teacher.
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. D. EMPLOYMENT CONTRACTS FOR PUBLIC SCHQOL TEACHERS
This section considers how the five factors characterizing public
education influeﬁce the responses of public school teachers to differen£
types of emplo&ment contracts. Three types of contraéts are considered:
1. contracts in which the job security and compenéation'bf teachers
are determined by supervisors' evaluations of teacher actions;
2. contracts in which the job security and compensation of teachers
are determined ﬁy evaluations of the academic prdgréss'students‘
“make;
3. contracfs in which the job security and compensation of teachers
are determined by sgnio;ity.
These contract typeé correspond to the three types of employment contracts
described earlier in the paper; however, they afe discussed in a different

order.

1. Contracts That Base Teachers' Salaries and Job Security on

Supervisors' Evaluations of Teachers' Actions

This type of contract is not efficient for employing teachers because;
as discﬁssed ip ﬁhe previous éeﬁtion; there is no well defined
rélationship between particular teaching techniques aﬁd stude;t learniﬁg.
ﬁffective‘teachingvrequirés experimentation, and observafion of an
i uésuccessful experiment &oes not proyide evidence of ineffective teaching.
Moreoever, the zosts of monitoring are high, both becau;e extensive
observation is required to éaiﬁ a sense of Qhat a teachér‘is attemptiﬁg,
and also because.the monitoring process iﬁself may disrupt the

interactions among teacher and students that result in learning,

‘ ) It is important to note that evaluations by able
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. | supervisors will reveal the truly incompetent teache;‘ who ha2s not acquir.ed '
any of the skills netessary to help children to learn and who does not
respond to help in acquiring these skilis;éf It is clear that efficient
operation of ¢he public schools requires the dismissal of such teachers..d
However, the righ; to dismiss such teachers is not an issue of contract .
form. Even collectively bargained contracts with heavy reliance on
seniority provide for the.dismissal of incompetent teachers after this
incompetence is doc;mented through due process. Providing incentives for
.supervisors to document incompetence and to request dismissal is a

‘serious concern. However, this concern is not an issue of contract form.

2, Contracts That Base Teachers' Salarieé and Job Securitf‘on Estimates

of Student Learning

‘ Employment_ contracts that base the compensation of workers on
assessed output previde incentives for workers to behave in a manner that
produces the highest assessment. If the behavioral respoﬁse consists of
greater effort, the response is desirable. However, evaluating teacﬁers
on the basis of student learning.provides incentives for other responses
as well. Such responses may jeopardize the public school commitment ;o

equality and may alsqQ result in less efficient provisioa of educational

|
|
1
|
|
|
|
|
|
\
\
services. ’ ﬂ :
The potential for dysfunctional responses stems from the nafure of

the teaching task, which is to help all of the students in a clasg to B
learn. Evaluating teachers on the basis of student performance requires

the aggregation of the learning gains of the children in each class; and

aggregation requires that weights be assigned to the progresé of each

°

. child. These weights matter because in any given class some children o
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make much more‘progress during a school year tﬁan cther children do. As a
result, the performance of a‘teﬁcher relative to>colleagues will be
sensitive to the weights attached to the achievénent of individual
childreﬁ and .to the assignment of children to teachers. ,

Thus, the use of performance reasures to detérmine salary and job
security raquires the assignment of cardinal weights to the learning gains
of different children. There is no social process that provides such a
system of weights. .Publid pronouncements clgarly indicate a concern with
lthe treatment different children receive in the public séhodls. However,
they do not provide clear information about what is to'be equalized, and
‘consequently they do not reveal the weights that should be assigned to the

5/

achievement of individual children.=~ Given this situation, any set of

_weights used ;n evaluating teachers must be considered érbitrary, and
consequently, it is important to consider the iﬁpact of these weights on
the distribution ofistudent achievement.

We now turn to a consideration of the responses from teachers that
performance based émployment contracts may elicit. The fiist response 1is
lobbying for students who respond weil to school instruction. Teachers
who have been at a school for a numbe; of years are in the best position
to do this since their experienceé in previous years provide them with
information about the skills and attitudes of children in particular
families. If senior teachers recruit the students that learn the most in
school, then other teachers are left with children who are more &ifficuit

- to teach. These teachers would be placed at a significant disadvantage in

comparativé evaluations, and consequently the integrity of tha evaluation

process is undermined,
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It is possible to overcome this respénse by randomly assigning

_students to teachers. However, this eliminates any efficiency gains that

result from matching children with particular needs fo teachersvwith
particular skills.

A second response that is more difficult to prevent is that teachers
may allocate time within the classroom disproportionately to those
students for whom additional instructional time results in the greatest
'increasiéié weight;d échievement. Attempting to cons;r#in teachers'
allocatién\bf time involves extremely high monitoring costs. Moreover,
the trial and error process used to find effective teaching methods
requires extensive experimentation with time pse.é/

Would teachers respond to the evaluation system by altering the
amount of instruction they give to different children?

. The 1imited'information thai is availabie suggests that thié'may

occur. However, it is possible that tearhers may not respond at all to
the imesition‘of performanée-based contracts. Bpt,_if‘there is no
resﬁonsé, nothing has been gained. It seems implausible that teachers
would respond ggli by working harder and not by strategically using their
knowiedge of individual students' capabilities ;o allocate instrugtional

.time so as to maximize their performance rating.

Consequently, one must take seriously the possibility that evaluating

teachers on the basis.of the academic performance of their students would S

induce teachers to devote large amounts of time to some children in the
class and very small amounts of time to other children. Which children
would be neglected? This would depend on the weights used in the

evaluation system and on the distribution of learning abilities of the

' i
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childr@n in the class; If the evaluation system weighted the achievement
gains éf all children equally and if all children had the same response to
ins;ructional time, then a system of equal weights would result in equal
time allocation. The equal weights assumption is plausible; in fact, 4t
is impl&cit in the mosﬁ commonly used measure of performance, the average
achieve#ent gain of the.children in the class. However, the assumption of
a commoﬂ response to instructional time is ﬁot plausible. There is ample
evidencé that child.ren lea:n at different rates. Moreover, it is chi;dren
who com;lﬁo‘school with J(isadvantages such as broken homes and low family
income wﬁo most commonly‘respond slowly to school instruction. As a
result an evaluation system based on equal weights provides teachgrs with
the incentive to allocafe small amounts of time to childfen Qho are

- already digadvantage& as a result of environmental circumstances exférnal
"to the school. Thus, a system of rewarding teachers on the basis of the
academic performance of their students'may'underminé the elusive but very
real social mandate to the public schools to provide an adequate

education to all children. This is parﬁicula:ly troubling because the
children most likely to be‘neglected tend to live in families that find

it extremely costly ‘to respond to neglecﬁ either by voicihg

dissatisfaction effectiﬁely or by leaving the public schools.

It is probable that many teacher§ will not respond td performance-
based contracts by neglecting disadvantaged children. Many teachers enter
the profession with a strong commitment to help disadvéntaged children
even though the response to such help is oftén‘small and slow in coming.

\

S
Changes in the reward structure may not induce such teachers to change

|
their teaching ?ehavior. However, the experience of conflict between

|
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behavior that leads to high evaluations and behavior that‘ reflects |
commitment to troubled children is highly frustrating and may lead such
teachers to leave the professiom. Resignationg of teachers with particular
concern for disadvantaged children would serioﬁsly‘impair the ability of
the public schools to help such children.

Performance-~based contracts could algs increase the cost of employing
teachers.of a given level of effectiveness. The reason is that the
achievement gains o} the children in any given class depend only in part
on the skills and effort level of the teacher. They also depend on
factors beyond the teacher's control such as home and Seer group
influences. As a result even very talented teachers have fears in which
their students make much less progress than in other years (Averch et al.,
1972, pp. 57-58; Begle and Geeslin, 1972, p. 143; Jackson, 1968, p. 125)..
The external.iﬁfluences are extremely subtle and it is very coétly if not
impossible for supervisors to.assess accurétely the extent to which the
achievement gains of students éré determined‘by peer and home factors. If
teacher salaries are tightly tied to the achievement gains of students,
then salaries of teachers would vary from yeaf to year. Assuming teachers
are risk averse, they would require signifiéant salary premiums to
compensate for bearing the risk of variation in student performance "
beyond their control.

I have suggested that as a result of particular characteristics of
the production process in education, pegformance-basedIcontracts may
inddce responses that jeopardize the equality of education provided to
children in public schools and may reduce the effectivéﬁess of the

educational system. Is there evidence to support these arguments? The
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evidence is ;parse. However, the limited informatiorx that :I.syr available
suggests that the concerns expressed above are important opes.

The first piece of evidence comes from the federally funded
performance contracting experiments in.tpe early 1970's. Performance
contracting in education is an attempt to foster productivity by offering
finaneial incentives for success in helping children to acquire specific
skills. 1In the experiments, private firms signed contracts under which
they received a fixed payment for each child whose reading skills during
a school year increased by at least a grade level as measured on a
standardized test. Fvaluations of the experiments revealed that at one
site firms responded tc the incemtives provided‘in the coﬁrrect py'
allocating more time to childrem of average abiiity than to high ability
or low ability children.. High‘achievers were neglected because they
would increase their reading skill by onme grade level without a
significant amount of in-school instrﬁction. Low aehievers were neglected
because they were unlikely to achieve‘the grade level increase in skills
even with a great deal of instruction (Gramlich and Koshel, 19?5, pp. 355-
56). The experiment ended before there was time to learn how parents of
neglected children would respond or whether alteration-of the compensation
algorithm was politically possible and whether it would have elicited a
different allecation of resources. However, the experiments did show
that firms willing to supply 2ducational services on a profit making basis
can be expected to respond to the incentrves provided in the contrectual
agreements.

b_The second piece of evidence comes from a 'study by Philip Jackson

(1968) in which he interviewed fifty teachers considered by their X
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superviscrs to be extremely effective. Among the issues Jackson discussed

with these teﬁchers ﬁas their attitude toward performance—ﬂased contracts
(merit pay). These teachers, who presumably would gain additional income
ﬁnder such a,system indicated strong resistance. Several teachers
indicated that they wouldvnot work under such a contractual system

(p.. 132). The reasons included the statement that performance depended
greatly on factors beyond their control such as the mix of children in
the class. Mbreovei, such a system would inhibit teamwork and creati;e'
responsés to the needs of individual children;zj "Many teachers indicated
that a system of compensation that e?:icouraged opportunistic behavior
reduced their job satisfaction even if ft did result in additionai “
income.§/

The third piece of evidence concerns the results of performance-based
layoffs. Several Massachusetts school districts responded to declining
school enrollments by laying off teachers on the basis of evaluaﬁionS‘of
their performance. Interviews with teachers and supervisors in these
districts (Johnson, 1980) indicated that ﬁhis » systemAcaused such a
debilitating reduction in morale and_productivity that the districts

discontinued the policy after only a short time.

3. Contracts That Base Teachers' Salaries and Job Security on Semiority

Contracts that base the salaries and _job security of teachers on
seniority provide no financial 'incentives for outstanding performance.
For this reason such contracts are often criticized by analysts concerned
with productivity. The emphasis in this essay is that in evaluating
sen:iority rules it is necessary to compare the responses they evoke with

the responses that alternative incentive structures evoke. Given the
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cﬁaracteristics of public education, including the commitment to teach all
children, the nature of Ehe'teaching task, and the laék of low cost
alternatives to the ngighborhéod school for parents of disadvéutaged
children, the responses elicited by seniority rules may be less
detrimental to the performance 6f public education than the responses
elicited by contracts that reward assessed productivity.gf

In light of the somewhat counterintuitive nature of this argﬁmént, it
may be useful to state once again the reasons performance-based contracts
are not effective in promoting the goals of public education. = As public
education is currently organized, disadvantaged children are heavily
dependent‘on the professional dedication of teachers for the extensive
help they need. There is clearly wide variation in the extent to which
teachers provide such help under the current incentive system. However,

a reward system that provides incentives to maximize the average
achievement of students may lead‘many teachers to devote less time to
disadvantaged children and may induce teachers particularly concerned
with disadvantaged children to leave the public schools,

Given the arguments suggestéd above, it is instructive to ask whether
seniority rules play. less of a role in the perscunel policies of private
schools, and if so, why this is the case. There are two parts to the
answer. First, whilz there is enormous variation in the personnel
policies of private schoolis, in most schools seniority does play.a role in
determining compensation. For example, many private schools use a salary
schedule that specifies a lower and an upper bound for all teachers with a

given level of seniority, Both the upper and lower bounds increase with

seniority. It is true, however, that there is often more flexibility in
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the-salary schedules of teachers in private schools than is the case in

public schools. This leads to the second part of the answer.

Two important ways in which private schools differ from public
Schools are that private schools select their students and parents select
the schools for . .their children. - Selection by the school reduces the

variacion in the abilities and attitudes of the childrem any given

" teacher is asked to work with. Selection by the parents means that

parents who feel tﬁeir child is neglected will withdraw the ~hild. These
selection procedures allow supervisors in private schools to apply the
evaluation standard of wheﬁher teachers are successful in teaching a
relatively homogeneous group of children wﬁo want to be at that school.
This is not an appropriate standard for evaluating public school teachers.
E. INCENTIVES FOR EFFECTIVE TEACHING WITHIN A SENIORITY-BASED SYSTEM

A critic of senlority rules might make
the following argument: While you have shown that ﬁeéformance—based
contracts for teachers elicit dysfunctional resgonses,'you have not
demonstrated that incentives for-effective teaching can be provided within
the context of seniority-basedlemployment contracts, Without such
incentives,»seniority—based contracts may not be superior to conﬁracts
based on'performance assessments.

A comprehensive response to this argument is beyond the scopeldf thi;
paper and, in fact, is beyond the écope of available evidence. This is
the reason that this essay, while it didentifies and }lluminates many
problems with alternaﬁives to seniority—ﬁased contracts, is not intended

0 be a definitive defense of seniority-based contracts. With this caveat

in mind, it is appropriate to respond to the hypothetical critic of .
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seniority rules with the following two poiats.

First, within the general context of a seniority-based system, there

are ways to attract, retain, and motivate effective teachers. For
4example, some states provide small grants on a competitive basis to
teachers interested in pursuing special" teaching projects. A recent study
(McDonnell and Mclaughlin, 1980) reports that these grants have been very
effective in motivating tea.chers.g-"q/ A second example is the creation of
positions of "master teachers", to which exceptional t;achers c-an be
promoted.}.-]—'-/

The second poiat is that success in developing and implementing
methods to motivate effective teaching depend critically on the quality of
relations between teachers and school district officials. The next part
of the paper focuses on these relations during the last 'ten years.

II. SENIORITY RULES IN A REGIME OF COLLECTIVE BARGAINING AND
DECLINING DEMAND FOR TEACHERS |

In the last ten years, public education in the United States has been
enormously influenced by two logically unconnected, but coincident
phenomena. The first is the decline in student enrollments, bThe second
is collective bargaining and the increased influence of teachers' unions.
These developments have had a radical impact on relat'ions between teachers
and administrators in general, and in particular, on the interpretation
and administration of seniority rules. This part of the paper focuses on
the role of seniority rules in influencing educational productivity in a
regime characterized by collective bargaining and a declining demand for

teachers, precipitated by student enrollment declines., I begin with a

brief description of the magnitude of the enrollment declines.
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A. DECLINING ENROLLMENTS _ —

Seniority rules governing the job security of teachers have impinged
on the allocation of teaching resources in recent years, primarily #s a
result of the unprecedented decline in student enrollments in the nation's
public schools. From a peak‘of 32.6 million iﬁ 1970, the.ﬁumber of
children attending public elementary schools in the United étates declined
to 29.4 million by 1977; That this trend will continue for some time is
suggested‘by the fact that the number of children dm the first grade of.
public schools in the United States has decreased from 3.8 million in 1970

to 3.3 million in 1977 (Digest of Education Statistics, 1979).

The effects of enrollment declines on the demand for teachers have
been particularly great because of the fiscal crises that hit many cities
during the 1970's. As a rgsult of these crises, many school districts
' could not cushion the impgct of declining ‘enrollments by reducing class

size markedly. Instead administrators were told to contribute to the

budget cutting effort by reallocating teachers and by reducihg the number

facy

of teachers qnpléyed by the district.

B. THE IMPACT OF SENIORITY RULES ON THE PROCESS OF ADJUSTMENT TO DECLINING

STUDENT ENROLLMENTS
Seniority ruLeslplace severe constraints on the process by which
school districts ;djﬁst to declining studenﬁ enrollments. The reason is
that the rules determipe to a large extent the pattern of transfers and
layoffs that will result from a reduction in the size of the tea;hingb
forqev(Mnrnane,“1981). For example, whén declining

enrollments dictate the reduction in thé number of teachers employed in a

. particular school, seniority rules determine which teacher must leave the

ERIC s
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school, and what the options of that teacher are. Most contracts state
that if an opening for which the displaced teacher is qualified is not
available in another school in the district, the teacher may displace
("bump'") a teacher with less seniority from his cr her positiom.

The operation of these rules threatems the efficiency of school
district operations for séveral reasons. First, gtaffing patterns are
often disrupted, resulting in the breakup of teaﬁs of teachers that have
learned to work toéether effectively over a number of years. Second, the
operation of these rules results in the layoff of many young teachers.
Many administrators feel that this 1is particularly costly to the school
syste_ bDecause as a result of the current excess supply of teachers,
administrators have been able to upgrade the quality of their teaching
staff by beiﬁg highly selective in choosing among the many applicants for
positions. In addition, young teachers tend to be more responsive to
innovations and therefore the aging of the teaching population may make
it particularly difficult to develop and implement new ideas (Bermagﬂand
Mclaughlin, 1977, p. 136).

A third problem concerns the budgetary impact of layoffs based on

seniority. Sinée salaries are determined by seniority in most districts,

layoffs of the most junior teachers provide the least relief to

financially strainéﬁ school districts. One final problem is that
seniority-based tragéfers and layoffs often jeopérdize attempts to
racially inﬁegrate tﬂg teachiné staffs of individual schools and school
districts: \‘ |

These problems are Severe. The constraints on the adjustment

process imposed by seniori@y rules have frustrated aaministrators
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responsible for school district operations. However, alternative methods
of allocating teachers, based on assessments of their performance, also
elicit responses that tend to jeopardize the efficiency and equity of
school district operations. Thus, the challenge facing administrators
and representatives of teachers is to find methods of adjustment to
declining enrollments that mitigate the adjustment costs while retaining
the advantages of seniority rules described in Part i.

C. FINDING SOLUTIONS

How effective have school district administrators and leaders of
teachers' unions been=iﬁ negotiating, implementing and administering
solutions to the personnel problems posed by decliming enrollments? There
is a great deal of variation across districts in the nature of the
responses. However, in many districts, the adjustment process has been
characterized by conflict that‘reduced the effectiveness of public |
education.

Why has it been so difficult for administrators and representatives
of teachers'.unions to work out satisfactory responses to the personnel
problems created by declining enrollmentsé One reason is that the
adjustment process is more consﬁrained than is the case in other
industries. Many private sector firms faced with a decline in demand for
their products can alter the size of their‘product invenggries to buffer
the impact of demand changes on employmeﬁt. They can also conduct
marketing compaigns to increase the demand for their products. Neither
of these responses is available to schocl districts.,

A second, more important reason for the debilitating conflict that

has characterized. the adjustment process in many districts is the lack of
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expertise on the part of particip#nts. Most school administrators were
trained during a period when the critical problem facing public schools
was rapid enrollment growth. Few administrators had experience with
declining enrollments. Consequently, little was known about the responses
that particular adjustments would elicit.

Anoéher reason that district level administrators were unprepared for
the 1970's was that prior to collective bargaining, superinteﬁdents often
acted as advocates For teachers, maying the case to city Councilsvthat
high quality education required higher teacher sﬁlaries. ‘Many
administrators felt uncomfortable with the change from advocate for

teachers to bargaining opponént. Consultation and negotiation with

‘representatives of teachers' unions were not part of the decisionmaking

12/

process as they had learned it.=— Consequently, their reactions to

pressure from teachers' unions sometimes included uvnilateral actioms that

violated the spirit, if not the letter, of teachers' contracts.

A third difficulty was lack of preparation time. In the first years

~ of collective bargaining, preparing for contract negotiations with

teachers’ unions was only one of many duties of district administrators,
a duty often added on top of other responsibilities. TFew administrators
had adequate time to prepare for collective bargaining.

Many of the reasons that administrators lacked expertise in finding
solutions to the problems of aeclining enrollments in a regime in which’
power 1s shared with teachers' organizations also pertain to teachers'
representatives. In the first years of collective bargaiﬁing, many union

leaders retained all or part of their teaching duties, and conmsequently

had little time to prepare for collective bargaining. Also, few union
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leaders had extensive expérience in collective bargaining. Pfio; to
cgllective bargaining teachers relied primarily on persuasion to achieve
 their goals. The basic strategy was to make a persuasive case for
improved salaries and working cond:f:tions. Teachers expected that if the
case was a compelling one, the school district would henor theirl request,
Collective bargaining works quite differently. Although persuasion still
plays a2 role, exchange is the central characteristic of decision.making
under a system of collective bargaining. In the first years of collective
bargairing many union representatives, iacllcing expertise in exchange
relationships, made a persuasive statement of their demands and then
adopted a take it or leéve it strategy rather than the give and take
strategy that characterizes successful collective bargaining.-

As a result of the lack of expertise of administrators and union
‘leaders, adjustments to declining enrollments in the early 1970's were
often characterized by a lack of trust, by ﬁhe absence of meaningful
consultation or negotiation, and ultimately by work stoppages, court suits
and other t.nanifestations of conflict that reduced the ability of the
schools to educate children.

In many communities, the expertise of school district administrators
and union leaders has increased in recent years. Adminisﬁrators have
learned methods of allocating resources that do not violate the letter or
spirit of teachers' contracts. Union leaders have become more aware that
the long-run welfare of public school teachers depends not only on new
benefits, but also on positive public attitudes towards public education.
Both. parties have learned the importance of consultation and negotiation

in coping with the large number of unpredicted personnel problems that




continually arise in public education and in interpreting provisions of

teachers' contracts that are often ambiguous in the face of unpredicted

13/

persoanel problems.=

A signi{icant example of this increased expertise concerns the

methods used to lay off teachers. Most contracts state that teachérs who
will be laid off at the end of the school year must be notified by a’
particular date, such'as April 1. The logic of this rule is that early
notification provides time for teachers who will be laid off to search for
alternative employment. The problem this rule poses for school districts

is that accurate projections of student enrollments and teacher

resignations are not available by the notification date. In the past many
districts respohded to this dilemma by sending layoff notices to a much
larger number of teachers than the district ultimately expected to lay
off. Teachers' unions argued that fhis constituted an unfair labor
praétice in that it meant that teachers were forced to bear the risk of
uncertain enrollment and resignation patternsf In some cases the district
action precipitated work stoppages and court action on the part of
 teachers. Another response, unpredicted by school administratofs, is thac
many teachers did f%nd alternative employment, forcing_thé district to
incur the costs of screening new applicants at the end of the summer to
£111 vacant positions.

In recent years district administrators and union leaders in some
communities have been able to negotiate chénges in the notification rule
that provide benefits to both the school system and teachers. A typicgl
negogiaged change is that teachers who may be laid off may voluntarily

accept a delay in notification to August 1, in return for an extension of
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health benefits to the end of the calendar year if layoff proves
ultimately necessary. Tﬁis negotiated settlement provides teachers with
an important fringe benefit and allows the &istrict additional time to
acquire lnformation about the demand for teachers before making layoff
decisions. In addltion to the benefits to

teachers and to administrative flexibility, this solution may contribute
to productivity by permitting the retention of teachers who have
experience in the school system.

Early retirement programs are another example of a creative solution
to the personnel problems caused by declining enrollments. These programs
provide finanqial incentives for older, high salaried teachers to retire,
thereby reducing the need for involuntary transfers and layoffs of less
senior, lower salaried teachers. Like the change in notification rules,
successful implementation of early retirement programs requiréé expertise

14/
It is difficult to believe that successful implemgntation of ea..y
retirement programs or changes in'notificaﬁioﬁ rules would have been
attained in the atmosphere of 'confrontation that characterizea labor
management relations in many communities iﬁ the early 197Q's.

This section h;s pointed out ways that seniorlty rules.
increase tﬁe difficulties school district managers face in adjusting to
decliniﬁg enrollments., In assessing the overall impact of.senioritf
rules on the quality of education provided to children, these difficulties
must be weighed against the advantages of seniority rules described in
Parg I. The key point of this part of the essay is that the ultimate

impact of seniority rules on the ability of the public schools to provide
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high quality education to-all children depends criﬁically on the expertise
of district managers and union leaders responsible fof\negotiating,
interpreting and admihistering these rules.

In situgtions in which negotiations are &arried out by expert
bargainers in an atmosphere not charged with confrontation and
recrimination, it appears possiblle to fimd solutions to the problems posed
by declining enrollments thﬁt retain the seniority rights of teachers and
also retain a considerable amount of flexibility in allocating teaching

resources.

SUMMARY
Seniority rules in teachers' contracts, vigofouély defended by union
leaders and criticized by some officials and analysts, have been the
subject of a good deal of misundersﬁanding. This paper has attempted to
clarify the significance of seniority rules by placing them in the context
of the production process of schooling. This analysis suggests that

seniority rules in education are not intrinsically dysfunctional{ like all

‘conceivable institutional rules they sometimes cause problems, but these

problems should be viewed in the broader context of the rules'
contributioﬁ,lor lack of contributioﬁ, to the performaﬁce of the sector.

The first part of the essay shows that the relative efficiency of
alternative contract forms depends.on

1. the definition of perfoimance,

2. the technology of the education process,

3. the nature of the choices available to parents unhappy with the

education their child is receiving.




Given the equal access mandate; the techrical‘characteristics of the
education procéss,.and the lack of optitns available to low i zome parents,
contracts that base the cgmpensation and job security of teachers on
seniority may promote the goéls of public education more effecfively thah
performaqce—based contracts. -

The‘second'pa:t of this essay explains that the effects of seniority
rules on the difficult process of adjustment to declining enrollments are
determined by the expertise of the agents who interpret and administer
those rules. Neither school district officials nor tgachers' union
leaders Qere fully prepared for the challenges posed simultaneously by
declining enrollments and the introduction of collective bargainiﬁg in

. the 1970's. This lack of preparation is a more compelling explanation for
‘ the problems that declining enrollments created for public education in

the 1970's than the type of contracts used to employ teachers.
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FOOTNOTES

‘1. Brown v. Board of Education of Topeka, 347 U.S. 483 (1954).

2. Lau v. Nichols, 414 U.S. 563 (1974).

3. This language appears in the New Jersey state constitution and

played a significant role in the New Jersey school finance case, Robinson

v. Cahill, 118 N.H. Super. 223 (Law Division) 1972.

4, There is limited evidence that supervisdrs can identify
incompetent teachers. Two studies (Armor'et al., 1976; Murnaune, 1975)
report that principals' evaluations of teachers do reflect teaching
performance as measured by student test score gains. One might argue that
the results of these studies weaken the argument against basing teachers'
salaries on supervisors' evaluationms. ﬁowever, it 1s important to
recognize that in the districts that supplied the data for these studies,
evaluations did not influence the cénpensation or job security of
teachers. Consequently, teachers had no incenﬁive to engage in
opportunistic behavior that would have reduced the quality of education
providéd to ;hildren and would have reduced the ability of supervisors to
assess the contributions of individual teachers. One other relevant
point is that in the Murnane study, the evaluations of principals were
significantly related to the performénce of white teachers, but were not
significantly related to the performance of black teachers.

5. At first glance, it appears that the economics literature on
principal-agent relationships should provide insights on the question of
efficient contracts for teachers. However, the foimal models are nof
helpful because they posit that the principal has a clear objective

function. The lack of consensus on the weights to be attached to the
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learning Qains of individuél children is evidence that the publiq schools
do not have a clear objective function they seek to maximize.

6. Another dysfunctional‘response is focusing instruction on test
content. This may result in high test scores. BHowever, if such
instruction diminishes students' interest in learning for its own sake, it
may reduce students' ability and desire to learn on their own in future
years. |

Another, much &igcussed reéﬁonse i{s cheating on tests. The problem
of cheating is not emphasized because it is only one of several
dysfunctional respdnses. If it were the only dysfunctional response, a
tighfer control system might solve the problem. A key point of this
paper is that controls cannof cope effectively with many of the
dysfunctional responseé4that a merit.pay system might engender, such as
neglect of particular children.

7. Seymour Sarason has stressed the importance of interaction with
colleagues in helping teachers to develop productive responses to the
problems they face. His recent work (1977{ has emphasized the role of
networks in facilitating such interaction. Performance-based contracts
may hinder theldeve{opment of networks of support by making teachers
reiuqtant to share ideas and materials, and more importantly, by making
them reluctant to admit problems they are experiencing. In this
perspective, one.might argue that contracts that‘emphasize senlority may
Bg relatively efficient because they provide a necessary (although surely
not sufficient) condition for creative interaction among teachers. Such

~\

creative interaction may lead to productivity increases that more than

offset losses in productivity caused by the lack of tie between
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productivity and salary in contracts based on seniority.

8. The Jackson evidence :eflects the responses of teachers who chose
to work in a seniority-based reward system. .One could argue that the
responses of these teachers do not provide compelling evidence about the
consequences of performance-based employment contracts. The reason is
that such a svstem might attract teachers witllx very different preferences.

9. The lack of low cost alternatives to .the neighborhood¢ school has
been discussed as on; of the reasons that performancé;hased contracts for
public school teachers may reduce the quality of education provided to

disadvantaged children. The reader may infer from this that a system that

. provided a range of educational alternatives would result in better

‘education. Consideration of this complex issue is beyond the gscope of

this paper. However, it 1s important to point out that any educztiomal
system that provided poor families (as well as other families) with a
meanin;ful range of choices would be a system involving third party

payments and a significant amount of regulation. (Sée Educational Vouchers

[1970] for a discussion of alternmative models.) Thus, the relevant debate
is not about the relative merits of public school monopolies and free
market competition. JInstead, the relevant debate concerns the properties
of alternative regulatory regiﬁes.

10. These grants differ from merit pay in that the competition is
voluntary and there is, at least in principle, no limit on the nuﬁber of
teachers in a school or school district who may rece%ve awards. The
McDonnell and McLaughlin study (p. 100) indicates that the stimulus to

performance provided by the grant program came primarily from the

recognition of initiative and was quite independent of the size of the grant.
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11. The creation of a hierarchy of teaching positionms, with’
promotions dependent on perceived merit, does introduce a significant
performance element into the employment contract. However, such
hierérchical job structures, which are common in the private sector,
differ from the normal conception of performance-based contracts for
teachers in that the compensation and job security of teachers in any
given step of the hierarchy are independent of performance assessments.

12. To see how-different ghe management of human resources was before
the inrroduction of collective bargaining, see Gerwin's (1969) description
of the procedures used by the city of Pittsburgh in the early 1960's to
determine teachers' salaries. Gerwin describes how Pittsburgh 'granted
a general salary increase when "no comparable school districts had lower
B.A. starting salaries for teachers” (p. 56).

13. See Mitchell et al. (1980) for a discussion of recent changes in
relationships between teachers and administrators.

14, For a description of the role of unions in promoting productivity
through participation in the management of programs such as early

retirement options, see Freeman and Medoff (1979).
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knowiedge of American secondary school education today. In particular, the
document provides new information about private schools-—the schools attended
by ten.percent of American high school students. Given current policy
discussions‘aboct pubiic suprort for private schools, it is important to learn
as much as possible about these schools. The new publication by James Coleman
and his colleagues contributes to'this objective by providing significant
information about the size and geographical distribution of different types of

private schools, their curricula, and about the demographic characteristics

A’Z

‘ and\ skills of their student bodies.
- As a social scientist with an interest in the ways that the operation of
markets contributes to the efficient‘use of resources in our society, I am |
both intrigued with and sympathetic to the possibility that private education
and the choices it makes available may contribute to the ﬁmprovement of

American education. For this reason I find encouraging much of the evidence

presented in Public and Private Schools. But, also as a social scientist, I

VII -1~

Public and Private Schocls is an important document that increases our .

am disturBed by this document because it attempts to answer questions that

cannot be answered with the data available to the authors--or, for that matter,

with any existing data. These questions concern the relative quality of the

education provided by public and private schools and the impact of tuition tax
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or vouchers on the educatiomal opportunities available to American

children of different backgrounds.

In

both its strengths and weaknesses, Public and Private Schools is

reminiscent of James CColeman's earlier quantitative analysis of American

-education, Equality of Educational Opportunity, published in 1966. That

document (commonly referred to as the Coleman Reﬁort) provided a great deal of

new important descriptive information about American education. For example,

the 1966 report demonstrated that

racial segregation was not-confined to the South; most children

attending school in the northern part of the country also attended
racially segregated schools;

minority group children had lower gverage academic achievement than

white children did;

the differences in the achievement of children .rom different

backgrounds could not be explained by observable differences in

physical school resourceé; and

¥ : ’
‘amily backgrounds were highly correlated with children's acliievement.

Yet it was not the wealth of significant new descriptive information

about American education that gave the Coleman Report its controversial

reputation. Instead, the Report came to be associated with the conclusions

that schools don't matter much, and that busing to achieve racial balance is

the most effective way to improve the education of minority group children. -

Neither

of these conclusions is justified by the analysis-~the. data base was

simﬁly not appropriate for analyzing the impact of school resources on

individual children,l/ and the data contained no examples of busing to achieve

racial balahce. It took several years of reanalysis and diécussion, howevér,.‘

before it became clear what Equality of Educational Opportunity could and
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could not tell us. In the interim, the document figured prominently and

inappropriately in the acrimonious and painful discussions about social policy
towards education.

I fear that Public and Private Schools may also play an inappropriate

role in public policy discussions about education. The present policy debate
concerns public support for families who choose private education for their
children; this support would take the form of vouchers or tuition tax credits.
It is possible, indeéd likely, that this document will be presented as
evidence that public support for private education willhunequivocally improve
the education 6ffered to children from widely varying backgrounds. But the
study does not present evidence on this point; and it does threaten to divert
attention from the many critical and difficult questions related to the
introduction of such aid. The‘purpose of'this.review is to illuminate the

contribution that Public and Private Schools‘makes to our understanding of

private schools and to clarify why the report does not provide reliable
evidence concerning the consequences for American education of changes in
public policy toward private schools.

I. WHAT PUBLIC AND PRIVATE SCHOOLS DOES TELL US

This document reports the results of detailed analyses of a new large
data base describing American ‘high school students an& the schools they
attend. The cross-sectional data base, which consists of'informatiqn on
58,728 students attending 1,016 different high schools, is the baseline data
for the National Center forbEduca;ion Statistics's new 1ongitudina1 study
entitled HIGH SCHOOL AND BEYOND. As a result of.Coleman‘s extensive analyses
of th;se'data (there are 57 tables in the text), there is now i#formation
available‘concerning a number of questions that previously coula be addressed ;.

only with frégmentary data and speculation. Examples of information provided

1y



document include:

There is wide variation across states in the percentage of high school

students attending private schools. The percentages range from a low

of 1.5.percent in Wyoming to a high of 17 percent in Connecticut,
Contrary to the results of previous work (e.g., Erickson et al.,

1978), Catholic schools are concentrated in suburban communities, not

vurban areas.

3. The perceﬁtaée of black students in Catholic schools is a little unde; : |
half that in the public schools; the percentage in non-Catholic -
private schools is about a fourth that in the public schools. ‘

- 4. Those blacks who do attend private schools are less likely to be
segregated in all black or nearly all black schools than is the case"
for blacks attending public schools.

. 5. Private schools provide primarily academic programs and have few

vocational or technical courses. This is true for both Catholic

schools and other private schools.

6. Few American high schocl students receive advanced foreign language
training. Only 20 percent of the students in non-Catholic private
schools ta%ce-a third year 1;ngua-ge course and the pércentages are
lower in Catholic and public schools,

7. On average, students in public schools have lower attendan:e :.ates,

more behavior problgms and lower achievement than children in private -

schools. These differences are not wholly traceable to observable

differences in the family backgrounds of the students surveyed.

-~

These a~e only a sampl'ihg of the many findings reported in Public and Private

. Schools that contribute to our understanding of American secondary schoél

education, arid especially to 'our understanding of the roles played today by

(€] private schools.

ERIC | 17




" VII <5~

II. WHY PUBLIC AND PRIVATE SCHOOLS DOES NOT TELL US ABOUT THE RELATIVE QUALITY

OF PUBLIC AND PRIVATE SCHOOLS: THE EFFECT OF STUDENT SELECTION

As indicated above, Public and Private Schools provides evidence that

students who attend private schools have higher achievement test scores on
averége than children who atteﬁd p blic schools. Obviously, one must ask: Is
this a result of differences in the quality of education provided 1, the
schools or is it the result of differences in the skills, motivation and
parentalvsupport p;séessed by the children who attend these schools?

We know that at least part of the differen;; in the averaée achievement
of children in public and private schools stems not from differences in school
quality, but from differences in the family backgrounds of children.
(Coleman's is the latest of a number of studies reporting this findipg.)

These differences arise from the way that children are assigned to schools.
If students were assigned to schools on the basis of a coin flip or a throw of
a die, the average characteristics of children in public and private schoéls
wpuld be the same. Hovever, in our society, schqbl choice is determined ﬁy
the decisions of pafents. Family income is one important determinant of these
decisions and this can be .taken into account. However, it is not the only‘
determinant. We ﬁouLd expect that amnng‘families with the same income, those.
families that make the ext:a financial sacrifices,t6 send their children to
private schools are those f;milies that value education particularly highly
and tend to prepare their childreﬁ especially well for school. 4s a result of
this at-home motivation and prépafation, we would expect these children to
have higher achievement test scores on average than children in public schools

even if,the quality of education provided by the two types of schools were the

same. Social scientists refer to this phenomenon as self-selection.
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The critical question is whether it is posgible'to use statistical
techniques to'correct for the effects of self-selection. Coleman and his
colleagues attempt to maxe this correction by controlling for the effects on
student achievement of,seventeen'objective and subjective characteristics of
family background. Few researchers today would accept this as sound., It is
now well known that the effects of self-selection cannot be adequately
controlled by the inclusion of even a large number of observed family
Background characteristics. (This point is made clearly in many of the

articles in Evaluation Studies Review Annual, Volume 6, Sage Publications,

1980. In fact, many of the articles in the 800 page volume contain
discussions of alternative methods of contfolling for the effects of self-
selection.)gl

Wou;d the use of other methods of analysis, more sophisticated than those
employed by Coleman and his colleagues, have eliminated the problem of bias
due to the effects of self-selection? In other words, is it possible with
altermative methods of ana%ysis to use the available data to assess the
relati&e quaiity of public and private education? 4Socia1 scientists will
disagree on this point. However, I believe that the answer is no. Solving
the broblem of selection bias requires the identification and measurement of
at least one variable that fulfills two conditionms:

1. this variable is known to influence a family's decision concerning

whether to send their child to a public or private school and

2. this variable does not influence a child's achievement.
If such a variable were found, it would bBe possiﬁle toluse instrumental
vari;Ble methods to estimate and control selection bias (Olsen, 1980).2/ It

is this :eviewer's belief, however, that all observable variables that

influence choice of school also influence achievemént. '(The education levels
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of parents is one obvious example of these variables.) Consequently, it may
not be possible, even using more sophisticated methods of analysis than those |
employed by Coleman and his colleagues, to accurately determine the exteant to
which differences in the achievement of children attending different types of
schools are due to differences in the children, or to differences in the -
schools.

So far the argument of this section has been based om the accépted
conventional methodology for evaluating educational programs and manpower
training programs in generél. A critical underlying assumption of this
conventional methodology is that the programs and thé seléction mechanisms
are analytically.distinct. For researchers working‘in this paradigm, the
challenge is to develop statistical methods to accoﬁﬁt for and sepérate out
the effects of selection mechanisms so that the effectiveness of the programs
can be accurately assessed.

I would argue that the conventional methodology is inappropriate for
evaluating the relative effectiveness of public and private schocls. In the
case of schools selection mechanisms and educational programs are not
analytically distinct. Selection is an integral part of the creation of an
educational program for several reasons. First, children learn a great deal
from each other. One of the mest effective ways to improve the cognitivé
skills of children is to put them in an enyironment with other children who
want to acquirg cognitive skills and whose families support such learning.
Thus, selecting the right mix of students is a powerful way to Improve the
effectiveness of an éducational program. Second, the presence of even a few
disr&%tive students makes it difficult to maintain the sense of order and

discipline that many studies, including Public and Private Schools, have

shown to be positively related to learning. Therefore, the right to dismiss
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disruptive students, even if exercised only rarely, is an inseparable part of
‘ " the procéss of creating ;:>rder and facilitating learning. Third, the use of
selection mechanisms to create a student body that aécepts discipline and
values learning helps in attracting and retaining talented téachers. (The
history of teacher mobility in public schoolsvcan be interpreted as a history
of teachers moving away from schqols that face gevere discipline problems and
that serve numerous unmotivated children. For example, see Becker, 1952,
aﬁd G:eenﬁerg and Mbéall, 1974.) All of these reasons support the idea that
student selection simply cannot be separated from the educaéional process.
One implicafion of this Qiew is that it is not informative to compare the
. ' quality of educatién provided by public aﬁd private schools. A meaningful
comparison would analyze the effectiveness of the two types of schools in

carrying out the same tasks with the same tools and with the same children.

‘ As Public and Private Schools documents, private schools provide primarily
college preparatory instruction to those children whom they select and whose
parents select them. Public schools provide instruction, both college
preparatory and vocational instruction, to all children who come to éhe .
school door, irrespective of the amount of support provided by parents.
Comparisons between schools facing different tasks and able to use different
tools do not increase our understanding of American education, because their
assumption that selection processes are simply one particular, separable
aspect of schoolirg leads to the untested conclusion that private schools
could effectively serve a different clientele than they now serve.’

At several points in the document, Coleman and his colleagues show that
they‘;re aware of the importance of selection and of the way that selection

‘ mechanisms may place extra burdens on tae public schools. In fact, the text

of the document ends with the fsllowing statement:
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" . . . the constraints imposed on schools in the public
sector (and there is no evidence that those constraints
are financial, compared with the private sector) seem to
impair their functioning as educational institutioms
without providing the more egalitarian outcomes that are
one of the gdals of public schooling" kp. 233).
This statement makes clear that Coleman and his colleagues are aware that
the Oper#tions of both publi§ schools aﬁd private schools are influenced by
current selection mechanisms,' which tend to concentrate in the public school
system children who are not motivated to learn and who do not want to be in
school. What is not clear from the document is how public aid for private
education woul& influence these children. There are at least two
interpretations.
| The first interpretation is that as a society we have paid too much
attention to these unmotivated, unruly students and have allowed them to ruin
the public schools, making them places where few children can learn.
Increased support for private schools is a mechanism for redressing the
balance and creating a new priority based on the idea that public funds for
education should be directed toward those students who want toilearn. If this

is the underlying motivation for aid to private schools, it should be

discussed openly. The commitment to equity has been extremely costly in many

respects in American public education; it has also produced many benefits.
Decisions to reduce this commitment. should not be made without explicit
discussion and debate. Moreover, if such a decision is considered, the
decision makers need to be reminded that support for privat: ";a"ion is only
one of several mechanisms for implementing such a change. |

There iIs a second interpretation of the case for public support for
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private education. One might argue that many children who disrupt public
schools do so because tﬁey are unhappy with the education offered to them and
are frustrated by the requirement that theyattend thc school to whicﬁ they are
assigned. It ;s possible that many of these children might learn more and
respond more positively to forwal education if they and their families could
choose the school that they attend. Moreovef, Ehey might respond positively

to a highly disciplined enviromment that they chose.

This is an exciting possibility. However, to have a chance of success,
such children must have real choices; In the next section I discuss some of
the issues that bear on the question of whether a system of public support for
private education would giva real choices to ail American children.

III. WHY PUBLIC AND PRIVATE SCHOOLS DOES NOT TELL US HOW TUITION TAX CREDITS

OR VOUCHERS WOULD INFLUENCE THE QUALITY OF EDUCATION PROVIDED TO MINORITY
GROUP STUDENTS AND STUDENTS FROM POOR FAMILIES: THE ISSUES OF SUPPLY

RESPONSE AND REGULATION

Public and Private Schools provides séme significant evidence about the
experiences of minority group students and poor students in private ~chools.
But how significant? The document shows that most black childre in private
schoois attend integrated schools. It also shows that Hispanic children from',
higher income families are more likely to attend privat; schools than are
Hispanic children from poor families. Frem these results the_a;thors infer
that public éid to parents who choose private schools for their children would
increase the educational opportunities available to poor and minority group

children.

These inferences about the effects of public aid are not sound for two

reasons. First, Public and Private Schools provides no information about how .

private schools (existing ones and new entrants) would respond to the

17
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increased demand for private education that would resulé,from tuition tax
credits or vouchers. Second, when public funds have béen made available for
the private provision of social services in the past, this has 1ea to
significant public regulation of the private providers (for example, nursing
homes). There is good reason to believé that public support for private
‘education would follow this same course. We do not knov how vegulation would
influence the educational opportunities of children from different
backgrounds or the quality of education provided by private‘schoolé, Let us
consider these points in turm.

The effects of tuition tax credits or Youchers on the educational
opportunities available to poor and minority group cﬁildren will depend on
the unknown answers to these questions about what ecoromists call the "Supply.
response' of private schools to the incréése in demand:

1, How would tuition charges in private schools change in response to
tuition tax credits or vouchers? The vast majority of private schools
are nonprofit institutions and we know very little about the pricing
policies of‘such.institutions. For example, we do not knoﬁ wheéher
the subsidies that many Catholic dioceses provide to urban Catholic
schools would be reduced if publi. aid were.provided to 'the parents
who send their children to these schools. ,

2, Would the numbeg of places in private schoéls expand to meet the
incéeased demand? Would expaﬁsion take place through increases in
the student bodies of existing schéols or would new schools open?
Would the new sé%oolg provide education of the same quality as
existing private schools? We knowlvery little about the responses of

nonprofit institutions to increased demand. Particularly in the case

of Catholic schools, which face an acute shortage of priests, nuns, and
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brothers, it is nos clear whether these schools would expand to ueet
Increased demand, or even if it {is possible for these schools to
increase supply without raising tuition substantially to cover the
higher,cost of the salaries of lay teacf;ers.

3. If the private schools that parents perceive as providing the best
education did not expand sufficiently to.meet the increased demand,
how would these schools decide whom to educate and whom to exclude?
Once again, we do not know the answer to this question, and the effect
of public support for private schools on the quality of education
provided to poor and minofity group children will depend directly on
the answer.

These questions about the "supply response" of private schools to the
introduction of tuition tax credits or vouchers are not addressed by the
Coleman study.

As I argued above, public support for the provision of sccial services by
private prouiders in other sectors has led to significant regulation of the
behavior of these providers. 'Reasons for the regulation include concern about
access to these services by the poor, concern abdut the quality of care paid
for with public funds, and concern that the suppliers may defraud the
goverrment. (Sueh fraud has often Caken the form of collusion between the
supplier and consumer; ;hese agents request payment from the Fovernment for

services not actually perfocrmed and then divide up the public‘payment,)

It seems extremely likely that ﬁublic aid for private education would ~
also be followed by public regulation. We do not lmoew what form these
regulations would take,;how regulations would affect the educasional'Options

of poor families, or how regulations would affect the quality of education

provided by private schools. It-does seem clear, bowever, that the design of -
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regulations poses a major public policy'challenge. On the one hand, a lack
of regulation of the pricing and selection policies of private schools may
result in the exclusion of poor and minority group children from certain
schools. On the other hand, significant puﬁlic‘regulation may result in a
reduction in the quality of education provided b& private schools by hindering
the use of the powerful tool of Selectiop. In fﬁct, the critical public
policy question that advocates of tuition tax credits or vouchers must
address is whether ié is pqésible to deéign a system of public support for
private education that retains the American éommitment to equality of
opportunity and at the same time leaves private schools with the‘flexibility
to function effectively .i/

Th. discussion in this section has raised issues that are not presented

in Public aad Private Schools. ﬁowever, it is important to consider the
issues of supply response and regulatiﬁn becanse they are central to the
determination of how tuition tax credits or vouchers for private education ‘
would affect the quality of education provided to American children, Until we
learn how private schools.would respond to an increased demand for their
services and to the regulations that would accompany (even indirect) public
support, we cannot pFedict how such‘support would affect the quality of o

education provided to children from dfffercnt backgroundé.

SUMMARY
This re-lew is written both to illuminate thn important contribution

tbat\Public'and Private Schools makes and to clarify why it does not provide

reliable evidence abcout the consequences of significant cHhanges in public

po'icy toward private schools. It is time for analysts and policymakers to

i

go beyond comparisons of public and private schools and to begin to focus on

1oy
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the issues of gselection, suﬁply response and regulation. It is these issues

. that determine how public aid to parents who choose to send theif children to

private schools would affect education in America,
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Footnotes

See Murnane (1975) for an explanation of the limitations of the Equality

of Educational Opportunity survey.

For a particulﬁrly lucid explanation of the problems created by self-
selection, see the article by Barnow et al;'entitled "Issues in the
Analysis of Selectivity Bias" in Stromsdorfer and Farkas (1980).

It is important to‘note thaﬁ vhile it is known that the Coleman
methodology does not produce consistént est;matés of the relative
effectiveness of school programs, it is not known whether the use of this
methodology undercompensates or overcompensates for differences in the
skiils and motivation of children attending public and private schools.
In principle there is a methed for controlling for selection bias that
does not require fulfillment of the conditions described in the text.
However, as Olsen (1980) has explained, when this alternative method (the
Mills' rati& method) is applied in situations_ia which the conditions
described in the text are not fulfilled; the éstimated coefficients

become unstable and inference is very difficult.

Many of these issues are discussed in’' Education Vouchers (1970).

I15¢
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ABSTRACT

Thé debate over tuition tax credits has neglected three factors that
would critically determine the consequences of such a policy for the
distributions of educatiomal achievement and education costs. These factors
are student body compositioﬁ‘effects, the interdependence of the public
and private school sectors, and the incentive effects of third party
payments. An,analjsis of tuition tax credits that does pay attention to
thesevfactoré reveals that the consequences of ﬁuition tax credits would be
exfremely Sensitivg to the details of the regulations défining the system.
Moreover, any system of tuition tax credits would be characterized by

pcwerful tensions among the public policy goals of access, minimum quality

- standards, and the prevention of fraud and cost increases.
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I. INTRODUCTION

. ' The issue of tuition tax credits for parents who send their :zhildren to

private elementary and secondacy schools has been hotly debated in recent

years.

However, the quality of the debate has not matched the intensity of

the rhetoric. A critical reason for the poor quality-of much of the

discussion of tuition tax credits-—and of public policy toward private

schools, in general-—is the lack of attention paild to three factors:

1. the role of student body composition in fostering school

2.

3.

effectiveness,

the nature of the interdepehéence of the public and private school
sectors, ‘ | |

the igcentive effects created by public support (direct or indirect)

for the private provision of education.

. ‘ The goal of this paper is to provide an analysis of tuition tax

credits that focuses on these three factors. This analysis neither attacks

nor defends tuition tax credits. Instead, it develops the following three

themes:

1.

Observed differences between ﬁublic and private schools today do
not provide reliable predictions of the consequences of policies

such as tuition tax credits that provide incentives for greater

use of private schools.

The impact o’ tuition tax credits on the distribution of '

educational achievement and on the distribution of education costs -

would be extremely sensitive to the details of the regulationms

defining the system.

Any system of tuition tax credits would be characterized by powerful
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tensions;among'the public policy goals of access; minimum quality
. standards, and thé prevention of fraud and cost increases.‘

Section II describes the nature of the evidénce on the role of student
bady composition in fostering school effectiveness and explains how
differences in the reguiatidns facing public and_prlvate schools lead to
differences in the average composition of public and private school student
bodies. Section III demonstrates that these differences in student body
characteristics pl#? a central roie in explaining the df$ferences between
the achievement of students in public and private schools that were reparted
in Coleman, Hoffer and Kilgore's recent highly publicized study (198la,
1981b). Section IV analyzes the comsequences of tultion tax credits,
emphasizing the ideas developed in Sections II and III arnd also the

incentive effects created by public support for the private provision of

. education. .

II. THE IMPORTANCE OF STUDENT BODY COMPOSITION
A. A beterﬁinant of School Effectiveness

Over the last fifteen years a great deal of quantitative research has
examined the determinants of school effectiveness. Among the findings of
this research are that teachers matter, school programs matter (especially
when defined broadly to include hoﬁéwork a#d discipline practi;es), and the
composition of thg student body ﬁatters;l/ This essay focuses on the third

of these factors. -

The role of student body composition first gained prominence with the

publication in 1966 by Coleman and colleagues of Equality of Educational
Opportunity, which emphasized the positive relationghip betwreen the average

' socioeconomic status of the students in a school and the academic

3
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achievement of individual students. Subsequent studies (Hanushek, 1972;

. Henderson et al., 1978; Summers and Wolfe, 1977; Winkler, 1975) have either
replicated éoleman et al.'s finding} or have found the achievement of
individual students to be related to othér characteristics of the student
body~—-such as racial composition,.and the average achievement level of the
students in the class or school.

Experts differ in their explanaticns of why average characteristics of
student bodies are systematically related to the achievement of individual
students; and attempts to sort out alternative explanations have not been
very fruitful. However, for the purpose of this essay, the important fact
is not why the ccmposition of the student body matters, but rather that
parents and school officials know that it does matter, and this knowledge
influences their actions. In particular, stucent body composition effects

‘ create inceutives for parents, in choosing schools for their children, to
pay atteotion to who the classmates will be, and incentives for school
officials to pay attention to the attributes of the students they admit.

The actions of parents and school officials, taken in the ccntext of a
number of institutional comstraints, result in significant sorting of
students amor.g schools. It is important to understand the nature of this
SOrticg because it creates differences in the characteristics of the student
bodies of different schools, and since student body compoisition influences
school effectiveness,‘it also influences the achievement of students
.attending different schools. .
B. Sorting Mechanisms Withinlthe Public and Private School Sectors

“The problem facing parents is to find a school for their child that has

a student body that will enhance their child's education—as they define
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it. Thig:problem is made complex by the difficulty of collectingbreliable
information about students in particular schools. Given this information
scarcity, many parents, in making school cﬁoices, pay attention to variables
such as the sociﬁeconomic status of students, which is quite easily observed
and whiéh is correlated, albeit iﬁperfectly, with less easily observed
variables--such as the skills and attitudes of students-—-that hélp schools
to fostef cognitive achievement. |

Of course, not.all families succeed in placing their child im the type
of school they desire. There are tﬁree types of sorting mechanisms at work
in both the public and private sectors that degermine which familiés succeed
in placing their children in effective schools--schools that are usually,
but pot always, characterized by student bbdies with relativgly high
socioeconomic status. These softing mech#nisms are self-selection by
familiés, admission policies of individual schools, and dismissal policies
of schools.

Self-selection in the public sector takes place primarily through
residential location, since in the majority of public schocl districts iﬁ
this country, the school a chiid attends is determined by a family's
residential location. There is compelling evidence that families pay
premiums for housing in school districts with reputations for good schools
(Edel and §klar, 1974; King, 1977; Oates,. 1969, 1973; Pollakowski, 1973;

/ There is also evidence that families pay premlums to

Reinhard, 1981).g
live in neighborhoods within the same school district that are served by
schools in wﬁich the average achievement of the 5tudents is high (Grether
ahdhﬁieszkowski, 1974).

Selective admission policies are used by some public schools. In
=
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addition to well known examples such as the Bronx High School of Science,
. there are now many schools in low income areas that employ achievement
criteria for admission (Fuerst, 1981).

Dismissal of disruptive stﬁdents is also a method of sortihg that is
used in the public sector. ‘All public schoel districts have procedures that
school administrators can use to suspend, and,.if necessary, to expel |

students who consistently violate school rules.éj
In addition to these mechanisms that sort students into different
schools, there are also mechanisms, often referred to as ability grouping

and tracking, that sort students into different groups within public schools

. (Rosenbaum, 1976, 1980). All of these mechanisms influence the distribution

of student achievement because they influence the nature of the peér group

§ "with which individual studénts interéct.éj

‘Q The substantial extent to which sorting takes place within the public
sector is indicated by the distribution of the socioeconomic status (SES) of
high school seniors attending public high schools in 1980. Based on a
sample of data from the.High School and Beyond (HSB) study (which is
described below), 25 percent'of ﬁhe variation in SES among public high
school seniors consists of differences among school averages.él In other
words, sorting of students by gocioeconomic status amorg public schools
results in significant differences in the average SES of the student bodies
of U.S. public high schools.

Many parents who do not find in the public schbols available to them

the teachers, programs, and peef groups that they want for their children
chosse private schools. Parents' choices of private schools, constrained by

. their incomes and by the tuition, admigsion, and dismissal policies of ‘ .v\_
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individual private schools, also lead to significant sorting of students

,among private schools. For example, 29 percent of the variation in the

socioeconomic status of szniors attending Catholic'high schools ‘in the HSB
sample consists of differences in average-SES between schools. The
analégoué percentage for seniors in private non—CatHolic schools is 48
percent.
C. Sorting Between the Public and Private School Sectors: The Role of

Differential Reg;lations

Clearly, sorting takes place not iny within the public and private

school sectors, but also between thé two sectors. The nature of this
sorting, which is critical in understanding differences between public and
private schools, is influenced not only by the three types of sorting
mechanisms described above, but also by two sets of regulationsf The first
set consists of compulsory education statutes that mandate that all children
up to a certain age must receive formal schooling. The second set consists
of laws that guarantee the right of all students to a free education in a
public scnool. These lawé have the effect of strictly defining the total

gize of the student population and dictating that all studeuts who are not

A3

sorted into the private sector must be educated in public schools. 1In other-

words these regulations affect the student populations from which'student
bcdies in public schools and privaﬁe schools‘are‘drawn.

Une example of how these regulaﬁions affect the student population from
which the student bodies of public aﬂd priyate schogls are dfawn concerns
the treatment of students dismissed from particular schools. Schools in
bothuthe public and private sectors dismiss troublesome students (although

dismissal is more difficult in public schools as a result of due process

1914
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requirements). The difference is that studenos dismissed from a private

school aeeo rnct be accepted by another private school;é/ These students,

however; like students dismissed from a public school, are entitled to an

education in,o public school. . T '
In other words, ;he distribution of students between the public and

private sectors and, since student body composition matters, the dfstribution of

student achievemeot, are influenced by oegulations that apply oifferentially i

to the public and private sectors in our two sector educational system.

»

III. THE ROLE OF SORTING IN EXPLAINING DIFFERENCES BETWEEN PUBLIC AND |

PRIVATE SCHOOLS |
A. Understanding Recent Evidence: Two Experiments

In 1981, Coleman, Hoffer and KRilgore (henceforth, CHK) oomplet ia |
highly publicized‘study of public and privgte schools and the students Yho
attend these schools. Their an;lysis was based on .the first wave of dato' ‘
from the High School and Beyond (HSB) project, a federally funded study of | N
58,728 students attending 1,016 diffefent public, Catholic, and nooﬂdatholio
private schools. (This last group will be referred to as cther pr;;ate
schools.) A central focus of CHK's analysis was a comparison of the
relative effectiveness of public and private schools. ‘They interpret their '
analysis as providing evidence concerning the following hypothetical,
experiment:

Compare the,achiovement of the average student in public schools -

with the achievement that sfudent would have if he or she

. attended a Catholic or other private school.

Several critics (Bryk, 1981; Fetters et al., 1981; Goldberger and

Cain, 1982; Murnane, 198la; Noell, 1982; Page and Keith, 1981, Willms,
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1981) have argued that CHK's anaiysis strategy does not provide reliable
evidence céncerning‘the result of this hypothetical experiment. This paper,
however, does not challenge CHK's methodology. Instead, it essentially
replicates their analysis for a éubset of the HSB data an& then extends
their methodology to consider a s?cond hypbthetical experiméﬁt:

Cgmpare the achievement of the average st;dent in public‘schools

wiﬁh the achievement that student would have if he or she

attended a Catholic or other private school and took along his

or her public school classmates.

The sample drawn from the HSB database for the analysis described

in this paper includes all éeniors.attending Catholic schools, all seniors
in non-elite other private schools, and all seniors in a random sample-of
123 public schools. The sizg of the public school subsample was chosen to
make the number of public school students roughly comparable to the'total
number of Catholic and other private school students in the sample. Only
students with ;omplete data were included in ﬁhe analy;is.

Following CHK's general strategy, I estimated equhtion (1) for each

of the three.subsamples:

10

A, = I 4, 0D + a

4=1 "3 1.3 1 W

where

A, = the ith high school senior's raw score (total number
right)‘on a 47 item test of vocabulary and reading ékills,
(The test score was actuall§ the sum of the scores on
three subtests in the HSB student questionnaire.)

D the jth demographic characteristic of the ith student (tge

ij = ‘
10 background characteristics are listed in Table 1).
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Table 1

Means and Standard Deviations (both weighted and unweighted) for
Variables Used in Estimating Fguation (1) and Equation (2)5/

School Type

Score on Test of Reading
and Vocabulary Skills

Index of Socioeconomic
Status

Student is Black
Student is Male

Mother wants Student to
Atternd College
(Student's Perception)

Father wants Student to
Attend College
(Student's Perception)

Student is of Hispanic
Background

Student has Two Parents
Living at Home

Student Lives in North-
east Region of U.S.

Student Lives in North-
central Region of U.S.

Student Lives in Southern

Region of U.S.

Average Socioeconomic
Status of Students in
the School

Number of Students in Sample

Number of Schools in Sample

~
hY

a/

Other Private

Public Catholic
Uaw. Wei. Unw. Wei.
23.72 24,44 26.41 27 .83
(8.50) (8.39) (8.26) (8.00)
-0.14 -0.05 0.10 0.23
(0.72) (0.70) (0.72) (0.67)
0.10 0.07 0.13 0.05
(0.30) (0.27) (0.34) (0.24)
0.46 0.46 0.41 0.40
(0.50) (0.50) (0.49) (0.49)
0.65 0.64 0.85 0.81
(0.48) (0.48) (0.38) (0.39)
0.57 0.58 0.75 0.76
(0.49) (0.49) (0.43) (0.43)
0.14 0.08 0.20 0.07
(0.34) (0.27) (0.40) (0.25)
0.73 0.75 0.79 0.84
(0.44) (0.43) (0.41) (0.37)
0.12 0.13 0.35 0.37
(0.32) (0.33) (0.48) (0.49)
0.29 0.32 0.32 0.39
(0.45) (0.47) (0.47) (0.49)
0.38 0.34 0.18 ~ 0.13
(0.49) (0.47) (0.38) (0.33)
-0.15 -0.07 0.14 0.26
(0.35) (0.33) (0.40) (0.33)
2,454 2,026
123 79

Unw. Wei.
28.50 29.14
(8.95) (9.2)

0.45 0.50
(0.74) (0.76)

0.02 0.02
(0.16) (0.15)

0.46 0.44
(0.50) (0.50)

0.77 0.77
(0.42) (0.42)

0.74 0.74
(0.44) (0.44)

0.01  0.01
(0.07) (0.07)

0.81 0.79
(0.39) (0.40)

0.16 0.27
(0.37) (0.44)

0.20 0.13
(0.40) (0.34)

0.46 0.39
(0.50) (0.49)

0.48 0.53
(0.44) (0.46)

361
21

=" As explained in the Appendix, equations (1) and (2) were estimated using
unweighted data. However, the predicted test scores reported in Table 3

were calculated using the weighted means for the public school subsample.
The weights correct for the oversampling of schools with particular
. characteristics, -especially high percentages of minority group students. In o]
principle, the weighted means reported in this table provide consistent
estimates of the average characteristics of students in the U.S. attending
schools in each of the three sectors.

.
~
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’ ~ (The small aifferences between my strategy and CHK's are described in the
appendix.) .

These regression results (which are displayed in columns 1, 3, and 5
of Table 2) were then used to predict‘test scores for a student with a
given sét of characteristics who attended schoal in each of the three school
‘'sectors. The characteristics givén to the hypothetical student were the
average values of éhe characteristics of studenﬁs aﬁtending p@blic schools.
(These values are displayed in Table 1 along with the average
characteristics of students attending Catholic schocls and other private
schools.) As was the case with CHKfs estimates, the test scores predicﬁed
for the average public school student if he or she were to attend a Catholic
school or other private school are higher than the average score im public
‘ schools.

To conduct the second hypothetical experiment, I estimated
equation (2) for each of the three subsamples:

10

A, = jfl dg Dy 4 *s (SESM,) + a, | ‘ (2)

where SESMi = the-average socioeconomic status of the students in the

ith student's high school. (This value was calculated
using .the informatipn on All students in the HSB sample,

both éophbmnres and seniors, who attended the ith -
student's high school.)

The estimates (which are displayed in columns 2, 4, and 6 of Table 2) were

then used to predict test scores for the average public school student if

. that student were to attend school in each of the three sectors along with

>
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Table 2

Estimates of Parameters of Equations (1) and (2), Estimated for
Samples of Students in Public, Catholic and Other Private Schools

. Dependent variable is student's score on a test of reading and vocabulary skills

(Standard errors in parentheses) e

Public Catholic Other Private

Eq.l. Eqg.2 Eq.l Eq.2 . Eg.l Eq.2
Index of Sdcioeconomic 2.32 1.96 1.96 1.14 4.15 2.16
Status (06.24) (0.26) (0.27) (0.30) (0.63) (0.76)
Student is Black -6.07 =5.84 -4.57 <4.06 -5.49 -4.51 ‘
! (0.53) (0.53) (0.54) (0.54) (2.72) (2.66)
Student Ls Male '0.84  0.85 1.39  1.16 0.89  0.61
(0.30) (0.30) (0.35) (0.35 (0.84) (0.82)
Mother wants Student to 2,31 2.32 ©2.58  2.44 3.82 3.49
. attend collegei/ (0.45)  (0.45) (0.59) (0.58) (1-57)h (%.53)
Father wants Students to  1.76  1.75 0.78  0.68 0.22 0.09
attend collegeE/ (0.45) (0.44) (0.54) (0.5%) (1.54) (1.50)
@ Stuent is of Hispanic 4.23 -3.78 -3.61 -2.82 . -=3.35 -3.16
Background (0.48) (0.50) (0.48) (0.49) . (5.69) (5.54)
Student has Two parents  =0.50 =0.47 -0.00 0.02 . 0.99  1.65
i . (0.35) (0.35) - (0.46) (0.45) (1.11) (1.09)
Student Lives in North- -0.35 -0.21 0.24 1.05 3.70 5.34
east Region of U.S. (0.55) (0.55) - (0.55) (0.56) .. (L.46) (1.47)
Student Lives in North 0.06 0.09 -0.29 -0.04 2.54 4 .67
central Region of U.S. . _  (0.45) (0.44) (0.56) (0.56) - (1.42)  (1.46)
- Stqdént Lives in Southern -1.26 -0.92 ~0.17 -0.80 - -0.15 1.11
Region of U.S. (0.41) (0.42) (0.62) (0.62) (1.21) (1.21)
A&erage Socioeconomic 1.93 3.53 ' 5.89
Status of Students in the - (0.53) (0.58) (1.31) o
School
Intercept 23,19 23.17 .  24.26 23.62 21.45 18.16
' (0.50) (0.50) (0.72) (0.73) (1.52) (1.65)
R? ) 0.23  0.24 ‘0.14  0.15 0.25  0.29
. Number of Students 2464 2026 : 361
Number of Schools 123, 79 21

8/ \s CHK (1981a) point out, this may not be an exogefous variable. Using CHK's
rationale, it was included to control as.completely as possible for student’

[:R\K: backgrourd. . )
= ' - 19p
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the student's school classmates. The predicted test scores are displayed in
@ the lower half of Table 3.

Comparison of the predicted'test scores from the two hypothetical
experiments éuggests that all of the differeice in the predicted scores
between other private schools and public schools and 60 percent of the
differencé~between Catholic schools and publicfschools are due to 3tudent
body effects. |
B. Why the Results biffer

Why do the results of the two hypothetical experiments differ? 1In

‘ other words, why does it matter whether the average public school student
,takes along his or her classmates if he or she moves to a Catholic school or
other private school? There are two related reasons: |

1. Student body composition (as characterized by‘ave:age socioceconomic

‘ '. status of the students in a school) is just as important in
dete:mining the effectiveness of private schools as it is in
détermining the effectiveness of public schools. 1In fact, the

regression results displayed in coluﬁns 2, 4, and 6 of Table 2
‘suggest that student'bbdy composition has an even greater impact on
the achievement of students in Catnolic schqols and other private
schools than it does on the achievement of students in public -
schools.

2. As shown by the data in Table 1, the socioeconomic status of public ‘ R

school student bodies is iower on average than that of the student
bodies of Catholic schools or other private schoois. Thus, in the

case of the sacond hypothetical experiment; in which Catholic

schools and other private schools are constrained to work with the




Table ’ Predicted Achievement Scores for Students Attging Public,; Catholic, and Other Private School. a/
The Hypothetical Effects of School Type and Student Body Composition on an Average FPublic School Student2

~e0T-IIIA

Public Catholic Other Private
Schools Schools Schools
Firs% hypothetical experiment: the effect of moving
a public school student to a private school
: ' ‘ b/
1. Predicted achievement for an avarage public school 24.3 ~ 26.1 25.5
student attending the specified type of school
2, Predicted increase in achievement when an average public +1.8 1.2
student moves to a private school: "(0.3) (0.7)
(Standard error of the estimate in parentheses)
Second hypothetical experiment:  the effect of
moving a public school student and his or her
classmates to a private school
3. Predicted achievement for an average public school 24.4 25.1 23.4
student attending the specified type of schpol with his
or her public school classmates
4. Predicted increase in achievement when an average public +0.7 -1.0
school student moves with his or her classmates to a (0.3) (0.8)

private school
(Standard error of the estimate in parentheses)

Notes.
a) See Appendix for a detailed description of estimation procedures.

Achlevement test scores are based on a 47-item test of reading and vocabulary. The scores in this table are

the predicted number of items answered correctly.

Data are for high school seniors: 2,464 from 123 public schools, 2,
21 other private schools.

As explained in the appendix, the average characteristics of public

026 from 79 Catholic schools, and 361 from

- ( ..
school students used in predicting the teLE)t),

scores reported in Table 3 are not the average characteristics of the sample used in cstimating the determinants

of achievement for public school students (equations (1) and (2)).

Consequently, the test scores predicted for the

hypothetical average public school student attending a public school in the two experiments need not equal each




VIII -11-

student bodies presently attending the public schools, their
predicted effectiveness is markedly diminished.

The predictgd achievemeﬁt'valuesApresented in Table 1 should be viewed

as only illustrative since they are sensitive to the methods used to

generate the predictionSuZ/‘ However, these estimates dio point out the
importance of student body composition in explaining the achievement of

students attending public and private schools. Also, it is important to

keep in mind that, while the first hypoﬁhetical experiment‘ﬁay 11luminate

the choice facing an individual family about where to send their children to

school, the second hypethetical experiment is of greatest relevance to the

_ poliéymaker concerned with the effects of changing the school attendance

choices of substantial numbers of American children.

C. Limitations of the Market Model

In concluding this section, it is important to explore how student body

composition effects limit the usefulness of what might be called the market

model for understanding the relative performance of U.S. public and private

\

schools. This model emphasizes the efficiency-enhanciag aspects of

competition among private schools and the wastefulness of government

bureaucracies. Advocates of this model (Friedman, 1962; West, 1981) explain,

the rélﬁtively iow achievement of many students in public schools as
stemming from a lack of competitive pressure on public schools. ‘

While there are important insights to be gained from the market model—
particularly in formnl#tions that  emphasize dynamic elements such as
innovatiﬁeness and responsiveness to changing csnditipns (Nelson, 1981),

this model has distinct limitatiomns for understanding public and private

schools in the United States.

LUy
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First, o#e of the properties of normal competitive markets, that
consumers are free to purchase any good for which they are willing to pay
the anﬂounced price, does not hold in the case of markets for aducatioﬁal
services. Ipstead, families find that their educational options depend not

only on thelr income and willingness to‘pay, but also on the attributes of

their children. <Children who lack the attributes that particular private

school managers feel contributeto the skills of the other students in the
school find it difficult to gain acceptance to those schools. The reason

stems frofh the.importance of the composition of the student body in

'determining school effectiveness. If schools charge all students the same

~ price, schools that do not discriminate among applicants on the basis of

their effects on other students will lose desirable students fo schools that
do discriminate. Thus, a cﬁnsequence of student body compositiop effects
is that freedom to choose has a much more restricted definition for
education than for cther goods.éj

A second limitation of the market model is that it does not take into
accguﬁt thehinterdependence of the public and private sectors Ehat results
from compulsory education.statutes and laws gﬁ;ragteeing the right of every
child to an education in a public school. The differemntial application'of

these regulatibns to the two sectors has the effect of assigning a

disproﬁortionate number of difficult students to the public sector.

(Imagine the "market" outcomes if government insurance regulations required

Aetna to sell insurance to all customers'fejected by Prudentiall!) These
omissions limit the usefulness of the market model in predicting the

consequences of changes in public policies toward private schools.

201
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Iv. ANALYZING THE CONSEQUENCES OF TUITION TAX CREDIIS

In reqenﬁ years there has been a growing interest in the introduction
of.tuition tax credits for parents who choose to send their children to
private schools. Under a tuition tax credit system, parents subtract from
_their federal in;ome tax bill a part of the amount that they paid in private
school tuitions. Current proposais suggest‘crédits ranging from $250 to
$500 per child. This section examines issues implicitly raised by tuitidn
tax credits. The éoal is to make thrze related points. o

First, the descriptions of public and privat: schools provided by
studies using the ﬁSB and other survey data do not provide a - ‘liable basis
for judging the likely outcomes of a tﬁition tax credit system. The reason
is that differences between public and private schools today to a large
extent result from the mixed two-sector nature of the U.S. educaticma..
system and from the differential application of regulatory ccnstraints to the
new sectors. The statutes and regulations defining a program of tuition tax
credits would inévitably alter the régulatory environment in which private
(and possibly public) schools operate. These;changes in the regulatory
environment might well result in significant changés in the way sortiug takes
place'in the public and privéte school sectors, and consequently in
significant changes in fhe distributioné of edu;ational achievement and per
pupil cosﬁs. ‘

Second, the consequences of tuition tax credits for Americ#n education
are extremely sensitive to the specific details of the statutes and
regulations that define the system. In particular, the answers to the

foliowing crucial policy questions would depend directly om the details of

the regulations: -
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‘ schools for children from low socioceconomic status familiesg? \

2. Would it be possible in a system of tuition tax credits to assure

that the credits were used only at schools that met minimum quality
standards?
3. Could a program of tuition tax credits be implemented that would

avoid éignificant cost increases and fraudulent use of tax dollars?
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1. Would tuition tax credits provide increased access to private , ‘
The third point is closely related to the second: any system of
tuition tax credits would be characterized by powerful tensions among the
public policy goals of access, minimum qualiﬁy standards, and the
prevention of fraud and cost increases. TheselCEnsions stem from the
ﬁmportancebof student body composition in determining school effectiveness, i
and from the incentive effects of third party payments. The next
. par.agraphs explore the nature of these temsions. ‘
A. Access
Would tuitign tax éredits provide new hi ™ quality edgcatioPal
opportunities for many students, particul::.iy fol “hose students currently
sorted out of high-achievement public and %~.vate schools? The answer
dépends,on the extent to which thé program would reduce Ehe cost of high . '
quality private schools to families of sorted out sfudents, and on fhe
responses of private schools to an increas;d demand by these families.
One key facfor influencing the extent ﬁo which tuition tax.credits
would .increase the demand for private education from the sorted out gxoﬁp
is whether the plan provides net tax refunds for families that havc

such low income that they do not have positive income tax liabilities.

Without such refunds there would be no benefits for many sorted out
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- students.
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There is no hard evidence on which-éo base predictions about the supply
responses of'private schools to an increase iﬁ demand for their services.
However, it is useful to consider the potential responses of different
kinds of providers.

The BSB data indicate that Catholic ﬁchoois in 19890 provided.education
to a substantial number of minority group children and children from locw
income families. Would tuition tax credits result in an.increase in the

number of such children attending Catholic schools?

In recent years Catholic schools have experienced great finmancial stress,

caused in part‘by the necessity of substituting lay teachers for increasingly
Q/ :

scarce sisters, priests, and brothers.= Many Catholic school
administrators hope that tuition tax credits will ease their financial plight
and allow them to keep their schools operating: Tuition tax credits for
parents would improve the fiscal situation of most Catholic schools only if

10/

tuitions were raised.— If tuitiomns were inc;eased By the full amount of
the credit, then families that cannot afford Catholic schools without the
credit would still find them uaaffordable with the tax credit. -

Thus, the principal effect of tuition tax credits on Cathoiic schools
may be to make them more economically viable. Thislmay be an important
cons’deration since the HSB data inaicate that many Catholic schools do
provide a good education to manv children from varied backgrounds. However,
to the extent that tuition tax credits lead tc significant tuition increases
in Catholic schools, they would not result in an expansion of the number of

studénts from low income families served by these schouls.

Would other private schcols respond aggressively to an increase in the
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demand for private education? On the basis of economic theory we would.
expect the most rapid supply response to come fron for—profit schools; a
gurprisingly large number of these schools already exist-—-the 1977 Census of
Service Industries reports .the existence of 2,237 for-profit elementary and .

secondary schools in the U.S. We know very little about these schools except
‘ that they are quite small (their average mumber of emp loyees is 11, compared
to 30 for'non-profit secular schools), that tney pay low salaries (their
average salary in 1977 was $5,604 compared to $7,483 in non-profit secular
schools), and that they are disproportionately located in the South.= 11/
Theory would suggest that these schools would respond to an increase in
demand by creating more places for students. chener, such schools may find
that the proficgnaximizing strategy is to specialize in serving a particular
type of student--which in practice may mean students from a particular
socioeconomic status. The reason is that, given parents' concern with
studeat body composition and the difficulty of‘collecting informaiion about
the skills and attitudes of students, schools that accept a large number of
students from low socioeconomic status families may find it difficult to
attract students from more affluent families. Censequently, if schools.
charge all smudents_the‘same price, profit maximizing schools cannot be
counted on tc provide low socioeconomic status families with schooling
options that include schools serving students from more advantaged
bacggrounds.éz/ |

What about non-profit private schools other than Catholic schools?

The number of such non-profit schools has increased in recent years. Not

much' is known about the nature of their objectives and consequently about

their probable responses to increased demand in general, or about their
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response tc increased demand from low income families.lé/ (Some models
‘ éugges; that they would respond to increased demand by becoming more
selective in choosing among applicants (James, n.d.).)

If low SES students continue to have poor access to high quality rrivate
schools after tuition tax credits have been introduced, a number of possible
regulatory issues arisef shquld private schoois be required ﬁo admit a
certain percentage of theif students by lottery? should the rights of these
schoois to exclude.disruptive student;‘be limited? On the one hand the case
for wide access to schools that recei&e public support (even if indirectly).
seems compelling. On-the other hand, as explained above, control over
admission and dismissal policies are aspects of the pfoduction process of
private scﬁools that are criticél in allowing them to_educate students
effectively. Consequently, regulations designed to assure wide access to
private schools may have deleferious effects én’the quality of education
provided by these schools.

B. Quality |

In the past, public support for the provision of social sérviées by
private providers has béen accompénied by regulations designed to assure
that minimum quaiity standards are met. The recent history of public subsidy
- and regulation of nursing homes in the U.S. provides an'eiample of the
pressures for such regulation, and the gbvernment response. While there is
no assurance that this would take place in the case of tuition tﬁx credits,
the existence éf some extremely low achieving schools among the private
schools in éhe HSB sample (particﬁlarl& among private schools not in the
. Catholic or the "elite" private school categories) suggests that there would

14/

be pressure for such regulations.™ At a minimum, pressures for .aaking
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student test scores public available-—so that consumers, especially
goverﬁment-subsidized ones, can protect themselves--seems inevitable,
although likely to be resisted.

Within the public sector, regulations to assure service quality have

" taken the forms of certification requirements for teachers and regulations on

maximum class sizes. While these regulations may have eliminated some

I3

abuses, the statistical evidence suggests little or no relatisnship (within

observed ranges of.variatidn) between teacher credentials or class size and
student achievement (Hanushek, 1981). Moreover, these regulations have-
increased the cost of public education in many communities by limiting the
supply of>teachers and by restricting administrators' flexibility in
allocating resources. Some school officials have argued that those
constraints undermine their schools' ability to compete wiﬁh less heavily
regulated private schools.

The basic problem in regulating school quality is that it is not

feasible to carry out this mission by placing controls on the outputs of

schools‘(student skills), because these skills are influenced by many factors .

not under the control c¢f the school. Conﬁrbls on'inputs (such as teacher
certification and class size) are of limited value because the relationshipé-
to student achievement of observable and controllable factors are quite weak;
As a result, regulations conétraiﬁing the use of inputs in private schools
could well result in significant cost incre#ses with littlé positive
influence on'service.quality.lé/ n
C. Fraud

S A tuition tax credit plan constitutes a system of third party payments

in which the third party, a unit of govermment, pays indirectly through tax

_2UY
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relief for all or part‘of the educational services provided by a private
school to a student. The incentives in a third party payment system are very
different from the incentives in a‘simple market‘(iﬁ which the party
receiving the services directly pays the full bill for these services). This
point has been neglected by analysts who uee the market metaphor to argue why
tuition tax credits would unequivocally improve American education and reduce
costs. In the case of third partylpayment systems, there are incentives for
corrupt suppliers ot the services to collude with comsumers to defraud the
third party. In the case of tuition tax credits, this collusion could take
the form of a family claiminé a tax credit for services not actually previded
and then "purchasing' documentation certifying the child's attendance at a
16/

school in return for a portion of the tax credit.=—

Recent U.S. experiences with third party payment systems in the health

and nursing home indistries indicate that the potential for fraud is very

great. In these sectors, fraud has been fought by'the promulgation and
enforcemect of a variety of regulations: some require that private providers
of services»meet certification,requirements (desigﬁed to assure that
profeesional ethics rather than unconstrained profit-eeeking guide
administrative behavior);‘others require suppliers to document that they

actually scpplied the services for which reimbursement from the government

"was claimed. Analysts differ in their assessments of the effectiveness of

these regulatory policies in counteracting. fraud. However, it is clear that
these policies have increased the cost of providing the services.
It is not possible to predict how prevalent the incidence of fraud would

be if tuition tax credits for parents who send their children to private

schools were introduced. It is important to point ‘out, however, that the

U
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incidence of fraud may be related in a systematic way to the policy oﬁjective
of providing access to private schools for low income families. Since not-
for-profit providers are ostensibly not motivated by the search for profits,
such providefs may not engage in the fraud made possible by third party
payments. However, thése pfoviders also have no clear incentives to expand
the supply of services in the face of increased demand. For-profit providers
have clear incentives to increase supply in response to an increase in demand.
However, the profit motive that induces_the supply response may aiso 1ea& for-
profit suppliers to respond to the incentives for engaging in fraud.

This dilemma has charactgrized recent ﬁ.S. experience with nursing homes.
The not-for-profit homes run by religious organizations:appear to provide
relatively high quality services in an honest manner. However, these homes
typically have long waiting lists .and have not responded t6 excess demand by
expanding or creating new facilities. Nursing homes that are for-profit
institutions have responded to increased demand by expanding rapidly. .
Hawever,;the‘experiehce, notably in New York State, has been one of
considerable regulatory concern with ffaud aad low quality cére.ll/

The question of whether a tuition tax éredit plan would provide net tax
refunds for low income families thag choose private eduéation for their
children provides anoéher example of conflict between objectives. Witﬁout
mfunds, one of the most attractive aspects of tuition tax credits-—p;oviding
new educational opporfunities for families currently sorted out of high
quality'schools-;would not be\realize&. However, refunds might increase fhe .
incidence of fraud. The reason is not that low income faﬁilies without
pos£tive tax liabilities are 1es§ honest than families with higher incomes;

rather, refunds create incentives for uascrupulous parties to file refund

2Uy
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claims on behalf of fictitious low income families. Recent U.S. experiences
with food stamps indicate that such practices exist, and that the principal

perpet:ators are not the poor, but well organized, affluent crimihals.

The analysis in Part IV emphasizes twe qunts central ﬁo‘ﬁhe policy
debate over fuition tax cred;ts. First, the jmpact of tuition tax credits on
eduéation‘in the United States would depen& to a large extent on the details
of the regulations:defining the program. It is these regulations that would
determine how tuitioﬁ tax crédits w0ul& inflﬁence access to private schools,
the quality of educatiou pro—~ided by private and public schools, the cost of
education in these schools, and the iﬁcidenca of fraud. Di;cuséions of the
consequences of tuition tax credits tﬁat do not pay attention to the details
of the regulations defining the system are likely to'mislead and confuse the
policy debate. The second poigt is that analysis o§ alternative regulations
should focus on their impact én the way sorting takes‘place in the private
and public sectors, and on the incentives provided by altermative third

b

party payment plans.
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Footnotes
. 1. See Hanushek (1979) and Murriane (1981b) for reviews of the school

effectiveness literature. |

2., The evidence is ‘actually a positive relationship between school
district pef‘pupil expenditures and priceés of houses with
comparable physical characteristics. |

3. One recent sﬁudy (Children's.Defense Fund, 1974) reports that 8 percent
of the s;udenés in U:S. public high schools were suspended at least
once during the 1972-73 school year.

4., The prevalence of sorting in the public sector weakens the argument

. | (Ackerman, 1980) that all students should be educated in public

schpols in.order ‘to assure that they are taught a common set 6f'valﬁes.
There is evidence (Silberman, 1970) that the style and substanée of

‘ teaching in schools primaril,y' serving middle class children is very
different from that of schoolsﬂserving children from poor families.

;5. In calculating the percentage of the variation ;n student SES within
eﬁch sector ﬁhat consists of between school vari;tion,‘the‘design
-weights were applied to correct for the overs;mpling of certaiﬁ types
of schpols. A.descripfion of the methodology used to do. the ANOVA |

calculations using weighted data is available from the'aufhor.

6. Many public school edﬁcators argue that most students dismisséd from
private schools énd up in the public sector. If the HSB sgrvéy staff -
is guccessful in traqﬁng-students over, time who.do change schoéls,
_ then the second wave of the longitudinal HSB survey should provid;
data to examine the extent and nature of student transfers. |

‘ 7. The sensitivity of thé results to methodological decisions is

ERIC . - 211 .



discussed in the éppendix.
. 8. To ur.xderst_a.nd’why a student who does not have attributes valued by
| other families would have limited educatiénal optioné in a regime of
competitgve markets, think abéut the incentives for the p#rents of a
student who does have valued attributes, and consequently is viewed as
aﬁ asset to his or her classmates. This qﬁestiop can be framed in
‘terms of how the parents could be compensated for the benefits such.a
child beStows én classmates. One wéy such compensation could take
place is.that the parents of the clas§mates might agree to subsidize
the valued child's education gy providing é/scholarship. Some of" this
. » clearly takes place. Note, however, that a system of scholarships for

students wpo are particularly valuabie classmates requires much more

complicated transactions than those associated with simple markets in

which all consumers face the same‘prices. A second method of

compensation is that the parents could enroll their students in a

school that accepted only students who pré;ided positive benefits to
'othér students. Thus the f#mily wouid be compensated by the positive
~ benefits bestowed on thei%/child by otheflstudents. ‘

Hamilton §1975) prq#ides a férmal presentation of equiiibrium
conditions fé} a problgé very similar in structure to the sorting
problem in educationi;i/namely, how people will group themselves into
communities. He'shqés that communities will‘tend to specialize in
serving families gith particular attributes.

9. The percentage Q{/lay teachers in Catholic elementary and seﬁondar&

. schools has rigen from 28 percent in 1960 to 69 percent in 1979 (The

Official Catholic Directory).

=
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10. For Catholic schools opérating at less than full capacity, the marginal
" | cost of educating ‘an additional student is proba'bly significantly below
the average cost, and possibly below existing tuition levels as wéll.
For schools in this position, tuition tax credits may ease the ’
financial constraints‘by increasing the number of students willing to
pay the existing tuition. Tuis may aid C;;holic elementary schools,
many of which have experienced declining enroliments over the last 20
years. (As in&icated in Table 4 below, thé average number of students
per school in parish and diocesan elementary schools has fallen from
_ 424 students in 1960 to 292 students in 1979.)
Catholic high schools (and elementary schools run by religious
orders) have experienced a different enrolluent pattérn-over the last
! 20 years. Az shown in Table 4, although the number of Catholic high
‘ ‘ schools has de;lined over the pas't 20 years, the average enrollment
per school has increased in both high schpols run by parishes and
dibceses, and in high schools run by réligiou$ orders. This increase
is the'result of fhe closing of a disﬁroportionate number of sméll
schools, and the ﬁovement.to the large; Catholic schools of many
students who would have attended thé smaller schools. This
‘ consolidation galicy sa've's r.es:mrces, in pért, by eliminating excess
capacity and increasing utilization rates in the schools that do.remain
open. To the extent that these policies have resulted in the larger
schools operating at near capacity, fiscal problems can be eased only
by higher tuitions, not simply by admitting more students at existing
\tuitioné. ‘ “

11. These data come from the 1977 Census of Service Industrier.

ERIC R SR
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Table 4 - o

~ Enrollment patterns in Catholic schools in the U.S.; 1960 and 1979

-

' High schools rin by . High scﬁools run by Elementary schoois run’ .Elementary schools r
‘ parishes and dioceses religious orders : by parishes and by religious orders
; - dioceses '
H
! . \

, Number of Average Number of Average Number of - Average Number of Average
schools enroliment schools enrollment ' schools  enrollment schools enrollmen
per school per school per school per schoo

1960 1567 332 ; 866 374 "+ 9897 424 - 475 190

1979 905 566 ' 637 536 ' : 7929 - 292 T 311 214

- . ' Source: The Official Catholic Directory, 1970 through 1979.
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12. One way to make the sorted out students more attractive to profit

making schools is to provide private schools with additional income.

for educating such ‘students. This has becn suggested by Jencks and his

colleagues in a volume entitled Education Vouchers (1970).

13. Research by Dennis Young (1980) suggests that there is considerable
variatior in the motivations of enti:eprenéurs in the not-for-profit
sector. Consequently, one would expect considerable variation among
resﬁonses to an increased demand from low income families. However,
not enough is known yet about not;for~profit schools to predict whether
the schools that wonld expand are schools that supply high quality
services.

14. My analysis of the HSB data revealed that, after controlling for the
background characteristics of individual studénts, the other private'
school sector included the schools in which students had the highest

"average achievement and schools in which the students had the lowest
average achievement of all schools in the HSB samﬁle, including public
séhools.

15. Designing regulations that uphold minimum quality ;tandards without
resulting in significant cost increases has been a problem in many‘
humaﬁvservicé ;ndustries--which typically are gharacterized by a lack
of well defined input-ouﬁput~rn’ationships. For example, see Young and
Finch, 1977, pp. 221-238.

16. The incidence of fraud may be léss under tuition tax credit plans than
under voucher plans, in which payments are méde directly from

N\ governments to suppliers of services.
17. See "Régulagihg Nursing Home Care: The Paper Tigers," Report of the

New York State Moreland Commission, October, 1975.

-
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APPENDIX

. Notes ont the methodology used to generate the predicted 4
|

test scores and standard errors in Table 3. |

\
|
|

.

There are a numl?er of small differences bef_:ween my methodology and |

CHK's.

1. CHK pooled the Catholic school and other private school subsamples in
estimating e.q‘uation L. ('i‘heir equat'ion‘included separate intercepté
for the two subsamples.) The reason they did not pooi the private
school subsamples with the public school subsample and conduct a
simple analysis o\‘f cévariance was that the coefficients on the
background variables differed for the public school and private school
subsamples. My T test results indicate that the coefficients on the

‘ background variables for the Catholic school subsample are different
fr;m those for the other private schc;ol subsample. Consequently,
‘extending' CEK's logic, I estimated equaf:ion. (1) separately for the

-

three subsamples.

-

It is important to keep in mind that the other private school

-

‘subsample is extremely small (361 students in 21 schools). Moreover,
the limited evidence available in the HSB datg indicates that schools
in this sector are extremely diverse-—in tuit;i.ons, 'in academic
’ programs, and in studeﬁt achievement. Consequently very little can
be learned from the HSB data about scho;als in this sector.
2. The HSB sample is.a stratified sample that oversamples students in
certain types of schools, including public and private schools

attended by large numbers of minority students. In estimating

o B 217
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equation (1) CHK weighted their observatigns by the design weights. I
used ﬁnweighted data on individual students in order to preserve the
homoscedastic property of the error terms. However, CEK and I both
used the aesign weights in calculating the average characteristics of
high school seniors attending 'public schools in the U.S. These
characteristics were then attributed to the hypothetical average public
school senior whose perfofmance was examined in thg two experiments.
The results of the two experiments are somewhat sensitive to the
choice of ols or weighted least squares in estimating equations (1) and
(2). When the éxperiments,are based un the weighted least squares
estimates (CHK's procedure), 25 perceani of the advantage of Catholic
schools over public schools is estimated to be the result of student
body composition effects (aé opposed to 60 p2rcent when the experiments
ére based on the ols estimates). The results of the public school-
other pri&ate school comparison are not sensitive to the choice of
estimation technique. Using either technique, the predicted test
scores indicate that all'of the advantage of othe? private schnols over
public schools is due to student body composition effects.
éHK used 17 background variables in estimatiné equation (1). I used
only 10 in order to minimize the migsing data problem that led CHK to

employ the method of pairwise deletion of missing data——a method that

many statisticians find troubling.

~ Unlike CHK, I calculated the standard errors appropriate for testing

whether the achievement of the average public school student would be

different if he or she attended a Catholic or other private school. A

description of the method used to calculate these standard errors is




explaining the determinants of these outcomes.
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avnil'abié\jrom' +he "author vu request. — - el
A final meihodological issue concerns the specification of equation (2),
which doés not contain variables describing the quality of teachers and
school programs--both determinants of school quality. If these variables
are correlated with the average SES of the students in the school,

their influénce will be attributed to SES. It can be argued that this

is not a specification error sin;e a school's ability to attract high'
quality‘tgachéis and to implement effective homework and disciéiine
pfacticeskdgpends on the compositi;n_of the student body.v However, it
would have beén desirable to investigaté whether the predictions for the
second hypothetical éxperiment would be different if equation (2)
included teacher and progranm characteriﬁtics. This was not done for two
reasons. First, the HSB data set inciudés no information on the
charaéteristics of teachers that have Been found to be related to

teaching performance-—variables such as verbal ability and the quality

of the teacher’s undergraduate college. Second, the information in the

HSB dataset on homework and discipline refer to the policy outcomes, not

to the policies themselﬁeé. Since the outcomes (what the disciplinary

environment is like and how much homework is.compieted) are endogenous,

. they dé not belong on the right-hand side of equation (2) unless this

equation is embedded in a larger system that includes equationms
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INTRODUCTION

Research on the controversial questioa of whether private schools iﬁ the
United States‘are more effective than public schools in enhancing student
achiever has been hindered by a variety of conceptu&l‘problems and data
limitations; At the center of the’research difficulties is the problem of
distinguishing studentvachievement differences due to the'effectiveness of
school programs from those due to student abilities. This problem is
particolarly difficﬁlt because the school choices made by American families,-
who are faced with varied schooling‘alternatives and differing financiall‘
constraints, result in significant selection of students with particular
backgrounds and abilities to particular schools. Unless the influences on
student ac;ievement of student attributes are controlle&, the estimates of
school program effects will be contaminated by what is known in the
econcmetric literature as_selectivity bias. It is now well known that the
conveniional method for controlling the!effects on student achievement of

the attributes of students attending different schools--the inclusion of

variables describing student Eackgrounds in a single equation, multiple
~ .
.” > ! o
regression framework--does not, in general, eliminate selectivity bias, and

consequently does not produce reliable comparisons of the relative quality
of publié and private schools (Barnow et al., 1980)

“In recent years new techniques have been developed to deal w1th
selectivity bias that in principle could be helpful in developing relaible

estimates of the relative effectiveness of public and private schools.

Among the contributors to this new methodology are Goldberger (1972 1980),

Gronmau (1973, 1974), Maddala and Lee (1976), Olsen (1980, 1982), and, most
importantly, Heckman (1974, 1976, 1978, 1979). These techniques ' have

quickly come into widespread .use in evaluating education and manpower
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training programs (Farkas et al., 1980; Mallar et al., 1980), and in
estimating demand equatiogs (McGuire, 1980; Willis and Rosem, 1979) and
production functions (Orazem, forthcoming). For 1981 alone, the Social
Science Citation Index lists 79 references to the Heckman article. | '

Until 1981, a'lack of déta.prevented the application of the ne& |
techniques for controlling';electivity bias to the Questibn of the relative
effeétiveness of public and private schools. However, in that year a
large data set becéme available that proyides information on the ba;kgrounds
and skill levels of large numbers of students attending public and private
(predominantly Catholic) high schools. To this date, two sets of papers
have applied the new techniques to the new data. The results have not
clarified the relative quality issue, hcwéverﬂ In fact, the studies report
conflicting estimates of the relafive effectivéness of public and Catholic’ |
high schoolé. Since both séts of papers were based on ihe same data énd
both used variants of the new techniques for controlling selectivity bias,
the 6on§lict between the reSults_posgs a significant puzzle.

This research was undertakeﬁ to solve ﬁhe puzzle of the cpnflicting
results; As the research prog;essedlaa second theme developed-;namely, that
the results of applying the néw techniques for contﬁolling selectivity bias -
can be extremely se;sitiée to A number of assumpfidns, and conseduentl& it
is importént to ;dopt an analysis strateéy that permits investigation of
these assumptions.

To the reader interested only_innthe substantive puzzle or only in
selectivity bias methodology, the organ;zétion of this paper may be
inigiallx frustrating in that the two themes are interwoven.. However, we
believe that this is neczssary for two reasons. First, understanding the

»

solution to the substantive puzzle requires a thorough understanding of the
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‘new methodology for controlling selec’:tivitcy bias and the diffgrent ways in

. : which this methodology can be applied. Second, the many assumptions
involved in applying the selectivity bias methodology and the methods that
can be used to investigate the validity of the assumptions can best be

explained in the context of a substantive problem. }

7.
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II. THE PUZZLE
In April 1981, Colemén, Hoffer, and Kilgore (henceforth CHK) completed
a highly publicized sfudy-pf the relative effectiveness of ?uﬁlic and

private high.schools in the U.S. Their report, entitled Public and Private

o

Schools, used tﬁe baselin;‘data'froh High School and Beyond (HSB), a
fedgrglly funded longitudinal study of students who weré in their sophomore
or senior year in a‘U.S. high school in 1980. Eighty-seven percent of the
sStudents in the'saﬁple attended pﬁblic schools, nine‘perceﬁt attended
Catholic schools, and three percent attended other non-Catholic private
schools. Since the non—Catholic private schoolslrepresented in the sample
formed a very small yeﬁ exceedingly diverse group, attention has focused on
differences between public schools and Cathélic schools, and this paper will
addfess only the reported public-Catholic school comparisons.

The most controversial aspect of CHK's report was the conclusion that
Catholic schools ﬁre more effective than public schools in enhancing the
cognitive skills of students (as measured by scores on tests of reading and
mathematics). Critics attacked many aspects of the report, but perhaﬁs thé
most common criticism_congernéd the ‘methodology used to generate the public
school-Catholic school achievement comparisdns. CHK attempted to control
for diffefences between the attributes of public and Caﬁholic school
étudents by including 17 background variables in equa&ions ﬂ&edicting‘
student §chievement. " These equations were estimated using Qrdinary least
squares. (See Goldberger and Cain,,1982, for a detailed'dEScription of
CHK:s original methodology.) . ‘

The basic criticism of this metpodoisgy was that even the inclusion of

a lafge number of family background variables in.an equation predicting

.

RLS




IX -3~

student achiévement does not necessarily eliminate selectivity bias (Barnow

‘et al., 1980). This criticism raised the issue of whether alternative

techniques, su;h as those developed by Heckman, were appropriate for

examininé differences in the effeqtivenes;'of public and Cathplic schools

and whether the use of such techniques would produce different results. /

Later in 1981 and again in 1982, papers By Noellvb;;é& on the HSB data
reported that the results were differant when public~Catholic school _
differences were eétima;ed in a framework that explicitly modelled the
selection process. Noell's results, based on estimation of a Heckman-type
model,‘indicated that, contrary to CHK'S orig%nal results, there were almost
no statistically significant differences between the effectiveness of public
and-Catholic schools in producing cognitivé skills in their students.

Cﬁk responded to the criticisms of their ordinmary lgast squares
methodology by also bringing the Heckman technique to bear on the HSB data.
However, they isported that tuis produced a larger estimated advantage of
Catholic scho;ls over public schools than ordinary least squares (CHK,
1981b: 529-30). |

By themselves, neither the CHK nor the Noell reéults are illogical,
since the direction of bias in the éétimatedcgrogram-efffct produced by °
ordinary least Squa;es is not known a priori (Barnmow et al., 1980).
However, the cqnél}ct between the»results‘of studies that aéply the same

general estimation strategy to the same database is puzzling. ’ _

III. SUMMARY OF THE TWd STEPlTECHNIQUES FOR CONTROLLING SELECTIVITY BIAS
A. General Framework .

Section IIIA, which is based on Barnow, Cain and Goldberger (1980),

provides a brief formal description of the selectivity bias problem in the =

v
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+ context of public school-Catholic school comparisons. Sections III B and

III C describe and coﬁpare‘the variants of the new methodology for
controlling selectivity bias adopted by Noell and CHK.

For the.ith child; (i=1,...n), let

yi = test score

z, = school type (l=Catholic, O=public)

xli = exogenous vector of k background variables, including 1

XZi = exogenous vector of m background variables, where xli is a

subset of xZi

- 'ti = unobserved continuous variable determining school type

The model which underlies Heckman's method for controlling for selectivity

‘ bias contains an outcome equation (3.1) and a selection equation (3.2):
ey T , (3.1)
v =Xy By toezp touyy
- ' (3.2)
gy =Xy "Byt Uy
z, = 1, if 52 0 .

0, if £y < 0

A

u,; is normally distributed and E(uli/uZi) is a linear function of~uZi

such that:
E(uli) » E(uZi) = (0 :

2 .
var(uli) = cl 5 var(uZi) 1

<

cov(uy; ugy) = P9y 3

cov(uli,ulg) = cov(uii,uzj)‘s'cov(uli,uzj)\=‘ 0 4if 4 #.j.
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The standardization of Uyy to.have unit variance entails no loss cf

generalityQ'

Now define Bi = —XZi' 82 . Barnow et al. show that
'E(uZi/ei’zi) Tz f(ei?/(l*F(ei)) - (l-zi)f(ei)/F(ei) . (3.3)
- hi(pi,zi) , say.

f(*) and F(") represent the standard normal density and distribution

functions. For notational ccnvenience, let hi = hi(ei,zi) .
It foilows that

E(uli/ei,zi) = pclhi : . (3.4)

Equation (3.4) shows that ordinary least squares applied to equation
(3.1) will lead to biased estimates of the parameters & and Bl unless
b=0 o hi is positive if zi=l and negative if zi=0 » 50 the Catholic
school advantage, ¢ , will be overestimeted if p 1is positive, and
underestimated if p is negative. In other words, the Catholic school
advantage will be overestimated (underestimated), if more able (less able)
students of a given family backgrgund have‘a tendency to choose Catholic

A

schools over public schools.

B. Estimation Under the Assumption of One Student Populatienv

If we assume that the student bodies of public and Catholic schools are
drawn from a single population of students, all of whom attend either publice
or Catholic h;gh schools, and for whom the valnes of Bi are independent
of school choice, then cons;stent estimates of the parameters can be derived

by the following two step method:

First, use maximum likelihood probit analysis to estimate B, from the .

model
Pz,=1] = F(X,, ' B,) < - : (3.5)

234
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Call this estimator R&
steps:

(a) replace 2, in equation (3.1) by Ei = F(X,. ' BZ)

estimate equation (3.6) by least squares,

s and

2 and employ either ome of the following second
|
l
! 3.6
1w B otoez +oe (3.6) i

. Q - - 1 A
or (b) calculate ei XZi B

and hy = z,£8,)/(1-F ) - (1-2)£@ /7@ , 1

add the auxiliary regressor ﬁi to equation (3.1), let ¢ = po

and estimate equation (3.7) by least squares,
= ! fh ’ o‘
) vy Xy "B+ @z, + ch, + n (3.7)

Noell chose the first of the two estimation Strategies. |

‘ Although the parameter estimates in equations (3.6) and (3.7) are

consistent

in general, correct because the errors ¢

|
|
s the standard errors yielded by ordinary least squares are not,
5 and N; are heteroscedastic

unless p=Q (Heckman, 1976). Appendix A2(a) describes a simple method for

obtaining correct standard errors on the estimates of ¢ , Bl s and ¢ in
equation (3.7).

v

C. Estimation Under the Assumption of Two Student Populations

The estimation strategy used by CHK is based on the premise that the

structure of equation 3.7), including the values of E and ¢ , is -

different for the public and Catholic _School student populations.

Coneistent estimates of the parameters, Bl and ¢, can be derived for

each of the two populations by extendin
'

. population model as follows:

g the methodology of the one
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First, as in the case of the one pppulation model, run maximum
< ,

likelihood probit on all observations and construct ﬁi for each student.

Thus,

I

. = £6)/1-FG))) for the ith Catholic school student

R, = —f(g.)/F(a ) - for the jth public school student..
i h -

3

Second, use least squares to estimaté

v, - Xli'Bi + P ﬁi + ng (3.8) for the public school subsample
yj - xlj'B; + € ﬁj + ﬂ§ (3.9) for the Catholic school subsample.

Correct s;andard errors can be calculated by a method very similar to that
used in the one population case. |

From the estimates of'equations (3.8) and (3.9), an estimate of the
Catholic school advantage for a student with a particular k-vector of

%*
characteristics, x , can be calculated as

A ~ % * ) %* : *
56 - = x '8 - x ' 8% , with standard error, [x ' (VP4V) x 1
where

Vp = the variance~covariance matrix of the estimated Bp coefficients

1

, . . i
v = the variance~covariance matrix of the estimated B~ coefficients.

In estimating the Catholic school advantage, CHK defined‘ x* to be the
a?erage characteristics of students attending public high schools:l/

There are two differences between the one and two poﬁulation models
that are important to recognize. First,bsince Bc and B? are not
constrained to be equal, the estimate of the Catholic school advantage may

* & c .
depend critically on x ; second, since P and ¢ are not constrained

3
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to be equal, a finding of "cream skimming" in the Catholic school sample ,
(c© >.0) need not imply "bottom scraping” (cP > 0) in the‘publid school
sample. This would be implausible if all students of high school age
attended either public 6r Catholiclschools, but some'teenagers chocse non-
Catholic private schools and others choose not to attend school at all. As
a result, the nature and extent of student selectiocn in the publié and
Catholic schools could be different.

As we show below, the choice of a one population or two population

model does play a role in explaining the difference between Noell's and
CHK's results. The differences between the one and two population models
are emphasized here because many articles in‘the evaluation literature that
discuss tﬁé‘application of the new techniques for controlling

selectivity bias do notbclarify the implicit assumptions involved in the

"

choice of the one or two population model (e.g., Barnow et al., 1980).

IV. OUR RESEARCH STRATEGY
A. General Framework

One problem with the strategies used by‘CHK and Noell is that
estimation of the selection equation (3.5) by propit analysis is
compuéationally expénsivé. Since our basic strategy fo£ unravelling ghe :
puzzle of the conflicting results was to examine the sensitivity of the
results to the many small differénces distinguishing the two methodologies,
it w#s important to adopt a low cost estimatior strategy. It is‘poséible to
develop computationally inexpensive techniques by assuming that instead of

beiné normally distributed," Uyy is distributed uniformly over the interval

[0,1] for each i=1,...,n‘.‘ .

-
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B. Estimation Under the Assumption of One Student Population

As shown in Appendix A2(b), consistent estimates of the parameters of
equation (3.1) for the one population model can be derived by the folléwing
two step method.

"First, estimate ;i » the probability that z, is 1, for each

i
observation, using the linear probability model:

A

. B
- = = ' .

2 Plz, 1] Xy, "B, - (4.1)

Second, add the auxiliary regressor gi = 2, - Ei to equation (3.1) and

estimate equation (4.2) by least squares,

= B ' -
Y4 X Bl + oz + Gsi + Vv

i i

As with equations (3.6) and (3.7),'standard errors on the estimates of |
Bl , @, and § will, in general, be incorrect if ordinary least sduares
is applied to equation (4.2). Appendix A2(b) also shows how correct
standard errors may be derived.

This technique, which we have called the "s method," yields consistent

estimates of the coefficients. Appendix A3 shows that the estimated

coefficients produced by this method are identical to the estimates provided"

»

by two stage least squares, in whigh the first stage consists of
estimation of the linear p;obability model, equation (4.1). fhe s method
has the advantage, however, of providing a direct test of the nu’l
hypothesis of no séleétivity bias (cdv(uli,u21)50). The null hypothesis
will be rejected if the estimate‘of § is significantl§ different from

zero, when compared to its standard error.

23;)'.
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C. Estimation Under the Assuﬁption of Two Student Populations

The only difference between our method for estimating the’Catholic
school advantege and the method developed by Heckman and used by CHK 1s
that we estimate the selection equation with ordinary least squares instead

of probit analysis. Thus, we replace h, in equations (3.8) and (3.9)‘with

i
gi and estimate equation (4.3) for the public school subsample and equation

(4.4).for the Catholic school subsample:

-

- ] p pA ~ p

vy xli Bl + & sy + vi_ | | (4.3)
i c c A B o

7 x1j 81 + & S + v . (4.4)

D. Cemparison lof Least Squares and Probit Methoas

We found that the predicted probabilities of Catholic'school attendance
generated by least squares and probit methods were very close-—-the
correlation cor *ficient exceeded‘ .99. As would be expected under these
circumstances, the estimates of the Catholie schoel advantage generated by
these alternative methods were very similar. Thus, our methods provide a
low cost strategy for examiniqg ehe seurces of the puzzie posed by tﬁe
conflict between éHK's and Noell's results.

The s method requires an exciusien restriction to identify the
achievement eqeations-(4.2) in the one population model and (4.3) and (4.4)
in the two population model. However, this is nof a serious disadvantage of
the s method relative.ﬁo the probit based methods, since application of the
latter often prodeces unstable results when identification is made solely
thrSUgh functional form (Olsen, 1980). CHK reported this instability when
they applied the Heckman methodology to the HSB data with no exclusion

restriction (CHK, 1981b: 529~30). In further probit based analyses, both
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CHK and Noell adopted the identifying restriction that a student's religious
\ ' 4
status (l=Catholic, O=other) influences choice of school type, sc is

vector, but does not influence achievément, so is not

included in the Xz

included in the X, vector. We chose the same identifying restriction.

1

For reasons of economy, we conducted our work with a subsample of 5500

| observations from the HSB sample: all sophomores in Catholic schools for

whom complete data were available plus all sophomores with complete data in

‘ a random sample of 125 of the 988 public schools in thé survey.,

V. WHY CHK'S AND NOELL'S RESULTS DIFFER
A, Two Reasons
There are many differences between the specifications of CHK's and

Noell's models, including the choice of background varidbles in the

‘ achievement an& selection equations (x-li and Xzi), and the choice of scale
used to measure the dependent variable. These differences influence the
results to some extent. vHowever, our sensi?ivity analysis indicates that
none of these differences accounts for the primary conflict.
Instead, the difference stems from the following two factors, listéd in
decreasing order'of importance:

1. différent choices about whether ts weight each student in the sample'
equally in estimating the model, or whether to u;e the design
weights to give some.students greater weight than other;,

2. different choices about the use of a one population model or a two

population model-

-~ .
N

‘ 'B. Results Using a One Population Model with Different Weighting Options
‘ The HSB sample is a stratified random sample, with an oversampling of

students in certain types of schools, including public and Catholic schools
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in which at 1eﬁst 30 percentmqﬁffhe students are minority group members.

The database includes design %eights that in principle permit the creatiom
of a weighted sémplgthat ¥ef1ects the U.S. high school student population ih
1980. One must therefore decide whether to give each student in the sample
equal weight in estima.ing the model of selection and achievement, or
whether tonﬁse the.design weights to give some studenté greater weight than
others. CHK chose the first option and did noﬁ apply the design Veights;gj
Noell chose the second option.

The importance of the weighting decision can be seen by examining the

first row of Table 1. This row provides estimates of the Catholic school

Table 1 Here

advantage using both weighted and unweighted data;éj These estimates were
made using the s method and a one population moaﬁl. In these estimations,

_all of the many small differences between Noell's and CHK's specifications
of Xl and X2 were eliminated. A set of eight background variables, plus-a
constaﬁt, constituted Xl‘in all of the estimations reported in Table 1.
These eight variables plus a constant and the variable indicating Catholic
religious status constituted Xz. Summary statistics describing the -
distributions of ail variables are provided in apﬁendix Al.

'When the model is estimated using the unweighted data, the estimated
Catholic school advantage in imparting reading skills is more than twicé the
estimated advantage when the model is estimated using weighte& data.
Moreover, with unweighted data, the coeffieiznt is significantly different

© t{
from zero; with weighted data, it is not. Weighting also affects the

estimates of the Catholic school advantage in imparting mathematics skills. =

’
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Table 1

Estimates of thé Differences in the Reading and Math Skills of Students

Attending Catholic and Public Schools, Using a One Population Model

With Cbservations Pooled Across Ethnic Groups—

1. The Catholic school
advantage (@) from
estimating
equation (4.2) with
the s method

2. The extent of
selectivity bias (4)

3. R2 from estimating
equation (4.2) with
the s method

4. The Catholic school
advantage (@) .
obtained by estimating
equation (3.1) by
ordinary least squares

5. R2 from estimating
equation (3.1) by
~ordinary least squares

Standard error in parentheses

a/

author.

* statiétically éignificant on a 2-tailed 5% t test.

~

)

Reading

Unwgtéd Wgted

Data Data
0.65% 0.25
(0.21) (0.67)
0.07 0.43
(N.24) ' (0.70)

A +
N.70% 0.65%
(0.10) (0.20)

. 14 +

23y

a/

N

Math

Unﬁéted
Data

1.53%
(0.38)

-0.40
(0.44)

.19

1.23*
(0.19)

.19

with weighted data, the'R2 is not a meaningful statistic.

Wgted
Data

1.59
(1.22)

-0.61
(1.28)

1.04%
(0.36)

The complete regression results are available upon request from the first

Since there is no intercept when the achievement equations are estimated
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In this case, the estimated coefficiepts are close in size, but only the
coefficient estimated with the unweighted data is significantly different
from éero. Thus, when the model is estimated with weighted data, the
conclusion is that there are no significant differences in the effe;fiveness
of Cathoiic.and public schools. When the model is estimated with unweighted
data, the conclusion is that Catholic schools are more effectiQe than public
schools in teaching reading and mathematics.

It is importaﬁt to emphasi;é‘that the differences in results stem not
simply from the weighting choices independent of model specification. Ehe
%ourth roweefffable 1 shows the Catholic school advantages from estimating
equation (3.1) by ordinary least squares, with weighted and unweightéd data.

The results based on weighted and unweighted data suggest the same

qualitative conclusions--namely, statistically significant Catholic school

. advantages in teaching reading and math. Thus, the story is not simply the

importance of the weighting decision, independent of model specification;
rather, the importance of weighting depénds on the specification of the
partiéular model. |

Why does the weighting decision affect the Catholic school advantage
estimate& in a model that explicitl; deals with selectivity bias? ‘We_know
that if the model wére specifie& correctly, both weighted and unweighted
data would providelunbiased estimates of the parameters; weighting would

only influence the efficiency of the estimates. The sensitivity of the

results to the weighting decision suggested thag\the model was misspecified.

&

One likely candidate for the source of misspecification was a difference

N,
A

in the structure of the model for different ethnic groups. If the structure
of the model did differ across ethnic groups, then the results using a

sample pooled across ethnic groups would be sensitive to the représentation

24y
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"

given to each group in the total gample. In the unweighted HSB sample, ‘
12 pe%cent of the students ;;;ZEC}assified black and 16 percent hispanic. _ .
In the weighted sample, black'students constituted 10 percent of the'sample |
and hispanic.students eight percent. Hispanic and, fo‘a lesser extent,
black students, thus have greater influence when the model is estimated with
unweighted data pooled across ethnic groups than when the ﬁodel is estimated
with weighted data;&/ . . : BE

We used the s method separately for white, black and hispanic students,
employing both reading scores and mathematics scores as dependent variables

3

in the achievement equation (4.2). ‘The F test results, which are reported
in the last row of Table 2, indicate that there are significant differences

across ethnic groups. Most important, the estimates of the Catholic school

Table 2 Here

°

advantage, also presented in Table 2, differ across etlinic groups. For,
white students there are no signifiéant differences between Catholic and
public schools in, the reading and math scores. However, for black and

hispanic students, the results indicate significant Catholic school

advantages. ' - o ‘ . |
The variation across ethnic groups in the estimated Catholic school

advantage provides a basis for explaigihg the conflictebetween CHK's and

Noell's results. CHK did not.use the sample weights in estiﬁating the size )

of the Catholic school advantage, while Noell.dia. As a resylt, CHK's

method gave greater weightbto the stétistically significant Cathoiic school

advantage for black and hispanic students, which led them to draw a

different conclusion from Noell about the relative efficacy.of public-and

Catholic schools.

24
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Table 2

Estimates of the.Differences in the Reading and Math Skills of Students

. - Attending Catholic and Public Schools, Using a One Population Model

With Unweighted Data Stratified by Ethnic Groupsi/

Reading Math
White -Black Hispatic White Black . Hispanic
‘1. The Catholic school 0.20 2.38% 3.04% 0.42 4.99% 8.01%
advantage (o) derived (0.22) (0.75) (0.96) (0.40) (1.28) (1.81)
from estimating .
equation (4.2) with
the s method
- = \ .
2. The extent of 0.42 -0.99 -1.75 - 0.75 -3.04% -5.65%
selectivity bias (§) (0.26) (0.82) (1.00) (0.48)  ~ (1.39) _ (1.86)
3. R2 from estimating .10 .10 .13 .13 .08 .- .15
" equation (4.1) with
the s method
. The Catholic school 0.49% 1.55% 1.42% 0.93%* 2.47% 2.81%
advantage (a) (0.12) (0.31) (0.27) (0.23) (0.52) (0.47)
obtained by .
estimating
equation (3.1) with .
ordinary least : :
squares
5. R2 from estimating .09 ‘: .10 | C.12 .13 .07 .14
equation (3.1) by _ - .
ordinary least
squares , s
6. F (16,5473) statistic 3.07% ' 5.81%

from testing null

hypothesis that the

structure of ) ' —_
equation (4.2) is the

same for all ethnic

groups”~ L s e

~ p

. Standard errors in parentheses ‘ i

a/

~' The complete regression results are available upon request from the first author.

.

statistically significant at 5 petcent level.

. | '24_)‘
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Given the conflict between CHK's and Noell's results, the reader may
askﬁ Which method is ceorrect? The answer is that neither is correct. Both
sets of reéults are flawed because pooling observations across ethnic group§
conceals impgrtant differences among ethnic groups im the model's structure.
The correct stratégy is to estimate the model separately for each ethnic

-

group, and to use unweighted data to preserve the homoscedastic properties
. : ES

of the error terms. (If the error terms for the unweighted sample are
homoscedastic, then the application of the design weights will introduce
- heteroscedasticity and lead tn incorrect estimates of the standard errors of

the parameter estimates.)

C. Results for Different Ethnlc Groups Using a Two Population Model
A second source of explanatlon for the confllct between CHK s and
Noell's results is the .choice of a one or two population model. Table 3

presents estimates of the Catholic school advantage for each ethnic group

. Table 3 Here

based on the two population model. The estimates were calculated for two
sets of values of.x*: the average characteristiés of students attending
public schools and the average characteristics of students attending
Catholic schools. (The design weights were use; in calculating the
appropriate means, but not in estimating the eqqation.) The estimates of
the Catholic school advantage for black students are included for
completeness, but are extremely unstable due to the low explanatory power of
the 'predicting equations, particularly the public school equatioms.

- The results in Table 3 illustrate two points. First, the estimates of

the Catholic school aévantage obtained with a two population model are quite -
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Estimates of the Differencea in the Reading and Math Scores of Students in Catholic and Public
Schoola, Using a Two Popula*ion Model with Unweighted Data Stratified by Ethnic Group

Reading ' Math
Black Hispanic .- Black Hispanie

The Catholic school advantage, based on . 2.40*+ 3.54% - . 5.52%% 9.46%
predicting the achievement of the . - (0.79) (1.33) . (1.35) (2.28)
average public sachool student in public

.schools (equation 4.3) and in Catholic

schools (equation 4.4)

(s.e. in parentheses)

The Catholic school advantage, based on
predicting the achievement of the
average Catholic school student in
public schools (equation 4.3) and in
Catholic schools (equation 4.4)

(s.e. 1n parentheses)

Extent of selectivity bias in public -

school sample (Gp)
(s.e. 1n parentheses)

4, Extent of selectivity bias in Catholic 0.57 -0.84 -2.51 0.13 -2.82 -7.58%

school sample (§°) (0.57) (1.00) (2.32) (1.04)  (1.76) (3.84)
|

(s.e. 1n parentheses)

5. R2 from prediciting the achievement of .10 .02 .12 .15 .03 14
the public school sample (equation 4.3)

6. R2 from predicting the achievement of .06 04 07 . - .07 .06 .09
the Catholic school sample (equation 4.4)
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f The estimates of the Catholic school advantage for black students are extremely unstable due to the low
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sensitive to the choice of x* . Secﬁnd, for eQery ethnic group, the
Catholic school advantage estimated from a two population model with‘ x*
'assuming the values of the characteristics‘of the average public school
student is 1§rgeffthan the advantage estimated in a one population model
(see Table 2). Thus, CHK's.choice of -the two population model and Noell's
éhoice of the one population mode; contributed to the difference in their

results.

VI. A NEW PUZZLE AND A PROPOSED SOLUTION
“A. The New Puzzle

The results of estimating both the one and two population models for
the separate ethnic groups indicate that the direction of selectivity bias
is different for white students than for minofity students. In both models,
the estimated value of cov(ul,uz) is greater than zero for white students,
although the coefficient is never large enmough relative to its standard
;rror to reject the null hypothesis of no selectivity bias. However, the
estimat?s of cov(ul,uz) are negative for black and hispanic students.
This implies that, among blacg‘ahd hispanic sophomores with the same
backéround'characteristics, students whose ability is lower are more likely
to attend -Catholic schools than ﬁublic schools. The negétive covariances,
which are statistically significant for both biack and hispaaic students in
the one population model and for hispanic students in the two population
model estimated with math scores as the dependent variable, are somewhat
counterintpitives' Moreover, it is not appareng why the direction of

selectivity bias should be different for minority group students than for

white students.
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B. An Alternative Test of Selectivity Bias " .

. In an attempt to solve this new pu_zzle, we appligd an alternative

technique for investigating selectivity bias (Olsen, 1982). Imagine that

one knew what the population distribution of residuals from a regression of

white students' test scores on their background characteristics would be if

all white students attended Catholic schools. Compare this distribution

with the distribution of residuals of white students who Qg attend

Cathqlic schools. 'If there is a correlation between ability and choice of

school type, then the Catholic school residuals will not be a random sample

from the underlying populatiog, and these two distributions will‘therefore

have different shapes. In particular, if cov(ul,uz) > 0 , the observed

Catholic school residuals will unde:represent the left tail of ;he

population distributioﬁ.

. . ' Unfortunately, this strategy cannot usually be implemented directly
because the distribution of the underlying-population is rarely known;
however, an approximation to the strategy is available. The achievement
residuals of white Catholic school students who have a high estimated
probability of attending a Catholic school, based on their background
cha:acteristics, should roughly represent the population distribution of
whites' residuals. -On the other hand, the achievement residuals of white
Catholic school sfudents who have a low estimated ﬁrobability of attending a
Catholic school, based on their background characteristics, should be
affected by any selectivity-bias that is present. If these two
distributivns aze Sufficiéntly différeng, this will be evidence of
sel;ctivity bias. For a more detailed exposition, see Olsen (1982).

. We applied this technique to the samples of white, black, and hispanic

students in public and Catholic schools, producing a total of six tests of
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celectivity bias. Math scores were used as the dependent variable in
generating the distributions of residuals, since the differences across
ethnic groups in the estimates of selectivity bias using the s method were
more pronounced when math scores were used as the dependent variable than
when reading‘scores were used. The results of the likelihood ratio tests

are reported in Table 4.

Table 4 Here

One striking aspect of these résults is that no selectivity bias was
found among black or hispanic student samples in either public or Catholic
schools. This is in contrast to the results obtained from the s method and
reveals that the conclusion of significant‘selection.of the less able
minorify group students to Catholic schools is an artifact of a |
specification error--namely, the assumption that Catholic religious
affiliation does not influence student achievement. In fact, the
significant coefficient, & , on the auxiliary regressor, s , actually
reflects the influence of Catholic religious status on the
achievement‘of minority group students.

To‘seé this, compare equation (6.1) below to equations (4.1) and

,(4'2) that were estimated with the s method.

v, o= xli'sl + @z, + TR, + e (6.1)

i i i

Let R denote Catholic religious status and 5  be the coefficient on R

in the selection equation (4.1). It is easily shown that

§ = -r/E .




2 - '
X~ (2) Statistics for Testing Null Hypotheses of No

* indicates significance at .05 level

Public
Catholic

Numbers of observations
in the low and high
probability subsamples
of students in:

Public schools

Catholicec schools

2 . ' . .
To increase the power of the ¥ statistic for the white students in each

IX-18a-

Table 4

Selectivity Bias

White

34.08%

0.00

2321

1671

Hispanic

0.18

0.30

423

442

schcol sector, 1288 white students in public schools and 627 white

students iﬁ Catholic échools who had a medium probability of being in a

Catholic school were not included in any of the subsamples. The small

sizes of the minority group samples of public and Catholic students

made it necessary to include every observatiom in a subsample.
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Since & is positive for all ethnic groups, & assumes the opposite sign
from r . As shown in Table 5, the estimates of r are negative for

whites and positive for blacks and hispanics. This solves the puzzle posed

in Section VI(A).

Table 5 Here

Thus, one lesson from the altermative test of selectivity bias is that_
the two step methods developed by Heckﬁan and others, which examine whether
the Egggbof the least squares residuals shifts with the probability of being
in a particular sector, are sensitive to specification error. In the case
of minority group students, these methods led to the inference that low
ability students were selected into Catholic schools. The disﬁributions of-
residuals for minority group students indicate that this inferénce is
incorrect and that the negative values of § stemmed from the improper
exclusion restriction. |

‘At face value, the excluéion restriction chosen by Noell and CHK appears
reasonable.. This only points out how difficult it is to properly specify
models of human behavior and the importance of finding ways to test the
validityrof exclusion restrictionms.

A second striking finding from the alternative tegt is that the results
indicate significant selectivity bias among white students in public schools.
The nature of this bias is illustrated by Figure 1, which shows the
theoretical densities of the residﬁais for white students who have a high or

1ow'probability of being in a public school. The distribution for high

Figure 1 Here
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The Relationship Between Selectivity Bias and Catholic‘Religious Status—

Pooled Data Whites Blacks Hispanics

(n=5500) (3992) (643) (865)
1. Coefficients on Catholic | .20 -.41 1.15% 2,00*
religious status (r) in (.22) . (.27) (.52) (.61)
equation (6.1) estimated
by ordinary least squares
2. Coefficient on Catholic .50% .55% .38% .35%
religious status (£) in. (.01) (.01) (.03) (.04)
equation (4.l1) estimated ' ~
by the linear probability
model '
3. Extent of selectivity -.40 .75 -3.04% -5.65%
bias (§) in equation (4.2) (.44) ©(.48) (1.39) (1.86)

estimated by the s method

Standard errors in parentheses

a/

=" The complete regression results are available upon request from the first
author. :

* statistically significant on a 2-tailed 5% t test.

The results reported here use unweighted data and math score as the dependent
variable in rows 1 and 3.
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probability students is skewed to the left, implying either that the

distribution of residuals for the underlying population of all white
students is nonnormal, or thatlthé»sample distribution underrep;esents low
achieving students who are absent from school on test days. The estimated
density of residuals for low probability public s§h001 students is skewed to
the ;ight ?elative to the high probability distribution, indicating
underrepresentation of high achieﬁing students. The chi-square test reveals
that the distributions of the two sets of residuals are significantly
differént, indicating selectivity bias among wh;te students in public
schools.

The reason that the significant selectivity bias amonnghite students
in public schools did not sﬁow up when the s method was Qsed is that, as waé
the case with minority group students, the achievemen; equation was
unidentified and the effect of selectivity bi#s was ﬁonfounded with the
impact of religious status on student achievemeﬁt. Thus, we ;ee that an
improper exclusion restriction can lead either to the conclusiou of
selectivity bias when there is in fact none, or te the conclusion of no

4

selection when in fact selection is present.,

It is interesting to note that the result of the chi-square test
reveals no selectivity bias among white students in Catholic schools. This
suggests that th